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Prof. Ralph H. Wing's suggestion in a recent 
paper4 that the entire humanities requirement be 
eliminated from engineering curricula must have 
astounded many a reader. In this technological 
era the suggestion is unwise at best and dangerous 
at worst; an alternative philosophy is offered in 
this paper. 

The growing influence of engineers in the de­
cisions of industry and government is a result of 
society's increasing dependence on science and 
technology for its very survival. Engineers are 
and will remain links between science and so­
ciety. It is the engineers who, constrained by eco­
nomics, use the findings of science to transform 
raw materials into the bewildering variety of 
necessities and luxuries that characterize our 
modern technological society. In this role the 
engineer contacts society at ma}Jy levels and 
makes decisions which, directly or indirectly, af­
fect the nature of the society. Wisdom in making 
these decisions cannot be achieved without the 
kind of perspective and values that education in 
the humanities and social sciences is intended to 
provide. 

The engineer who fails to appreciate human 
values may become a mere technological servant 
of those in society who make the important de­
cisions. When devoid of sensitivity to human 
needs, the engineer is relegated to the role of hired 
hand. But this is not the role most of us want. 
As engineers we wish to be involved in society in 
a fundamental and intimate way. We must, then, 
cultivate values; our judgments and decisions 
must be illuminated by the whole record of human 
experience and not alone by the record of our 
own profession. 

To provide principles upon which to build a 
course of studies in the humanities and social 
sciences for engineers, it is first desirable to in-
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quire into the nature of the society 10 to 30 years 
from now during which current undergraduates 
will be most influential. Although the uncertainty 
of such predictions is notorious, several charac­
teristics of this future society seem both likely 
and relevant. First, over the next 30 years it ap­
pears certain that our society will be character­
ized by rapid change. It has been estimated that 
90 percent of all the scientists who have ever 
lived are alive today. What technological revolu­
tions will they precipitate in 20 years? What 
changes will these revolutions induce in our po­
litical and social· institutions? And what of the 
many other pressures that are straining the fabric 
of our society? Surely, any plan of education for 
engineers in the humanities and social sciences 
must be made with a rapidly changing world in 
mind. 

A second characteristic of the future society 
is that its primary problems will not be techno­
logical. The society will be a highly technological 
one in which the cybernetics revolution, now un­
derway, is like to precipitate fundamental 
changes, but most of the technology necessary 
for these changes is already known. Many of the 
remaining technological problems will have been 
overcome, and though others will remain, the 
paramount problems will be nontechnological in 
nature. Many of them will concern the effect of 
technology on people and how best to direct tech­
nological advances toward the betterment of so­
ciety, and so engineers will become involved with 
them. 

Finally, in the near future there will be even 
greater population concentrations than exist now. 
They will generate problems of enormous magni­
tude, which engineers, in consort with people from 
other professions, will be called upon to attack. 
A subset of these problems of particular concern 
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to engineers will be the development of a new 
approach to the use of the world's resources. 
Natural resources exist in limited quantities, and 
former extravagant uses that depleted them and 
then moved on to unexploited areas will have to 
give way to new forms of action based on opti­
mum conservation of and service from the re­
sources available. The implications of these 
trends cannot be ignored in considering the edu­
cation of engineers, whose conception of society 
will influence significantly the kind of society we 
will have in the next 50 years. 

Humanities and Social Sciences in 
Engineering Education 

Of the many papers and reports that have 
dealt in whole or in part with humanities curric­
ula for engineers, one of the best and most time­
less is the "Burdell Report"1 In it we are warned 
of three dangers in defining the objectives (func­
tions) of education in the humanities and social 
sciences: 

1. The danger of defining them too narrowly. 
2. The danger of defining them too super­

ficially. 
3. The danger of defining them too ambi­

tiously. 
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The greatest danger is probably the last, 
about which the report goes on to say: 

"Implied in some of the glowing statements the 
committee has examined is a faith that a few 
courses in the humanities and social sciences can 
provide health and emotional adjustment, personal 
and social success, clarity of thought, moral in­
tegrity, civic responsibility, aesthetic sensitivity, 
professional vision, and in general a kind of seren­
ity and wisdom we had thought was reserved for 
Providence alone. The objectives which some 
schools profess to accomplish in courses involving 
twenty-one to twenty-four semester hours would 
appear to rival, or even to outstrip, what might be 
expected from a full four-year liberal arts program. 
The committee doubts that grandiose statements of 
good intention serve any very useful educational 
purpose. On the contrary, they are likely to lead 
either into self-deception, or into frustration and 
disillusionment." 

