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Statement from the 

Executive Director - Secretary 
 

The Journal has published professional and scholarly articles for six consecutive years. It has included, also, news items and information of interest to the 

members of our society. Since the chapters of Tau Alpha Pi are autonomous, the Journal is virtually the only publication to be read by all of them. As the 

executive secretary of Tau Alpha Pi, I take pride in editing our annual Journal, which has earned the respect of the technology profession. 

For news items and information to be included, it is necessary for chapters to forward information to me. Please address all correspondence to me at P.O. 

Box 266, Riverdale, New York 10471. Names of chapter officers should be listed on the report of chapter news. Please note that I am no longer at my 

college and, therefore, all mail must be addressed to national headquarters as indicated. 

The journal, furthermore, provides the opportunity for professionals to submit articles relevant to the engineering technologies and to share scholarship 

and technological developments with peers and students. Every article submitted is given careful consideration and editorial review. 

This academic year saw more new chapters chartered than any other single year: Beta Nu at New York Institute of Technology; Gamma Alpha at the 

University of Cincinnati; Zeta Gamma at Texas A and M University; Kappa Beta at Anne Arundel Community College; Nu Beta at Southern Illinois 

University (Carbondale); Omicron Epsilon at Middlesex County College; Nu Delta at De Vry Institute of Technology (Chicago); Alpha Kansas at Kansas 

State University; Beta Louisiana at Nicholls State University; and Alpha Washington at Cogswell College 

North. 

As executive director, I am pleased to see the increasing number of chapters. I had the privilege to be present at the chartering ceremonies of some of these 

chapters: Beta Nu, Omicron Epsilon, Nu Delta, and Alpha Kansas. Where I could not attend because of compelling reasons, I was most ably represented. 

I want at this time to thank Dean Larry Wolf (Zeta Alpha, University of Houston) for attending the ceremonies of Zeta Gamma at Texas A and M 

University; Professor Paul F. Bennett (Pi Epsilon, Indiana State University) and Professor Carl H. Dietz (Epsilon Beta, St. Louis Community College, 

Florissant Valley) for attending the ceremonies of Nu Beta at Southern Illinois University, Carbondale; and Professor John Tridico (Kappa Alpha, Capitol 

Institute of Technology) for assisting Kappa Beta at Anne Arundel Community College in drafting its constitution and bylaws.  

To the sponsors of these new chapters who had the foresight to establish chapters on their campuses and by so doing, to help us to upgrade the 

professional status of the technologies, I extend many thanks: Dr. E. Kafrissen of Beta Nu; Dean Cheryll A. Dunn of Gamma Alpha; Dr. Russet E. Puckett 



of Zeta Gamma; Dr. William Mumford of Kappa Beta; Dr.Jefferson F. Lindsey of Nu Beta; Professor Thomas Handler of Omicron Epsilon; Dr. Demetrios 

Kyriazopolos and Dean Clydell H. Hoffman of Nu Delta; Professor Margaret A. Yaege and Dr. John C. Lindholm of Alpha Kansas; Dr. Charles J. Monier 

of Beta Louisiana; and Dr. Ronald C. Pare of Alpha Washington. 

From time to time some faculty leave their positions as chapter advisers. To these dedicated people who have served well, I express my gratitude: Professor 
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Nicola Berardi of Beta Kappa; Mr.John Kovan of Epsilon Alpha; Dr. Richard Phelps of Eta Beta; Professor Charles Golab of Iota Beta, Pennsylvania State 

(Mont Alto Campus) and Professor Charles H. Taylor,Jr. (Ogontz Campus); Professors James R. Ehrenberg, Fred S. Friedman, William J. Phaklides, 

VVilliam R. Baker, and Dr. Willis A. Finchum of Xi Delta; Dr. Ronald E. Pare of XI Gamma; Professor R.E. Nix of Pi Alpha; Dr. Bhaskar S. Chaudhari 

of Sigma Alpha, and Dr. Anne Hyde of Iota Gamma. 

To the dedicated faculty who have recently assumed the positions of chapter advisers, I want to convey my congratulations and wishes for success: 

Professor Arthur Hurlbutof Beta Nu; Professor Donald P. Moore of Gamma Delta; Professor Richard A. Bain of Epsilon Alpha; Professor Ronald S. 

