
10
A re-examination of
engineering education
Throughoutmodernhistory, oneof the most
written-about topics has been education,
much of thewritingdoneby thegreatphiloso
phersand educatorsthemselves.It is not the
purposeof this chapterto enterthe arenaof
thegeneralphilosophyof education,butsome
of this philosophy must be recognizedin
addressingthespecific problemof engineering
educationandits capabilityto meettheneeds
of the professionand of societytoday.

H. G. Wells observed in The Outline of
History in 1920, "Human history becomes
moreandmorea racebetweeneducationand
catastrophe."With this in mind, we must
reexamineour successin keepingaheadof the
catastrophesas we seesignsof themapproach
ing.

Scientific and engineeringeducation has
enabledmankindto wardoff catastrophesof
many sorts. But in achieving this, we have
createda world society that is heavily de
pendenton the resulting technology.A key
elementof this technologyis a dependenceon
two very, fundamentalingredients.One in
gredient, limited by nature in its supply-
which is rapidly diminishing-is fossil fuel.
Another ingredient, limited by human re
sourcesand our economicsystem,is capital.
As we see the possibility of a catastrophe
resulting from ,the shortagesof these basic
commodities,we must look to educationto
gain a bit in the raceto keepahead.

An examinationof thetrendsin engineering
educationrevealsthat perhapsthereis good
causeto initiate some improvementsat this
time. Engineering can be considered as a
practical skill, i.e., the engineering practi
tioner generally applies the law of physics,
channeledby guidelines developedthrough

years of past experience,toward the end of
producing a machine, structure, or other
device to aid the productivityandcomfort of
man. This channeling effect has tended to
steer engineeringcurricula into the path of
training, ratherthaneducation.This trendhas
beenstronglyencouragedby demandsof the
marketplacethat were a result of a total lack
of comprehensionor communicationbetween
the academiccommunity and the business
community. When the trend in engineering
education was moving in the direction of
producingtheoreticians,themarketplacecom
plained and put forth the cry for a more
practical approach.This, it was felt, would
maketheengineeringgraduatemoreusefulto
thebusinessman.Withoutbeingrecognizedas
such, the problem was one of pure versus
appliedscienceChapter1; it was mistakenly
identifiedas oneof educationversustraining.

Educate rather than train!
The result is that the trend in engineering
educationhasbeento "train" engineers,rather
thanto educatethem.Herein lies the essence
of the problem!

In virtually any engineeringcurriculum, a
certain amount of training is required. But,
when the training becomesan end in itself,
education has not been achieved and the
curriculum has failed. The training is neces
saryto bring the studentto the plateaufrom
which theeducationcancommence-itis only
in this respectthat educationand training are
synonymous.The training requiredpreceding
theprocessof totaleducationinengineeringis
thatportionof the curriculumthatenablesthe
educatedengineernotonly to understandand
to makeuse of the fundamentalsciencesof
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physicsand mathematics,but also to havea
comprehensionof the currentstateof the art.
The stateof theart hasgrownandbecomeso
extensive during the middle half of the
twentieth century that the problem of even
fundamentaltrainingor skill developmenthas
consumed,an overwhelmingamount of the
available time in the processof engineering
education.As a result, the vast majority of
curricula havelost sight of the goalsof educa
tion andsimply concentrateon training.

The observationis validated by a scanof
not only the curriculaof many undergraduate
engineeringschoolsbut alsothe morepopular
textbooks.Thetrendhasbeento the"how-to"
rather thanthe inquisitive "why-to."

The result of this has beenthe ability to
develop, with the "how-to" state of the art
knowledge,largerandmorepowerfulautomo
biles, everlargerand moreextensivebuilding
systemsachievingthe nthdegreeof the num
ber of controlled zonesand temperatures-
humidity limitations, unprecedentedelectrical
distribution networks, and countless other

examples.With good fundamentaltraining,
successfuldesigncan be accomplishedwith a
minimumof errors,butthis alsoleadsto very
slow advancementin the stateof the art. In
someareasof thestateof theart, advancement
unfortunatelyceasesaltogetherwhereit is not
pushedforward by immediatepressuresfrom
the marketplace-steamthermal systems,for
example.Anotherdisadvantageof a training-
orientedcurriculumis thefailure of the prac
titioner to identify newparametersof design.

Theleadersof engineeringeducationshould
regroup,condensetheperiodof training,and
putmoreemphasison education.Theproposi
tion is that the ideal engineeringeducation
achievesadequatetraining, a roundedsam
pling of the humanitiesand related social
sciences,and the stimulation of inquisitive
nessandchallenge.It is the lastof thesethat is
neededso desperatelyif technologyis to meet
the challengeto wardoff Wells’ catastrophe.

To paraphrasePlato: "The direction in
which educationstartsa societywill determine
its future."


