The Future Education of Engineers

(A sample outline for the purpose of discussion)

The Problems


Number of hours in curriculum



Typically more than in other curricula


Expense of educating engineers



Software



Lab equipment



Salaries of faculty


Pressure to reduce hours in program



From state legislatures



From parents



From students



To improve retention

The Challenges


Rapid pace of technology 

Requires more education, not less

Maintaining lab equipment is constant battle

Software revisions require constant updating


State funding is being reduced or held constant, not being increased


Competition for students between Universities is increasing


Gen Xer’s have different values than their professors



Different reward system



Have not lived without computers, CD players, TV, etc.



More savvy shoppers



Demand for more personalized services


The Internet



Rapid delivery of information



Knows no boundaries

Faculty must be creative and resourceful to incorporate new material into courses

The Solutions: Pros and Cons


Master’s Degree



Pros




Allows students to get more coursework




Provides opportunity for greater exposure to labs



Cons

Research oriented program—“learn more and more about less and less”

Added cost

Would become a less meaningful degree if used to simply fulfill deficiencies of a BS program

Some jobs actually require a MS

Would a new degree be need between the MS-cum-BS degree and the Ph.D.?

Not all engineering graduates are capable of work at the MS level (either lack of intellect or desire)

Five-Year Program

Pros

Would give students added coursework

Would become a more “professional” program similar to architecture

Cons

Would add hours to the program

Costs of a degree would rise

Would have little support from state legislatures

Would drive students to “4-year” schools

Distance Learning

Pros

Students could receive additional exposure to material

Could be done on a life-long basis ensuring students are always current

“Anytime, anywhere” learning

PC-Based

Video technologies via Internet


Can see the instructor and class


Can be seen by the instructor and class


More of a participant than an observer

Cons

Unless done properly, quality can suffer

Opportunity for fly-by-night colleges to sprout

Requires more self-discipline than traditional courses

Exposure to professor is limited to email, telephone, video

Seminars and Short Courses

Pros

Inexpensive

Model already exists

Short time-scale requires less self-discipline

Could serve practicing professionals by meeting CPD requirements

Cons

Quality can be poor

Could get credit simply by attending

Difficult to learn large quantities of information in limited time

Certificate Programs

Pros

More class time with students

More material covered

Formal setting

Similar to Master’s degree without research emphasis

Courses can be broad

Certificate in materials rather than MS on fractures in HY80 steel

Employers may fund

Cons

Additional school time required

Additional funding required

Conclusions


Ensure BS programs evolve to incorporate latest information


Instill attitude of Life-Long Learning in students at BS level

Encourage employers to offer more formalized training and mentoring programs

Institute Continuing Education/Continuing Professional Development requirements for registrants

Educate state legislatures on the particular challenges facing the education of engineers

Identify the specific problem (if any) and face it head-on

If it takes 135 (or 180 or 250) hours to educate a BS engineer then that is what it takes. Work to give the students that amount of education at the BS level and secure funding to accomplish the mission.

It may cost more to educate an engineer but their contributions to the economy and society also tend to be greater than other professions

