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Statement from the
Executive Director - Secretary

TheJournalhas published professional and scholarly articles for six consecutive years. It has included, also, news items and iofonteadist to the
members of our society. Since the chapters of Tau Alpha Pi are autonomguasirtiads virtually the only publication to be read by all of them. As the
executive secretary of Tau Alpha Pi, | take pride in editing our adiouaha) which has earned the respect of the technology profession.
For news items and information to be included, it is neggdsr 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. Pleaseamoteahanger at my
college andtherefore, all mail must be addressed to national headquarters as indicated.
Thejournal furthermore, provides the opportunity for professionals to submit articles relevant to the engineering technologssmemnddbolarship
and technological develagents 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 TeamuolagytpBa at the
University of Cincinnati; Zeta Gamma at Texas A and M University; Kappa Beta at Anne Arundel Community College; Nu Beta at Bodiser
University (Carbondale); Omicron Epsilon at Middlesex County College; Nu Delta at De Vry Institute of Technologyd)¢ Ailpdng Kansas at Kansas
State University; Beta Louisiana at Nicholls State University; and Alpha Washington at Cogswell College
North.
As executive director, | am pleased to see the increasing number of chapters. | had the privilege to be pretemtatrigeeremonies of some of these
chapters: Beta Nu, Omicron Epsilon, Nu Delta, and Alpha Kansas. Where | could not attend because of compelling reasmss dblyaepresented.
| want at this time to thank Dean Larry Wolf (Zeta Alpha, Univgrsit 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 Bmis SGonhmunity College,
Florissant Valley) for attendinipe ceremonies of Nu Beta at Southern lllinois 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 dosntp tpdpeige the
professional status of the technologies, | extend many thanks: Dr. E. Kafrissen of Beta Nu; Dean CheryloAGaommma 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 OmicrpmE@3emetrios
Kyriazopolos and Dean Clydell H. Hoffman of Nu Delta; Professor Margaréaege 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, sex@esgethy 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 GoBétaf Reansylvania State

(Mont Alto Campus) and Professor CharlesTaylor,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 Alplghd3kar S. Chaudhari

of SigmaAlpha, and Dr. Anne Hyde of lota Gamma.

To the dedicated faculty who have recently assumed the positions of chapter advisers, | want to convey my congratulgisties dmdsuccess:
Professor Arthur Hurlbutof Beta Nu; Professor Donald P. Moore of Galefta; 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 lota Beta of Penn Stateq@am@ils) and Professor
Byron M. Robinson of lota Beta (@gtz Campus); Professor Franklin P. Abshire of XlI Delta; Professor David Smith of XI Gamma; Professor Ralph
Johnson of Sigma Alpha; Professor Gregory D. Wight of Chi Beta; ProfessorJohn D. McLaren of Alpha Kentucky; Dr. Ronfaddgparéashington;
andProfessor Howard 1. Medoff of lota 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. WadtkunsaoUpsilon introduced a gold

ring bearing the emblem of the society. Dr. Warren G. Keith, director emeritus, University of Alabama (Alpha Alabama)cconstd a 30 x 4
key, mounted it on velvet, and presented it to me. In addition, he prepaealed 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. | wish her well and manygeassfof kadership.

Two members of Tau Alpha Pi earnedharitorious certificate with which | 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 Ctiegsctdient alumina
casting and constructi ornl/ d&fawhshpesehkter jo mana thesASEE lumaheot i Eebraary 21888, byPresident Dalhart R.
Eklund and Dean Pare in recognition of my service to the engineering technologies. To Presidentigh@sd appredi@an of his dedicated service to

the society and the engineering technologies.

Recently, | was honored with an invitation to the presidential inauguration of Dr. Betty Lentz Siegel at Kennesaw Cotletja, Meorgia.
Unfortunately,l could not attend. | want to thank President Stephen R. Cheshier of Southern Technical Institute for representing nAdpduadPT ai

the inauguration.

To Dr. William Byer of the University of Alabama and to Dr. Frank Ross Stewart | express peramkalfthr presenting me with an honorary doctorate

in recognition of Afaithful service and valuabl e cvastimedtdcoincideowilsad t o
testimanial in my honor on May 31, 1981, at whitime | received over eighty letters of tribute. To all of you who wrote and to those over hundred who
attended, | express my appreciation.

The scroll, a copy of which appears in the centerfold ofkbigsna) was given to me on May 31, 1981 in recognittbmy service to the college, to the
engineering and engineering technologies professions, and Tau Alpha Pi. | am
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grateful to President Brown and to my colleague who composed and designed it and presented it to me.