Strawn of Upsilon Beta; Professor Joe P. Hedrick of Zeta Alpha; Professor T.D. Wilkinson of Iota Beta of Penn State (Mont Alto Campus) and Professor 

Byron M. Robinson of Iota Beta (Ogontz Campus); Professor Franklin P. Abshire of Xl Delta; Professor David Smith of Xl Gamma; Professor Ralph 

Johnson of Sigma Alpha; Professor Gregory D. Wight of Chi Beta; ProfessorJohn D. McLaren of Alpha Kentucky; Dr. Ronald Pare of Alpha Washington; 

and Professor Howard 1. Medoff of Iota Gamma. 

Of course, many thanks are due to many advisers who have served and continue to serve devotedly. 

Special thanks are due to faculty who have contributed to Tau Alpha Pi in unique ways: Professor Louis V. Waitkus ol Gamma Upsilon introduced a gold 

ring bearing the emblem of the society. Dr. Warren G. Keith, director emeritus, University of Alabama (Alpha Alabama), constructed a 3ò x 4ò wooden 

key, mounted it on velvet, and presented it to me. In addition, he prepared a scaled drawing of the key. Dr. Cheryll A. Dunn, dean at University of 

Cincinnati, reactivated Gamma Alpha chapter and on May 3, 1982, initiated 21 new members. I wish her well and many years of successful leadership. 

Two members of Tau Alpha Pi earned a meritorious certificate with which I presented them: President James P. Todd, Vermont Technical College, for 

long years of continuous and arduous service in the interests of Tau Alpha Pi; and Mr. John W.G. Chin, Cogswell College, for the excellent aluminum 

casting and construction of the key measuring 15ò x 23ò x 1/2ò that was presented to me at the ASEE luncheon in February, 1982, by President Dalhart R. 

Eklund and Dean Pare in recognition of my service to the engineering technologies. To President Eklund I express appreciation of his dedicated service to 

the society and the engineering technologies. 

Recently, I was honored with an invitation to the presidential inauguration of Dr. Betty Lentz Siegel at Kennesaw College, Marietta, Georgia. 

Unfortunately, I could not attend. I want to thank President Stephen R. Cheshier of Southern Technical Institute for representing me and Tau Alpha Pi at 

the inauguration. 

To Dr. William Byer of the University of Alabama and to Dr. Frank Ross Stewart I express personal thanks for presenting me with an honorary doctorate 

in recognition of ñfaithful service and valuable contributionsò to the engineering technologies profession. This presentation was timed to coincide with a 

testimonial in my honor on May 31, 1981, at which time I received over eighty letters of tribute. To all of you who wrote and to those over hundred who 

attended, I express my appreciation. 

The scroll, a copy of which appears in the centerfold of this Journal, was given to me on May 31, 1981 in recognition of my service to the college, to the 

engineering and engineering technologies professions, and Tau Alpha Pi. I am 
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grateful to President Brown and to my colleague who composed and designed it and presented it to me. 

Certainly, my appreciation and deep gratitude go to Dr. Lillian Gottesman for coordinating my testimonial dinner-dance and also for most ably assisting in 

editing this Journal. 

As we look ahead to our future endeavors, there are three items to which I call your attention. There ~is increasing need for each chapter to maintain an 

up-to-date file of alumni members of Tau Alpha P1, including addresses and telephone numbers, in order to keep in contact, to reinforce alumni 

identification with and loyalty to the college, and to be able to obtain from them current industrial information p
6
rtinent to our profession. As you know, 

our chapters are autonomous, and so national headquarters do not maintain addresses of members, and chapters should have their own computerized 

updated record which, if requested, should be available at the local level. 

The second and third items concern improving the visibility of Tau Alpha Pi on campus. One way to accomplish this goal is to have a casting of the key 

cemented on concrete in close~roximity to the engineering technologies building. Another way is to have sashes designed bearing the Tau Alpha Pi 

emblem and colors that can be worn by our members at commencement exercises and on other formal occasions. And, of course, still another way is to 

display the engraved charter. If you have not received your engraved charter, please be in touch with me. 

Tau Alpha Pi as an honor society extends recognition to students of superior scholarly achievement, leadership qualities, and noble character. Its sublime 

purposes and goals merit wide publicitywhich can be attained through replicas of keys, sashes, banners, and other displays and, most significantly, through 

the exemplary conduct of its members. 

