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E NGINEERS ARE TRAINED to deal with ob­
jective things-with variables that are 

governed by physical laws. Many of us were in 
fact attracted to engineering because of the 
elegant predictability of the material and scien 
tific world. The slide rule was our trademark, 
and now the pocket electronic calculator permits 
multi-digit precision in our calculations. But when 
it comes to matters involving people, we enter 
into a non-calculable, subjective, often unpre­
dictable world. If it is governed by laws at all, 
these are largely unknown, and certainly have 
little to do with logic. Rather, the world of people 
is characterized by wide individual differences, 
and by unquantifiable and emotional factors 
seemingly designed to make engineers uncom­
fortable. 

Surely, we are largely untrained in these 
matters. Yet engineers are people, they do have 
feelings, and they do behave unpredictably, just 
like other people. 

Also, whether they like it or not, engineers 
encounter human problems all the time; certain­
ly they do in their employment situations. Fur­
ther, if they are managers, their professional 
success depends in large measure on their human 
relations skills. Yet most engineers have not had 
a day's training in dealing with "people" prob­
lems. But that's where the action is, and that's 
where the opportunities for the future are. So 
that's why we feel it's appropriate to give some 
attention to this important side of engineering 
training, and offer this introductory course. 

Consider the following: 

• We can send men to the moon, but we haven't 
learned to solve the traffic problems in our cities 
and on our campuses. 

• We know how to build a nuclear power plant-but 
we don't know whether to build them. 
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• We know how to drill for offshore oil, but not 
whether to drill for it. 

• We come up with a slick solution to a technical 
problem, but we are unable to persuade our bosses 
to implement it. 

The successful engineer of tomorrow must 
learn to deal with these human problems. The 
fact of the matter is that many, if not most, 
engineers reach the peak of their technical sophis­
tication while they are in school. Only a small 
percentage (primarily those who remain in 
academe) will ever be faced with problems as 
technically difficult as those given in a typical 
Ph.D. qualifying exam. But most will face very 
perplexing human, management and political 
problems that they are poorly equipped to deal 
with. 

INTRODUCING MANAGEMENT 

A MAJOR PURPOSE of this graduate course 
is to introduce the engineer to the human 

and organizational problems of the manager and 
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to give some hints as to how these problems might 
be approached. Another important purpose of the 
course is to introduce the engineer to the body 
of knowledge which exists in the field of manage­
ment and human relations. There are principles 
of management, even if they seem to be proven 
as much by exception as by rule. Surely they are 
inexact in comparison to the laws of science. What 
is hoped is that this introduction will capture the 
interest of the students so that they will continue 
to read in the management and human relations 
areas. There is definitive literature in the field 
and it is an appropriate subject for scholarly 
study, rudimentary though the science of manage­
ment may be. Finally, the course provides some 
opportunity for the student to gain some 
knowledge of self and others by his participation 
in the case discussions which take up the bulk 
of the classroom time. 

COURSE ORGANIZATION 

THE COURSE IS DESIGNED to proceed from 
the familiar to the less familiar. At the start, 

we discuss what a business is, and what impact 
management's philosophy has on its conduct. 
From this we proceed to look at various models 
of organizational structure from the simple pyra­
mid to modern matrix or multi-dimensional struc­
tures. Some of the principles of organizational 
theory, i.e., the concepts of span of control, unity 
of command, and delegation of authority are de­
scribed; and case studies bring out the human 
problems and frustrations which arise from mis­
understanding of these theories and philosophical 
concepts. 

The next block of study has to do with moti­
vation, morale, and leadership. Research findings 
of Mayo, Maslow, McGregor and others are used 
as basis for understanding a wide variety of hu­
man conflicts and problems. Here, too, case his­
tories, drawn from the literature as well as the 
experience of the instructor, provide the material 
for classroom work. Both individual and group 
interactions are studied. 

Finally, attention is centered on specific 
management activities including communications, 
counselling, performance appraisal, training and 
the like. A detailed outline is shown in Table I. 

