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In the early 1950's major changes were pro­
posed in the academic training and, therefore, the 
philosophical attitude of young engineers. These · 
changes were the natural result of the experi­
ences of engineers during World War II, ang ~he 
contributions made by scientists who by nece'ssity 
were serving engineering functions during the 
war period. Emphasis was placed on the science 
and mathematics background traini.ng, and on 
idealized mathematical analysis of physical phe­
nomena. Emergence of the high-speed digital com­
puter and the ability to q1,1ickly examine an infini­
tude of hypothetical "cases" served to reinforce 
the illusion of careful evaluation and to reduce 
dependence upon experience, thoughtful selection 
of significant alternatives, and the exercise of 
professional judgment. 

Concomitant was a national decision to in­
crease the numbers of engineers and scientists at 
the post-graduate level. 

Scarcely had the "Grinter" report been pub­
lished and some changes in curriculum imple­
mented when cries of "over-training" and "under­
utilization of engineers" began to be heard. While 
many of the changes instituted during this period 
were necessary and desirable, they did produce 
some negative side effects. Employers complained 
that young engineers were unprepared for, and in 
a few cases unwilling to adapt to, activities and 
assignments of the beginning engineer. The per­
iod of orientation into industry was extended and 
extensive training programs were established · to 
_guide beginning engineers into productive work. 

THE COMBINATION OF THE continued em-
phasis on science and mathematics, and the ex­

pansion of graduate study has led to what some 
call an industry-university gap-a sort of gen­
eration gap between the producers and users of 
engineers. As economic conditions declined during 
the late sixties and federal funding of research 
decreased and / or changed to mission-oriented ob­
jectives, the problems created by the shifts in 
educational emphasis made during the fifties and 
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early sixties became painfully evident. Educators 
.. ,, have searched for means to return to programs 

more clearly allied with the practice of engineer­
ing. At the same time they are attempting to cope 
with imperative problems and changing social at­
titudes towards technology, the utilization of re­
sources and compatability with the natural en­
vironment. This paper describes a program in 
Chemical Engineering designed to educate engi­
neers who can make early contributions to the 
engineering efforts · of their employers, will be 
adaptable to the environment of a modern indus­
trial society and be capable of, and motivated to, 
provide technological leadership to both industry 
and society. 

Certain generalizations can be made regard­
ing the technological society in which the graduate 
engineer of today will embark upon his profes­
sional career. 

• Technology will become increasingly complex. 
• The need for a "results-oriented" engineer will not 

diminish. 
• Engineering analysis anud synthesis will become 

more inclusive with factors such as safety, social impact 
and ecological influence becoming as important as economic 
factors in decision making. 

Engineers will also likely find different func­
. tions emerging as engineering technicians assume 
a larger role in the manipulative functions in 
plant operations and develop activities, while at 

. the same time computers will be used to make the 
routine calculations of design and process analy­
sis. · 

The age-old complaint that young engineers 
lack the ability to communicate will likely increase 
and become even more valid because of the in­
creasing variety of people with whom engineers 
must work and communicate. Solution of this 
problem through formal university instruction is 
unlikely, since the key to the solution-increased 
awareness of the need to be able to express one­
self orally and in writing, and hence the motiva­
tion to improve-are difficult to provide in a for­
mal educational format. 
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George Stoner3 has commented that two major 
deficiencies of young engineers are : 

• They are hopelessly optimistic about short-term 
schedules and cost objectives, and 

• They are completely pessimistic about the develop­
ment of long range programs. 

Neither of these deficiencies should surprise any­
one because students, by and large, have had little 
or no opportunity to develop in an environment 
which provides time-cost constraints. 

The typical practicing chemical engineer of 
today is an employee of a large manufacturing 
company in the petroleum or chemical industry. 
He probably functions in research and develop­
ment, process engineering, production or design. 
There is a high probability that he holds an ad­
vanced degree.4 

Speculation about the future character of 
Chemical Engineering is hazardous. However, a 
likely development seems to be that the concen­
tration of chemical engineers in two dominant in-
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dustries will decrease and the profession will be­
come more diversified. An increase in the number 
of chemical engineers in governmental functions, 
especially in the environmental and safety areas 
seems probable and desirable. 

T HE COLLEGE OF ENGINEERING at Okla-
homa State University has proposed a program 

which they believe will help provide the back­
ground for young engineers beginning the prof es­
sion in the next two decades. Hopefully, this pro­
gram will answer many of the criticisms of cur­
rent engineering education and anticipate a few 
of the most obvious needs and changes. The pro­
gram has been called a professional program for 
several reasons, including: 

• The program will better prepare students to enter 
into the practice of engineering as a profession, exercising 
both technical and social responsibilities. 