I look forward to seeing more of you at the A.S.E.E. annual conference on June 20-24 at Texas A and M University. We shall have the opportunity to 

discuss our mutual concerns regarding Tau Alpha Pi. 

Frederick J. Berger 

-~ 

 

Presentation of Replica of Tau Alpha Pi Key to Prof. Frederick Berger Left to right: Dr. Dalhart R. Ekiund (President of Cogswell College, San 

Francisco), Prof. Frederick Berger, Dean Ronald C. Pareô. 
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AN ENGINEERING TECHNOLOGY COURSE  

FOR NUCLEAR POWER PLANT OPERATORS:  

A NEW EXPERIENCE  
 

The world is entering a new era of nuclear energy as a result of the oil shortage. It is generally recognized that more and more electric energy in this country 

will depend upon nuclear power generation as an alternative. Numerous nuclear power stations are, therefore, either currently in operation or under 

construction throughout the United States. 

After the Three Mile Island incident, the report submitted by the Presidentôs Commission on the Accident at Three Mile Island indicated: ñThe accident 

was initiated by mechanical malfunction in the plant and made much worse by a combination of human errors in responding to it.ò
1 
An incident such as this 

has made nuclear safety a top priority and challenge to scientists, engineers, and technologists to ensure maximum safety for nuclear power plants. 

Nuclear power plant operators often face certain kinds of uncertainty which necessitate major decisions. Human errors, especially operator errors, in a 

nuclear power plant have drawn much attention to the nuclear industry regulators. To eliminate the errors, adequate basic trainingwhich trains operators to 

respond to emergencies is a must. 

To implement basic training for the power plant personnel and to fulfill the requirements of the federal and state regulatory agencies, the Technical 

Training Center of the Duke Power Company at McGuire Nuclear Power Plant, North Carolina, and the Office of Continuing Education of the University 

of North Carolina at Charlotte (UNCC) in a joint effort offered a 42 - hour course in thermodynamics to the nuclear power plant operators to develop basic 

sound technical knowledge. The course was conducted and taught by the Department of Engineering Technology at UNCC during the summer of 1980 

(from May 29, 1980 through August 14,1980, everyThursdayfrom 1:00 p.m. to 5:00 p.m.). I was the instructor. 

Twenty-two people enrolled, coming from the three different nuclear power plants located in the Carolinas. The backgrounds of the participants were as 

follows: 

 

1. High school graduates with military nuclear power experiences. 

2. B.S. graduates with military nuclear power experiences. 

3. B.S. graduates in chemical and electrical engineering. 

4. B.S. graduates in mathematics. 

5. Candidates for engineering degrees. 

Several students had taken a thermodynamics course previously. 

The textbook Elements of Applied Thermodynamics by Johnston, Brockett, Bock, and Keating proved to be the most effective selection for the purposes 

of this course, incorporating the following outline: 

Introduction and the First Law of Thermodynamics 

Units 

Working Substances and Properties 

Specific Volume, Specific Weight, and Density 

Pressure and Temperature 
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Kinetic, Potential, and Internal Energy 

Heat and Mechanical Work 

Flow Work 

The First Law and the Steady Flow Energy Equation Basic concepts and the Non-Flow Process 

Properties, States, and Processes 

The Reversible Process 

The Energy Equation for Non-Flow Process, and the P-V Diagram 

Enthalpy, Entropy, and the 1-S Diagram 

Specific Heats 

Gases and the Non-Flow Gas Processes 

Gas Law 

The Polytropic Process Equation 

Non-Flow Reversible Gas Processes 

Work and P-V Diagram 

Internal Energy and Enthalpy of a Gas 

The Air Table Steam 

Saturation Lines 

The Steam Tables 

The Saturated Liquid and Saturated Vapor 

The Wet Vapor, and Superheated Vapor 

The Compressed Liquid 

The P-V Diagram, 1-S Diagram, and Mollier Chart of Steam 

Reversible Non-Flow Processes with Steam Steady Flow Processes 

Energy Equation for Steady Flow 

Nozzles, Turbines, and Boilers 

Liquid Pumps and Compressors 

Throttles 

The Throttling Calorimeter 

Heat and Energy Balance 

The Second Law of Thermodynamics 

Cycles 

Thermal Efficiency and the Second Law 

Irreversibility 

Ideal Cycle Analysis 

Work 



Carnot Cycle 

Available Energy 

Actual Thermal and Engine Efficiencies 

Entropy as an Index of Unavailability and Irreversibility Steam Power Cycle 

The Rankine Cycle and Rankine Reheat Cycle 

The Rankine Regenerative Cycle 

The Rankine Regenerative Reheat Cycle 

Nuclear Reactor Steam Plants and Cycles Heat Transmission 

Steady-State One- Dimensional Conduction 
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During the instruction period, Duke Power Company offered me a three-day tour of its McGuire Nuclear Power Plants, Units 1 and 2. I visited the 

