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Summary s

Professional ethics is showm to be a proper
subject for engineering education, indeed even an
obligatory one, Using an operatlional definition of
professional ethics, the concept, the need, and a
means of implementing an educational program are
developed and shown to be practical through an ex-
perimental course. Some strong conclusions concern-
ing professional ethics within engineering education
are recorded,

"Every art or applied secience and every system-

atic investigation, and similavly every action

and choice, seem to aim at some good,”
Aristotlle [1, p.j]

I, Intreduction

Professional ethics is an essential ingredient
of a free enterprise environment in which profes=
sionals interact, and the related professional
ethical ideas, statements, and behavior are btased
upon impertant concepts that characterize them [ 2],
But even more important to the professional is the
knowledge of the moral obligations and expected
ethical conduct which binds a professional individ-
ually and collectively through professional insti-
tutions with the community and public at large, Few
would deny that such knowledge is of great impor-
tance in the every day practice of the profession,
for it more often than not is expected to guide all
professional decisions with social content., Neither
would there be many to contend that this type of
knowledge, which involves the realization of ethi-
cal issues and the way they are to be met, is auto-
matic and comes as a natural course of adulthood,
Professional ethiecs then must be learned, But how?
Can professional ethies bte taught in a university
setting? Is professional ethics a subject matter
that should te included in the normal curriculum of
undergraduate education? One of the outcomes of the
student and social pressures upon university educa-
tion in the 1970's is that the answers to these
latter questions appear to bte in the affirmative,
He believe even more, that engineering educators
have an obligation to so teach especially in the
light of recent ethical problems faced by the pro-
fession,

Here we Wyriefly discuss the rationale of these
beliefs, outline an approach, and present the results
of our experience to date, both at the University of
Haryland and at a panel discussion undertaken at the
Hinth Asilomar Conference,
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II, Professional Ethics: The Concept
and Need

The concept of professional ethics stems from
ancient times with an active evolution in modern
days. As appropriate and fitting to our times we
take as a starting point of ocur presentation the
following definitions

Professional ethics is that body of moral phil-

osopy and its practice reflected in professicnal

canons and codes of ethics,

The ideas reflected in the codes show that
they are motivated by a desire to preserve the
integrity of the professions, and practicing indi-
viduals within them, by putting on record what is
considered proper, as well as improper, behavior,
Since these professions deal with specialized know-
ledge applied to the public and its welfare, there
has been a clear need to assure the public it will
be scrupulously treated, Professional ethics have
evolved over the years to fill this need which is
an important and vital one to all of us,

« Professional codes have a rich history which
could be traced to "The laws of Eshnunna" 3, pp.
133-138], of Hesopotamia about 2000EC, this pre-
dating "The Code of Hammurabi® |3, pp, 138-167] by
about 300 _years, though "The Oath of Hippocrates"
L4, p. B1], of Greece about 500BC, acts more as a
model for modern codes, lodern codes abound in vare
ious fields; among those outside of engineering,
and of interest to us here, are those of the Ameri-
can fedical Association [ 5], the American Bar asso-
ciation 6], and the Hational Education Association
[7]. within engineering nost societies have their
own codes of ethicg with an_interesting chronology
beginning in 1912 |8, p, 59]; the two of most inter-
est for our purposes are those of the Hational Soci-
ety of Professional iingineers (NSEZ) {9] (10],
Tirst discussed in 1935 and adopted in 1946, and the
IEEE (11], adopted in late 1974, though that of the
Engineers Council for Professional Development
(£CPD) 12] is of importance, The more recent for-
mulation of codes for subgroups should also be
noted, as that of the ILLZ Group on Engineering in
Hedicine and Biology | 13],

Two events, one on each coast of the USA, have
recently hrought very much in the open that some-
thing is wrong, that in spite of engineering codes
of ethics the public is not always properly treated.
Ye refer to the situation btehind the resignation of
the Vice-Fresident of the USA in ilaryland | 14) and
the case of three enginecers versus BART in Califor-
nia {15], For their part in the former “kickback"
situation, charges have been hrought against twelve
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Haryland engineers [12¢], while in the latter case a
brief has been filed on hehalf of the IERE [17],
What is 1t that has cone wronz? e suggest that
a primary root of the problems lies in the lack of
proper education in the field of professional ethics.

