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ABSTRACT

Title of Thesis: An Inquilry into Engineering Career Choice and
Career Satisfaction
Gunars Bachs, Master of Science in Management Engineering, 1984

Thesis directed by: Professor John Mihalasky

The purpose of this thesis was to ascertain factors that
motivate a person to study engineering, and to examine the
aspects of englineering career satisfaction. This study was
conducted as a survey by means of a mall questlionnaire, which
was distributed among graduates of New Jersey Institute of
Technology. Another sample, comprised of master's degree re-
cipients of NJIT who had received their bachelor's degree from
other undergraduate schools, served as a control group.

Motivation factors and positive and negative aspects of
the engineering career were established and ranked in order of
their importance. A method to measure career satisfaction was
devised. Change of career satisfactlon with change in age and
work experience were studied, and trend lines were obtained
that showed a slight rise in job satisfaction for NJIT graduates
and a slight drop for the graduates of other schools.

The tallied up figures showed that about one quarter of
the resgpondents from each sample were dissatisfied with their

carecers.
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PREFACE

sngineering menpower studies and planning in the Amer-
icen soclely are handled by the federal zovernment, state
and local sgencies, colleges snd universities, private
orgenizations, such as professioncl gocieties and industri-
&l corporations, all of which operste in much the same
fashion as sny other merket research group: from the point-
of-view of supply and demand.l

Somewhere at the bottom of this system are the mil-
lions of individuals who comprise the prospective manpower
pool. These individuals hsve their own desires, ambitions
and cepebilities that devermine their equally veried de-
cisions in search for & place in this pluralistic society,
within a complicated and highly unpredictable economic frame-
work.

It is then smell wonder that manpower researchers
have to tackle increasingly complex wultiveriate mesthods of
analysis that mey involve the siuwultaneous effect of &s
many as 40 to 60 veriables.® This is sn examination from
the point-of-view of socieily, rather from the voint-of-view

of an individual. Also, such terms as thenpower" or "output

1
John K. Folger et 2l1l., Zumen Rescurces and Higher
Educat®on, “ew York, 1970, p.347

2
Ibid., p.

Ut
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of e school", zlthoush convenient, &y be demesninz to the
humen beings involved.3

Wher Aoes this 11 leavs a young person of 17 or 18,
about to greduste fro: hizh school? He 1s foced with one
of the most difficult and lmportsnt decisions of his life,
i? not with the most inmportsnt one. This decicsion 1s two-
fold: 1t involves sn educctionsl choice snd an occupetionel
cholce. For the prospective enginscring student thlis dis-
tinction may not generclly be significant, for choice of an
engineering education usually presupposes pursuit of an
engineering caresr.

Does he evaluste his interests and abilities and is he
looking for a fulfillment of a mission in his 1life” Or does
he weigh this educetionsl cholice in terms of Aireet and
opportunity costs, regarding *t as & finenciesl investment;
or Irom the standpoint of utility, as a2 consumption good”r4
This points to the interrelationship between society and
individuel, for this personsl investiment in engineering
education edds to the humen capital of the netion.5

In the present-dav energy end resource conscious world
"...the ultimete resource is human imaginction, knowledge
eand spirit. When given free rein, these can overcome all

other resource scsrcities - discovering new reserves, or

3
Ioid., ©.XVI

4
"Fh.D. Thoolery," The Wsll Street Journal, Auz. 18
1981, »n.32.

b

5
Loc. clt.
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better wayes to extrect resources, or more economicel weys
of usinzg them O nNew resources altogether."6 Thus the most
important resource Amsrice hes, may well be her own people.

Stuilies froam the individuel's noint-of-view are dwerfed
v manpower gunply end demend deta. Still less informstion
is gvaileble on how this individual feres after <raduation
(with the exception of emnloyment and sslary data). The sim
of this thesis 1s to inguire into both. sreeg cnd to sttempt
to correlete them: engineering career choice and cereer

gatisfection.

6

Julien L. Simon, The Ultimate Pesource, Princeton, 1981,

a3
n)
no
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. CHOCEING THe ENIINZERINI FROFESSIORN
IN A CHANGING WORLD

A. The Eettinzy of the Froblam

Whether we sre on the threshold of g third industrial
revolution will be egscertained in future years. Tt is not
the purpose of this studyv. It must be noted, however, that
hend-in-hand with &n economic emergencv important chenges
in technology are teking place thet sffect irdustrial vro-
duction and mensgement methods. All these changes have their
impact on engineering schools, students and graduates.

Up to quite recently there has been 2 long term, high
demand trend for enzginecrs, 8s well as rising pav rates at
all levels. Also, undercraduste cenrollemernt has skyrocket-
ed, causing engineering schools to consider enrollment limit-
inz. Thus, accordini to a survey by American Society of

Engineerinsg Educators "

«..taculty shortages and facilities
proolems have forced 16 out of 30 of the largest and most
respected engineering schools to 1limit their undereraduste
enrollment."7 However, the most pressing vroblem is faculty

shortage. Of 1650 unfilled engineering faculty positions

over half have been vacant for at least one year due to a

7
Merk D. Zimmerman, "Controlling Engineer Sunply",
Machine Desizn, vol.53, No.l13, June 11, 1981, p.29.




lerge sxtent to the higher saleries offered by inﬁustry.B

Althoush freshmen enrollment in 1982 hss been more than
twice as large as in 1973, greduate enrollment is down.
Americen dominance in world's technology is rapidly falling
off end slarm 18 be*ng expressed ebout tte condition of
engineering educstlon.9
Llthough the shortege of engineers has been accepted
slmost as sxiomstic, there are voices who caution: "The
dete on the overall shortasge are difficult *to estsblish. P
£nd ¢ prolessioncl negeazine tiaat reported & record level in
technical recruitment in 1980, talks about a mid-secson
slump in the job merket at the end of 1982 end of leyoffs
0f recently hired graductes in its March 1983 issue.ll Cne
of the herdest hit branches seewms to be tne chemical indus-

trv.lg Also, sterting seleries of mid-career enzineers
Y ] %

8
Jeenne McDermott, "Technicel ZTducation: ™he Juiet

Crisis," High Technologv, Vol.2, Yo.86, Nov’/Dec. 1982, p.87.

9
r. 3len “Jede, "Engineering Zducation: The 3ood Vews
end tne Bad," The Bent of Tau Betc Pi, Vol. LXIIV ™o. 1,
Vinter 1983, n.l4.

i0
"Engineer Shortege? Well, thet Depends," The New York
Times, Marecu 28, 1982, Section 12, p.5.

11
"Pergonel ~nd Professional, ™" Machine Design, Vol.52,
No.l, Jcn.10, 1980, p.2; Vol.54, 7o0.28, Dec.9, 1982, p.273;
Vol.55, No.6, I'arch 24, 1983, .181.

12
"Chemical Emplovment Yurt bv Recession," Chemicel *
nyingeriaz News, Vol.6C, No.35, £u-=.30, 1082, n.i4.

4
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have 1lncreased st & slowsr rate than those of younger ones.
In spite of industry complaints of enzineer shortages, mid-
cereaer enginecrs find it difficult to relocate. Things sre
especlally hard for enginecrs with 20 to 30 years experieno%?
In the mesntime industry is looking Tor the ideal
enzineer - a specicl blend of technical expert and cooper-

14

ative team member. As there 1s increasing evidence that

American worxers are crowin® more negative in thelr attitude

towerd work, ‘ndustrv recoznizes that more attention must

be directed toward fulfillinzg their besic needs to avoid

[} * £ 1%

frustretion snd unheappiness.
How does this rather confusing environment affect the

voung person who ig about to enter college” Available 1i{-

3]

erature states that "...humen behavior involveg, first,

wants or desires which are to be satisfied by rezching some
goal."16 In the broadest sense that mav mean success in

life. However, it is hard to measure success in life. There

13
"Enxineers Hit Several Snags,'
Vol.5%, To0.19, Aug.26, 1982, v.210.

14
Eugene Raudsepp, "The T4deal Engineur," Machine Desiwn,
Vnl.5%, “o.l, Jen.6, 1983, p.71.

15
Charles &. Taylor, "Graphoanalvsis - Letting thte
Fingers Do the Talking," Mansgement World, Yol.8, No.l2,
Dec.1979, r.l15.

16
Edward K. Strong, Jr., Vocstionel Intercsts of den
and Women, Stanford, 1943, p.4.

' Mechine Desizn,




ericl stender?s of .rccuz to serve =£s verdsticke.
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ction cnd enjoyment in one's job. What srzs the
frctors thet relete to occupstioncl success anl what contrel
does 1e individuel hevre over trem? In a releti-ely wnobile
society, perce ved prestisme snd status coild Le arranged in
a certain hierarchical order that in a way forms an occupa-
tional pyramid, where education is often perceived as a
means of moving up this social and occupationsl Ladder.lT
Individusls on lower rungs of this ladder stress as sources
of gsetisfection econonic factors, security, a cnence to get
anesd, a need for recosgnition as nersons:. Peorle on uprer

2

levels or this pyramid define sstisfaction in terms of

' 2 chence to use *veir spilities and to

‘interesting work,'
work at challenging tasks. For the group on the lower rungs
of the ladder, satisfaction is derived from sources external
to work; for thoseon the higner rungs setisfaction is
identitTied with internal feelings derived from & sense of
accomplishment and involvement in work.18® A11 these mey be
only some of the fsctors thet infTluence a person to choose

enzineerinz as g profession and contribute to his job satis-

faction.

17
Jonn G. Darley & Theda Hazenah, Tocetion-1l Interest
Messurement, l‘innecvnolis, 1955, p.3.

18
Ibid., p.9.




B. Occupetionel Choice

The conceot "occupstional choilce' mav have difflerent
weasnines durin<g the 1lifetime of za individusl. Thus it
mey mean something thet he would mostlv like to do, also
what he will try to do and, finelly, whet he sctuelly does
come Lo do.19 Choosing an occupation is ¢ continuous

5 s 4 : 20
process, starting with childhood.

Al: through elementsry
and high school attitudes of children chenge. At the
college level, however, the situstion is different. Btuiles
indicate thet betwecen 53% to 70% of college students have
decided upon & vocatlon before entering college. Of those
students who have decided unon the’r friure cereer, one
third have selected the particulsr college beccuse of their
occupetionel choice. ™he rest hsve made their choice by
their Jjunior year. The latter fact, of course, is not sur-
rrising, since most colleges require students to declere
their major st this point, at the latest. This, however,
does not mean that the choice is carried out.21
This continuous processg is an interaction between
factors born out of the individual's personality and out-

side influences., It Involves personsl dynamics and environ-

mental realities. The number of possible solutions open to

19
Anne Roe, The Pgvchology of Cccupestions, New York,
1954, p.251.

20
Ibid., p.253.

21
Tbid., p.264



an individusl are 1limited bv femily, sociel situetion,
capacities, needs c¢nd wmotives. A person during his life-
time mekes some identification with a grouv he respectits.
Trig then mav leed to a psrticular vocatlionsl intsrest. He
meéy continue ¢cn this psth as long =8 no serious discrep-
ancies occur between hls own capacities end the require-
ments of the particular vocation. He may become reoriented
towerd enother occupation if serious ovstacles emerze.