simulated control rooms, the computer center, the thermal lab and the environmental lab at the Technical Training Center. I had also opportunities to 

discuss with several of the engineers some practical on-the-site engineering problems in relation to thermodynamics and heat transfer. This gave me an 

insight into preparing afuture course with emphasis not only on theoretic technical knowledge, but also on practical industrial needs. 

The subjects discussed during the three-day tour covered simulated pressurizer relief line effect, steam generator water level measurement system, 

feedwater and steam flow in the steam generator, heat balance of the McGuire Nuclear Station Units 1 and 2, and the TMI accident. These topics can 

definitely serve in the future as case studies for the universityôs thermodynamics classroom. 

Because of the limited time, topics such as gas cycles, air compression, steam turbine, and refrigeration cycles were omitted from the course outline. But 

the properties of steam, use of steam table and the Mollier Chart, steady flow process, and steam power cycle were strongly emphasized. 

This thermodynamics course was offered at the engineering-technology level. When reviewing the evaluation reports from the participants, I found them 

to be most positive, indicating that the course was highly satisfactory and met the studentsô expectations. The report also made known to me that many 

engineering topics, such as engineering mathematics, fluid flow, heat transfer, mechanical systems, HVAC, electrical theory nuclear physics, reactor 

theory, radiation protection, power cycle component testing, engineering materials, and waste-water engineering, were of great interest to and needed by 

the participants. 

The engineering technology program at the University of North Carolina at Charlotte is a two-year program accredited by ABET, It offers civil, electronic, 

and mechanical engineering technology courses in preparation for the BET degree. 

The experience described in this paper points to the importance for a close and direct technical cooperation and working collaboration between industry 

and engineering-technology education. Only through such joint efforts can the utilization of energy be safer. 

 

 

Pao-lien Wang 

University of North Carolina at 

Charlotte 

 

1 ñReport of The Presidentôs Commission on the Accident at Three Mile Island,ò (October 1979), p. 2. 
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THE OTHER SIDE OF  

ENGINEERING TECHNOLOGY:  

SOCIAL TECHNOLOGY  

 
One significant aspect of project-based efforts in a manufacturing environment is their high propensity for failure. For example, it is not uncommon for an 

engineer to utilize any number of the ñappropriateò technological methodologies in order to effect project implementation and yet still fail to achieve the 

desired outcome which was originally envisioned for the project. 

A typical situation is the case where a production engineer introduces a new piece of automated equipment to replace a number of old, antiquated 

bench-type single-station machines. Here is an actual quotation from the report on an unsuccessful project carried out by a production engineer: 

 

Well, Iôm really not sure what went wrong. I did all of the right things. For example, I ran a very detailed study of the feeds and speeds for eight weeks. I 

collected reams of data from all six of the old machines from both shifts. All of the data went into the computer, where it was pushed through a 

probabilistic model to establish a base me for the present process capabilities. Next, I studied the performance of all four of the top line automated 

machining centers on the market. I did a full capability study on paper and checked this out against the vendorôs qualification run. From all this, I wrote an 

appropriation request, presented it to management, and got approval to go ahead with the project. When the equipment came in, I set it up, trained the 

maintenance crew, ordered a spare parts package, turned it over to the production foreman, and now it just doesnôt seem to be working out the way I 

planned it. 

 

The project was not successful. One important reason was that the project engineer made the fundamental error of concentrating on the technical aspects of 

the project to the detriment of other important aspects, such as the humanistic and social. Unfortunately, it is quite easy to ñslide intoò a basic error of this 

nature. In the day-to-day pressure of commitments and deadlines, the insidious forces of technological intensification tend to drive out awareness of the 

human element present in every new plant project. Nevertheless, worker attitudes, worker concerns, and worker involvement are key elements in the 

success or failure of most change-based advancements. 