Certainly, myappreciation and deep gratitude go to Dr. Lillian Gottesman for coordinating my testimonialdiinnerand also for most ably assisting in
editing thisJournal

As we look ahead to our future endeavors, there are three items to which | call yowratiémdre ~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 contactet@lamdi
identification with and loyalty to the college, armbe able to obtain from them current industrial informatistinent to our profession. As you know,
our chapters are autonomous, and so national headquarters do not maintain addresses of members, and chapters shoowihhevaherized
updatedecord 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 lymat is tasting of the key
cemented on concrete in close~roxyrio 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. Andjlbacotitsensty 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 qualiies;lzardcter. Its slime
purposes and goals merit wide publicitywhich can be attained through replicas of keys, sashes, banners, and othed ,cispsagsggificantly, through

the exemplary conduct of its members.

| look forward to seeing more of you at the A.S.E.E. ahgonference on June-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. Calhart R. Ekiund (President of Cogswell College, San
Francisco), Prof . Frederick Berger, Dean Ronald C. Par eo.
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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 orerelanttimenergy in this country

will depend upon nuclear power generatesian 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 reploree sMiblme tit eldarmd itmaei
was initiated by mechanical malfunction in the plant and made much worse by a combination of human errors in respor#ingnicident such as this

has made nuclear safety a top priority and challengadot®ts, 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 eratiss ppspatair errors, in a
nuclear poweplant have drawn much attention to the nuclear industry regulators. To eliminate the errors, adequate basic trainimgndpehatars to
respond to emergencies is a must.

To implement basic training for the power plant personnel and to fulfill tharesgents 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 Continuiog Btitteatniversity

of North Carolina at Charlotte (UNCQ) & joint effort offered a 42hour 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 UNCGutarimgy thfel 980

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

Twenty-two people enrolled, coming from the three different nuclear power plants located in the Carolinas. The backgroundt@pémspaereas

follows:

High school graduates with military nuclear power experiences.
B.S. graduates with military nuclear power experiences.

B.S. graduates in chemical and electrical engineering.

B.S. graduates in mathematics.

Candidates for engingag degrees.

Several students had taken a thermodynamics course previously.

The textbookElements of Appliedhermodynamics by Johnston, Brockett, Bock, and Keating proved to be the most effective selection for the purpose:
of this course, incorporatingé following outline:

Introduction and the First Law of Thermodynamics

Units

Working Substances and Properties

Specific Volume, Specific Weight, and Density

Pressure and Temperature

arwnE




1982 Tau Alpha Pi Page 7

Kinetic, Potential, and Internal Energy

Heat and Mechanical Work

Flow Work

The First Law and the Steady Flow Energy Equation Basic concepts and tii@édMoRrocess
Properties, States, and Processes

The Reversible Process

The Energy Equation for NeRlow Process, and the\PDiagram
Enthalpy, Etropy, and the -5 Diagram

Specific Heats

Gases and the Ndrlow Gas Processes

Gas Law

The Polytropic Process Equation

Non-Flow Reversible Gas Processes

Work and PV Diagram

Internal Energy and Enthalpy of a Gas

The Air Table Steam

Saturation Lines

The Stam Tables

The Saturated Liquid and Saturated Vapor

The Wet Vapor, and Superheated Vapor

The Compressed Liquid

The RV Diagram, 1S Diagram, and Mollier Chart of Steam
Reversible NofFlow Processes with Steam Steady Flow Processes
Energy Equation for Steadstow

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

SteadyState OneDimensional Conduction
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During the instruction period, Duke Power Company offered me a-tlagéour of its McGuire Nuclear Power Plants, Units 1 anbvisited the
simulated control rooms, the computer center, the thermal lab and the environmental lab at the Technical Training &keatso. dpportunities to
discuss with several of the engineers some practictiesite engineering problems inladon 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 practiclneddstri

The subjects discussed during the tkaleg tour covered sintated 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 thentMihes®dopics can
definitely serveinthé ut ur e as case studies for the universitydés thermodynamic
Because of the limited time, topics such as gas cycles, air compression, steam turbine, and refrigeration cycles wioaothétedurse outline. But

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

This thermodynamics course was offered at the enginetaigology level. When reviewing the evaluation reports from the participants, | found them
to be most positive, indicating that the cour se waalekhdwgto mgthasnmanyi s f ¢
engineering topics, such as engineering mathematics, fluid flow, heat transfer, mechanical systemslétidd@l theory nuclear physics, reactor
theory, radiation protection, power cycle component testing, engineering materials, andatasengineering, were of great interest to and needed by
the participants.