Earlier in the Burdell Report there is given 
the much-quoted list of objectives that appeared 
in the "Hammond Report." 3 That list is an ex­
ample of one whose usefulness is limited by vir­
tue of being so ambitious-even for a four-year 
liberal arts college. Here we suggest a set of ob­
jectives that are relevant to many engineering 
curricula and realistic enough to be of use. 

We begin by giving two objectives which are 
not relevant to our purpose because they are 
based on misconstrued values. First, the develop­
ment of specific skills with emphasis on the im­
mediately useful should not be confused with the 
goals of the humanities and social sciences. Such 
subjects as report writing, accounting, finance, 
speech, and elementary foreign languages, while 
valuable in their own right, should not be per­
mitted to obscure the more vital goals of general 
education. 

Second, the molding of a "well-rounded" grad­
uate is a false goal. The Burdell Report puts this 
pungently: 

"Perhaps even less defensible is the view which 
regards the humanities and social sciences as a 
cultural veneer designed to make the engineer ac­
ceptable in polite society .... From this standpoint, 
literature and the arts are primarily conversation 
pieces, or aids to smoother family and social re­
lations since they give the engineer something to 
talk about besides transistors, strain computations, 
and fluid flow." 

Turning now to the positive side, we list below 
four goals which are consistent with the broad 
role of the engineer in tomorrow's world and 
which we should strive for in our undergraduate 
curricula. 
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be involved in society in a fundamental and intimate way ... . 

1. The development of values. The prime 
objective of the humanities is to develop sensi­
tivity to and understanding of such enduring 
values as justice, freedom, goodness, truth, and 
beauty. Only by forming a considered hierarchy 
of values does the individual have reference points 
which allow him to be discriminating in his 
judgments, to make choices among alternatives. 
Often decisions seem to be made on a technical 
basis alone, but as often as not value judgments 
are really involved. Moreover, we hope that en­
gineers will be consulted on many non-techno­
logical problems, especially those of the effect of 
technology on people, and here too value judg­
ments must be made. The engineer has a responsi­
bility to make these judgments from as sound a 
base as that on which he makes the purely techni­
cal decisions. These judgments may necessitate 
moral inquiry, about which engineers tend to be 
casual or even contemptuous. It is time we recog­
nize the impact of our profession on the lives of 
others and, therefore, the importance of values. 

2. The learning of some of the best thought 
and the wisdom of the past so that the graduate 
will be better able to judge contemporary thought. 

3. An awareness of the evolution and impor­
tant characteristics of society so that the gradu­
ate may better understand his role in society and 
the influence upon it that he and his fellow scien­
tists and engineers will come to exert. 

4. A respect for learning and for creativity in 
non-technical fields. This objective would neces­
sitate at least a rudimentary knowledge of the 
nature and function of some of the principal dis­
ciplines outside of engineering. 

The by-products of the above objectives are 
many and would include some listed as objectives 
in other studies, i.e., development of qualities of 
citizenship and leadership and of interest and 
pleasure in learning so that the graduate may lead 
a satisfying personal life. 

Some Principles to Guide Implementation of Objectives 

The "Grinter Report" 2 as well as others before 
it, recommended that about 20 % of engineering 
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curricula be devoted to the humanities and social 
sciences. Since then several successive committees 
appointed by the American Society of Engineering 
Education have recommended that the figure of 
20 % be regarded as a minimum. Given the role, 
alluded to earlier, that our young engineers will 
play in society, this fraction of the curriculum 
does not seem unreasonable. 