Fascination with new developments in technology, a desire to understand them, and an impulse to implement them are characteristic of the emerging 

profession of engineering technology. However, mature engineering technology practitioners practice a holistic approach to their craft. Such an approach 

includes a balanced treatment of all the elemental and environmental forces which can make project work fail or succeed. 

One very powerful set of forces includes the socio-humanistic, or ñpeopleò aspects of a project. This has recently been receiving substantial attention from 

management scientists. Their writings and findings contain a number of insights which are valuable to engineering technology practitioners. Some of these 

new developments can be found within the newly-conceptualized areas of sociotechnical systems, open systems planning, quality control circle, and 

similarly 
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researched regions. A brief discussion of a few of these areas will show their scope and thrust. 



 

Sociotechnical Systems 

The sociotechnical systems approach was developed in England by Eric Tristof the Tavistock Institute and in the United States by Louis Davis of the 

Graduate School of Management at UCLA. This approach resulted from studies which were concerned with the social changes in work groups associated 

with the technological conversion from ñsingle placeò mining to ñlong wall miningò in British coal mines. According to T.G. Cummings and S. Srivastva, 

in Management of Work: A Sociotechnical Systems Approach, ñthe advent of newer forms of mining with mechanized shovels and picks and a conveyor 

method of transporting coal drastically altered the single-place tradition.ò The Tavistock group found that it was not possible to implement the newer 

long-wall coal mining technology without first addressing the complex social aspects which took place in the individual work crews assigned to operate 

the machinery. Furthermore, it was necessary actually to go beyond this and address the interactions between the work crews on each of the various shifts 

in order to make the newly-introduced technology become workable. 

 

Open Systems Planning 

Open systems planning was originally described by James V. Clark and Charles G. Krone in their article ñTowards an Overall View of Organization 

Development in the Early Seventies,ò printed in Management of Change and Conflict. Open systems planning is a means of identifying and recognizing 

the ñdynamic realitiesò of a workplace, such as a factory floor. It maps out how the present organizational system acts toward and values these realities. It 

also addresses the value-goals of the present organization toward these realities, including an assessment of the potential impact of change on these values. 

Finally, it makes plans to restructure the environment of the system in order to influence the realities of the environment in the desired direction. This 

approach is in sharp contrast to the abrupt manner in which many new technologies have been introduced into a stable manufacturing environment in the 

past. 

 

Quality Control Circles 

Quality control circles are an import from Japan. They were originally introduced there as a result of post-World War II statistical quality control activities 

by the American statisticians J. M. Juran and E. W. Deming. Basically, they have evolved into a technique for getting production workers directly involved 

in the day-to-day elements of problem solving relative to their workplace. This is important according to William Ouchi, author of Theory Z, because 

ñinvolved workers are the key to increased productivity.ò Ouchi says that without involving the workers, there will be no increase in productivity. Worker 

involvement through the medium of quality circles mayalso be extended to the implementation of production engineering projects. 

 

Other Viewpoints Useful to Project Engineers 

It is always a useful experience for project engineers in industry to return to the original Western Electric Hawthorne plant experiments to regain an 

appreciation of the social and humanistic aspects of productivity-based project implementation. An excellent updated source is Man and Work in Society, 

which was published jointly by the Western Electric Company and the Harvard University 
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Graduate School of Management in 1975 upon the fiftieth anniversary of the original Hawthorne studies. In addition, the Workerôs Control and Workerôs 

Participation movements (described in Workerôs Control: A Reader on Social Change, Random House) provide insights into workersô feelings and 

attitudes regarding externally induced changes which impact ñtheirò workplace and workspace. 

 



Summary 

In 1960, C. P. Snow, the distinguished English novelist and writer, published his lecture on The Two Cultures and the Scientific Revolution. In this work 

he said that the world was becoming divided into dual camps, one of them characterized as being scientific and technological, and the other one 

characterized as nonscientific. The danger was developing that neither one would understand the other and that cultural barriers would arise which would 

cause new conflicts between these groups. 

There is a lesson here for project engineers who wish successfully to implement technological projects. The intended project may be as small as a new drill 

press or as large as General Motorsô troubled Lordstown, Ohio plant. Nevertheless, the project consists of two components: one of them is technological in 

nature, and the other is sociohumanistic. 