• The institutional functions will be more directly in 
the control of the faculty and practicing engineers. 

Translated into specific objectives for chemical 
engineers adopted by the School of Chemical Engi­
neering, these concepts are to provide for the 
youth of Oklahoma the best possible opportunity 
for quality education in Chemical Engineering. 
In the educational program emphasis is placed 
on the professional development of the student. 
Special effort is made to inculcate in the student 
an awareness of his professional responsibilities 
together with a capability to develop and evaluate 
his professional ethics and code of professional 
conduct. Specific objectives are : 

• Develop to the maximum extent the capability of 
the student to solve in a realistic, professional way the 
problems of society of public interest and concern. 

• Provide for the student both a sufficiently broad 
background and enough depth of specialization that he 
will be well prepared to excell in any of the many fields 
of Chemical Engineering endeavor-marketing, manufac­
turing, design, research, development, management. 

• Provide the graduate with a level of technical com­
petence such that he can compete favorably in employ­
ment and/ or academic p-rograms with graduates from 
other quality professional schools of engineering. 

• Equip the student to maintain technical competence 
in his chosen area of Chemical Engineering by self-study 
of the current literature and new books and study in 
selected courses. 

• Encourage the student to maintain an open-minded 
attitude such that over the years, he will be flexible in 
his outlook on opportunities to apply his Chemical Engi­
neering knowledge to new and unique fields. 

In developing the professional program con­
cept, two areas have received attention. They are 
curriculum and faculty. 
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In implementing the curriculum objectives 
recognition was taken of the strongly increasing 
role of junior colleges in the Oklahoma higher 
education scheme. We believe that many students 
will attend junior colleges near their homes, trans­
ferring to upper level and graduate institutions 
after two years. Further, social pressures will 
demand that transfer students be accepted into 
professional programs with minimal loss of time 
and credit. 

An additional fact of academic life, that of 
decreasing curricular hours requirements, must 
be recognized. Current baccalaureate degree re­
quirements vary from 120 to 130 semester credit 
hours. Only a few years ago 140 to 150 hours were 
common in B.S. programs. A return to increased 
bachelor's degree hourly requirements seems 
highly unlikely to be an acceptable solution. To 
expand the depth and breadth of the curriculum 
through post-graduate instruction seems to be im­
perative. The proposed professional program 
would include: 

• Two year pre-professional program (60 credit hours) 
• Three year integrated professional program (95 

credit hours) 

Admission to the professional program will come 
after two years of background in science, mathe­
matics and possibly some engineering science 
course work, and a minimum academic proficiency 
of 2.3 overall grade point average. 

At the end of the second year of professional 
school the student will be certified for an unspe­
cialized baccalaureate degree in engineering, and 
his academic achievement will be again reviewed 
for acceptance to graduate-professional status. 
After satisfactory completion of the third year of 
professional school, the student will be awarded 
a Master of Engineering Degree, with specializa­
tion in Chemical Engineering. 

With one exception, relatively minor changes 
in actual course work are envisioned initially. The 
exception incorporates a project carried out under 
faculty supervision in a time-constrained eco­
nomically valid atmosphere. This will be accom­
plished by requiring the student to concentrate for 
at least one-half time for a minimum of three 
months on a project or problem. Formal course 
credit will be assigned by enrollment in "Profes­
sional Practice" up to a maximum of twelve se­
mester credit hours. The objectives for profession­
al practice enrollment are 2 

: 

Upon completion of the professional practice 
project, the student should be able to: 
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• Function as a member of an engineering team to 
obtain a solution to a problem or project which requires 
the application of design construction, or testing concepts 
based on engineering principles. 

• Make an economic analysis, both long term and 
short term, of an engineering project. 

• Assess the effect of proposed problem solutions on 
the environment and society. 

• Select from among alternates he has proposed the 
most practical solution to a problem. 

• Report the results of his labors and deliberations in 
obtaining a solution clearly in both oral and written pre­
sentations. 

Performance in the professional practice prob­
lem or project will be judged against these objec­
tives. 

Implementation of the professional practice 
project will be carried out · either on-campus or 
off-campus. On-campus projects will be under the 
day-to-day supervision of an engineering college 
faculty member. He will be a member of a team 
including both university faculty and engineers 
from industry, government or private practice 
which will review the project topics, and the prog­
ress and development of the student. Topics for 
on-campus projects will be solicited from both 
faculty and industrial sources. 

