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June 15, 2007

Los Alamos Summer School 

Leadership Program

Engineering Professionalism, Education, and Registration

Reading Assignment: Kemper and Sanders, Ch. 1, 5, and 9

Part I — Engineering Profession
Engineering Professionalism is inseparable from issues of Registration and Education.

We will explore Professionalism in Engineering,

Education requirements and trends, 

And issues associated with Registration, 

Question?"
Is Engineering Really a Profession?"


Answer could be Yes, Maybe, or No

Depending on who is doing the defining or interpretation
What or who is a professional?  (Ask Class for Definitions)

Doctors, Dentists, Lawyers, Veterinarians, Accountants, Athletes, Actors, 




Wrestlers

Definition of Profession from Webster's Dictionary:

"A calling requiring specialized knowledge and often long and intensive preparation including instruction in skills and methods as well as in the scientific, historical, or scholarly principles underlying such skills and methods, maintaining by force of organization or concerted opinion high standards of achievement and conduct, and committing its members to continued study and to a kind of work which has for its prime purpose the rendering of a public service."

Key words are:





Specialized Knowledge




Intense preparation  (No doubt)





Organization
Not always


High standards of achievement and conduct
applicable


Continued study




Public service

Today, almost all Engineers possess specialized knowledge from a well-defined college or university curriculum.  Intense preparation is obvious.

Essentially every field of Engineering is represented by a "Professional Society", who adopt guidelines of ethical behavior which partially serve to identify high standards of achievement and conduct.

Continued Study and Public Service are slippery issues.


Study vs. course work?


Public service and non-public jobs?


Title "Professional Engineer" is protected by law in every state.

Taft-Hartley Act defines professionals in a way that includes engineers.  

{See P. 13 of Kemper and Sanders for detailed statement of Professional Employee under Taft-Hartley Act.}

As a result of Taft-Hartley Act:


1.  Professional Employees may not be included, against their 


wishes in a union with nonprofessional employees.


2.  Professionals exempt from time-and-a-half for overtime


3.  Keep own time records instead of punching a clock

One measure of professionalism is that we celebrate National Engineers Week in February of each year.  

THERE ARE MANY GOOD REASONS TO SEEK PROFESSIONAL STATUS FOR ENGINEERS:

1.
PROFESSIONALS ARE RECOGNIZED FOR THEIR HIGH 
LEVEL OF TRAINING OR UNUSUAL PERFORMANCE 
CAPABILITIES.


HIGH LEVEL OF TRAINING



MEDICAL DOCTORS, ATTORNEYS, ACCOUNTANTS

UNUSUAL PERFORMANCE LEVELS



PROFESSIONAL ATHLETES, ACTORS, ROCK SINGERS
2.
PROFESSIONALS HAVE GREATER PRIVILEGE AND 
FLEXIBILITY THAN NON-PROFESSIONALS



FLEX WORK HOURS



LESS PERSONAL ACCOUNTABILITY



MORE VACATION



HIGHER PAY (GENERALLY)

3.
PROFESSIONALS GENERALLY CAN AND DO DRESS BETTER IN WORKPLACE



DON'T USUALLY GET HANDS AND CLOTHES DIRTY 



TEND TO INTERACT AT DECISION-MAKING LEVELS

4.
OTHERS?????
DUAL PERSONALITY OF ENGINEERING PROFESSION

MOST  ENGINEERS TODAY HOLD THE BS DEGREE, BUT SEEK PROFESSIONAL STATUS


IS THIS ENOUGH TO COMPARE TO MD, LAW, ETC TRAINING


ENGINEERS NOT UNIVERSALLY REQUIRED TO BE 


LICENSED.


CAN WE JUST SAY WE ARE PROFESSIONALS AND MAKE IT SO?