I1I, Professional Ethics: Its Teaching
Since codes of ethics represent a body of lmow-

ledge and bodies of knowledge can be taught, it
stands to reason that professional ethics, which the
codes reflect, is a proper subject for education,
Indeed in some societies codes of ethics are looked
upon as instruments toward moral perfectibility of
the members of the society (18], If one telieves in
the moral adaptability of man, as we do, then pro-
fessional ethics is a necessary part of education,
But even if cne does not so believe, the importance
of the codes to the practitioner necgssitates that
a knowledge of the codes be acquired btefore prac-
tice is undertaken, As a practical matter, some
states require examinations in ethies before legal
practice in engineering can take place L19]. Conse-
quently, onur educational institutions are simply
short-changing their graduating engineers if they
are not teaching professional ethics,

The real question is then: how should profes-
sional ethics be taught?

Some would say that students should simply
read what they feel important in an extra-curricu-
lar manner. We believe though that this is not the
prover way for educators to proceed, even though it
scems to have been the method used until recently
at our own institution {which does not seem to be
an exception), In this regard we btelieve colleges
of engineering, primarily through their chief ad-
ninistrators as prime movers, have not been doing
their job,

Simply beczuse professional ethies is 50 Masie
to engineering, we sutmit that it ought to be an in-
tesrated portion of the curriculum beginning with
the freshman year, Just as mathematics is used to
develop design theories, so should ethics be used teo
develop the professional outlook, In beginning cour-
ses we wovuld sugrest that problems be intreduced and
developed with ethical content as part and parcel of
the technical courses already on the books,

o would culminate a student’s studies by re-
quiring a single-unit course which approaches pro-
fessional ethics with an applied and design philos=
ophy, A realization of the importance of the field
would be placed before the students by having heavy
participation by ocutside professional practitioners
those svery day job assignments places them in the
realm of professional ethies, In order to emphasize
the dynamic nature of the field we would have the
students ereate and study ethical cases, go through
the formulation and application of codes, and com-
paratively study ethical relationships among differ-
ent professional societies, ete,, It seems to us
vital that such a course be organized and run by
enrineers within the profession, by the same rules
of lomic that those of us in electrical engineering
have found it important that electromagnetic theory
be taneht in-house,

IV, Professional Lthies: Our Course Experinent

The practicality of such a culminating course
has been demonstrated For us by an experiment we ran
during the Fall 1975 semester at the University of

Haryland by giving the one semester hour course
CHEE 418H, "Bthics for Engineering and Scientific
Practice,” Here we discuss some of the aspects of
this course,

First we point out that we feel a course of
this type must contain the following essential in-
gredients {even if only for one credit):

1, A conceptual tasis for and the intellectual
content of professional ethics (including
historical tmekground),

2, The role of professional codes of ethics in
a profession (including their formulation and
practical application),

3, A comparative study of professional codes
(including those outside of engineering).

4, A study of proefessional ethics cases as re-
viewed by professional practice organizations
(including board of wveview rulings).

5, Readings in the professional ethies litera-
ture,

6, Homework in applied professional ethics
(including analytic and synthetic problems),

The program actually undertaken to carry this
out can be discerned by referring to Table I, where
the topical time schedule of the course is given
along with the speakers who led the discussions,
With reference to the six ingredient items listed
above one can see that item #1 was primarily cover-
ed at weeks 9 and 10 by one of us; besides [ 8] as a
reference for engineering ethics material, a good
reference used for the historical basis was L20],
Ttem #2 was primarily covered at weeks 2, 3, 6 and
12, while weeks 5, 7 and 8 tasically covered item
#33 of particular note to the_class here were the
strength of the legal code | 6] and the development
of the NSPT code through case studies [21]. The im-
portance of item #4 to the practicing engineer, an
emphasis we judge of utmost significance to the
success of the course, was trought out as early as
feasible at weeks 4 and 6, Indeed at the fourth
week recent and upcoming cases before the NSFE
Board of Ethical Heview were argued with the class
and led to the students design of their own cases
for presentation to such review at perlods 13 and
14, These latter cases, given in Appendix 2, allow-
ed for sctive participation by the students in pro-
fessional ethical processes, thus incorporating
items #5 and #6, Prior to these case designs, the
students worked the exercises of Appendix 1 which
were discussed at weeks 7 and 11, In all of these
situations the readings referred to in item #5
above were chosen by the students, from material
handed out or placed on library reserve, as fit
their needs for the ethical situations involved,

Particularly we planned the involvement as
lecturers or guests local professionals whose re-
sponsibilities routinely involve them with the
practice of professional ethics. It is hard for us
to overstate the importance this type of contact
proved for our students, tut a check of Table 1
will show that seven of the fifteen class periods
were devoted to such, In this regard it also seems
important to have an official of the local Soclety
of Frofesssional Lngineers, For us this was accom-
plished through the presence of Hr, H, Lehneis, the
President of the Haryland Society of Engineers dur-
ing the Vice-Presidential resignation, who among
other items of interest discussed the recent Hary-
land law concerning professional ethies L22]. of
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particular note is the extreme eagerness with which
almost all of our guests entered into the activity,