All teachers recognize the value of motivation 
in learning, and one way of aiding motivation of 
engineering undergraduates is to make available 
to them a wide range of electives in the humani­
ties and social sciences. On the other hand, there 
should be some degree of interrelationship of non­
technical courses in order to avoid a smorgasbord 
approach to intellectual nourishment, for such an 
approach would do no more than provide a means 
to achieve the cultural veneer so disparaged in the 
Burdell Report. The manner and extent of inter­
relationship would have to be developed to fit the 
needs and resources of each institution. 

The most important objective, the develop­
ment of values, is also most difficult to achieve. 
A sense of values cannot be achieved by a direct 
educational attack; rather it grows and develops 
over a period of time as a result of a mixture of 
judiciously selected subject matter, enthusiastic 
teachers, extra-curricular experience, and some­
times the happenstance of a particular friend or 
book. The subject matter should be chosen with 
this in mind. It should be chosen to unsettle the 
student upon occasion and to force him or stimu­
late him to examine his values. Introductory 
courses for majors are sometimes inadequate to 
this end because they have a wholly different 
objective-that of preparing the student for fur­
ther study in the field, with the assumption that 
the values of the discipline will be implicit in SlJb­
sequent work in the field. On the other hand, in­
troductory courses for non-majors, if they are 
well-designed and well-taught, and in the right 
field, can serve this end. 

Disciplines which traditionally have been re­
lied upon to develop values are English literature, 
philosophy, history, and anthropology. Of course, 
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When a teacher of engineering disparages the humanities or 
demeans the fanciful and beautiful, he may quench the spark 
that leads a student to the examined life. 

some courses in other disciplines also serve this 
end and not all courses in the four listed disci­
pli~es are value oriented-logic and physical an­
thropology, for example. In any case, it is rea­
sonable to suggest that any humanities require­
ment include a substantial fraction, say 50 %, of 
courses that are value-oriented. 

It should be added that because of the strin­
gent restrictions on time in undergraduate curri­
cula, every effort should be made to encourage 
wide use of educational cultural activities outside 
the curriculum. Speakers, plays, concerts, and 
some student groups off er opportunities for the 
expansion of intellectual horizons. A continuing 
program of stimulation to take advantage of these 
opportunities is required, however, and should be 
made meaningful by relating it to individual in­
terests as well as formal instruction wherever 
possible. 

The Program at the University of Washington 

Undergraduates in chemical engineering at 
the University of Washington are required to 
take 36 quarter hours (19+ % of the 187 total 
required for graduation) of humanities and so­
cial science. Of these, 6 hours of freshman Eng­
lish are required. (These are writing courses 
based upon literature readings.) The remaining 
30 are electives, but they must include at least 
on 9 to 15 hour sequence chosen from a list of 
sequences each of which is value oriented. 

The remaining elective hours can be chosen 
from any of the departments of humanities and 
social sciences as well as a few from other de­
partments-biomedical history, for example. On 
the other hand, some courses in the humanities 
and social sciences are excluded on the grounds 
that they contribute little to the objectives given 
earlier. Thus Introductory Psychology is per­
mitted, but Statistical Methods in Psychology, 
though it can be taken by a student, cannot be 
included among the 30 non-technical electives. 
Other courses that cannot be included are logic, 
accounting, elementary language, and technically­
oriented courses in architecture. 

SPRING, 1968 

Coda 

In closing, it should be stressed that whether 
a humanities program in engineering will be 
effective or not depends upon the attitude of the 
engineering faculty and the atmosphere to which 
the student is exposed. In the Burdell Report we 
read. "Perhaps it is not too far-fetched to say 
that the college environment conditions the young 
man in the same way that the home environment 
conditioned his emotional development as a child. 
In both instances, the basic attitudes of those 
around him are communicated indirectly, by sub­
tle signs and clues dropped in the course of con­
ducting quite ordinary affairs. If the engineering 
faculty are to hope for a maximum return from 
the time invested in a humanistic-social program, 
they must help provide a climate for opinion con­
genial to all serious intellectual inquiry." The 
point is a good one. When a teacher of engineer­
ing disparages the humanities or demeans the 
fanciful and beautiful, he may quench the spark 
that leads a student to the examined life. If a 
sense of values, evolved from such examination, 
can be achieved by our students, perhaps they will 
manage the nation's problems better than their 
elders have done. Let us give them that chance. 
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