CASE STUDY FORMAT 

THE STUDENT IS expected to do outside read-
ing and also prepares a term paper, discussed 

further below. The class period itself (one and a 
half hours twice a week) is given over almost ex­
clusively to discussion. The lecture technique is 

TABLE I 
Abbreviated Outline of Course 

A. Introduction 
Management as a Profession 
Philosophies of Management 

B. Organizational Structures; Theory and Practice 
Functional, Federal, Matrix Structures, etc. 
Traditional Principles of Organization: Span of 

Control, Unity of Command, etc. 
Delegation of Authority 

C. Motivation and Leadership 
Maslow's Hierarchy of Needs 
McGregor's Theory X and Theory Y 
Development of Participation 
Management of Change 

D. Group Processes and Social Environments 
The Individual in the Organization 
Scientific and Technical Employees 
1st Line Supervision 
Communications Processes 
Appraisal and Incentives 

E. Overview: Factors in Above Outline all Interact 
Simultaneously. So the Sequence Shown is one 
of Convenience Rather than Logic. 

rarely used, except for an occasional guest lec­
ture on a special topic. The reason is that the 
specific factual information covered is easily ob­
tained by the student from his textbook and other 
sources. To learn about human relations and prob­
lems involving people, one must experience the 
differences of opinion and feelings that can arise. 
This is best done through classroom discussion, 
role playing and other experiential techniques. 
The case method is the principal study method 
used in this course. During the semester, fifteen 

When it comes to matters involving people, we enter into a non-calculable, 
subjective, often unpredictable world. If it is governed by laws at all, these are 

largely unknown, and certainly have little to do with logic. Rather, the world 
of people is characterized by wide individual differences, and by unquantifiable 

and emotional factors seemingly designed to make engineers uncomfortable. 
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or twenty different cases are considered by the 
class. 

Following are some examples of cases covered: 

• A manager bypasses a supervisor and deals directly 
with a staff engineer on a rush job. As a result, 
foundations for a new compressor are poured be­
fore it is discovered that the compressor specified 
is not available. Strained relationships result among 
various organizational groups. 

• The maintenance department reduces janitorial 
service. So the supervisor in an engineering group 
asks the secretary to dust the conference table and 
desks every day. Two weeks later, she resigns, 
stating that her husband has been transferred to 
another city. But several · ~eeks after that, the 
supervisor sees her shopping in _a local supermarket, 
and discovers that she has another local job. 

• A small company, in which the president is in 
close contact with the first line supervisors, is ex­
tremely successful and expands rapidly. Mounting 
problems of production require that the president 
bring in a new plant manager and an efficiency ex­
pert. Midnight one Saturday night the front line 
supervisors storm into the president's office, de­
manding that he get rid of the new supervisory 
employees. 

The above vignettes are of necessity quite 
abbreviated, as the cases include much more de­
tail. In the classroom discussion, each person is 
encouraged to express his view on the situation 
presented. It is quite amazing to hear the many 
different views that are brought forth on what 
seem to be simple problems-but aren't. The role 
of the instructor is to keep the discussion open in 
order to generate as many options as possible, 
and then to aid the students in seeing advantages 
and disadvantages of different approaches. 

A major purpose ... is to introduce the engineer to 
the human problems of the manager and to give 
some hints as to how these problems might be 
approached ... and to introduce the engineer to 
the body of knowledge . .. in the field of management 
and human relations. 

In human relations problems, there are no 
"right" answers. What we try to develop is either 
approaches and/ or solutions which can lead to 
better outcomes for all participants in a situation. 
The underlying thesis is that by working the 
"people" problems, the manager then makes it 
possible for individuals to work the "work" prob­
lems. (Too often, we tend to work the technical 
problems and ignore the "people" problems.) 
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WRITING, SPEAKING AND READING 

EACH STUDENT WRITES a term paper which 
accounts for about 40 % of his grade. A variety 

of topics are suggested, but the students are free 
to select topics of their own. Many of them do. 

TABLE II 
Typical Term Paper Topics 

Motivation and Creativity 
The Informal Organization 
Elimination of Job Boredom 
Group Dynamics-T Groups 
Management of a Non-Profit Organization 
Conformity 
Communications Problems in Large Organizations 
Organization of a National Pizza Chain 
Appraising Personnel Performance 

Table II lists some of the titles students have 
selected in recent years. The student is expected 
to make full use of the literature. He is en­
couraged to express his own opinions, but must 
document what he says with examples and/ or 
reference to authority. Performance of students 
on these papers varies, depending largely on the 
amount of time they spend. Sometimes, a student 
gets deeply interested in a subject and does a 
spectacularly good job. For example, one student 
did a study on creativity, which itself was most 
creative and, in the instructor's opinion, worthy 
of being the starting point for some substantial 
original work. Some students who are industrially 
employed make studies of their own company 
organizations, using the insights they have gained 
from the course. If the class is small enough, the 
students give oral reports on their term papers. 