Off-campus projects will be carried on utiliz­
ing the facilities of industry or government. Day­
to-day supervision of the project will reside with 
the industry or government representative-precep­
tor, with review by a team similar in make-up to 
the on-campus review team. In developing the off­
campus concept two presumptions were made : 
The student will be assisted with moving expen­
ses to and from the site of his off-campus. ex­
perience; during the period of off-campus work, 
he will be paid a salary commensurate with salary 
policies for engineers of equivalent background 
and experience. 

Irrespective of where the project is carried 
out, the key features of the project will be: 

• Relevance of the project to actual industrial prac­
tice, including time schedules and pressures and eco­
nomic restrictions and criteria. 

• Regular reporting of progress, using both written 
and oral reports, will be stressed. 

• Selection of the project, with continuous supervision 
and review of progress emphasizing the professional de­
velopment of the individual student. 

DURING THE MIDDLE FIFTIES Universi­
ties found that strenuous efforts were neces­

sary to retread existing faculties in the- science 
and mathematics concepts of transport phenomena 
and in the application of digital computers to 
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engineering problems. A short time later the post­
sputnik emphasis and the World War II baby 
boom increased the demand for engineers and pro­
moted significant expansion in graduate study. 
Expanding faculties absorbed new, inexperienced 
Ph.D.'s, who were research-oriented and who were 
well versed in mathematical analysis and com­
puter philosophy. 

The nature of the new faculties with their en­
tourages of federally supported research raised in 
the minds of many older engineering practitioners 
an education-industry gap. A special ad-hoc com­
mittee of the AIChE was appointed to consider 
this problem. A significant fact is that the ma­
jority of the recommendations of this committee 
were directed toward means of providing indus­
trial experience for University faculty .4 

In our minds, an imperative is that faculty 
epitomize as strongly as possible the characteris­
tice that they hope to develop in their students. 
Therefore, in educating for professional practice, 
the faculty must be professional engineers as well 
as educators. Academic competence in engineering 
principles is necessary but not sufficient. Since 
the practice of engineering involves both the 
application of engineering principles and the use 
of judgment in making decisions based on these 
applications, experience in engineering practice 
is a prime factor. 

In contrast to the use of Summer Institutes, 
short courses and other formal instructional 
methods which were successful in updating facul­
ties in the engineering science concepts, no satis­
factory simulation of, or crash short course for, 
engineering experience has been found. 

The Faculty of the College of Engineering at 
Oklahoma State has formally adopted several 
statements defining characteristics of a profes­
sional school faculty. These include: 

• Maintenance of continued intellectual activity and 
growth by keeping well informed on current develop­
ments in engineering. 

• Recognition as an engineer of his responsibility to 
the greater community. . . . 

• A willingness and desire to involve pracbcmg engi­
neers from industry in the education and development of 
the student engineer. 

In addition to the attitudes and concerns dis­
cussed above, the Member of the Professional 
Engineering Faculty will strive to accomplish the 
following as a result of his own professional de­
velopment: 

• A demonstrated interest in teaching and a demon-
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strated desire to motivate the student engineer to a high 
level of achievement. 

• Experience in the practice of engineering at a re­
sponsible level. 

• A continuing record of engineering activity with 
a reasonable breadth. · 

• A record of demonstrated excellence in one or more 
areas of engineering specialization. 

• Have developed professional stature as illustrated by 
a variety of activities within professional engineering or­
ganizations including speaking, writing and committee 
participation. 

In adopting these characteristics of an engi­
neering faculty as desirable goals, the faculty 
committed themselves to a program of giving con­
tinuing professional experience as one of the cri­
teria for promotions and merit pay advances. 

Summer work, sabbatical leaves, consulting 
and programs such as our Week-A-Month pro­
gram, the Ford Foundation "Engineer-in-Indus:.. 
try" program and the duPont "Year-in-Industry" 
program will all be utilized to achieve these goals. 
However, early implementation of the program 
would not be possible without a solid base of 
faculty with much industrial experience and con­
tinuing contacts with the practice of engineering. 
The School of Chemical Engineering at Oklahome 
State University has a faculty with just such a 
broad base of industrial experience and contact. 

Such criteria will also alter recruiting of new, 
young faculty, making the new Ph.D. less de­
sirable and emphasizing professional experience 
as an important part of a prospective teacher's 
background. 

In summary, the Faculty of the School of Chemical 
Engineering at Oklahoma State University believe the 
engineering graduate for the next decade must by educated 
for engineering practice. Graduates must possess the 
desire and ability to recognize the inter-relationships . be­
tween technology, society and resources, and to exercise 
engineering responsibility based on these factors as well 
as technical competency. We believe that a Master of 
Engineering program based on a professional engineering 
faculty and administered through a professional engineer­
ing college can provide . the necessary educational back­
ground and experience for the new breed of engineer. D 
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