WE WILL DISCUSS THESE ISSUES BY LOOKING AT EDUCATION AND REGISTRATION , THEN WILL HAVE A BETTER IDEA OF FUTURE TRENDS
CLEARLY IT IS IN OUR BEST INTEREST TO BE CONSIDERED PROFESSIONALS BY:



OTHER PROFESSIONALS



LEGISLATORS



GENERAL PUBLIC



EMPLOYERS

Part II — Education

Reference:  Engineering Education and Practice in the United States —

Foundations of our Techno-Economic Future, National Academy Press, Washington, D.C., 1985

Project approved by National Research Council

Members drawn from:


National Academy of Sciences


National Academy of Engineering


Institute of Medicine

Definition Used in Study: 


Engineer:  Person having at least one of following qualifications



a.  College/Univ. BS or advanced degree in an accredited 


engineering program.



b.  Membership in a recognized Engineering Society at a 


professional level.



c.  Registered or licensed as an engineer by a 




governmental agency.



d.  Current or recent employment in a job classification 



requiring engineering work at a professional level.

Note that Education is only one of the requisite elements, but we all know how difficult it would be today to achieve full engineer status without formal education in mathematics, physics, chemistry, and engineering basics.

Let's look at Engineering Education Trends:

Question:  To critically examine engineering education and practice, one must ask


l.  What educational level constitutes an Engineering Degree?



B.S. in Engineering, or possibly



B.S.E.T.


2.  How long is required, and how long does it take?



4-year recognized program, 



5-year national trend

3.  Who sets the standards?



Schools themselves - formal procedure for academic requirements



ABET - Accrediting Board of Engineering and Technology 



WASC - Western Association of Schools and Colleges



Association of Professional Engineers



American Society for Engineering Education (ASEE)



NSF (probably most active group in forming and funding studies



National Society of Professional Engineers

At least 10 major studies of undergraduate education over past several years:


More math and science


More humanities


More design projects


More teamwork stressed

Makes it hard to be an engineer without formal training.

4. Recent Trends: National Academies “Rising Above the Gathering Storm”, 2005 – National Competitiveness theme



Engineers need broader education – Nano, Bio, Info, 




Multidisciplinary Approach

Attract more people into the pipeline (65,000 BS per year, no growth)

5.
 Who is in the pipeline, in other words, where do the students come 


from?

Pipeline is full of Caucasian/Asian males, with 15-20% females and 10% underrepresented groups
Females and minorities will make up majority of new entrants into the work force, but loose them at 8th grade (math, difficult)



Shrinking pool unless better recruitment

6.  Shortage or surplus?



Important question:



NSF 1990 study projected shortage of 450K Scientists and 



Engineers by 2005 - hotly contested



Japan produces same number BS Engineers as US, but has 



half the population



Recent studies indicate that we are overproducing Ph.D.s in Engr.

(Virginia Tech Study, around Jan 98, states that there 
will be 360,000 openings in CS related jobs by 2005 or  sooner.  President Clinton pledged $128M and Gov. Wilson (CA) pledged $6+M for increased engineering and CS trained people.)



(In 1996 Silicon Valley created more new jobs than 


qualified workers to fill them.)  Still continues today.

6.  How much Engineering Education is enough? 



Depends on your career objectives

BS is minimum formal preparation (BSET is problematic)



Need additional training to move between sub-disciplines



MS considered entry level to professionalism by many

UCD has instituted 5-yr BS/MS program , and adopted in most majors



World is more complicated - need continuous training




Internet, lasers, computers, etc. 

(now nanotechnology, biotechnology, information technology)



Didn't have personal calculators when I graduated



No laser technology, no personal computers


Ph.D. required for decent teaching position

Challenge:  Very few H.S. in US offer bonafide courses in engineering at the HS level.  By volunteering you can promote science and engineering awareness, and with more effort you can develop pre-engineering courses — such as — How things work, Understanding Technology, Computer Science Fundamentals, Micro-Electronics,

Robotics, Environmental Engineering

You can think of others!

Introduction to Registration:

Quote from Engineering Times, Vol. 17, No. 7, July 95, Page 2

“In California it is unlawful for anyone (1) to practice or offer to practice civil, electrical, or mechanical engineering, or (2) represent himself or herself as a, or use the title of, “civil,” “electrical,” or “mechanical” engineer, unless currently licensed by the state engineering board.  It is also unlawful for anyone other than a professional engineer licensed by the state engineering board to use the titles, “professional engineer,” “registered engineer,” or “consulting engineer/”

TALK ABOUT THESE ISSUES IN THE NEXT PART OF THE LECTURE
STOP HERE FOR FIRST HALF OF LECTURE (TAKE A BREAK)

LECTURE, SECOND HALF:

Part III — Registration
One measure of Professionalism is through Professional Registration.