It could be argued that one semester hour is
too little to devote to such an important activity,
However, in this case no more time was available
since reluctance from a small number of Electrical
Engineering faculty made it necessary for the in-
structors to donate their time over and atove nor-
mal duties for the course which was only allowed as
a free elective for the students, Two students,
though, did take the option of preparing an cutside
paper for an extra hour of credit, Although the
students did find they were limited as to the aca-
demic use they could make of the course credit,
they almost to a man emphasized its value to them
even registering with us their feelings on the need
for requiring such a course within the currixulum,

As in all educational undertakings, there are
differences in philosophy as to how to proceed,
Thus, between us we have not agresment as to the
preferred order of presentation of the six ingre~
dients listed above, For example, one of us (HD)
prefers an ordering following the numbering of the
items, this giving a logiecally structured sequence,
The other of us (RW) prefers an order closer to
that actually given, of Table I, since this presents
a motivation and a need for theory and history
prior to their actual presentation, In any event we
telieve either are possible and could succeed; any
actual offering must of course accommodate the
availability of puests.

¥, Professional Ethiecst A Panel Discussion

In order to make contribtutions to a field and
enrich the educational objectives one does not just
teach a course ut gets involved in other related
activities, For this interactions with others who
have thought, and those who may wish to think, about
the prohlems of the field are incalculably valuable,
Consequently, in parallel with the course we organ-
ized a panel discussion [23], in order to obtain a
fenling for a hroader outlook, at a national meet-
ing, the Ninth Asilomar Conference on Circuits, Sys-
tems, and Computers, Table II gives the schedule and
outlines the content for this panel, From the Table
it can be seen, as purposely planned, that this ine-
volved, besides one of us, an engineering (ex) dean,

a lawyer involved in the formation of tusiness codes,

and a practicing professional engineer associated

with ene of the publicized professional ethics cases,

If anything the discussion indicated that when
rationally faced there is seen to be a more serious
need than even we had previously realized for educa-
tion in professional ethies, Faculties have not pre-
viously seen clearly focused needs nor had clearly
defined paths teo follow, Practitioners have pressing
needs of protection when placed in unethieal situa-
tions, especially since supervisory englneers are
normally led to place their loyaliies in management
rather than the profession when conflict arises,
There is thus a need to educate management of the
professional ethics responsibilities of engineers,
Too, the differences between incompetent mistakes
and unethical practices, as well as means of pro-
tection for engineers placed bty others in unethical
situatiens, need further study,
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VI, Conclusions

Based upon our investigations and experience
reported here we have arrived at a number of con-
clusions which we classify inte three main groups,
A, Concerning the Subject

1, Professional ethies has received unduly
minimal emphasis within the undergradjuate engineer-
ing curriculum,

2. The subject matter is of great importance to
the practicing enginger, ranking high on their
lists of priorities Lz#j.

3. Professional ethies contains considerable
intellectuzal content and there is sufficient spe-
cialized knouwledge to teach.

&, The subject matter can be organized and pre-
sented in s stimulating manner, It is a challenge
to the intellect of both students and instructors
and can be dealt with in depth, It offers numerous
opportunities for analytic and synthetic homework
exercises,

5. Professional ethics can be interwoven with
the technical knowledge of the engineering student
and enriches the professional ocutlook and capabil-
ities after graduation,

6, Professional ethics is amenable to being
taught by engineering faculty whe should have an
ohligation to do so, Hany scholarly activities can
be developed which encompass professicnal ethies,
B, Concerning the Studenis

1. Cur students aprreciated their lack of know-
ledge in what they came to consider as an important
area,

2. The students were attentive and had a sympa-
thetic response, Bven if the course were not elec-
tive they felt their response would be about the
same,

3, Prior to taking the course most students
were vaguely awave that they have professional
ethical obligations upon graduation, They were un-
aware of how to find out what these obligations are,
how they are encountered, and from where they could
receive guidance as to how to face professional
ethical problems,

4, Some students found the course of considera-
ble assistance in preparation for professicnal reg-
istration,

5, On finishing the course our students were
emphatic on their feelings that the course should
be required of all engineers; they even felt all
students in the Divislon of Mathematies, Physical
Sciences and Engineering should have such a course,
C, Concerning the Faculty

