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Abstract

This paper presents a number of short "ice breaker" class introductions that bring "reality" to the classroom. Most students are naive about the "Real World" they face when they graduate: they are not knowledgeable about the skills and attitudes they need to succeed.  Students are usually so focused on their next test or project, that they don't perceive that much more than technical skills are needed for success. 

Example "ice breakers" used at the start of a class include:

· Since most students have not visited an engineering facility, the instructor can bring   "virtual plant tours" to the classroom.

· Make sure that the students know that they are only seeing the technology of their current and past courses: show them how the web and technical magazines can expand their viewpoint.

· Another icebreaker to make students aware of other technical writing needs besides formal lab reports.

· Ask the students about how the FCC, UL, CSA, etc. can effect their day-to-day jobs.

· Have the students identify the different technical jobs in industry; alert them to the range of jobs from R&D to test engineering to marketing.

· Make the students aware that second interviews will often require that they prove their technical skills.

· Show the students real-world product schematics, user and service manuals, and tell them they may be expected to "publish" the same.

Students are too often "short term" thinkers, not even considering their career goals, just focusing on their grades.  (That is how they have been trained from grade school up.) The tips above infuse "Reality" into the classroom. These tips are important in helping focus their attention on the seriousness of their studies.  In addition the "ice breakers" help give the instructor credibility, and show their interest in the student's careers

Introduction: Start the Class with Reality

Do you start a class with a review of the last class?  Or do you begin with an introduction to today's class?  Or do you open the class with an introduction to the next few days' topics?  Suggestion - how about starting the class with a brief introduction to the student's possible next twenty years professional career.  Make the student aware of how much is at stake in his/her current studies of the topics of the course, the college and the world around them.

The following are observations from some 25 years of teaching and 25 years of industry experience and 20 years of schooling. (Yike, is this person 80 years old? No the above have been somewhat concurrent - a  concept of major real world importance.) They may be disjointed, but they are not to be presented in one session: each one is meant to possibly start a different class session.   Hopefully they will help motivate both the student and the instructor. They are designed to improve the relationship between the student and the instructor.  Another major goal is to use these short discussions to validate the instructor's credentials for teaching in a applied technology program.

The "ice-breakers" are divided, for this paper, into three sections.  Section one relates to the theme "What you can do today to improve your future success".  Ideas to help make the current classroom experiences more valuable in developing your skills and attitudes for the real-world.  

Section two emphasizes tips for success when you are on the job.  What are some activities that will improve you, the beginning technologist, in succeeding immediately and in the long term.

Section three involves the overall picture of what the real world of electrical engineering is about.  What is happening today, and how you can be abreast of future trends.

An a disclaimer: these observations are just the author's, and pertain to a computer engineering technology program, and an industrial background in the utility industry and medical equipment manufacturing industry.  One needs to develop tips for the needs of the students in your program.  But the author fervently believes each instructor must prove, daily, to the students the value of the material being taught.

What You - the Student - Can Do Today to Improve Your Future Success

1. Role play in class and lab: change your view of the role of your instructor.  "Pretend" that he/she is your project manager who expects results from YOU, the upcoming "hot-shot" technical wizard.   In the real world, managers will usually orient you to the company policies, the background of the problem, and, if they are able and willing, some ideas on solving the problem.  They are also very responsible for schedules and budgets. BUT then they expect you to work mostly independently to develop a useful and timely solution.  They rarely have time or inclination to give you step-by-step solutions. Practice this "game" and it will greatly help you succeed.

2. PROBLEM SOLVING = $ ("Big bucks"): if you rely on others to do the thinking and you are just a follower, how can you justify the salary you expect?  Companies pay salaries through the profits they earn, and they earn profits because they solve customer's problems/needs. Thus company's employees must contribute to the company's profitability by solving problems.    And note that you will be paid to solve the problems - not your lab partner, nor your study partner, nor any files at the fraternity house! Problem solving can only be learned by your practice (experience).