The engineering technology program atttheversity of North Carolina at Charlotte is a tyear 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 imperfan a close and direct technical cooperation and working collaboration between industry
and engineeringechnology education. Only through such joint efforts can the utilization of energy be safer.

Paclien Wang
University of North Carolina at
Charlote

l1inReport of The Presidentdés Commi ssion on the Accident at Thr ee Mi
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THE OTHER SIDE OF
ENGINEERING TECHNOLOGY:
SOCIAL TECHNOLOGY

One significant aspect of projelohsed efforts in a manufacturing envimoent is their high propensity for failure. For example, it is not uncommon for an
engineer to utilize any number of the #f appjeaimpementatior and yetestill faihto dclneye tlrea |
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 replacefeoltljrabequated
benchtype singlestation machines. Here is an actual quotation from the report on an unsuccessful project carried out by a production engineer

Wel | |l 6m really not sure what went wr odetiledstudydithe feads dnd spdedstfon eeght weekshl t
collected reams of data from all six of the old machines from both shifts. All of the data went into the computer, whengughed through a
probabilistic model to establish a base me for ttesgnt process capabilities. Next, | studied the performance of all four of the top line automated
machining centers on the market. I did a full ¢ apenbun.lFrom gl this,i wratesga 0 n
appropridion request, presented it to management, and got approval to go ahead with the project. When the equipment camapintraisetitthe
maintenance crew, ordered a spare parts package, turned it over to the production foreman, gnhdunew it doesndt seem t o be
planned it.

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

the project to the detriment of otherimpb ant aspects, such as the humanistic and soci al
nature. In the dayo-day pressure of commitments and deadlines, the insidious forces of technological intensification tend toalkiaeenats of the
human element present in every new plant project. Nevertheless, worker attitudes, worker concerns, and worker involkemeftraents in the
success or failure of most chaAgagsed advancements.

Fascination with new developments ecthnology, 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 appeoarhfto $Juch an appach
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 includesthesétio mani sti ¢, or HApeopl ed aspect ssubstantial atgentian frenc t .
management scientists. Their writings and findings contain a number of insights which are valuable to engineering tecutibiogsrs. Some of these
new developments can be found within the needyceptualized areas of sot@chical 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 systemapproach 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 chdngesus wssociated

with the technolgi cal conversion from Asingle placeo mining to @Al ongvaswa,l | m
in Managementof Work: Soci ot echni cal Systems Appr omgwithmedhanized sleodels and picksoahd amanveyr  f
method of transporting coal drastically altered the sipgleace tradition. 6 The Tavistock group foun

long-wall coal mining technology without first addis#ng 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 wa&atr@fvhe various shifts

in order to make the newiytroduced technology become workable.

Open Systems Planning

Open systems planning was originally described by JamewsofOrganiz&ibna r k
Development in the EarlyeéSv e n't i e s ,Managemennof Ghangei and Confli®pen systems planning is a means of identifying and recognizing
the Adynamic realitiesd of a workplace, such as a daadodlasthgse reditesolt . I

also addresses the valgeals of the present organization toward these realities, including an assessment of the potential impact of changdumsthese
Finally, it makes plans to restructure the environment of the systemen torchfluence 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 stabknganufeaiment in the
past.

Quality Control Circles

Quiality control circles are an import from Japan. They were originally introduced there as a resutWdnd¥Var |l statistical quality control activities

by the American statisticians J. M. Juran and E. W. Deming. Basit¢alyhtave evolved into a technique for getting production workers directly involved

in the dayto-day elements of problem solving relative to their workplace. This is important according to William Ouchi, author of Theaguge
Ainvol ved @&oké&ertsoarmctédased productivity. o Ouchi says that owért hou
involvement through the medium of quality circles mayalso be extended to the implementation of production engineerfg project

Other Viewpoints Useful to Project Engineers

It is always a useful experience for project engineers in industry to return to the original Western Electric Hawthoemeegiamgnts to regain an
appreciation of the social and humanistic aspects alystovity-based project implemenian. An excellent updated sourceMsin andWork 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 upoet f i f t t anniversary of the original Hawt hor
Participation movements (described in Workerodés Control :s06A fReddeargs
attitudesr egar ding externally induced changes which i mpact #Atheiro work



Summary

In 1960, C. P. Snow, the distinguished English novelist and writer, published his leciure ®wo Cultures and the Scientific Revolutiémthis work

he said hat the world was becoming divided into dual camps, one of them characterized as being scientific and technologicaithendottee
characterized as neaientific. The danger was developing that neither one would understand the other and thabatritnsaivould 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 intendeaygrejastsmall as a new drill
pressoraslargeasGenal Mot orso6 troubled Lordstown, Ohio plant. NevertHial ess.
nature, and the other is sociohumanistic.