Tusg £ pettern of interests ia formed that providas a basis
for plenning. Initially there is s trend towerd more prac-
tical and worksble interests. However, some resesrchers say
that studies of interests show lesg vsristion then this
interplay of personel and environmentel factors would pro-

duce.22

C. Interest &g Basis for Occupgtiongsl Choice

From the point-of-view of experimentel psychology,
interest is & response of 1iking?3 Interest 1s eroused when

we egre ewere of an object or, more precisely, of our 4is-

(¢}

position towerd the object. Thus interzst is an a2spect of
behevior. Interests are acquired and learned, since they in-

. s s . 2 .
volve reasctions to specific things. Interest i1s glso &n

22

Roe, Op. Cit., p.268
23

Strong, Op. cit., p.4.
24

Ibid., p.10.



indicator that performsnce has been successful. Tt 1s, how-
ever, not related directly to achievement. It is merely an
indicstor of scatisfaction. An importent ingredient ol setis-
fection 1s desire for socicl epprovel. Intercsts mey come

and zo, but e surprising permanence of occupzctionsl interests
s obeserved among adults and college students and, to s
lesser degree, among high school studente when this interest
is not definzsd g8 2 gingle choice but as the sum of many
interests that ere related to en occupstionel cereer.en
However, cs fer es vnetne nse of interest =zo, evidence exist
thet they are fairly well estebllished in many children by

fifteen yesrs of age.26 Reseerch &lso indicates that a

relationship exists between interests and ebilities.(

D. Intersction of the Individual with Environment

The observation that no two individu-ls are slike is
one of the most fundementel generalizetions in biolozy. This
veriction is8 traced to the intercction of heredity end
environment. The degree snd kind of this wveristion are
importent for occupetionel psycholozy.

The individusl hes some Lasic needs thet act es drives.,

Yet men do not work Jjust to make a living, and these

25
Strong, Op. cit., p.l3.

26
Toid., p.l1l2.

27
Tbid., p 24.



drives rre not limited only to seerch for food end shelter.
"hers &re other basic needs thet act s drives: vsvcholog-
icsl end safety needs, need ’‘or belongingness and love,
for imvortence, respect, selif-esteem, independence.28

There is 8lso the stetue #ni role of the individusal
with respect to society. Taportant i1s thie genevral situst-
ion of the community, country he is livin% in with tlhe
sccompenying characteristic culturel elements, the degree
of conform’'ty this soclety demands, and z2lso the esse with
which education mav be obtained.?? It is slso very likelw
that & child will remain in or nesr his father's socio-
econozic sroup. There is hardly & scciety where the fether'
position does not ‘n some wey influence the child'e posi-
tion in the soclety, including occupation.Bo In addition
to the influence of fether, the backzground of wother, such
gs her perents occupction, determiqe tne level of the indi-
vidusl's socioeconomic level of interest.31

Thus the individual's pattern of interests is limited
within & certain scovpe. Yet, either voluntary or not, a

choice still remeins. Thus, when students are csked: "Why

28
Roe, Op. cit., p.25

29
Tbid., p.10%.

30
Ioit., p.105.

31
Ibid., p.108



did vou choose this occupation?" the moczt cormon answer is:

"7 like it." This shows thet interect is also a basis for
choice.32 ¥o watter how independent this choice msay be, gt
lesst on third to one healf of students srz not Tre: to
choose occupetions €s thev pleese, Thus & study shows that
sbout 377 college nen and 467 college women do not give the
seme occupetion as both their chosen and thelr vreferred
because of the followine regzsons: vressure by family and
friends, desire to marry, opportunity to become immediestely
estebl® shed, lack of finfnces 1o finish educstion, leck

of necessarv ebility, leck of necess:srv personctlity, lsck
o” remicite heslth, lecx of informctlion evout preferred

and coumpeting occupctions, so that sdequrste plens cannot be

for*muil.ated.-"3

E. fectors thet Affect Engineerinz Career Cholice

Studies show thei men, enzcged in spn occunet*on heve,
&S & group, @ cafracteristic pettern of aueslities, likes
and dislikes different from the petterns shown by other
occupctions., Investigetion of charecteristics common to
engineers indicate that both acsdenic and mechsnicel ebilit;

are high. A study of 1000 freshmen st Il1linols Institute

ras
S

Strong, Op. cit., .28

33

A. G. Williemson, How to Counsel Students, Vew
York, 1939, p.428.
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of Technology show lne followiny differences: "izh per-
suesive but low sc’ence scores vend to enter seles. High
in mechanicel, sciznce, socicl service scores, out low *n
persussive tend to enter enginesrings., Other studies of
enzineering student populstions show that thev rate high
in intelligence tests and computetionsl interests, are of
everage body bulld, low in physical performences, near the
top in intelligence and with aslmocst erclusively intellec-
tuel hobbiles, such e¢s reading, especlially technical,
chess, etc.34
An outline for cereer planning mentions ss motivestlion
factors pride, self-preservation, possesgssion, imitation.35
Tost people sre besicelly hero worshipvers and career
planning efforts may be stimulsted by imitation thet has
been derived from love of perent or relstive. Also con-
structiveness (such as creativity in engineering), money,
prestige, security (including pay, health, well-being).

Fsther's and relastives' occupstions sre mentioned zlso in

other works.36
34
Roe, Op. cit., »n.201.
35
Leonard J. Smith, Career Plsnning, New Vork, 1959,
r.100.
36

gnginesrs' Council for Professicnal Develovment,

The_Guidence of Youne l'en Tnterested in Enzineerineg Educa-
tion end the Zngineering Profession, New York, 1936,
Lprendix "A", p.2.
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Moreover, externsl influences, such: s hish school
courseling, recruitment bv collegee rnd industry -re very
much in evidence, including vocetionrl eptitude messurements.
A powerful motivetor 1is slso interest in things technicel
and engineering Iin gener'al.37 Demand for enginesrs nas
alrecdy been mentioned and certsinly cennot <o unnoticed
by high school stludents and thelr edvisors., Alsc local con-
centretion of industry providee worx e<perience thet may
stimulete interest in engineerin*.Be Cther rersons for

- school ere reputation, tuition,
9

selecting ¢n enzineerin

(58]

W

locetion close to home.
L velneble exception (rather than the rule' aron> the
numerous studles related to enzgineering rencower I1s &

40

survey by Purdue University gsince 1t is individuel-ori-

ented. Tt wentions pecrnle who influence students to study

37
Strong, Op. cit., p. 549.

38
US Suresu of the Census, Selected Charecleristics of
Persons in Fields of Science and zngineering, 1976.

39
American Zociety for Engineering =ducation,
EIngineering Expectations, Weshington, D.C., 1975, p.213.

40
Cerolyn li. Je-acinskl and Williem XK. LeZold,
"Compsrison of Men and Women Undergreduste and Professional
Enxineers,”

Ensinesring Educetion, Dec., 1981, p.213.
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enzineering: fsther, wmother, reletives, friends, femous
engineers, hiuhh school teachers aend counsclors, Other
important fectors “neclude high school courses thet have
reletionship to engineering and vocectionsl educetion
informstion.

Thus ‘he following fectors that hsve an impect upon
the choice of ¢n engineerinz career msv be crystellized
out:

Influence of faether,

Influence of relestives snd “rlends.

Hizh school counseling, vocationel aptitude tests,
recruliting by enzineering colleses »nd industry.

Success in engineering relested hi«h school courses.
Real intercst in enzineering.

The vprestige of belnz an enginecr.

Income.

Financial focctors - tuition.

Locatilon of engineering school.

Work experience in enjineering relsted field.

. Cereer Ystisfact’on

=y

Reseerchers heve lieted various fsctors thet enhance
emgloyee satisfaction. Thus a survey, conducted emong upper
income brackets by mesns of a questionnalire with & sample
size 67, lists the Tfollowing general concerts; recognition

and approbstion, affection end irterpersonzl relestionships,
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mestery and echievement, dominance, social welfere, self-
expression, socioeconomic stetus, morel velue scheme,

depenisnce, creativity end chellenze, econonic securliy,

41 4.

independence. 1. Maslow sugzests in ascendinz order

=

Y

hte

a hierscrchy of huuen necds: physioloyicel, sefety, friend-

ship ent love, sel®-estecw and self-respect and, as the

I3

v development of
42

ck

hishest need, self-fulfillmen hrousz
powers end ckills end & chence to use creativity.
Anotrer survey by Cpinion Research Co., Princeton,
¥.J., throush nersonzl interviews of 265 engineers, em-
vloyed by large compenles and with sclaries ebove the
medien, states that observations by enzineers, whether
they are recen' gradustes, or persons with veers of ex-
ne~ience, slweys ro*nt to the setielying nzture oF the
wovrk *tself, the ornvortunity fo crestivitv. Thelr work,
they say, is chellenging and offers variety. Fersonal
setisfoction 1s derived from seeing thelr orojects com-
pleted. Financial rewerds are mentioned in the sense thet
paev is adequate but not superior, slthoush the tone is

such thet the money elone is sufficient Justification to

41
Roe, Ov. cit., n.284,

42
Iirnest Dele, lensgement: "heory end Prectice,
New York, 1969, p.437.
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choose enzinesrinsg s & cereer., QOther cherscteristics of
engineering as & cearezr: opnortunity for progsress end ed-
vencement, also into menczgement. alusble glso o some
enTineers is opportunitv forservice to the betterment of
1 2 1 i 4+ e $ zp 2 43
humen 1life, hezaltw end stenderd of living.

L meil aquestionneire study esong 393 feunsle and 420

o

itale enzinesring gredurtes o Purdue niversitv of the

veers 1958-74, lists the followiang fsctors, reted quite or

£

very ‘mportent: ovportunitv to use skills and eiilities in
challen~ing work, well-maneged companv, cooperation cmong
workers, wnarticipetion *n important work-relected decisions,
superiors willing to delegate respc.sibilities, adegucte

income, opvortunity to innovete, vreparstion and edvence-

ment into msnagement, ovpportunity to enhence sociel status
44

-~

end prestige.
Both, the Public Coninion Ressarch sni tne Furiue sur-
veys comprise enzinesrs with 3 to 2F yesrs evparieunce, and
thelr easwers, of course reflect their opinions at the time
o7 the survey. There rre olher stulies that repor?! that job

setisfcetion is cyclicsl. Thus D.XZ. Super reports thet Jjob

srtisfection (not necesserily among engineers) chasnges with

43
The Professionsl Engineere' Conference Toerd for
Industry, Career Satisfection of Professgionsl Engineers in
Industry, Weshinzgton, D.C., 1957, p.10C.

44
Jemgscynsk! & LeBold, QOp. cit., p.219




age. Setisfaction is generel betwecn the eoges 2M-24, dis-

O]

ctisfaction si comr.on from 25 to 34, Tollowed by sstisfac-
. . an - A5
tion with a temporary decrease et 45-54.
Condensingzg frow all the ebove elements, the following
emergs ss lmportrnt aspects of a srstisfying engineering
carcer:

Chance to use skills,

thilities or idecs to zerforn
chellenzing or innovetiv

€ work.

Employment thet yiclds the epected finsnciel securitv.
Freperetion or opvortunity Tor cdveuncement.

Taried experlence.

Inhencement of soecirl stetus and prestige.

G. Career Dissstisfsction

In generecl, the mejor czuses of cereer dilssctisfection
mey be discrempsncies between acpirations and reslity, super-
visor's behsvior, inadejquste opportunity for sdvencement.
Also unplessgent work, lsck of orportunity to make dscislons
uncertzinty of continued euwmrloyment, workinz hours, monoto-
ny, compensation.46

The Opinion Research Co. survey is not es explicit

sbout cereer dissstisfaction as it is on setisfaction. How-

45
Roe, Op. cit., p.282.

46
Ibid., p.283.
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ever, some of the compleints can be extricted. Manv profes-
sionecl engineers feel that thelir training and experilence
has not prepared them for menagerial responsibility. The
most lacking aspects of their jobs are in the following
arecs:

Unclear definition of authority end responsibility.
Inedequete privete working dquerters.

Yot recornizzsd and treated as part of mesnagement.
Lack oF clericel ascistence for routine work.