1, One of the greatest needs that we see in US
universities today is that of education of the fac=
ulty (and administration) in the area of profes-
sional ethiegs, Without faculty knowledge and inter-
est in the area, a pressing need of the engineering
profession will go unattended,

2, A threshold of faculty interest is needed,
and this threshold can properly consciously be met
by strong administrative stimulation, We find this
stimulation lacking and in our case even negative,

3. In order to have quality education in the
field some engineering faculty should be recruited
with particular reference to their expertise in
professional ethices,

4, There are available various assistances to
faculty wishing to do research in the area | 25],
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and the opportunities for creative activities ceem
only limited hy the innovative capabilities of the
individual,

I"inally we might conclude that, as with other
things, variety night be the spice of professional
ethies education; certainly the [ield offers vari-
ety, With Aristotle, we btelieve that educatien in
this field "is a matter ol real importance, It
would be nearer to the truth to say that it makes a
very rpreat difference indeed, in fact all the dif-
ference in the world," [26, p, 56]
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Appendix 1, Sxercises
SUER 418H "Cthics for Bngineering and Seientific

Practice” Lxercises in applied Bthics for Profes-
sional and ScientifTe Fractice VD/RW 10714/75
ilotivation: Thesc exercises afford the student an
opportunity to review the ethical concepts discus-
sed in class and illustrated by representatives of
working professional organigations and to apply
then in possible new situations which he can fore-
see,
References:
a} Reading material and Code handouts
h) Lilrary reserve book references
c; Consultation with the instructors
d) Consultation with the experienced profession-
als participating in this course whose normal
dutles involve the handling of professional
ethical assignments,
bBxercises:
1, Formulate the essential concepts that consti-

" tute the realm of professional ethics, Lifferentiate

these with regard to “scientific ethics" where
d¢ifferences may occur,

2, What is the role of the code of ethics in a
profession as an embodiment of these essential
concepts? Cive

A) an identification of these concepts with ref-

erence to the codes distrituted in class (eg,
particular articles)

B) an identification of which of these concepts

are missing from the various codes,

3. Three professional engineering ethies cases
were presented by one of the speakers, invelving
ethical issues considered within the borderlines of
code articles, Identify in each case the essential
ethical concepts (as determined above) involved,

L, Conflict between ethical articles and the
individual's professional benefit is a major source
of questionable professional conduct. From the cases
hrought before the class by the speakers identify
such a situation,

5, Place a professional in situations in which
such a conflict of the types of Dxercise 4 might
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develop, roughly two per student each of the follow-
ing:

A) The professional makes a design and also makes
a recommendation to his supervisor for the
purchase of hardware for the design,

B) The professional acts as the acceptor of hami-
ware and at the same time is responsible for
the performance of the people specifying the
hardware,

C) The professicnal acts as the supervisor of
hardware purchasers and of personnel recruit-
ers,

D) The professional acts in an advisory capacity
to recruit and screen applicants to fill an
important supervisery position within his
firm, and at the same time he promotes his own
qualifications,

Elaborate how he would create or avoid unethical
situations in each of these cases,

Appendix 2, Student Desjened Case Studies Prepared
by the ENEE L418H Class on Dacember 2,
1975.

Ethics Case I

Situation:

Engineer Floyd is assigned to a task force te
develop a job deseription and qualifications for a
supervisory engineering position, and to select those
who qualify, The task force interviews several can-
didates, eliminating some and advising them that
they are no longer under consideration, It becomes
apparent to some task force members that thers was
not the quality applicants for the job expected,
These members approach Floyd to resign from the task
force so that he himself may be considered for the

Table I

position in question, "in the interest of the com-
pany,”
Questions:

1, Iz it ethical for Floyd to resign and pre~
sent himself as a late candidate?

2, Is it ethical for the task force (of engi-
neers) to consider Floyd?

Referencest HSPFE Code of Ethics, Sections lg, 7a,
8a, 1la,

Ethics Cage II

Situation:

Home Company purchases vacuum tube motor con-
trollers from Vend Company. Hr, Haker, a sales engi-
neer for Vend Company, has recently bteen transferred
from the design division where he was the designer
of these conirollers, At a sales meeting Mr, Maker
reveals to Mr. Buyer, a design engineer and person-
nel recruiter for Home Company, that he is unhappy
in sales and that the motor controllers can be man-
ufactured more cheaply and efficiently using solid
state components instead of vacuum tubes, Hr. Buyer
thinks about what he has heard and considers hiring
My, Maker, After some thought Mr, Buyer decides to
do nothing because solid state advantages are common
knowledge and because he knows of a personal conflioct
between a member of the Board of Directors of Home
Company and Mr, Maker,

Questions

Are either Mr, Haker or Mr, Buyer acting
ethically?