Attempts to implement the project with serious attention given only to the tecloadlagpects 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 approactembpisit@atrecognize and integrate
the significant factors of theew 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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| NDUSTRYOS UTI LI ZATI ON OF
GRADUATES

|l ndustrydéds Needs

|l ndustryds needs for technical manpower require man yicularynxefgpersorinel p er ¢
depends upon the various functions to be performed in each industry. In thetta$bMears 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 amthnialgbéesonnel that have been
employed.

The various tehnical disciplines have seen various rates of change, and thus certain types of industries have changed more rapdsy Tenmost
obvious of these changes are related to the fer afhoafvitnhge pcroongpruetsesreod.
have yet to goo. I ndustryodés buzz words today i ncl udagustafew. The dynaance s s C
changes in our technology are reflected in the changes in industryraattiydmpact 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 teshmicahper| to help f
expanding needs. Engineering and Engineering Technology graduates however are often found in siraelgmisitions as well as continuing in
career paths which often overlap. This interface between engineering and engineering technologyisuofienstood and sometimes produces conflict

and confusion in a profession which should be unified and working together to improve the productivity and performamngustroes.

There is an increasing number of companies throughout a wide rangestfieslwho recognize the unique contribution which engineering technology
graduates can make to their enterprise. The differences as well as the similarities between engineering and enginelegygrashbe understood.



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

|l ndustrybés Job Functions

The spectrum of technical personnel on t he en g pleaspeetruin cogsistedeohtie sorertist, t e
the engineer, the technician, and the craftsman. Today however that spectrum has been expanded with an overlappiiglitEeapdtassifications

so that there is currently a continuum of job titles wittclearly 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 amdugteyoften assigned for
different reasons. Job titles may be the samequivalent, 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 adegyoateqgeeof thee functions.

Most employers in seeking engineering and engineering technology
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graduates for entrlevel positions attempt to match the job function requests to both the personality of the individual as well as to thatwnd d u a |l 6
academic background.

A brief discussion of various technical job functions is helpful in understanding the wide range of employment of engineéenmgneering related
personnel in industry with both similar as well as different job titles.

The RelationsWith-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 ithat bulletin identified more specifically the job functions associated with various job titles in use at that time. drahtigkneation 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 thestigok.fThe three funcinal
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 jaidms 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 devicgasarahdyspplication,



maintenance, and serviciofthose 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.sEygiltaldienal 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,édhanical Engineering Technology, etc.

Frequently, a tweyear 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 eegimg technologists require differences in their educational programs. The different
educational objectives and features of the Bachelor Degree programs in Engineering and Engineering Technology areFiguealéd in
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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 Teobg@logyiprshown in
Figure II.

Entry Level Positions

Academic education constitutes a minimum of only 4 yeat®f a career lifetime of about 45 years. The collegiate experience is therefore the initial 9°lo
or 10% of a personés | ifetime career. The personawellraas st héhddoppc
breaks, 0 govern the success and advancement of each individual dur
Engineers and Engineering Technologists perform job functions that are generally complementary. Since their educatimstsnak intore similar

than they are different, some overlap of job function does occur. Engineers usually seek employment in research anchtjevedggteras analysis and
design, or in engineering design. Engineering technologists are usually attractetdogimsapplications 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 educationalnoisckbnere is a wider
spectrum than is found in most other professions.

Engineering and engineering technology graduates enter the engineering profession in varidergeépiogitions and in those job functions which
appeal to them and which match their personality traits andtonal 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 mdawekptgitions for which both
engineering andrgineering technology graduates may qualify. Exceptions obviously exist in basic research type job functions.

|l ndustryo6s -ewlpersorinel has lbroughnitttorcgreful consitienaof 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 eetrgl positions that the similarities of the graduates temdask their differences. It is
important to remember that to be a true professional or to be legally certified as an engineer one must demonstrateavdedghy, but also skill or
fextensive responsi bl e exper ieewiltjedgment.rt isinhhé latepgategory that theoimdividuél petfdinzabce &nd o \
resulting advancement of the two types of graduates often find them in similar career paths.