Not certain ebout their status as professionels.
Others do not understand engineers' work.

Shortege of engineers is beina overerphesized. 5
Zngineesrs c¢re hired end treasted &s eny other trade.7

Undoubtedly, every zradustin,6 cless “reets thelr anew

m
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cerezr with enthusicem, and & !
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they ¢re bound to pletecu out, ebb znd eventuelliv fede. All
the sreat szpectrtions sbout usiny skills end ¢pilities to
do chnallenzing work may not materislize, and with zood
recson, s.nee engineering is e practical brench of man's
endecvor. Costs egnd deecdlines hardlv lesve room for exper-
imentetion c¢nd innovation. The weichword ig "oproven techno-
logy" or "what wes 3ood for our fethers must be so00d enoush
for us." in envinecr yrites: "Desisn en-ineerinz is besic
en? precticel rether then € -otiec end sopnhisticeteld. In-
novetion, rese-rch cnl develo~ment end publication not only
ere unrewesrded, Dut they sre systemeticelly end definitely

48

discouresged.

47

Prof. "ners. Conf. Bosrd, Op. cit., vp.l7-%€.
" °© b4 S

48
Point & Counterpoint" Mechine Desi~n, Vol.52, 0.2,
Jon. 24, 1980, p.32.
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£ comaittes of the Lmerican Soclety for Cnzineering

Use

“ducalion stetes: "Zoth the secondrry school student end the
Zenerel public believe that the profescsion of engineering
demands top “tslent znd zrest eflort while 1t returns only
redium income and ststus. "9

Moreorer, saleries of wmidile-level =sn ineers heve not

risen s fcst a5 those for enrineers juset out of college.
This is the so-czlled "eslerv comprescion.'" flso, as
elresdy mwentioned, date on the overell shortage of engi-

neers are difficult to establish. "The truth lies somewhere
between & shortage end & zlut.'"20
In spite of the =rtctment of tle 1967 Aze Discrim-

£

inetion Act, st lsest 25% of engineers report fecling ege
discriminstion.”lA member of Wationsl Soclety of Profession-
&l Enwineers seys: "Ensineers are touted es & vitsl mnetional
resource, then subjected to the same lsws of supply end

demand thet epply to unskilled lsborers." 2

49
Folger et el., Op. cit., p.95.

=0
Elizsbeth M. Towler, "Engineer Shortcge? Well, That
Depends," The New York Times, Merch 28, 1982, Sect.l2, p.5.

51
Merk D. Zimmerman, "The id-Cereer Crisis: Impasse or
Opportunity®" lMechine Desizn, 70l.%52, Yo0.18, fug.7, 1980,
~
p.ET.

52

Zimmermen, Loc. cit.
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neineerins hes elso remrined unwillinT and uneble to
formelize *the hierearchies thsat heve been evolvinz in the
profession.53 Thus 1ts status end prestige suffer.

In view of the ebove, the following negstive aspects
of enginecring mey cause cesreer dissatisfaction:

Work pressures cnd limitations impeir Jjob setisfection.

Effort sper®t in studving ensineerinzg mav not be fully
rewarded,

Employment ovrportunities sre not s good =s one mey
believe.

Although referred to as & vital resource, engineers
ere often treated s ordinary lebor.

Coumpered to other prolessions, engineering does not
heve ss high a stestus and prestice.

H. Enginecrinz Colleges snd the Shortege of
Ensinesrs

L 19€8 staff report of the Commlission on Humen Resources
and Advsnced BAucation staetes thet the prospects for meet-
ingthe demand for enzine-rs at the bachelors' level are
very poor. An estimete of the llational Science ™oundetion
et thet time has projected that sbout €17 of the entrsnts
to the field of enzineerinzy would be mede up of envineering
greduetes, while the rest would be drewn from other sources.
Because of en inadequste supplvy of engineering gradustes

the Aemsnd hes been met by emnloying leses educated veople

53
"Zngineering 2 Sub-Profession?" High Technology,
Vol.2, No.6, Yov.’Dec. 1982, 10.90.




19

T

who heve obteined experience on the job.54 mile this may

have been itrue rfor entry lewvel jobs, shorteges for experienc-
. 55 .

ed engineers have elways been Adoubted.- - Assignments in

new technologics go to yvounger enzinesrs, while older

ensineers are doomed to obesolescence and vossible unemploy-

i N
ment. ”

The 1970 steff report of the Commission on Humen
Recgources ani Advanced Educctlion ststcs that since the need
for en<ineers has been so widely publicized, it is Joubt-
Tl that wmore freshmen can be sttracted in envineering
progreme. Yet, in srite of fluctuetions in the economy,
more cnd wore students have been sttrected. Even Juring
te current recession, when the College Tlacement Council

reports thet gredustes are receivinz 507 less job offers,

the Fsll '82 engineering enrollwent hes reached an all
57,50
h, ’

54

rolger et al., op. cit., ».97
55

Prof. Lnzgre. Zonf. “oerd, cp. cit., 1.56.
56

Zimmermen, op. c¢it., ». 70.

57
"Personzl end Frofessional,’ lechine Design,
Vol.55, Wo.l3, June 2, 1983, ~.179.

58
"Personecl ani Professionel,
Tol.5E, “o.23, Oct. £, 1983, p.253.

" jfachine Desigsn,
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Com "ittee for tie ‘fnelysis of Engineering Enrollment

pointe out:

"liethods 30 not eviest Tor meking relisdle snd meaning-

f1l forecasts orf demand for enxineerinz graduetes,

whether long-tera or short-term forecezsts, If it is
possible to develop suci: methods, it will be =t zrect
cost. Dotn short-tzru end long-term Torec:csts ere
heevily tiessd by the economic condition existing st
the time thev cre méde. Accordingly, forecasts heve
lircited usefulness!”

The same steff report slso mentions thet the ‘fmerican
educstion:il gystem vroduces more collezge greduates than
gre regquired for the srowth of the occupstional structure
thus resulting in whet it calls "educetionsl upsreding',
which primerily occurs in periods of slow sconomic evpan-
sion end during a chanse in the occupsticnel structure.
Zven during periods of continued economic =srowth, over &
ouerter of the grsdustes would be avsilable to upsrede
the educetional level of occupstions. The cost of an in-
eadequste supply orf sduceated pzrsons is, cccording to this

] ﬁo

report, probably greeter thien csrryinzg the survlus.”™ Thus

one can reason in a similar feshion thet en upzreding of
the englineering community is taking place during the
current recession. The stsff rsport slso observes that
colleges, besides providing educstion, also chennel

students into occupetions and cereers, elimineting those

who seem to lack the prerequisites for entry to a protes-

59 Folger et al., op. cit., p.98

€0 1bid., p.4l.
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sional occupa—tion.61
The report points to the high attrition rate zmong

engineering students. This rete i1s higher then the average
for 211 college students. The committee suggests to study
the nroblems affecting retention of engineering students,
ss, for instance, overly rigorous curriculum, ineffective
teaching practices end feilure to hold interest in engi-

neerin;.62

d. Sumaery

Today the enterine college freshmen, who considers
an engineering career, 1is faced with e chenging econonmic
end technologicel envirorment. The lon~-term high demand
Jor snvineers hes come to an abrupt end, still leevins e
legecy of overerowded colleges and & chortage of feculty,
with ¢ threstsnsd deterioretion in the quelity of =duca-~
tion. In industrv there are chenges in work ethic, a
declinin> 4demead for enginecrs and sn incr-ese in un-
employment . All this forces & decision upon the prosgect-

ive enzineeriny student who iIs looking for & fulfillment

Exl

07 his needs ¢nd desires.
Choosing an occupation I8 a continuous process. It
ig an interection between the individuel's personslity

61

Tolger et el., op. cit., p.l1l2.

62
Tbid., r.95.
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and ountside *wnfluences, thet 1imit the nmuzber of wos<ille
golutions. “ventually a pett.rn of interests is formed thet
provides a besgis for prlanninz.

Interest is ¢ response to ¢ rositive disposition
tow:rd en object. It is en eggpect ol behevior anl is zcoulred

throuzh lecrning. The sum of manv ‘nterests Torms & nettern

as, Tor ‘nstince, & pattern of occupsti~nsl 7 itercets.

+
[l

@©

re gre iwndicetions that a reletions’:ip e-ists Detween

s

ntereste and abllities.

et

The dezree egnd kxind of interaction Detweesn sn indi-

b

vidusl's heredity end his environment is importent for
occupe tionel mpsychology. On one side there ere his needs
end drives, on tne other s’de there 18 his stetus £nd role
in society with i1ts culturel treaits. There is harily s
society where the father's position does not influence
occupationsl choice. While interest 1s a besis for choice,
the direction of thls choice is often elt=red by outside
pressures. Frequently it is directed by the courcse of the
person's life.

Yen enseged In an occupetlon heve a commnon pettern
of interests. Also & certein set of factors that motivste
entry into engineering mav be identified, such s influ-
ence of fether, reletives and friends, vocationel counsel-

ing, egprtitude tests, recrultin- by industry and schools,

s

success in in enzine

W
]
[
o
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t<d nhizh school courses,

]

particular inter.st in en<insering, prospective income,



tuition £nd locetion of school, previous technicel work
evperience.

£ series of espects that provide for ¢ setislying
enginesrin< career cen he listed, sucl. €8s c’.sllenaing or
*nnovetive work, finenciecl security, edvencement, socical
gtetus and orestige. Cereer setisfaction 1s cvelicel,
alterncting with dissctisfaction.

Similerly, nexzotive cspecte mev be listed thet cen
ceuse dissetisfection: work pressures end limitations,
effort spent in engineering studies not fully rewasrded,
employment opuvortunities less then expected, engineers
not trcated gs professionslg, lacx of status compared to
other professions.

The widelv publicized shortage of envineers mcy be ¢
fector thet motivectes many peovrle Lo teke up enzgineering.
However, foreccsts for demend of evnginecrs cre hecvily
tiased by the economic condition &t the time they ere
made. The resultin; cyclical surplus of college grecduates
causes an educationsl upngredinz of the society. Colleges
also channel students into occupations 2nd careers and
screen out the unfit. A problem of retention of enxrineer-

iny students exists.



A, Desgign of the QJuestionnaire

From the initisal concept on, this study was nlanned
to be carried out on the basis of survey, conducted by
means of a mail questionnaire.

Since the rate of response to a mail questionnaire
depends very much upon how eecsy 1t is to answer, the main
task was to condense the various factors and espects so,
that everythinsg mentioned here would be included within a
minimumr number of questions.63 The only freedom the re-
spondent wes to be allowed, was to decide whether a ques-
tion is pertinent or not. If his decision would turn out
positive, he would put a check mark in the provided spsce.
If not, he would lesve it blank. This would avoid long,
wordy "excursions" and ambiguities, and would meke the
task of answerinz possibly easv. 3eing fully aware that
not all possible factors and gspects had been included in
the guestions, an oren-ended, write-in question wes added
at the end of esch section. This open question served &
dual purpose: it would catch anything that wes missed in
the design of the questionnaire snd would alsc provide a

"safety velve outlet" for the respondent who would feel

63
Julisn L. E8imon, Basic Research Methods in Social
Sciences, 2nd. z4., XNew York, 1978, p.197

24
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"locked in" by the rigid form of the questionnaire.

Besides *the check-off type questions, 1t also asks for
the respondent's age entering collees, at gredustion and et
rresent, also whether a graduate of NJIT or other school.

The cucetionneire itself consists of two mein pesrts. The

first psrt asks the regpondent what motivated him to choose
the engineering profession. The second part asks nim to

list aspects of his Job, career or the engineering profes-
sion. This sscond pert has two sections, one for positive
aspects, one for negative. A copv of the ectuel questionnaire,
distributed in the course of the survey, is to e found in
Appendix "aA".