While guest speakers are not extensively used, 
speakers from the Psychology and Speech de­
partments have been quite effective in lecturing 
and leading discussions on communications and 
human interactions. Such speakers introduce 
variety and help to give the students an apprecia­
tion of the talent available in the university com­
munity in fields other than engineering. 

The textbook used is "Human Behavior at 
Work" subtitled "Human Relations and Organi­
zational Behavior" by Keith Davis (McGraw-Hill, 
4th edition, 1972). There are many texts dealing 
with this subject and the choice is a matter of 
the individual instructor's preference. All of the 
texts basically cover the same material (just like 
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various texts on thermodynamics). I like the 
Davis text because it is comprehensive, the ma­
terial is well documented, and it is written in a 
readable, interesting way. Also, each chapter has 
case studies for use in class, and there is an ex­
cellent collection of cases which comprise the 
appendix to the book. 

In addition, the students are given a reading 
list (see Table III) and are encouraged to read 
on their own. To keep them honest, they are 
quizzed on certain specific reading assignments 
during the term. The reading list is liberally 
supplemented by reprints of articles from journals 
such as the Harvard Business Review. 

THE STUDENTS 

ONLY GRADUATE STUDENTS may take this 
course. Many are part-time students who are 

currently employed by local industry. By offering 
the course in the early evening, we make it easy 
for such students to attend after work. This is 
an ideal group of students. Having experienced 
some of the vicissitudes of industrial organiza­
tional life, they readily recognize the reality of 
the case studies. They are eager to participate 
in the discussions, for they feel that the ma­
terial is directly relevant to their day-to-day work. 
The students learn from each other, and the 
instructor learns from them, too. Most of the 
full-time students have usually had at least sum­
mer employment in industry, and they, too, take 
an active part. On the other hand, it is somewhat 
more difficult for a totally inexperienced student 
to participate in and thereby benefit from the 
course. 

My own feeling is that undergraduates could 
benefit by some exposure to this subject matter. 

TABLE III 

Excerpts from Reading List 

Drucker, P.-The Practice of Management 
The Concept of the Corporation 

McGregor, D.-The Human Side of the Enterprise 
Greenewalt, C.-The Uncommon Man 
Argyris, C.-Personality and Organization 
Likert, R.-New Patterns in Management 

The Human Organization 
Whyte, W. H.-The Organization Man 
The, Harvard Business Review 
Publications of the American Management Association 
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However, for undergraduates, I would recommend 
a different course design-one which would thrust 
the student into an experiential situation. Some 
sort of simulation of a real work problem would, 
I think, be necessary for the student to really ap­
preciate the feelings which are engendered in 
such situations. 

SUMMARY 

In summary, the major challenges facing the 
engineer of tomorrow are as much nontechnical 
as technical. This c~mrse introduces the engineer­
ing graduate student to the body of knowledge 
which exists in the management and human rela­
tions field and hopefully provides him with some 
insight into dealing with problems in these im­
portant areas. People have a tremendous poten­
tial for achievement, and the modern corporation 
is a remarkable device for accomplishment of high 
purposes. Progressive managers concentrate on 
helping people to fulfill their own aims and to 
achieve a greater proportion of their potential. 
In this way, organizational achievement can be 
maximized. • 

ti Na book reviews 

Fundamentals and Modeling of Separation Proc­
esses, Absorption, Distillation, Evaporation, and 
Extraction. 

By Charles D. Holland 
Prentice-Hall. 430 pages. 

Reviewed by Verle N. Schrodt, Monsanto Agri­
cultural Products Company. 

When asked to review this book I agreed to do 
so without remembering that I had reviewed an­
other of Dr. Holland's books some 11 or 12 years 
ago. This previous work, "Unsteady State Proc­
esses with Applications in Multicomponent Dis­
tillation" was quite good but had a somewhat mis­
leading title since it was only concerned with dis­
tillation. I thought perhaps this one would be 
equally good and would really cover other proc­
esses and would be fun to read so I went ahead 
with the review. 

The book was a pleasure to read. It covers the 
fundamentals of the four named basic separations 

(Continued on page 191.) 
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