Career Advancement

Industry seeks predictable, productive performers. All mesntiethe 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 sadvi@ probiely fashion, to get
thingsdone, to motivate people, and to effectively manage the technical enterprise. The personal motivation of individusighresutisving 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 emdgvel position is dependent to a great extent on the personal performance of the individual. The interfare betwe
engineering and engineering technology graduates overlaps more as they advance beyond the beginning internship stgasauscdlhrdyi evident in
supervisory or management type job functions. Parallel progression allows both types of graduatgede m their careers either by moving into
management or supervision or by increasing capabilities within one
Engineering remains an open profession marked bya high degree of functional mobility for its members. Thus both ergideenigigeering
technology graduates move within the continuum of the engineering manpower spectrum seeking their own level of caneeméshieve

Some Examples

The Milwaukee School of Engineering in Fall 1979 and Spring 1980 conducted two indepemdeys$ f engineering and engineering technology
graduates. Graduates from the preceding five years were surveyed from the Electrical and Mechanical Departments. Akbhotgys twere not
correlated and were conducted for other reasons, some companétivnation is available.

Figures lll and 1V indicate current job functions, while Figures V and VI show most commonly encountered job titles; 85&harfidal Engineering
Technol ogy graduates were gi ven t ivaribtiensbetwebn jab litles anddunatiah®inl thefiVieahanicah azea than.
in the Electrical. The wide range of job titles indicated that employment of engineering and engineering technology wesdgewesally more similar

than different for the companiescruiting at MSOE.

Salary ranges for all Electrical Department graduates who have been employed for six months to five years are notysdiffiéiesnt
Satisfaction with present job was questliatne dt owiytdhur fclTeaor emehra to bejxe cetnit
that the Electrical Engineering Technology graduates may feel they do not have the same opportunity for advancemeilabiat is the Engineers.

The involvement in continuing education is t@d 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 Xinpbasizieo the more
academic aentation of the engineer as well as the concern for more formal education for management.

Conclusions- Recommendations
The job functions in entrlevel positions are being filled by both engineering and engineering technology graduates. An exdeptannsthe areas of



research and development. The individual differences in people, in their performance, and motivation, and their uregeetypdiffonalities can
account for the differences between engineering and engineering technology grasluagkas 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 demgudliieed technical pasonnel
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graduates in similar entigvel positions. The graduates tend to be more similar than different when viewed by some industries. Some industries wil
employ primarily engineers, others will employ both engineers andesrgig technalgists, 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 i ndust raguates isuwacommendea.tThecstudy shbuldenolgle n e
various academic institutions and be conducted across various industries and employers. For too long we have deferrevauedici of the
utilization of the different members of our engineering noavgr 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 betbhaghand college students who have an interest in engineering

or technially related matters is crucial to our industrial survival.

NOTE:A number of the items are takenfromIEEEReport of the EAB Engi neerJamugay5T®&8hnol ogy St L
Further material is included in an unpublished guidance brochtmendy in process in IEEE.

Richard J. Ungrodt

Vice President

Academic Resources & Institutional Development
Milwaukee School of Engineering

Milwaukee, Wisconsin
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Comparison
Factor

Program
Emphasis

Expertise
Objective

General
Course
Objective

Technical
Courses
Emphasis

Laboratory
Courses
Emphasis

Technical
Design
Emphasis

Graduate
Education
Opportunities

Tau Alpha Pi

Figure |

ACADEMIC PROGRAMS

Four Year Engineering
Program

1. Emphasis on developing
analytical solutions and al-
ternatives for open-ended
problems.

2. Develops conceptual
abilities.

3. "Engineering in Science
Core" provides common
language and a base of
fundamentals required of
all engineers.

4. Engineering courses
stress underlying theory
of subject matter

5. Emphasis in laboratory
courses stresses an investi-
gation of experimentation
methods and learning

about developing areas.

6. General design principles
are developed, applicable

to a wide variety of problem
situations.

7. Graduate study in engi-
neering as well as other
areas is available for quali-
fied students having a B.S.
in engineering.

Page 17

Four Year Engineering
Technology Program

1. Emphasis on utilizing
current application informa-
tion and practices for specif-
ic technical problems.

2. Develops application
abilities.

3. Technical Specialty Core
provides an extensive pro-
gressive sequence of
specialty subjects focused
in the technical disciplines.

4. Technology courses
stress application of tech-
nical knowledge and

methods to current technical
problems.

5. Emphasis in laboratory
courses stresses practical
design solutions and evalua-
tion techniques for in-
dustrial type problems.

6. Current design procedures
of a complex but well estab-
lished nature are developed
applicable to a specialized
technical area.

7. Graduate study in
management or admini-
stration is available for
qualified students having

a B.S. in engineering tech-
nology.
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Comparison
Factor

Technical
Interest

Technical
Capability

Technical
Practices

Typical
Beginning
Job
Aspirations

Adaptability
to Current
Industrial
Practices

Average
Starting
Salary

Tau Alpha Pi

Figure 11

1982

CHARACTERISTICS OF NEW GRADUATES

New Engineering
Graduate

1. Engineering graduate is
relatively broad; has an
analytical, creative mind
challenged by open-ended
technical problems.