Ags the response rate may also be influenced by the cov-
er letter, it wes composed streszing the respondenths inter-
64

est in the survey. The anonymitv of the survey weg L2in-

tained. A copy of the cover letter is added es Appendix "B".

B. The Sample

A totel of 303 questionnaires were mailed to NJIT
B.S. degree recipients of the classes of '75, '76, '77,
'78 and '79.

0f tnhe above, residents by state were: Arizone 2,
Celifornie 6, Connecticut 5, Florids 6, Illinois 3,
TLouisiane 2, Marylend 3, Messachusets 1, Michigsen 1, New

¥ork 17, Chio 5, Pennsylvenie 9, Texas 2, Virginia 3,

64

Simon, loc. cit.
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Washington 2, "est Virginile 2, Wisconsin 1. The rest of the
addressees were YMew Jersev residents, or 76.6%. Seven of
the eddressees were women. This semple will be referred to
as "NJIT Semple."

Turthermore, 204 questionnaires were mailed to NJIT
.8, dzaree recipients of the yeers 1972 through 1979 who
had received their bechelor's degrees from schools other
then NJIT.

In this group residents bv state were: Arkanses 1,
Celifornis 2, Coloredo 1, Connecticut 1, Deleware 1,
#loride 5, Illinois 2, Louisiesna 2, Msryland 4, Michigan 1,
New York 8, Ohio 3, Fennsylvenia 8, Rhode Island 1, Texes 7,
Virtinie 1, Weshinzston 1. The rest were New Jersey resi-
dents, or 76.07. One addressee was a woman. This ssmple will
be referred to es "Other Schools" sample.

Only enginecring Jezgrec recipients were considered for

the survey.

C. Collection of the Data

1. Response to the Survey

£ number of questionnsires were returned by the post
office ¢s undeliversable. From the MJIT betch of guestion-
naires 15.57 were returned and frorw the other schools bstch
17.¢%.

A total of 160 responses Tor the NJIT semple were
received. Assuming that all unreturned questionneires reach-

ed the addressees, this mezns a2 62.57 response.



Tor the other cgchools semple & total of 8¢ question-
neires werec received, giving ¢ £1.27 response. In » number
of cases the respondents hed not indiceted their under-
graduste schools. These responses were considered invelid
for the purpose of this stuly, since the mesning ol the
other schools srmple wes Lo provide a cowmperlison, a con-
trol group ror the UWJIT semple. Gusstlonn: ires marked
"und. rgredurte school FJIT" were also voided for the other
schools saxple, but were cdded to the NJIT semple. Thus s
totel of 18 or 217 of the other schools sample were con-
sidered invelid. Therefore the finel size of the other
schools sample became 68.

A totel of 10 responses for the other schools batch
had been merked "undergrsduate school NJIT". These wer

sdded to the NJIT semple meking its finel size 170.

2. Inherent Differences Betwesn Scmnles

YVhile both samples were praecticellv identicsl as far

.07

()

as New Jersev residency is concerned (76.67 NJIT, 7
Other Schools), their age make up wes different. The
welighted average age of the NJTT Sample wes 30.53 years,
with 24 yezrs ss the minimum end 56 as the maximum. The
mejority (81%) wes concentrated in the 25 - 36 yesar range.

The weighted averege of the Other Schools Sample wes
39,43 yeers (29 min., 65 mex.) with 507 in the 33 - 39
year range.

Work experience, mecsure? in terms of yeesrs since

grodustion (B.S., for the NJIT Sample was 6.04 yeers
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weighted sverage, with 83.57 in the 3 - 8 yesr range, 3
vesrs minimum, 26 years msximua. For the Other Schooles Bam-
ple the weignhted average work evperience was 15.6 years
since receipt of B.S. degree, with 507 in the 12 to 17 vesr
range, This semple had elso & weighted aversge of 7.9 yeers
since receipt of master's degree (2 min., 22 max.) with 767
in the 3 to 10 yesr renge.

77 of the JIT respondents and 67 of Other “chools
respondents hed omitted their age dete, which mede it im-
possible to include then in those perts of this study where

such data were required.

I

D. Processing of
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For the purpose of procescing the date
have been devised.

The first vert of the questionnaire (Questions 1 -~ 12),
desling with motivstlon fectors, is arranged sccoriinz to
the following logzic: Responients to ausstions 1, 2, 3, thst
list &s motivetion fectors father, relstives, friends, vo-
cetionel counseling end recruiting, msvy be considered influ-
enced by outside fectors. They could be termed "outer Airect-
ed." For those who have checked off questions 4, 5, 6,
(engineering relatz1 hizh school courses, resl interzst in
enginesring and prcstige of the enginesring orofession)
motiveaetion has been born ~ut of their inner feszlings and

realizetion. They could be called "inner directed." Ques-
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tions 7 end 8, ewpected income and demsnd for engineers,
are prectical considerations and these respondents could
be cslled "utility directed." Questions 9, 10, 11, finsn-
ciel fsctors, lesck of choice of school nearby, work in
technicel field are outside limitations, occuring in the
course of the person's life. These respondents could be

called "course-of-life directed.™

tn

To fecilitete eveluation and to avoid an excessive
fragmentation of the semple, the following motivetion

fector zroups have been defined:

Motivetion Groun I - Oubter DirecteAd (ga 1, 2, 3)
" " 1T - Inner Directed (aq 4, 5, 6)
" " III - Utility Directed (aggq 7, 8)
" " IV - Life Directed (ag 9, lo, 11°

The second part of the aduestionnsire lists 12 aspects
of cereer, 6 positive and 6 negztive (includinzy write-in
questions.) In order to sttemnt & quantitstive eveluation
of cereer setisfezction, esch positive sgsvect wes assigned
one (1) setisfection point, and each negative cspect one
(-1) dissstisfsction toint. For esch respondent the sum of
these points would give & meesure of his satisfaction or

dissetisf

Ay}

ction. For esch age, vear or motivetlion group
the mean of these sums would result in a sctisfaction co-
efficient.

It is fully recognized that each indlviduel sete =
different wslue on each of these asgpects. This, however,
would be impossible to messure, even more so, since esch

of the respondents would be herd put to assign s velue to
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to 2 sinzgle cereer esvect for nhimself.

2. Treetment of the Dats

A1l entries in the guestionnegires were copled on work-
sneets, sepsrete for esch seuple. Fron tleege dels each
respondent wcs sssie¢ned nis motivetion fector 3Iroups znd
setisfection messure. Then respondents were classified
accordine to the verious coasbinations of their motivestion
factor mroups. Furtherrore, respcndents were arranged
according to ege &nd yeers since receipt of bachelor's
and mester'e degrees. A1l through this process each re-
teined his identity (¢nonymous, however)! through ar iden-

tific

WV

h

tion nurber, assigned uwnon the return of tl..e ques-
tionncire. He glso retained through eech step of process-
ing his bssic “rta: age, yeers since gredustion, motivetion

factor sroups end setisfectlion messure.

3. Pregentation of tlie Data

£11 the cnswers to single guestions in the question-
neires heve been tallied up and expressed s ¢ percent of
each semple. The resulis ere shown in Tebles I and II,
where onposite to the question number and its wording are
entered in two columns (NJIT and Other Schools) the percent
amounts of esach sample that heve checked off this question.
As 2 nsxt step, these figures nrve been presented visually
in the form of ber charts in Figures I and II. Then satisg-

faction/dissatisfection data have besn plotted =s & func-
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tion of age (see Tigures TII and IV) end elso as & function
of yesrs since zraduetiocn (FPicures V end VI}. From the
points plotted in these Alagrems trend lines heve been
developed by mesns of linear regression.

Turthermore, the relctive distribution of motivation
groups within ecch sample is shown (Figure VII). This is
again & modified ber chert, where the height of each column
corresroniing to a particulsr motivetion group combinetion
shows the fraction sigze of the samvle belonging to this
combinetion. Superimposed upon ecch ber 1s the mean setis-
fection coefficient represented both &s ¢ figure and &8 &
vector (to scale). This vector shows visually the relative
nagnitude and direction (plus or minus) of the satisfaction
of the particular sample Ifraction. Coefficients and their
vectors have been omitted where the size of the fraction is
not stetisticslly significant.

The last step in the processing is represented by
Table V, which shows the percent or both samples belonging
to the 13 possible values of the satisfaction numbers (€
through -€). These figures are illustrated by bar charts in
Figure VITI. Table V also indicates how many percent of

each sample are satisfied, neutrel or dissatisfied.



Quest. #

10.

11.

12.

TABLE I

MOTIVATION FACTORS IN PERCENT

Influence of father

Influence of relatives or
friends

High school counseling, voc.
aptitude tests, recrulting

Success in H.S5. math, physics,
chemistry or drafting courses

Real interest in engineering

Prestige of the engineering
profession

Expected income
Apparent demand for englnesrs

Financiel factors (could not
afford tuition for preferred
non-engineering major, tultion
refund by employer, etc.)

Lack of choice of college in
the immediete vicinity of
domicile

Work in engineering relsted
field led to engineering
studies

Answers to write-in guestion

OF SAMPLE
NJTT
SAMPLE
25'9
26.5

34,7

72.9
59.4

27.1
7
34.7

8.2

2.9

21.2
21.8

B
N

OTHER SCHOOLS
SAMPLE
32.4

26.5

80.9
58.8

35.3
42.6
44.1

1.5

44

4.4
17.6
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TABLE IT

ANSWE=S TO ASPECTS OF JOB, CARE:ZR OR THE
ENGINEERING FROFESSION IN PERCENT OF SAMPLE

Quest. # NJIT OTHE®R SCHOOLS
SAMPLE CAMPLE
13. My employment in engineering 68.8 69.1

lets me use my skills,
abllities or ideas to perform
challenging or innovative work

14. My employment in engineering 54.1 64.7
yields the expected financisl
security

15. My position offers preparation 59.4 51.5
or opportunity for advancement

16, My work gives me varied 78.2 73.5
experience

17. Being an engineer enhances my 30.6 35.3
soclal status and prestige

18. Write-in question (positive) 22.9 22.1

19. Work pressurés and limitations 32.9 27.9

do not let me perform my work
to my satisfaction

20. Effort spent in acquiring ny 15.3 23.5
engineering degree does not
fully Jjustify the obtained
returns

21. Employment opvnortunities in 23.5 25.0
engineering are not as wide as
I was led to believe

22. Engineers are often referred to 50.0 57 .4
as a vital nationsl resource,
yet Lthey are subjected to the
sgme laws of supply end demand
as ordinary labor

23. Engineering as s profession, 55.5 73.5
has not been able to establish
its status and prestige to *he
same degree as other profs.