Attempts to implement the project with serious attention given only to the technological aspects are limited and inadequate. Such an approach is handi-

capped from the outset and carries with it a strong bias in favor of project risk and potential failure. An approach which attempts to recognize and integrate 

the significant factors of the new technology, the worker and the workplace environment, will minimize risk of not succeeding. 

 

Kenneth G. Merkel 

Professor and Chairman 

Industrial Systems Technology 

University of Nebraska, Omaha 
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INDUSTRYôS UTILIZATION OF 

GRADUATES 
 

Industryôs Needs 

Industryôs needs for technical manpower require many types of personnel with various levels of technical competence. The particular mix of personnel 

depends upon the various functions to be performed in each industry. In the last 10 to 15 years changes which have occurred in industry, in its products, in 

its manufacturing facilities, and in its mode of operation, have resulted in corresponding changes in the types and mix of technical personnel that have been 

employed. 

The various technical disciplines have seen various rates of change, and thus certain types of industries have changed more rapidly than others. The most 

obvious of these changes are related to the ñera of the computerò. Computer developments were recently identified as ñhaving progressed as far as they 

have yet to goò. Industryôs buzz words today include microprocessor, minicomputer, programable controller, robotics, to name just a few. The dynamic 

changes in our technology are reflected in the changes in industry and directly impact on the performance requirements of the various members of the 

technical manpower team. 

The increasing availability of baccalaureate engineering technology graduates has provided additional qualified technical personnel to help fill industryôs 

expanding needs. Engineering and Engineering Technology graduates however are often found in similar entry-level positions as well as continuing in 

career paths which often overlap. This interface between engineering and engineering technology is often misunderstood and sometimes produces conflict 

and confusion in a profession which should be unified and working together to improve the productivity and performance of our industries. 

There is an increasing number of companies throughout a wide range of industries who recognize the unique contribution which engineering technology 

graduates can make to their enterprise. The differences as well as the similarities between engineering and engineering technology must be understood. 



More importantly the unique personal characteristics and motivation of each individual must be integrated into the performance evaluation process. 

 

Industryôs Job Functions 

The spectrum of technical personnel on the engineering manpower team was first identified in the 1940ôs. That simple spectrum consisted of the scientist, 

the engineer, the technician, and the craftsman. Today however that spectrum has been expanded with an overlapping of responsibilities and classifications 

so that there is currently a continuum of job titles with no clearly defined or distinct separation among any of them. 

An evaluation of job titles is usually misleading since job titles vary from company to company and from industry to industry and are often assigned for 

different reasons. Job titles may be the same or equivalent, yet the job descriptions might be uniquely different. Job descriptions should clearly relate to the 

specific job function to be performed in order that the individual so employed can be evaluated relative to the adequate performance of those functions. 

Most employers in seeking engineering and engineering technology 
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graduates for entry-level positions attempt to match the job function requirements to both the personality of the individual as well as to that individualôs 

academic background. 

A brief discussion of various technical job functions is helpful in understanding the wide range of employment of engineering and engineering related 

personnel in industry with both similar as well as different job titles. 

The Relations-With-Industry Division of ASEE recognized this over 25 years ago and developed a guidance brochure titled 

 

DESCRIPTION OF 

Design - Manufacturing - Sales 

ENGINEERING POSITIONS IN INDUSTRY 

for the 

GUIDANCE OF ENGINEERING STUDENTS 

 

The emphasis in that bulletin identified more specifically the job functions associated with various job titles in use at that time. That general delineation is 

still valid today and allows us to identify three general functional areas which relate to technical jobs: 

 

1. Idea oriented job functions 

2. Thing or device oriented job functions 

3. People oriented job functions. 

The specific job description associated with various job titles will generally include elements of one or more of these job functions. The three functional 

areas relate to work in three corresponding categories: 

1. Research, Design, and Development 

2. Production and Manufacturing 

3. Sales and Management. 

Most engineering and engineering related positions include job functions which may include one or more of the following: management of the technical 

enterprise; theoretical studies and research; development of innovative ideas; production and manufacture of devices and systems; and application, 



maintenance, and servicing of those complex technical devices and systems. 

 

Comparison of Education 

The different job functions of the technical team members require a different educational background for each one. Typical base educational requirements 

are: 

For Engineers - 

A four year Bachelor of Science Degree in an Engineering field such as 

Electrical Engineering, Mechanical Engineering, etc. 