2. Engineers use basic know-
ledge of materials, forces,
energy, physical and
chemical behavior to de-
velop products and services
beneficial to humankind.

3. Engineer develops new
procedures to advance the
state-of-the-art.

4. The BSE entering industry
would most 1ikely aspire to
an entry level position in
conceptual design, systems
engineering, or product
research and development.

5. Upon graduation, an engi-
neer typically requires a
period of "internship" since
the engineering program
stresses basic fundamentals.

New Four Year Engineering
Technology Graduate

1. Technology graduate is
relatively specialized; has an
applications orientation

that is challenged by specific
technical problems.

2. Technologist utilizes a
knowledge of technical
sciences and applied phys-
ical sciences to produce
services beneficial to
humankind.

3. Technologist applies
established procedures
utilizing current state-of-
the-art.

4. The BSET entering in-
dustry would most Tikely
aspire to an entry level
position in product design,
product development,
technical operations, or
technical services and sales.

5. Upon graduation, tech-
nologists may be ready to
begin technical assignments
immediately since the tech-
nology program stresses
relatively current industrial
practices and design pro-
cedures.

(About the same for both, Engineering slightly higher)
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Figure 111
Job Function - Electrical
Electrical
Electrical Engineering
Engineering Technology
Design 36% 38%
Supervision 21% 15%
Technical Sales 9% 20%
Field Engineering 7% 13%
Research 6% 2%
Development 4% 2%
Test/Evaluation 4% 8%
Analytical Analysis 3% 0%
Manufacturing Control 3% 2%
Manufacturing Planning 3% 0%
Other 1% 0%
Figure IV
Job Function - Mechanical
Mechanical
Mechanical* Engineering*
Engineering Technology
Design 443 32%
Supervision 24% 31%
Technical Sales 10% 10%
Field Engineering 21% 18%
Research 18% 8%
Development 35% 14%
Test-Evaluation 37% 30%
Analytical Analysis 26% 14%
Manufacturing Control 6% 8%
Manufacturing Planning 6% 5%
Other 0% 0%

*Multiple Functions Reported.

Tau Alpha Pi
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Figure V
Commonly Encountered
Titles - Electrical

Electrical
Electrical Engineering
Engineering Technology
Design Engineer 25% 10%
Electrical Engineer 18% 20%
Project Engineer 14% 20%
Sales Engineer 1% 8%
Application Engineer 7% 1%
Senior Engineer 5% 17%
Field Engineer 5% %
Test Engineer 5% 4%
Branch Manager 5% 2%
Associate Engineer 2% 4%
Software Engineer 2% 4%
Figure VI

Note:

Note:

Commonly Encountered
Titles - Mechanical

87% of Mechanical Engineering Technology
graduates carried job titles which included
"engineer". Most common titles included
Project Engineer and Design Engineer.

Comparative information for Mechanical
Engineering graduates not available in
useful form.
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Figure VII
Salary Ranges - Electrical
Electrical

Electrical Engineering
Engineering Technology

15 - 20,000 314 13%
20 - 25,000 429 46%
25 - 30,000 10% 15%
30 - 35,000 4% 4%
35 - 40,000 2% 2%
40 - 45,000 29 2%
45 - 50,000 0% 1%
above 50,000 1% 0%
no response 8% 172

Figure VIII
Satisfaction with Job
Elec Mech

Elec Engrg Mech Engrg
Engrg Tech Engrg Tech

0 to 25% 10% 8% 9% 1%
25 to 75% 44% 47% 563 52%
75 to 100% 44% 29% 35% 37%
no response 2% 16% i wave
Figure IX
Involvement in Continuing
Education
Electrical
Electrical Engineering
Engineering Technology
To no extent 20% 13%
Short courses 50% 58%
Degree program 30% 22%

Other 0% 7%

Figure X

Area of Continuing Education
Study - Electrical
Electrical

Electrical Engineering
Engineering Technology

Engineering or

Technology 52% 50%
Science 1% 0%
“fanagement 21% 2%
no response/other 26% 48%

Figure XI

Graduate Degree
Program - Electrical

Electrical

Electrical Engineering
Engineering* Technology**

MS undesignated 0% 1%

MS Computer Science 3% 2%

MS EE 21% 6%

MBA 14% 6%

MS Engineering Mgnt. 3% 1%

MS other 2% 2%

Ph.D. 0% 1%

*Includes dual degree selections.