24, Write~in question (negative) 28.2 27.9



TABLE III

LIST OF MOTIVATION FACTORS RANKED ACCORDING TO PERCENT
OF REPLIES RECEIVED

NJIT Sample

H.S, subjects

Real Interest

Expected Income
Counseling & recruliting
Demand for Engineers
Prestige of Enginrg.
Relatives and friends
Influence of fsther
Work experience
Financial (e.g. tuition)

College neer home

%
72.9
59.4
44,7
34.7
4.7
27.1
26.5
25.9
21.2

8.2

2.9

Other Schools Sample

H.S. Subjects

Real Interest

Demand for engineers
Expected Income
Prestige of Engrsz.
Influence of Father
Relatives and friends
Counseling & recruiting
College near home

Work experience

34

%
80.9
58.8
44.1
42.6
35.3
32.4
26.5
25.0

4ok

4.4

Financial (e.g.) tuition 1.5



LIST OF CARE:=R ASPECTS RANKED I ORDER CF FPERCENT OF

TABLE IV

REPLIES RECEIVED

NJIT Secmple

Varied experience
Chellenginy or iuno-
vative work

Advancement
Finencirl Fecurity

Ststus ani Prestige

Engineering es profes-
sion not esteblished

Inzineers trected as
ordinery lsbor

Cennot perform work to
own setisfaction

Employment opportuni-
ties not es wide

Effort spent in stui-
ies not fully rewarded

7

Other Schools Sample

Positive Aspects

78.2

€8.8

54,1

30.6

Veried exverience

Chsllenging or inno-
vetive work
Finsnclel Security

Advencement

Status and Frestige

Negatlve Aspects

53.5

23.5

15.3

Insineering s profes-
sion not esteblished

cngineers “receted ¢s
ordinerv lebor

Cennot perforu
own setisfection

Employment oprvortuni -
ties not as wide

o
L

fort spent in stud-
ies

not

work to

fully rewerded

%



Satisfaction
Number

% of
% of
% of

TABLE V

36

CAREER SATISFACTION AS PERCENT OF TOTAL SAMPLE

+6
+5
+4
+3
+2
+1

Sample Satisfied
Sample Neutral

Sample Dissatisfied

% of NJIT
SAMPLE
1.8
53
8,8
14,7
13.5
15.9
15.9
14.1
3.5
3.5
2.4
0.6

0.0

60.0

15.9
24.1

% of Other Schools
SAMPLE
0.0
4,4
8.8
11.8
13.2
22,1
13.2
11.8
hob
5.9
1.5
1.5
1.5

60.3
13.2
26.5



Influence of

father

Influence of relstives

or friends

High school counseling,
aptitude tests, etc.

Success in engr. rel.
high school courses

Real interest in

engineer

Prestige of the engr.

ing

profession

Expected
income

Agarent demand for

engineers

Pinancial factors
(tuition, etec.)

Lack ol choice of college :L

near home

Work in engineering

related

Tield
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Skills & abilities let do
challeng. & innov. work

lds the expected

Yie
financial security

Prepar. or ovportunity
for sdvancement

Offers varied
experience

Enhances social status
and prestige

Does not let perform work
to one's sstisfaction

Effort spent in studies
does not Justify returns

Employment opportunities
not as wide as led to bel.

Engineers treated as
ordinery labor

Engr. as a profession
not as establ. as others
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E. Niscuscion of Regults

1. motivstion Factors

T™e tresentetion in tabular form (Teble I.) ¢nd visucl
bar chiert form (Fisure I.) show that the rost populsar
motivetion factor for both semples is success in engineer-
ing related hizn school courses (72.9% UJIT, 80.97 Cther
Schools.) Then follows real interest in encgineesring (59.4%
NJIT, 58.87 Cther Schocls.) The third largest group within
the NJIT Semple is ewpected income (44.77 WNJIT, 42.67% Other
Schools.) Within the Other Schools Ssmple thiri3 larzest is
apverent demend for engineers with 44.1% (34.7% ¥JIT.) Wor
ean errangement of motivation factors according to percent

within each sample see Table TIII.

2. Positive Aspects of Carecer

Of the five positive espects of the enzineerinz career
most respondents in both semples have entered veried expe-
rience (78.2 NJIT, 73.5% Other Schools.) As the second
largest 3zroup appears challenging or innovative work (6€.8%
NJIT, 69.1% Other Schools.) The lesst number of people feel
thet being an engineer enhances socisl status end prestige
(30.6% NJIT, 35.3% Other Schools.) See Tsble IV. for a list
of career espects ranked in order of vercent of replies

recelved.

5. Negotive Aspects of Csreer.

Most veople 1in both semples have checked the sspect
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thet enginesring ¢s ¢ profession does not have the ststus
eni vrestise as other profescions (53.57 7JIT, 73.57 Other
Schools.) As second ranks "en<ineers are subjected to the
seme laws of suvplv and demand ae ordinary labor'" (50%
NJIT, 57.47 Other 3Schoocls.) The lesst number of peonle
fezl thet effort spent 1in scquiring an engineering degree
does not justify the obtzined returus (15.3% "JIT, 23,57
Other Schools.) See Table IV. For sn srrengement of these
agpects according to the sample fraction size thsat agree

with these statemsants.

4, Chenge of Cezreer Sctisfaction with Age

Here cetisfaction measure is plotted against ege.
These plots apresr as scatter diagrams in Figures III. end
IV. From these points trend lines have been obtained by
linear regression. For the NJIT Eamvle the trend line is
slightly escending, (slore 0.01) siznifyinz 2 rise in
cereer segtisfaction with sge. This trend line 1s slso
well in the positive region of the plot and slways stays
above +1. Since the size of the sample wesrrents it, addi-
tional trend lines are shown for overlapping esge groups.
They hsve more pronounced slopes, both positive and neg-
ative. It 1s possible that the entire plot represents
some oscillating function whose average value is the main
trend line, indicsting the cyclic ncture of work satis-
faction.

Figure IV. shows & trend line with a negative slope
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for the (Cther Schools Semple which is somewhst steeper
(slope -0.05) sienifying & drop in career setisfaction with
advencing age. This line starts above +1 (+1.33) and crosses
the horizontel age axlis into the negetive region et about
age 56,

The trend lines, superiuposed on the scatter diagram
plot heve becen obtained by a lesst squares fit of palrs of
deta points, reducing these separate psirs to the equation
of a straight line with the generasl form y = mx 4 b, where
m is the slope of the line and b is the y-intercept. How-
ever, not too much of a methemsticel si=znificence could be
attached to this, since the coefficients of determinetion
are very low: 0.0C1 for the XNJIT overall plot and C.03 for
the Cther Schools Sample. Yelt thev indicate the general
tendency of a change in satisfTaction with advancine age.
Therefore the term "trend line" is used throughout this
and other chspters.

5. Change of Career Satisfaction with Incresse
in Work Experience

Work experience here is meesured in terms of years
since gradvation. Data have been trested in the sane
manner as for sctisfaction vs. age, (see Figures V. and
VI.) For the NJIT Semple the trend line is ascending
(slope 0.019, coefficient of determination 0.024) as in
the age function, siznifying increacse in ceresr sstis-
TYecticn 11ith incresse in experience. The trend line is

also located in eprroximately the ssme portion of the
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positive region as in the age plot.

For the Other Schools Zample two plots are shown
(Figure VI.) The vlot of satisfection vs. years since re-
ceipt of hechelor's degree has a siwilerly necgative trend
line as in sstisfaction vs. eage. The slope is -0.04, mean-
ing a decreese in carecr sstisfecticn with increcse in
work experience. The line is alceo locsted in aprroximetely
the same region es in the ege plot (somewhet lower, though).
Cn the other hend, the rlcot of sstisfaction ve. yeers since
gradustion with 8 master's degree hes ¢ much steeper posi-
tive slope (0.17), stertin= at -0.25 and crossing into
the positive region at ebout 3 yeers. This meens ¢ general
increase in cerecr setisfaction. The coefficients ol Jde-
terminetion sre 0.0l for years since eraduation with a
bachelor's degree and 0.07 for years since receipt of mes-

ter's degree.

€. Combinations of Motivation Zroups

In pages 28 snd 29 four motivation groups were de-
fined: nuter directed, inner directed, utilitv znd life
directed, to which the respondents belong by virtue of the
motivetion fectors checked off in their questionnaires.
Ouly & minority of the respondents belong to single moti-
vetion groups. Most belong to a combination of motivation
groups, 28 1lllustrated in Figure VII. In the IJIT Sample
8ll 15 possible combinations of the four motivation groups

are represented. The Other Schools Sample is smaller, there-



fore also less fragmentated. Here only 1C combinations are
represented. Tor both samples the largest sample frections
belonz to (1,2,3), (1,2), (2,3) and (2) combinations, with
the (1,2,3', outer, inner, utility directed as largest for
both resrondent groups. Figure VII. also shows the setis-
faction coefficient for each combination within s ssmple,
except where the number of respondents *s statistically
insignificent.

Thus rfigure VII. is also en ctteapt to correlete moti-

vation factors with ceareer satisfsction.

Career sctisfection 18 represented in Teble V., show-
ing the percent of eacn semnle corresponding to the 13
satisfaction numbers. The date of this toble are incorvo-
rated in the var charts of Figure VILI. Within *he NJIT
Semple the lergest grouvs are those with setisfection num-
bers +1 end C (15.97 eech). The second largest is the -3
group (14.7%). In the Other Schools Scmple the larcest is
the +1 zroup (22.1%) with+2 and O following (13.2% eachk.)
Table V. slso shows the percent of ecch sample thet are
setisfied with their csrecsrs (plus numbers), neutrsl
(zeros) end dissatisfied (minus numbers.) 607 within both
tiie IJIT and Other Schools Samples are satisfied. 24.17
of the NJIT Seswmple end 26.57 of the Other Schools Sample
are dissatisfied.

The mesn setisfection of the NJIT Semple wrg 41.15
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with standerd dsviction 2.28. The mean sstisfrction of the
Cther Schools Semple wes+0.81, with 2 standerd deviation
2.39. A test of means wes nerformed which confirmed the
hypothesis that the setisfactionsof the LJIT Sample end
the Other Schools Ssmple were equel at a level of signif-

icance of 0.C1.

7. Answers to Write-in Questions

1. ¥Yctivetion

In generel, ell answers to write-in questions confira
the vpurrose FTor which this item has been added to the
rigid check-off tvre questions: to vrovide & "safety velve
outlet" for those respondents who would not be sstisfied
with merely checking off items or passing them over. There
has been, however, a second reason: 38 hope to catch addi-
tional motivation fectors, which mav heve escaped the
rreliminery research for the design of the gquestionnaire.
Exemining the answers for both, IJIT and Other Schools
Samples, none have been found thet would not fit in eny of
the "pre-digested" eleven categories.

Answers to these write-in questions have been com-

riled in Aprendix "C".

2. Fositive Aspects

There sre zbout ten respondents (counting both samples)
who state each in his own words thet thev enjoy their work

and are satlisfied. Meny find thet bveing employed in the



engineering field hslous n decision mekinz, provides for en
snslytic eprrosch to teckle everyday problems methodically.
Two respondents state service to public, and enother two
responsibility as positive sspects of thelr careers. Addi-
tional entries name employment opportunities and chence to
move into management as positive points.

A compiletion of these comments 1s to be found in

Apvendix "D".

3. Negative Aspecis

Sonie of the more prevalent grievences are: enzineers
sre not paid for the high degree of responsibility they
hold, also complaints about salary compression, a very
limited application of college education, college educe-
tion nct up-to-date. Bchools should also stress more con-
municetions skills. Other negstive points are: the
cyclical nature of employment, a currently depressed chem-
icsl engineering field, competition by foreign engineers
and lack of job security. Enginecrs ere controlled by
accountents snd not fully viewed ss vrofessionals. It is
also very difficult to find a Jjob that does not require &
high degree of speclalizstion. One respondent writes:
"Women are more criticized in the engineeriny field. There
are pressures plus when g woman (is) in a 'major' men's
field! There are also comments about the rapid obsoles-
cence of engineering xnowledge, especislly in electronics,

and sbout difficulties in communicatiing with non-engineer-
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ing tvves of mencsers.,

Thesc remarks ere to be found in Apvendix "g".

a. Sunuasry

The bssic for this study wee a2 survey, corducted by
meens of 8 meil guestionnaire. It consisted of one part
inguiring into the reascns for choosing enzinesring &s a
profession and of another vart asking for vpositive and
nezstive aspects of the engineering cereer. To facilitate
ease of answeringz, most guestions were of the check-off
tvpe with one write-1n svrsce <¢ach Tor motivetion Tsctors,
vositive #nd newetive career aspects.