3. Be an expert web searcher: that is, become an expert technical topic searcher. Search the web for tutorials on topic of importance: e.g. current problem to be addressed.  Again, the point is for you to be as independent as possible when searching for problem solving skills.  The Internet is loaded with great information.  From vendors to very nice peers who contribute specific information on specific tools and techniques. Code fragments, electronic device solutions, etc. abound on the web.  Ref. www.vbinformation.com
4. PRACTICE ENGINEERING THINKING!!!!   Tinker!
Always be thinking of short tests/experiments to verify your ideas/understanding. Think about the next class ahead of time so you will be alert to the nuances of the material.   Before and after lab, think of some variations of the theme. Real world successes are always thinking of new variation.  Example: when you keep using the oscilloscope in lab, start exploring what the other controls can do.  When you use computer assisted tools, look at the help information for new ideas. 

5. Design with Built-in Self-Test:  In the development of course projects (or company products), your first code should test hardware: e.g. RAM, ROM, address decoders, basic I/O, etc.   If you don't do this, your problem solving skills and attitudes have major flaws.  Note that this kind of development of code to test the specific functions of the subsystems of a product is EXPECTED in most environments.  One reason why it is so important is it is part of the validation of the product for the customer and the regulatory organizations.  A second reason why this is so valuable is that these tests are often built into the final product, and, by using "back doors" they can be run at most any time to verify the unit is functional and ready (safe?) to use.  Medical equipment, for example, should run through these tests before the nurse/doctor can use the equipment.

6. Use "screen captures": real PC screen information, showing your success is invaluable in your course documentation, web pages, lab reports, etc.  But show typical and exception data - real data!  This is great for your current lab reports, and excellent for company documentation and customer information.  In Windows just use the <Print-Screen> key which saves the screen in the clipboard.  Then in your word processor, paste the clipboard and crop the image to suit.

7. Is curiosity important? How do you rate yourself in curiosity?  0=none, 10= one of the most curious people on the planet.  Our experience is those with little curiosity are not going to succeed in technology work. Problem solving correlates to curiosity.  It also indicates strong enthusiasm for the vocation.  And if one is going to work 40-50 hours or more per week, year after year, in the profession, one should enjoy their efforts.

8. You can make a difference in the world: Can you make a difference as a technical specialist?  Yes, yes, and yes. You can save many lives if you can create a better patient health monitor?   You can save incredible amounts of imported oil if you can help design more efficient car, and other devices.   You can effect millions of people if you help manufacture more reliable communications systems?  Take pride in what you are getting ready to do. 

9. What makes success in sports? Are you a sports fan?  Athlete?  How does a successful athlete's attitude compare to yours. Practice now, as you if you are in a game, since you cannot instantly learn new skills at attitudes when you start your employment.  Unfortunately you will not make the same income as the NBA, NFL, MLB stars, but then they are "genetic freaks" and rare.  You are in a field where you do not peak at 25 years old and go "down hill" from then on.  Your value and importance will only continue to grow, especially if you keep practicing the craft by learning and testing.

10. What is an expert problem solver?  Who is better - one who has A (single) solution or one who has several solutions.  You probably don't know if you have the "best" solution unless you have a selection of solutions to choose from?   Given a simple monitoring and logging problem: how many methods of solving the problem might you come up with?  An embedded PC? A micro-controller (and which one)?  An ASIC chip?  A wireless or LAN or POTs based system?  C, VB, Java or assembly language?  Note the basic elements of problem solving: "1. Recognizing there is problem. 2. Defining the problem. 3. Brainstorming to determine alternative solutions. 4-Considering the consequences of each solution. 5-Selecting the best alternative solution. 6-Implementing the solution. 7.Evaluating the implementation outcome(s)." (Robert Pond: Introduction to Engineering Tech, Merrill Pub.)

11. What is the best solution to a problem?  The quickest solution? The cheapest? The most elegant solution? The most profit solution?  E.g. in some of our labs we use a TIL311 LED display.  These cost almost $10 each.   If you have 10 of these displays in the product the "raw" cost is $100.  Then with development costs, manufacturing and test costs, packaging costs, marketing costs, other overhead costs, salary costs, distributor profits, etc, the final cost is probably Pi=3.14159 times that cost = $314 just for ten indicators.  

12. When to start working on a problem: Start working on a problem ASAP.  Avoid last minute cramming, because the brain does not work efficiently in that mode.  From the author's experience, it is amazing how many great solutions are not so great the next day.  And it is even more amazing how many great ideas pop up "out of nowhere", if the subconscious part of the brain has been processing the problem

13. Keep a portfolio: keep in a notebook all of your successful major papers and projects and exams.  These will be excellent items to reveal and discuss in job interviews. They will also show you how much you have matured since high school.  This is a technique used by most architects, web-designers, etc, and should be used by all technical people to "prove" they have the skills listed on their resume.