**Does not include second BS in Mechanical
Engineering Technology.
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TECHNICIANS AND TECHNOLOGISTS
— AN UPDATE* —

Starting salaries paid to associate degree graduates of engineering technology
programs averaged $1371 per month in 1981 while bachelor of technology
graduates earned an average of $1672 per month, according to the Engineering
Manpower Commission’s Placement of Engineering and Technology Graduates,
1981. Thus, technologist graduates earned about $300 per month more than
technician graduates. This difference is down from $400 in 1980.

Average starting salaries for technician graduates increased by 24.1 percent
from 1980 to 1981, while those of technologist graduates increased by 11.1
percent over the same period (see Table 1). Both of these increases are larger
than for 1980, although the recent trend of larger increases by associate degree
graduates has continued at an accelerated rate. Therefore, while technologist
starting salaries exceeded those of technician graduates by 36 percent in 1980,
this figure was reduced to 22 percentin 1981. The starting salaries of both groups
exceeded the increase in the Consumer Price Index, which rose by 10.7 percent
over the period. This reverses the situation in 1980 when both fell behind the rise
in the Consumer Price Index.

TABLE 1

AVERAGE MONTHLY STARTING SALARIES
OF TECHNOLOGY GRADUATES

1980 - 1981
1981 1980 Percent
Increase
Technology Graduates
AS $ 1371 $ 1105 241
BS 1672 1505 11.1
Consumer Price Index (July) 274.4 247.8 10.7

Sources: Technology starting salaries from the Engineering Manpower
Commission placement survey. Consumer Price Index from
Monthly Labor Review, U.S. Department of Labor.
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FIGURE 1
Average Monthly Starting Salaries Offered
to Technology Graduates
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JOB MARKET CONTINUES FAVORABLE FOR TECHNOLOGY GRADUATES

The Engineering Manpower Commission placement survey, cited above,
shows that the job market for graduates of technology programs remains good. In
the case of the two-year associate degree graduates, 83 percent had firm plans as
of their graduation date. This includes 25 percent who were continuing full-time
study, but excludes 4 percent who were still considering job offers. Thirteen
percent had no job offers and had no plans. This is up from 10 percent in 1980.
Eighty-one percent of the four-year technology graduates had made commitments
as of graduation, including 3 percent who planned to continue their studies full-
time. In addition, a sizeable 8 percent were still considering job offers while 11
percent had no job offers or plans, up from 9 percent in 1980. A summary of the
1981 placement survey is given in Table 2. Both groups had larger proportions
who had no offers or plans than in the previous year indicating increased
selectivity in making offers by prospective employers. The increase in the number
of four-year graduates still considering offers, from 1 percentin 1980 to 8 percent
in 1981, shows that larger numbers of the graduates are receiving multiple offers
for consideration.

TABLE 2
PLACEMENT OF TECHNOLOGY GRADUATES — 1981
Two-Year Four-Year
Associate Bachelor's
Newly Employed = i
Returning to Job A 6%
Full-Time Study 25 3
Considering Job Offers
Other 3 2

No Job Offers or Plans 13 11
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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 Awsatile 8ata by state,

school and degree level, while Table 4 gives thwesy 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 schoolsirefagtedsiin this survey, the
majority of which have one or more ABET (formerly ECPD) accredited programs, the data do not represent a true totalSfobéicaude a sizeable
number of schools without ABET accredited programs is not included. Five states produced about 55 pheassotiate degrees in engineering
technology- New York, Ohio, Florida, Massachusetts, and Pennsylvawhile these five and five moreTexas, California, Illinois, Indiana, and
Arizona- produced about 58 percent of the bachelor degrees in enggesrhnology. Byfar, the largest numberof degrees in engineering technology is
awarded in electronics and electrical disciplines, followed by mechanical and manufacturing, and civil and construdiogyteckas. The number of
computer and electromieanical associate degrees appears to have risen sharply over the previous survey. The number of engineering science :
pre-engineering associate degrees is down from last year to less than 1,500 and is listed separately so as not to cortfusecthelogyidegrees.

| n excess of 7,000 industrial technology associate degrees are reported as well as more than 3,000 at the bachdierlsaevelor degrees are
concentrated mainly in five stataflinois, Michigan, Texas, Missouri, and Indianahich produced 70 percent of the total. However, only Texas and
lllinois from the previous list are among the top ten states producing associate degrees in industrial te¢haatwyrs being New York, Oregon, North
Dakota, Pennsylvania, Utah, North Glima, Tennessee, and New jersey. At the associate degree level, the largest curricular areas are electronics al
electrical, computer and electromechanical, and automotive, while the great majority of BS degrees are in the undesigifatetlistriatechnology.