The survey was anonvmous and wes conducted smon3z
RJIT ZBachelor of Sclence graduates of the veers 1975 - 70.
These vespondents were defined as "WIT Sample." Question-
naires were elso malled to NJIT Waster of Bcilence grad-
uates of the years 1972 - 79 who hed received their 2.8.
degrecs from other schools. These respondents scted as a
control group and were defined as "Other Schools Sample."”
Thus, inherently, the control group was older. The age
difference, on the averce, was about 9 vears, while their
average work experlience wes about 10 years higher. Ounly
holders of enzineering degrecs were included in the both
semples.

To perforn e quentitetive eveluction of career satis-

faction each enswer to & positive sspect of career wes



essizned one sctisfection point and esch nezative aspect
one dissetisfection point.

The cnswers in terms of a vercent of esch semnle are
shown in Tebles I. and II. end rfigures I. and II. Satis-
faction/dissetisfaction data have been plotted as & func-
tion of age in Figures ITI. and IV. and &8s a function of
wori exrerience in Figures V.end VI. Motivat on fectors
have been renked accordin~ to percenl of replies in
Teble ITI. which shows engineering related hish school
courses 1a first place. Cereer sspects, renked in order of
percent of repliss received, have Teen listed in Teble IV
which shows veried experience ss Tirst pocitive itea for
both semples and enginecring as not heving be=n able to
esteblish 1tsell as & vprofession es first negetive aspect
Tor toth samples. Trend lines hsve been developed from the
satisfection dete plots thet show & slight rise in career
saetisfTection with incresse in aze for the NJIT Semple end
& slight Aror for the Other Schools Sample. L similer
condition 1s shown 1n change of career sstisfaction since
receipt of bachelor's degree: a rise for NJIT, a drop for
Other Schools. However, Other Schools Sample shows an in-
creese in sstisfection with increase of years since receipt
of master's degree. Also, an attempt has been made to
correlate motivetion factors with job satisfaction, as

illustrated in Figure VII.

Carecr satisfection has been guantified and shown in
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Table V and Figure VIII. A statisticel eveluation hes been
performed showing that the genersl level of sstisfezction
Tor both semples ig e2bout equel.

Virite-in enswers to the motivetion pert of the gquestion-
neire 4did not show snv more factors besides those enumeret-
ed in the questionnaire. These write-in comrents, &as well
&8 those dealing with career szspects were complled in Ap-

pendices "C", "D" and "i".



In retrospect, the questlonneire hes served its vur-
pose well. A proof of thls is the everage number of
checkied-off answers: $.390 for each respondent in the NJIT
Semmle {stenderd deviation 2.78,) and 9.25 in the Other
Schools Sample (stendord devistion £.A1.) Tae meximum
nu..ber of enswers in *he NJIT group wes 15, the minimum 3.
7or the Other Schools Semple maximir wes 17 end minimunm
also 3. This means that the resnondents were able to iden-
tify themselves or their problems with 377 or 38% of the
items in the guestionnsire.

The obtelinad vrecults have beesn slresdy discuscsed in

Chapter 1II. There 13, however, one itewn thet deserves

)
[y
an

—~

t

spvecial sttention. As wmentionsd in pter I., pece 14,

o+
«©

D.u. Buper hes reported that job sctisfection changes with

o
6]

e. This mey be also confirmed by the alternsting slopes

of the trend lines Tor ovsrlap»inz &ge groups I Tigure 77T,

Cerecer Setisfection ve. Age - NJIT “emple. Unfortunstelv,
the limited sige of the sample does not e2llow s closer
scrutiny of this phenomenon. It would be Aesirable for
any further studies Lo expend to & zZrerter evtent con this
subject.

Alerming c¢re the dissctisfecetion figures in Teble V.

which mean that sbout &£ guerter in esch semple are dis-
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gsetisfied with their carecrs. A consolestion mey ve that the
method employed in the sstisfsection mecsurement is not
ebsolute.

Absolute is the fact thet 15.3%7 of *re WJIT Ssmole
and 23.57 (agein @ qusrter!) in the Other Schools Semple
could identify themselves with the statement: "Effort spent
in acquiring ny englineering degree does not fully justify

the obtained returns.'" This is causs for concern.
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Designers of plants and machinery for man-made fibers and films

COIEHIIEC R T T XK

850 THIRD AVENUE, NEW YORK, NEW YORK 10022 e« (212) 752-5220

IO NC.

cable

USACHEMTEX,N Y
International Telex 233070
Domestic Telex 649371

July 19, 1983

Mr. Gunar Bachs
22 Maple Street
New Brunswick, NJ 08901

Dear Gunar,

I have read with much interest your paper on "Career Choice

and Career Satisfaction" in engineering. Though the sample

was necessarily limited, too limited for in depth conclusions,
some very encouraging facts can be flagged out. The percentage
of students selecting to go into engineering based on their
proven abilities in mathematics and science and because of

the innovative work is for me bigger than expected.

As far as the career aspects and the reported complaints, I
would like to point out:

1) That the survey is done at a very unfavorable period
of economic recession and instability with lay-offs,
postponed promotions, postponed salary raises, even
salary reduction. A similar sample, surveyed the
same way with the same questionnaire during the
boom after WWII would have given a completely different
result I am sure.

2) The average engineer should and does have more than
one job during his career. Satisfaction and dissatis-
faction can indeed change rapidly.

Specially the start of a career when "school knowledge"
gets tested against practical problems and needs, can
can be a tough period for a junior engineer if not
well guided and supported by older peers and super-
vision.

On the other hand, the older engineer answering the
guestionnaire will have gone to highs and lows in
career satisfaction.
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Mr.

iznc.

Gunar Bachs —-2- July 19, 1983

3)

The question as posed resulted probably in an
answer based on the present status of mind of
the subject, which can be very negative because
of recession influences.

Perhaps a question should be asked: How satisfied
were you in the beginning, middle and last part of
your career?

A last question I would have liked to see included
would be:

How well did your engineering education prepare

you for what the real engineering world was expecting
of you once you entered the career!

Did the schools really give the young engineers a
gsolid enough base to have a good chance on a satis-
factory start in their careers.

A most interesting question the answers to which would
be very valuable to the colleges involved.

There is too little contact, interaction between
engineering schools and industry. Industry would
have an advantage by participating more in the
engineers formation, by making available lecturors
to the schools.

The schools would profit by having a more complete
program, resulting in a better preparation of the
young engineer for actual life in industry.

As said above, I read your paper with much interest. Somebody
should follow-up on it, perhaps a group of students to be

able to extend the sample and fine tune and where necessary
add to the questions.

With boeT)eqaTs,

Eugeen E. Goossené
Senior Vice President - Engineering



NEW BRUNSWICK PUBLIC SCHOOLS
NEW BRUNSWICK HIGH SCHOOL

1125 Livingston Avenue
New Brunswick, New Jersey 08901

745-5454
Dr Ronald F Larkin

Dr Katye Monroe
Superintendent

Vice Principal

Joan Marino Bornheimer
Principal

December 14, 1983

Mr. Gunars Bachs
22 Maple Street
New Brunswick, NJ 08901

Dear Mr. Bachs:

I have read your paper "An Inquiry Into Engineering Career Choice
and Career Satisfaction" and find it very interesting and appropriate
research to be used by career counselors as they counsel students into
the technical field of engineering. Most interesting are the motivating
factors for success in engineering as related to high school subjects.

Here at New Brunswick High School students interested in engineering
are encouraged in the academic areas most especially Math and Science.
They are also encouraged to participate in Raritan Indroduction to
Minorities in Engineering (RIME). These students find the work challenging
and feel that this type career will enhance their social status.

Thank you so much for sharing your paper with me. I would like to
have a copy to share with my colleagues in the curriculum department.

Sincere best wishes for success!

Very truly yours,

Katyé M. Monroe, Ed.D.
Vice Principal for
Curriculum and Imstruction

/1lm



VERMONT YANKEE NUCLEAR POWER CORPORATION

P. O BOX 157
GOVERNOR HUNT ROAD

VERNON, VERMONT 05354
October 13, 1983

Mr. Gunars Bachs
22 Maple Street
New Brunswick, NJ 08901

Dear Gunars,

Thank you for the opportunity to review the draft of your
thesis "An Inquiry into Engineering Career Choice and Career
Satisfaction".

Upon reading your thesis, my previous beliefs as to why
one selects an engineering career and derives satisfaction were
confirmed and supported by statistical data.

As the title already indicates, the thesis actually consists
of two parts. The subject matter of the first part is to identify
the various motives that induce students to take up engineering
studies. Your success in identifying these factors is attested
by the close agreement between the main survey sample and its
control group. This is also illustrated by the histogram in Figure I.

In the second part of your thesis, you attempt to identify
various aspects of the engineering career and profession. There,a
similar agreement between the two samples is evidenced by Figure II.
There was disagreement between the two samples in the change in
career satisfaction with advancing age and increase in work experience.
The only way to resolve this disagreement is to take a larger sample
and look at results. I think that an attempt to increase the population
sample would be a waste of time since their are many factors which effect
career satisfaction. Age alone may not be significant. The steep increase
in career satisfaction after receipt of a Master's degree was interesting.
This may prove the value of continuing engineering studies after graduation
and provide a basis for company sponsored educational reimbursement.

The method that you have designed to quantify and to measure job
satisfaction is interesting. Instead of posing an outright question:
"Are you satisfied with your career?" you have set up a series of
positive and negative factors. As already mentioned, the validity of these
factors is substantiated by Figure II. With the respondent's reaction
to these factors you are, in a way, forcing him to reveal his true
feelings, and thus arrive at the answer in a round-about way. As you
point out, the method is not mathematically absolute. Nevertheless, it
is interesting and wvalid.



As far as the questionnaire is concerned, readers of your
thesis might be curious to see the family and social backgrounds
of your respondents, as well as a relationship of these backgrounds
to the answers about the status and prestige of the engineering
profession.

In this age of mass production, not only of goods, but also of
engineers, it is important not to lose sight of the individual,
his needs and desires. 1In this sense your study is an important
step in this direction. I am positive your thesis will be of
value to both, engineering recruiters and recruits alike.

Very truly yours,

Warren P./Murphy
Vice President and Manager of Operations

WPM: pk



NOT=5 TO CRITICAL COMMENTS

It is true thet the survey wes cerried out during e
severe recesclion. Howsver, cs the chronology in Chavter I.,
peze 2 shows, a 1382 mid-secson slump wes reportad in the

n

Dec. 9, 1982 issue of "iechinz Design'" and extensive ley-

offs in the March 24, 1933, issue of the same mageczine.
The survev wes conducted during February 1983, with the
bulk of the auestionnaires returned during February and
Merch. Thus, in hindsizht, the best timing for the survey
would have been sometime during, say October 1982, some-
where between fesst and feuine. If it had been perforimed
earlier in 1982, it would have run the risk of being opti-
misticslly blesed.

However, it 1s inconceivable thset 211 or most re-
spoadents heve been swayed bv the economic recession. As
Ter es enstineering jobs go, the recession hed not progress-
ed that far st survey time. Also, not orlv engineering
positions were effected, but almost #11 jobs, snd some even
eerlier then those in the field of engineering. That some
heve been influenced is entirely probable. Not only the
respondents, but also those who d4id not ceare to respvond,
meybe Just because of the recession.

As mentioned in Chapter III, the cyclic nature of

career sztisfaction should be specifically explored.
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Inclusion of family and sociel backagrounds in the sur-
vey would be hichly desirable, ss the materisl discussed
in Chepter I indicstes, glso sestisfection in the besinning,
mididle and present phase of cevreer. This, however, would
expand the questionnaire tremendiously end thus risk scaring
awaey the prosvective respondents.