References: NSFE Code of Ethics, Sections 1, 1g, 7,
7a, %e, 11,

ENEE 418H Schedule

Fall 1975

Topic

1 Organization; Discussion on purpose of course;
Ethies in general & in a profession

Speaker
Instructors

2 Professional codes R, Hewcomb, P.E.

3 NSFE Code, formulation and meaning M., Lunch {NSFE

Ly NSFE ethics case problems M, Lunch {NSFE

5 Business ethics L, Stich (IBY)

6 Professional engineering ethics in Maryland- H, Lehneis, P.E, (MSPE)
the Vice-Presidential case

7 Further professional codes; Analytic ethic Instructors
exercises

8 Legal codes of ethics R, Willoner (DPW&X Prof, Assoc,)

9 Historic review of professional ethics N, DeClaris

10 Professional ethics theories to modern times N, DeClaris

11 Analytic ethic exercises (results and discussion) Instructors

12 Biomedical engineering ethics G, Webb (J, Hopkins)

13 Ethies case synthesis - formulation Instructors

14 Ethics case synthesis = finalization Instructors

i5 Ethics in engineering education and accreditation Dean R. Beckmann

(cancelled due to illness)
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Table II

Panel Discussion
Professional Ethicss An Engineering Socio-Economic Concern

Asilomar

Monday, November 3, 1975

B8:00-10¢30 pm, Seasion M12 - Acacia

Participants

Profeassor Rotert W, Newcomb, P.E.
Electrical Engineering Department
University of Maryland

College Park, Haryland 20742

Professor William W, Happ
Electrical Engineering Department
California State University
Sacramento, California

Mr, Halcolm A, Head

Coungel for General Products Division
1B

San Jose, California

My, Gilbert A, Verdugo, P.E.
3190 01d Tunnel Road
Lafayette, California 9l549

Hoderator: R, Newcomb

Time
8:05-8:30

Discussion
8:30-8150

8:50-9:10

Break
9:20-9:40

9:40-10:30

Specific Points of Discussion

Lead-0ff Paper: "Profassional
Ethics: An Engineering Socio-
Economic Concern® (authored by
R, Hewcomb & N, DeClaris),
(codes, their need, relevance
& formulation, cases)

Engineering Bthics: An Engineer-
ing Dean's -eye view,

Business Ethies: Formulation,
significance, a Lawyer's - eye
view

Professional Ethics: The BART
situation, a Practicing
Engineer's - eye view

Panel Discussion
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Professor Robert W, Newcomb was born in Glendale,
California, June 27, 1933, and received the degrees
BSEE, Purdue 1955, MS, Stanford 1957, and Ph,D,, Uni-
versity of California, Berkeley, 1960, He has been on
the professorial faculties at Stanford and, presently,
at the University of Maryland, as well as at Louvain
University, Belgium (1967-68), During 1963-64 he was a
Fulbright research scholar to Australia and in 1976 a
Fultright-Hays schelar for curriculum development to
Universiti Teknologi Halaysia, He has taught most
topics in electrical engineering and has assisted in
introducing the University of Maryland Hicrowave-Cir-
cuits Laboratery as well as courses on professional
ethies and ties between art and engineering, His major
fields of reseach cover networks and systems theory in
which he is the author of four books and the supervisor
of research throughout the world under the "Microsys-
tems and Generalized Networks Program" which he directs,
He is a registered Professional Engineer and the
founder of the Z. Aziz lellowship.

Professor N. DeClaris, received his undergraduate
degree at Texas ALM and the doctorate from M,L T.
His academic experience includes a dozen years in the
faculty of Cornell University (with the ranks of Assis-
tant, Associate and Full Professors) and seven years
as Head and Chairman of the E. E. Dept. at the Univ.
of Maryland., His current academic interest empha-
size research, teaching and lecturing on several di-
verse aspects of System Theory and its Application.
While at Cornell he established and directed the Sys-
tems Research Laboratory, one of the first of its kind/|
At the Univ. of Maryland, under his administrative
leadership the E. E. Dept. underwent remarkable
growth and transformation, His professional experi-
ence includes services, as a Consultant to G. E.,
I.B. M. and others and as an advisor to several U.S.
and European government and research agencies. A
Fellow of the IEEE (for his contributions to Network
Synthesis System Theory and Electrical Eng, Educa-
tion, he is listed in the Who's Who in America.
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