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

*The reports from which the data is this article have been excerpted are available from the Engineering Manpower C@dmisasid 7th Street, New
York, N.Y. 10017.
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Table 3. Technology Degrees by School and Degree Level, 1981

Engineering Technology
State and School Cert. ASET BSET  Cert.
Alabama 23
Alabama A&M 149
Jefferson JC 26
Reid State Tech 27
ALABAMA 53 172
Arkansas Little Rk 8 13
ARKANSAS 8 13
Arizona State 80
DeVry Phoenix 277 205
Glendale CC 11
No. Arizona 40
Phoenix 31
Pima CC
ARIZONA 319 325
Cal Poly State SLO 110
Cal State Poly Pom 154
Cal State Sacramnto 65
Cal Maritime 46
City College San Fr 52
Cogswell 49 71
Diablo Valley 27
Merced 9
Northrop 45
Pacific Union
CALIFORNIA 182 446
Colorado Tech 99 36
Mesa Colorado 22
Metropolitan State 20 49
Southern Colorado 48 99
COLORADO 189 184
Connecticut U 9
Greatr New Haven TC 9 25
Hartford State TC 194
Norwalk State TC 138
Thames Val State TC 104
Ward TC Hartford 76 24
Waterbury State TC 105
CONNECTICUT 642 33
Delaware Tech Wilm 151
DELAWARE 151
C.P.S.E&T U.D.C. 22 90 14
DISTRICT OF COLUMBIA 22 90 14
Broward CC No.
Central Fla U 96
Embry-Riddle 16
Florida 2
Florida A&M 34
Florida Inst Tech JB
Florida Internacl 144
Hillsborough 22
Miami-Dade No, 412
Miami-Dade So. 349
New College 51
No. Fla U
Okaloosa Walton 21
Palm Beach JC
So. Fla U 42
St Petersburg JC 187
Tampa Tech Inst 565
FLORIDA 1556 385
Berry
DeVry Atlanta 57 18
Fort Valley State 6
Georgia Southern 36
Savannah State 33
Southern Tech 105 265
South Georgia
GEORGIA 162 358

Industrial Technology

ASIT  BSIT MSIT
20
20
71 2
39
52 130
52 169 71 2
U
60
20
15
41
12 2
88 96
7
7
4 9
70
9 82
13 161
74
14 24
165 6
38
19
107 227 6
7
34
2
2 41
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Table 3. Technology Degrees by School and Degree Level, 1981.
Engineering Technology Industrial Technology
State and School Cert. ASET BSET Cert. ASIT BSIT MSIT
Idaho State 149
Ricks 67
IDAHO 149 67
Belleville 10 79
Bradley 95
DeVry Chicago 254 184
Eastern Illinois 30
Illinois State 160
Morrison 85
Oakton CC 10
Parkland 10
Parks St L 30 3
Richland CC 17
Rock Valley 108
So. Il1 Carbondale 151 594
Thorton CC 38
Triton 33 76
Western Illinois 49 4
ILLINOIS 432 433 }18 833 4
Indiana State 179
Indiana St Evansvl 16 15
Purdue-W Lafayette 268 189
Purdue-Calumet 130 99
Purdue-Ft Wayne 76 55
Purdue-Indianapolis 119 65 123 57
Purdue-No. Central 14
INDIANA 623 423 123 236
Clinton CC 25
Hawkeye Inst 57
Iowa Western 8 44
Kirkwood CC 29
dorthern Iowa 57
Northern Iowa Area 39
Southwestern Iowa 8
Western Iowa 70
TOWA 172 108 57
Johnson City 18 1
Kansas Tech 88 47
Pittsburg State U 48 122
Schweiter Tech 20
Wichita 14
KANSAS 126 109 1 122
Lexington TI 52
Louisville 73
Western Kentucky 46 7 34
KENTUCKY 125 46 7 34
Delgado 113
Louisiana Tech 63 41
LSU Baton Rouge 14
LSU Eunice 1
Southern 4 43
LOUISIANA 180 98 1
East Maine Voc-Tech 5 62
Maine 90 49
MAINE 95 49 62
Capitol Inst 27 89
Maryland 25
Montgomery 34
Prince Georges 109
MARYLAND 170 114
Blue Hills Tech 93
Bristol CC 48 12
Cape Cod CC 5
Central New England 134 69
Franklin Inst 66
Greenfield CC 17
Lincoln Northeastrn 89 87
Lowell 30 45 1 40
Mt Wachusett 28
North Shore CC 44
Quinsigamond CC 23
|~ R 4] 21