All these suggestions ere extremely valusble and should

ve considered for ITuture surveys.
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Arge:

Entering College Under- JNJIT

graduete
B.3.____ School lother
At Graduastion
M.S.
- Graduate NJIT
At Present School Other

WHAT MOTIVATED YOU TO CHOOSE THE ENGINEERING FROFESSION?

(Plesse check as many factors as you feecl are applicsble)

1.
2.
3.

4.

A9
.

6.

10,

11,

12,

Influence of father. [:]
Influence of relstlves or friends. [:]

High school counseling, vocatlonal sptitude tests,
recrulting by engineering colleges and industry, etc.

Success In hiah school mathematics, physies, chemistry
or drafting courses.

Real interest in englineering. [:]

Prertige of the engineering profession. [:]
kKxpected income. [:]

Apparent demand for englneers. [:]

Financial factors (could not afford tultion for pre-
ferred non-ensineering major, tultion refund by

employer, etc.)

Lack of cholice of college in the immediate vicinity
of domicile.

Work in englneerlng related fleld led to engineering
studles.

Others: (Plemne 1list as many as you fesl necessary)

L]
L]

[

1 U

0oog

ASPECTS OF YOQUR JOB, CAREER OR THE ENGINEERTNG PROFESSION:
(Plesse check as msnv as you feel are true)

13.

14,

15o

16.
17.

19.

200

21.

22.

23,

2h,

My employment in engineering lets me use my skills,
abilitiea or 1deas to perform challengins or in-
novatlve work.

My employment in englneering ytelds the expected
financial security.

My positlion offers preparation or opportunity for
gdvancement.

10O U

My work gives me varled experience. [:]

Being an engineer enhances my soclial stetus and
prestige.

]

aspects of your career: \

]

Work pressures and limitationa Ao not let me per-
form my work to my satisfsction.

L

Effort spent in acquiring my englneering degrec
does not fully Justify the obtained returns.

Employment opportunitles in engineering are not
88 wide as I was led to believe.

(1 U]

Engineers are often referred to ss a vital nna-
tional resource, yet they are subjected to the
same lawe of supply and demand as ordinary lsbor,

]

Engineering, as a profession, has not been gble
to establish 1lts status and preatige to the same
degree mas other professlons.

[

Please 1list sny other nezative sspects of your career:
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Gunare Bachs
22 Maple Street
New Brunswick, N.J. 08901 February 22, 1983

Dear Fellow Alumnus:

Many studies have been conducted that deal with the prob-
lems of engineering manpower supply and demand. Generally, they
are handled from the polint-of-view of industry and engineering
colleges. They disregard the problems and interests of both,
you and me, who are the real suppliers and consumers of schools
and industry. Thus we are relegated to the role of a "silent
majority."

I am your fellow slumnus, Class of '78, and also a graduate
student at NJIT, Department of Industrial & Management Engineer-
ing. In pertial fulfillment of my program regquirements, I have
decided to write a master's thesis, inquiring into engineering
career cholce and career satlisfaction.

For this purpose I have developed a gquestionnaire, which I
am enclosing here, I would greatly appreclate it, if you could
spare the time and answer the questions to the best of your satis-
faction, thus also allowing your volice to be heard. Your desire
to remain anonymous will be fully respected. Therefore, please,
do not put your name on the questlionnaire or on the return enve-
lope.

Please return the questionnaire iIn the enclosed, stamped
end pre-addressed envelope &as soon as it 3s possible for you.

Thanking you in advance,

Sincerely yours
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LANSHARS TC WRITm-1w QUBESTICW 12
LOTIVATION

Tnjovment of the mechsnical enrine:cring field.

Continue? collegs becsuse of finencing bv Veterans Admin-
istration ¢nd prcnotional opvortunities at work.

Intersst in enzine=sring and expected Income led me to s 2
year tech. school. As ¢ technicien to Iincresse income and
the tuition refund led me to NCZ for &n enz. dezree.
Watching the space prozrsm on TV wnile growing up.
Decision to enter engineering wes my own.

Mechanically inclined.

T wanted to be an engineer.

Go to college.

Desire to enter a "diflsrent" field with 2 vest potential
for upwerd mobility.

I picked engineeriney because of the sciences. If something
went sour with engineering, I could slweys drop down to
crogreming or sonmething.

I wes lookinT towsris an ensineering “ield whicli would
give me Tlexibility of working both in the office and in
the Tleld. The enzineerinz fleld I chose waes civil
entine.ring.

Became interected in civil engineering from engianeering
expericnce in Navy Seavees.

Visited meany construction sites with my fether when I wes
ycuag. Wes encouraged by my counselor to go into architecture.

A profession that you use vour hends end your mind.
Chance.

Thouziit the transfer from school to work would bs the
easliest.

€3
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Re #8 - As you wev recall, the 4densnd for engyinecrs when we
started the vrogrem wes 8t an all time low (1974 end sglmost
preventcd me Irou nursuing the field, tut the courses cult-
ed my interests to keer me goling anvwev.

#11 wee the strongest ianfluence.
ied interest in construction.

I dropred out of >.S. physics, then out of Z.S. computers.
Then T beccme & stock broker and left that efter 2 vears.,
Zubsequently I ceme to the U.S., and worked es ¢ laborer.

The lstter motivated me tc become an ensineer (cheaical)

es I al’t an eptitude in thet direction, the field wes well
paid &en?d there wes e Aemsn’ “or enzinsers - so I went for 1t.

Interested in auto mechenics since very young. Alwave seem
to went to fizure out how things worx.

T knew Iwented to e egn ercine=r since I wae sesven vears
0ld, I am en ¥& beceusge it is a harder conczpt to greasp
and further segregetes me from the msjoritv of people in
the world.

Wetching (on TV) the first Mercurv swececraft 1ifting off
into swvece.

It wes obvious thet a college educetion wes necegserv to
rieke it in the fvture hi-tecl, soclety. Zn<sineerins secaned
the only college route thel was not & waste of time.

Inexpensive srchitecture school was not located nearby &t
time 0° greduation from high schocl.

Setiefaction of performing crestive work - prime factor.

Received eresctor set at a very young age.

Love of construction.

feeling of pride I felt from people I knew in construction
and in my own works,

Outside interests, hobbies, etc.
Personal desire to become a mechenicsl engineer.

Influenced by a personsl scqueintance who had an engineer-
inz dezree,

XCE had & good reputation - tuition was reletively inex-
pensive - I lived neer the cempus. (411l of these were strong
influences) T lived near Putgers and Montclair St. but wes
not reelly interested In either.
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Tinencial lectors £al coriuting distance.

Llwayes ied en interest in how electricel, clectronic things
worked.

2cholsrshio, relative low cost for =ducstion, reputation of
scnool.

nd wnv devices work.

o

Mechenicel eptitude, curiosity how

eriety in jot ofTfers in one field.

delpful guidance at NJIT durins orientation.

FJreducted “roa technicel school tlien went to work - dis-
cs

covered & BS de-ree would greetly cnhen ny chencees for
job end fincncicl advencement.

e
LAl

;_:.

+-

n 3z xeo to get into menegement with sn ensginecr-
€

1 o)

,3,

sir
$Lr

O(«

B.8. Freduates of Cther Schools who Hecelived their

M7 interest in .ow egnd w.y thinzs worked or 114 not worix.

First interest w:s 3iu construction (B.S.)
fers in eivil eng. (Constr., ¥-mt.)

Lcievement, of a2 professionel skill.

Specielizction %1 lest yeer HOS. (Methemetics) zeve choice
of only 2 colleges and enzinesrini collexe wee prefereble.

2.3. from University of Havena. I wented to be Li.=Z.

hemetice too abstrect in collece led to entineerinz

eted nieh school durinz depression - no jobs were
Tv

edu
veilevle - City College of ".Y. wos free tulitilon.

I ot 2.5. of Lrchitecture in Kores, 1959 (too old.}

T ceame to Amsrice in 1973 end obtained M.3. in Civil at
NJIT. S0 I am in e different situation witn you or other
young men. dood luck!

Love of meth.
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Wanted college curriculun which wes stluulsting &s oprosed
to ranr~ive.

elly Arifted “nto vrofescion.

M

Non-srec*Tic - r
Tdurel telent for Liuie field.

Ttew 4 comes the closest - altoueg™ T enjoyed wmoderate
success whnen studying t.e sciences, I glso en'oyed tryinc

to unierstend them, even when the e ort wes less successful
end even frustretiny. I think the kev was - egnd is - I liked
whet I wes doineg.
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NJIT Sawple

I enjoy the work I do.

Constantly changing techinologzy vieldiny new learning
evpericaces ¢ad cisllenges.

re ‘s a chencé for zrowth in one's cereer end personel
isTectlion.

Greet lookin~ secretaries.

Inzgineerint studies oot me into tec ' n*cal sales then
into menssement.

Prepered me for a heslth science cereer.

Zoundless ercas of responsibility.

I am in hizh demend Ty other encvlovers.

Onvortunities Tfor travel sre slmost clweys svailable.

At the present, I very much enjoyv tre work I ¢+ involved
with. I #a my own boss.

—duceticn wes oroed eunouch to sllow xe to quickly expend
my skills in comouter prosreming and shape my Juture.

PerTorming ensineering tasks for <cood of the opublic.
I enjov ay work and the people I'w workinc with.

Satisfection of a workine instrument.
Pzas knowledge to others.

Engineering przpsres greduste for & multitude of eumplovment
oprortunities.

Helps me in decision meking not only £t work but in every
day situetions.

Ldepting my ettitude, petience and sneslyticeal approech to
work problems hes chenged cnd helped me in everydey problems.
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ingineering skills sllowed me to move into menagement
position within menufecturing operation.

Eneineering knowledge is apnliceble to evervdev events,
whnether mechanical *n neture or finencial evsluation, etc.

Flemor.

sonel satislasction is wost importent end it hss been

Ter
ctteined.

At about the ¢ac of 30 I found a grcst desire to be a
nweet transfer engineer.

It zives you & better eprreciction for things outside of
WOrxX necause anvwhere you 3¢ O™ #nvihi*ng you do can be
releted fo engineering in one forn or snother. In other
words, I feel tesing en envineer wekee 1ife in genersl
more interestinr.

(This comment is referred to Juestion # 15 - advancement)
You heve to reguest whet yvou went (position) and if it :s
not given, then vou look for & new Job.

=y en ineerin~ vackercund cen e used in different fields,
otner then enineerinzg.

1y jou sives me exmerience end lets we meke contacts theal
may help me sierit mv own business some day.

Worzine n civil service position ~jves the feeling of
sgtisfection knowin~s thet vou ere ciding other citizens.

Heve not secured an englineering vnrofescion at this tine.

I love it: dirt, concrete end steel. T Aes*wa and ovuild
end enjoy se=2ing work completed.

~uployer pro -ides To» continuous educetion. Selcrv is
good but iInfletion #nt cost of living snd texes tag teken
its Tite.

4 16 thru chenes of job.

Internsticnel relationships, lots of ovrortunitv for
intzrection vith meny Aiflerent people.

Prezent Jjob is plent meneger for & peper converting
feeility.

{4

€]

I feel theat &
build upon.

. in envineering is a cood bese to

Deelinz with tsechulcally oriented peovle.
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Other Zchools Zgmple

Enzineerin; discipline develops my rersonclity better
en:olin~ me to tackle othsr problems methodically end
worx towerd & golution.

I do pert tiwe consultin< work in forensic enzinesring.
Tnis 18 very satisfyinz.

Usint besic knowledze of engineering one ce: develop
other sk®lls - menegement, labor end versonnel relations.