Each state sets its own registration requirements.


Typical Elements:

1.  Specific training plus experience (8-year model)


ABET BS plus 4 yrs acceptable experience


Non-ABET plus 6-8 years experience


no degree plus 12 yrs experience

2.  Engineering Fundamentals Exam or EIT

8 hours  50-60% pass

Math, Circuits, Fluid Mechanics, Thermodynamics, Dynamics, 
Statics, Chemistry, Mechanics of Materials, Engineering 
Economics, Materials Science, Structures of Materials , 
Applied Math, Thermal and Fluid Mechanics.

3.  Professional Exam

8 hours

45-100% pass


Design, Modification, and R/D in your discipline.


2 yrs minimum between exams

California Requirements:

6 years experience acceptable to the board.


4 years credit - graduate of accredited curriculum


2 years credit - graduate of accredited E.T. curriculum


Extra year credit for graduate work (M.S. or Ph.D.)

In California those practicing Civil, Electrical or Mechanical engineering must be registered to practice.

All other disciplines are "Title Regulated", but not "Practice Regulated"
List of Approximately 20 Engineering Disciplines for Registration:


Aero/Aerospace


Agricultural


Metallurgical


Chemical



Nuclear


Civil




Petroleum


Control Systems


Quality


Corrosion



Safety


Electrical



Traffic


Fire protection




Industrial






Manufacturing




Mechanical


Structural, Soils, Geotechnical (subs of Civil requiring separate 
registration)

Also 3 protected titles:


Professional


Consulting


Registered

Must  be registered as such to use these titles on stationary, business cards, advertisements, etc.

Usage implies trust to the public

Exemption Clause:

Professional Engineering Act describes certification requirements but provides an exemption clause.


Clauses:


l.  Officers and employees of U.S. Govt.


2.  Subordinates of registered engineers


(but can't use protected titles without registration)


3.  Engineers employed by a company doing manufacturing, 
mining, public utilities, R & D, or other industrial corporations.

(this exemption does not apply to Civil Engineers)

A number of attempts have taken place to remove exemption clause.

Can practice in all 20 disciplines + consulting


except:



Civil (including structural, soil, geotechnical)



Mechanical



Electrical

but can't use the official titles.

C.E. NEVER EXEMPT

Since most of you will be exempt, why bother?

1.
Exemption clause may get revoked, and many states do not have 


an exemption clause.


2.
Required to become a consultant.


3.
Signing legal documents as a professional engineer.



(courts won't help collect fees if not registered)


4.
Testify as expert witness.


5.
Mark of distinction.


6.
Possible future spread of recognition



a.
Protects investment in engineering education



b.
Keeps door of opportunity open



c.
Assures recognition by legal bodies



d.
Assures recognition by foreign companies
Why is is Public and some states interested in Registration?

Protect the public from incompetent professionals

Why would an engineer be interested in registration?

All the specifics we discussed above, plus



Proves you know your stuff



Weeds out incompetent peers



Helps Certify professional status



Might bring bigger pay



Provides qualifications for Global projects

No National Registration - States Rights

but NCEE - National Council of Engineering Examiners hold records of registration which can be accessed by other states.

"Comity" refers to reciprocity


Most states will recognize registration from another.  


Must prove status and pay fee.

?????  Approximately how many registrations are there currently?


Approximately 600,000 registrations for 500,000 Engineers

?????  What percentage of engineers are registered.


Less than 1/3 are registered.

?????  Will registration be important in the future?

My guess is Yes. 

IN SUMMARY

Professionalism in Engineering depends on a number of factors that are not well controlled.

Registration

Professionalism   (Less than 1/3 registered)

Educational Level

Professionalism  (BS is predominant)

Membership in Societies

Professionalism


Big in 60's, early 70's


Declined through 80's


Some resurgence in 90's
So what is the trend?


New push to register, but no trend towards reward


Bigger personal accountability


M.S. entry level to be considered a Professional



(educational institutions won't move until pushed)


Membership in societies still not encouraged by employers



don't pay your dues



perhaps fear of Union-Style associations

Now is an excellent time for graduate school, especially if you can obtain graduate support.


Fellowship or Industrial Support


Research Assistantship  - RA


Teaching Assistantship  - TA
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