For Engineering Technologists - 

A four year Bachelor of Science Degree in a technical specialty such as 

Electrical Engineering Technology, Mechanical Engineering Technology, etc. 

Frequently, a two-year Associate Degree in some technical specialty will form 

the first two years of a four year engineering technology education. 

The different job functions typically performed by engineers and engineering technologists require differences in their educational programs. The different 

educational objectives and features of the Bachelor Degree programs in Engineering and Engineering Technology are revealed in Figure I. 
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Comparison of New Graduates 

A comparison of the typical characteristics of new graduates of Four Year Engineering and Four Year Engineering Technology programs is shown in 

Figure II. 

 

Entry Level Positions 

Academic education constitutes a minimum of only 4 years out of a career lifetime of about 45 years. The collegiate experience is therefore the initial 9°Io 

or 10% of a personôs lifetime career. The personal traits, the individualôs unique characteristics and ability to perform, as well as the ñopportunities and 

breaks,ò govern the success and advancement of each individual during the remaining 90% to 91% of that lifetime career. 

Engineers and Engineering Technologists perform job functions that are generally complementary. Since their education and interests are more similar 

than they are different, some overlap of job function does occur. Engineers usually seek employment in research and development, or systems analysis and 

design, or in engineering design. Engineering technologists are usually attracted to positions in applications design, or production and manufacturing, or 

field service, or in technical sales. 

Historically entry into the engineering profession has been accomplished by individuals with a variety of educational backgrounds. There is a wider 

spectrum than is found in most other professions. 

Engineering and engineering technology graduates enter the engineering profession in various entry-level positions and in those job functions which 

appeal to them and which match their personality traits and vocational interests. Their different educational backgrounds may allow for entry into the 

manpower spectrum at different levels and in different job functions. However in most industries there are many entry-level positions for which both 

engineering and engineering technology graduates may qualify. Exceptions obviously exist in basic research type job functions. 

Industryôs search for entry-level personnel has brought it to careful consideration of both engineering and engineering technology graduates. 

Many employers have job opportunities for which they seek either or both engineering and engineering technologist graduates. 



It is in this interfacing of the two types of graduates in similar entry-level positions that the similarities of the graduates tend to mask their differences. It is 

important to remember that to be a true professional or to be legally certified as an engineer one must demonstrate not only knowledge, but also skill or 

ñextensive responsible experienceò in the application of that knowledge with judgment. It is in this latter category that the individual performance and 

resulting advancement of the two types of graduates often find them in similar career paths. 

 

Career Advancement 

Industry seeks predictable, productive performers. All members of the engineering manpower team are judged on the successful and skillful application of 

their technical knowledge. Career advancement and financial rewards are measured in large part on the ability to solve problems in a timely fashion, to get 

things done, to motivate people, and to effectively manage the technical enterprise. The personal motivation of individuals results in their moving within 

the engineering manpower spectrum of industry as they expand their knowledge, 
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develop mature judgment, improve their problem solving skills, and become adept at motivating and managing people. 

Career growth beyond the entry-level position is dependent to a great extent on the personal performance of the individual. The interface between 

engineering and engineering technology graduates overlaps more as they advance beyond the beginning internship status. This is particularly evident in 

supervisory or management type job functions. Parallel progression allows both types of graduates to progress in their careers either by moving into 

management or supervision or by increasing capabilities within oneôs technical field. 

Engineering remains an open profession marked bya high degree of functional mobility for its members. Thus both engineering and engineering 

technology graduates move within the continuum of the engineering manpower spectrum seeking their own level of career achievements. 

 

Some Examples 

The Milwaukee School of Engineering in Fall 1979 and Spring 1980 conducted two independent surveys of engineering and engineering technology 

graduates. Graduates from the preceding five years were surveyed from the Electrical and Mechanical Departments. Although the surveys were not 

correlated and were conducted for other reasons, some comparative information is available. 

Figures Ill and IV indicate current job functions, while Figures V and VI show most commonly encountered job titles; 87% of Mechanical Engineering 

Technology graduates were given titles which included ñengineerò. There was less variation between job titles and functions in the Mechanical area than 

in the Electrical. The wide range of job titles indicated that employment of engineering and engineering technology graduates was generally more similar 

than different for the companies recruiting at MSOE. 

Salary ranges for all Electrical Department graduates who have been employed for six months to five years are not significantly different. 