Responsibil 'ty for tendling projects which involve larse
cenlitel sums. Pesponsibilities in zu ' Ains and ﬂlFeCulhu

70

reople. Oprortunity to be self emrloyed, thoush Aifcicult.

T ovtein & ~reet “ecl of setisfection from iy work.

v employer &llowed e to o full tiame with Tull pey
rlus expanses in school znd travelin~ “o obtsin D.Sc.

Sound vesis Zor brenciain- out into relsted seles Tields.,
Jone

Total Jou setisfaction which hes ocurred only very recent
after 17 ycers in eu-ineerinc,

Zeint eole to thluk raticnally end loxicclly soout other
non-entineerine mstters.

Enzinecring led ae to ensinesrinr mene<ement (projects)
a)

which I enjoy.
Tecches g bro=3 wey of thinkinz,
“teble employment.

Joo sat ction in “esgirn end secein> nrrdwsre bein~
o,
PR

ieteac
menurccture

Q-

~ ﬂ

Cern enter ot™mer filelds with = 7inevrin. edueccstion,

ly
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ENEWERS TO WRITA-IT LULOTION 24
LEFATIVa - SPACTS

NoIT Seaicle

I feel we gre cometimee not vaid for the artount of
responsi»v’lity we hold.

Very 1li-ited use of college leerned skills.

Compeny loysltv to its employees 1s gquestioneole
Finencisal corrmensstion ‘ncvresges se=r to be mic™ lower
then other. less techinicel nrofessions.

Fey is vrot in order wit':s lecrned skills.

Enzineering is very cyclic=l.

Imrigretion of foreizn eneinesrs of low:sr quality

is disconcerting.

Envineers since not unionized are subject to levofls,
pey cuts and ere Ia .nore vulnerable vosition.

Conflict with ieople in nigher vosition end their petty
views prevent myv schieving my goals in engineering.

getive aspects? Vot ing that would make me chanrve

£i
Felitics in the world stop us fror solvinzg world p:roblem
an? cause 11.ited golution et work. Too much resvonsibility

for the monev.

Workin> for e asn who 1s out of dete with todey's
technology.

I am presently unemployed (9 months) RSCh% (1977)
Seems like there are no orvortunities right now.

We ere sonetimes viewed as necescary evil especiaslly in
the constructio» Fleld in which I em now working. We
don't meske money for the company, superintendents do.
None.

Most of the brightest engineers are not native born
Lmericans (et lecst in my field).

At the precent I heve no negative espects, only
positive ones.
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One can never hove to eamploy all of the knowledge learned
in school to & job. The only true drewback I have 1s thst
the collece does not offer the courses on the msterial T
am worxing on, i.e. it is behind the times to & liuited
Gegree,

wv perception of consulting is not the szme es I perceived
in college. I wes led to believe thet consultiing was a

desien review process, wnerses It requires review of
stani rde snd rerort writinsg.

Distractions thet bresk thinking process.
Low compensetion. Non-tec'inicel mansgement.

Engineers esre besically controlled bv accountants and not
fully viewed es professionsls. Attempts to counputerize
encineering (CAD, CAM) is continuslly misunderstood by
non-profescicnel encineering types, delegating our profes-
sion to supvort status. Basic difference between Japanese
eand our economy is this connotstion of the necessity for
more accountsnts and lawyers and less engineers, thus the
leg in our technology snd ability to compete with foreign
products. This country's heyday comrenced with the engi-
neerinz breakthroughs in the 30's, 40's, 50's ¢nd 60's,
due to the engineering proficiency of such corvorations
as Chrysler, G.®E., IBM, etc. Meny of these companies are
now run by egccountants who can turn a profit for the short
run, but leave 2 bakrupt Co. (cese in point, Chrysler).

Not much negetive, 1 2ccept the profession for what it is
and would do it a2ll over again.

None.

Government regulations.

I'm not looking for stetus - just work that I enjoy.
Rapidly move out of engineering to management.

Graduate engineers start out meking good money but the
raises one recelves are not comparable. Often & graduste
engineer makes as much if not more than one who's been
workinz for 2 or 3 years. This encourages proplr to job
hop rather then stay with one compeny, lesrn their system

and become & <¢ood engineer in that particular position.

Workina for a smell companv liwits your salsry potential.
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As 2 rrofession we fre still thought of as hired help even
thouzh society couldn't enjoy life without us. We should
make a 100K & year or up like doctors who dc nothing uore
than look at a retient through our equipment for diasgnostic
check.

The me jority of enginecrs will not stay with one employer
for their entire cereer. This due to the Tollowinzg reesons:
increesing one's tec'.nical expertise, prosotion, pevy,
benefits. There 1s an unofficicl fact thet enemiresrs leave
the technicel enl of the field before the eve of 40 and
become menesers. Thie 3s Lased on comrmenies telievine that
engineers become technically stale., I know of severel
en~ineers who gre chenmin@ their careers beceuse of thuis
reason. The eniineerin: nrovession (electr cal enqineering)
ie ¢ short lived one. This is one of the ressons whv there
is & shortese of encineers.

are vressures plus when a woman in o "major" men's

Women cre more criticized in tlie enzineering field. There
f

It is very difficult to find e job thet does not require

& high dcgree of specislization.

It s e#lways necessary to be precticsl in enzginecring.

Zngineerin: education 3oes not emphasize practicslity

very much.

In order to gein nhisLh seleries in engineering one uust be
willing to relocate or work thelr own engineerins rractice.
amvployment oprortunities lersely Aepend on geozravhical
location (roqtly urbanized regions). It sce s thgt you
must move from co. to co. to gsin & varied experience,

£s in Lueslion 23, the en:ineerin,” vrofescion does not
receive the resvect or econonic rewerd that nrofesgeons
of equel status receive (i.e. law, med‘cine).

(FRefers to QJu.23) £ key factor.

Without licensure €8 ¢ c¢*vil ensineer you ere in limb
destined to allow some other enzineer profit from voir
talents and educetion.

The scme veried experience in Ju. 16 alsc lccis to
extremely unreleted (enzinecring) sssignments.

Yote: Currently unezployed due to

heTalal

nlent closinz. The
current market demand for 23ChE's ije

extremely poor.

Corroreste politics azpvear to play e umore s*qnlflcant role
then economic technicsl fectors. More often tran can he
Justifiead.
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Preseatly I e¢m working ec & setety envineer “or &n insurance
coapeny and treat tyme ol vosition laeckis prestige and
resvect (comn:ired to ot.er enxzinesring fieclde.)

Tor my 7 yeeare in this field the wort has been verv cyclical.
I8 of two asontas ago my office of 45N neouvle wes reduced
througn lavoffs to 9F.

Ti.e en~ineerin: curriculum does not prepare ons for humen
relctionsnips. 3hould stress wore conrunicetions ek’lls.

Salcries for ensipe.rs &rs ususlly aot wore tiren thet of
ordinary lebvor.

tnzineers ere trersted cs tec:niclicns ratuer tzn nrofessionels
end underpsid.

gy
,.1.

Compenssa
when wel

+
~
-

=3

[¢]

ion for tlme requ’rz1 Joeg not sezn justi
nced inst reguirements of Temilv 137

\.J A

The generel public does not know or understeud wiet enci-
neers do, wnyv they are iamportant or how their lives have
becsn effected bv ensginecring.

zneineers are besically treated as nishly peid blue coller
workers - oprortunities for veried experience eand
advencement not as accessible as I thought they'd ve,
Unemployed.

Fest changes can make you obsolete quickly.

Repetition of soume work sctivities.

Other Schools Sanvple

If you don't like it,it stinks, but thet's true of anvthing.

Ingineers have to become managers to move up in & comnany,
they are not ss skillful as thelr business counterparts.

Monetary rewsrds and growth are liniting to an extent which
in pert is & function of knowledge, growth and achievement,
reguired by the profession and contract rate structuring.

Engineers are usually neglected by comnsultents. Also it is
very difficult to work for C'vil Service wiiere the best

opportunities are. I ol P.E. and M.5. and I feel frustret-
ion about engineering profession. My first degree wes 1953,
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Tt is very difficult to move up fror level of senior
eniinesr, uunless you arc lnvolved ir politics.

Inglineeria- a1 wemy oprortunitics when I gredusted i=m
1974, nowever, sl
Too mue’: compztition fro. foreligners thet Xeer seslsries
down snd teke rasyect ewey fron vrofesgsiorn.

Tvrically poor work'nz conditions (office c¢nd lro. facil-
o . - Y
Jtleb./

Ensineers doc not hgve collective stirensth es in other
professions, suc: e8 doctors, lswyers, &athletes, ete.
Inzineers, supvosedlv br®sht peorle ere nrot smuert enouih
to orrern’ze inilepenient unlons, sssoclietlions, ete.

Jeed to cohinte employers too often.
Conpeny politice suvcrsedes technical adievenent.

Yo Job security, verv little finenciel securitvy, nc security
cf livino wiere vou want to 1°ve, very little chance Tor
sdvarcement for engineers.

Too manv &nzianeers - should be ¢ liwmit or number oY enzi-
neers 1 school.

Too much emphesis on specis

1
dey enzineering is oft
T

Dev to en torinz, you nust drsw
sesticelfectlion fro earlv nert of esch csciganent.

HZerd to nave reguler conversstion with non-tecunicel people.
The Cremlicel En:zineerins Society 1s aot &s independent

Trow industry end colleges as 1t should be, nor nesrlv as
stron: as 1t should be.

Corporate politics.

L
()

eny hourse spent, familv 1ile suffers.

Lack of cecurity, foreign students 4°*splccinz en~ineers,
leyoffs of over 40, wese busting by <overnment, fake
covernment fizures on engineer shortasges.

Zngineers sometimes work for non-ernsineer supervisors,
men&agers.
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DEPARLTE 0TS INCLUD A174d GUISTICUN,TIRE

Juners,

“orry to tcke co lon< in responding but I've been
extremely tusy. I think your toplc is an extreuwely vpertinent
and timely one. The currepnt mirket Tor c¢nzireers, verticular-
ly Cu.E's. is verv depresced right now due to the current
reces~ton and dropping oil prices (postvoning or cencelling
meny synthetic fuel projects). However, if the enercgy
siturtion vieatens up e¢gelin, compeaenies will be falling
over esch other to hire new encineers and fron my experience,
trey'll hire too menv, too fast and eventuelly the botton
will Arop out of “he merket egain.

I believe thet colleges end nrivete industry are
totelly incapable of wlsnninz more than a year or two into
the future and these boom-or-bust cycles will continue to
repest themselves. Correspondinzly, ensineers will contiaue
to ride & roller-coaster of eithsr aizh gsleries, security
end pre"tiqe in good times, snd stagnotlon, levoffes end low
morele in voor tlmeu. This type of atmosphere does not
enhence the prestige of eng 1neer1ng as & profession makes
it verv 4ifflcult to recommend it as a cereer et this time.

M™nelly, I believe that mucnh of the vproblems end
frustretions of engineers could be helped by the encouraze-
ment of further educstion by employers - perticularly in
non-engineering snd business flelds. In my own experience,
I would like to obtain my #.B.A. but the schools in the
area &are not very good. My company 1is stertins to offer &
program toward obtaining en M.S. in Ch.E. but that is zll.
Perhaps the program will expand to other disciplines Tutb it
wil: be slow in coning.

Good luck in your endeavor.

Degr Mr. Bachs:

I congratulate you. Pesrsoas liie you are necessary to
chenge the scope of englneering, especially my field in
this country. I hope this guestionneire will give good
luck to you and help our profession going to better ways.

I hore in the future our children will be proud to be
ensineers eni will live on the seme level as MD's, lawyers,
dentiste, etc.

Thenks
N. Remirez
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