Satisfaction with present job was questioned with: ñTo what extent does your present position relate to your career objectives?ò There are some thoughts 

that the Electrical Engineering Technology graduates may feel they do not have the same opportunity for advancement that is available to the Engineers. 

The involvement in continuing education is not too different than one might expect from formal continuing education in degree programs more popular 

with the engineering graduates. The area of further education (Figure X) and the Graduate Degree Program (Figure XI) seem to emphasize the more 

academic orientation of the engineer as well as the concern for more formal education for management. 

 

Conclusions - Recommendations 

The job functions in entry-level positions are being filled by both engineering and engineering technology graduates. An exception is found in the areas of 



research and development. The individual differences in people, in their performance, and motivation, and their uniquely different personalities can 

account for the differences between engineering and engineering technology graduates as well as the differences existing among engineering graduates or 

among engineering technology graduates. 

Definitive conclusions are difficult to draw from the limited information available, It is obvious thatin times of demand for qualified technical personnel 
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graduates in similar entry-level positions. The graduates tend to be more similar than different when viewed by some industries. Some industries will 

employ primarily engineers, others will employ both engineers and engineering technologists, and some will employ primarily engineering technologists. 

There is a difference in employment policies of large and small companies. 

A full scale comparative study of industryôs utilization of engineering and engineering technology graduates is recommended. The study should include 

various academic institutions and be conducted across various industries and employers. For too long we have deferred a careful evaluation of the 

utilization of the different members of our engineering manpower spectrum. The rapid changes in the body of our technical knowledge and the increasing 

use of technical personnel in new activities bear careful study. The guidance of both high-school and college students who have an interest in engineering 

or technically related matters is crucial to our industrial survival. 

 

NOTE: A number of the items are taken from IEEE - ñReport of the EAB Engineering Technology Study Committeeò - January 5, 1980. 

Further material is included in an unpublished guidance brochure currently in process in IEEE. 

 

 

 

Richard J. Ungrodt 

Vice President 

Academic Resources & Institutional Development 

Milwaukee School of Engineering 

Milwaukee, Wisconsin 
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Engineering Technology and Industrial Technology Degrees 

 

The most recent survey of technology degrees by the Engineering Manpower Commission is reported in Tables 3 and 4. Table 3 shows the data by state, 

school and degree level, while Table 4 gives the survey results by curriculum area and level. More than 16,500 engineering technology degrees at the 

associate level are reported for 1981 and more than 8,400 at the bachelor's level. Although more than 200 schools reported their degrees in this survey, the 

majority of which have one or more ABET (formerly ECPD) accredited programs, the data do not represent a true total for the U.S. because a sizeable 

number of schools without ABET accredited programs is not included. Five states produced about 55 percent of the associate degrees in engineering 

technology - New York, Ohio, Florida, Massachusetts, and Pennsylvania - while these five and five more - Texas, California, Illinois, Indiana, and 

Arizona - produced about 58 percent of the bachelor degrees in engineering technology. Byfar, the largest numberof degrees in engineering technology is 

awarded in electronics and electrical disciplines, followed by mechanical and manufacturing, and civil and construction technology areas. The number of 

computer and electromechanical associate degrees appears to have risen sharply over the previous survey. The number of engineering science and 

pre-engineering associate degrees is down from last year to less than 1,500 and is listed separately so as not to confuse them with technology degrees. 

 

I n excess of 7,000 industrial technology associate degrees are reported as well as more than 3,000 at the bachelor's level. The bachelor degrees are 

concentrated mainly in five states -Illinois, Michigan, Texas, Missouri, and Indiana - which produced 70 percent of the total. However, only Texas and 

Illinois from the previous list are among the top ten states producing associate degrees in industrial technology - the others being New York, Oregon, North 

Dakota, Pennsylvania, Utah, North Carolina, Tennessee, and New jersey. At the associate degree level, the largest curricular areas are electronics and 

electrical, computer and electromechanical, and automotive, while the great majority of BS degrees are in the undesignated area of industrial technology. 

 

Dr. Stanley M. Brodsky Member, Engineering Manpower Commission Professor New York City Technical College of the City University of New York 

 

*The reports from which the data is this article have been excerpted are available from the Engineering Manpower Commission, 345 East 47th Street, New 

York, N.Y. 10017. 

 
 

 





 