Tips For Success On-The-Job

1. Remember the tips above: note the tips above since they all relate to a similar environment, where the pressure of deadlines and meeting specifications is always present.  Understand the financial importance of problem solving, the research information available on the web, the value of designing with BIST, documenting with screen captures, showing curiosity, knowing you are making a difference, etc.

2. PROBLEM SOLVING = $ (Reprise): if you do not bring-in any money to the company, guess what will happen, especially with a "lean" economy?   Continuously prove to yourself, and the boss, and the boss' boss that your are valuable.  Keep a portfolio of your accomplishments to document your value to your company, and possible future companies.

3. K.I.S.S. is a great motto: if a design or program is getting too complex, reflect on the design, and find a simpler approach. Complexity can cause great grief.  It can cause debugging to be all but impossible.

4. Stay current: subscribe to the related professional magazines, or at least access their web sites.  These magazines are eager to put you on their mailing lists.  And they want you to read them so they emphasize current and near future technology.  And they cover ideas that are only months old.  Note that text books take a year or more to write, proof, print and distribute. Some best examples are www.designnews.com, www.ednmag.com, www.tmworld.com, www.electdesign.com, etc.

5. The guru Howard Johnson: "Debugging Hardware" EDN, Aug 16, 2001  (www.ednmag.com)"The most common mistakes that most new engineers make... trying to debug too much at once, not testing their assumptions, keeping inadequate records...""jumping the gun to complete functional testing of any new, highly complex system ... is a waste of time"       "experienced engineer: first break the system into small pieces for initial tests""second mistake: abandoning the standard scientific method. Don't concentrate on finding a fix, but postulate a theory about what causes the problem and test the theory.."     "third mistake, I fear, is most widespread. In the process of debugging  a major design you will try hundreds of little experiments...Keep meticulous written records"

6. Company lab equipment concerns: having the right test equipment/software is vital, but bosses often see excessive costs in buying such tools.  Often companies are financially squeezed in ordering new equipment.  "It is not in the budget" or the "budget has already been exceeded" are typical comments.  Or the boss is just trying to keep costs down so he/she looks good.   By being creative, a person can probably work-around this situation.  Sometimes, if there is major firmware you are writing, BIST can allow log files, use of cheap loopback testers, etc.  Don't develop or test blindly: you need data to verify your subsystems during development. You need data to certify that the product can be shipped to customers.   Use spare RS232 ports, etc. to good use both in development, manufacturing and test, and also field service.  Connecting that RS232 port to another PC with diagnostic software could be very helpful in both the short and long run.

7. Make-or-break tip when buying equipment: when buying computer-based test equipment and interface boards be sure to first review the vendor's sample programs.  Make sure they provide such samples so that you (1) don't have to re-invent the wheel, (2) waste time (see 1), (3) can be productive ASAP (see number 1), (4) get a feeling for the vendor's concern for supporting you. In fact this code is where your I/O module software (drivers) should probably evolve from this resource.  www.iotech.com had very useful test programs when I did an IEEE-488 project. Complete programs in C, VB, and LabVIEW were provided.

8. Continuously study the "pros": "professional" schematics, program code, etc. Textbook stuff is often just that- just stuff for illustration.  A real schematic or program or documentation is just too large to place in a textbook.   The author is often an academician not a practicing engineer.  And note that books often take years to get to the college.   Professional product manuals, especially technical manuals for service or calibration, are excellent studies in real world practices.  E.g. handling of equipment, calibration of equipment, design ideas, system protection techniques (e.g. ESD protection), etc.

9. Use Virtual Instruments when designing: instrument simulations are very useful: e.g. Russo & Echol's Virtual Instrument. This program which comes with their text, simulates both RS-232 and TCP/IP type instruments.  It can be configured for different ports and addresses, and can produce random and user-defined data for testing of a user's serial or ethernet port interface. Note, since the Visual Basic source code is available, this is also an excellent tool to study.  Great state machine and parsing code. Ref Automating Science and Engineering Laboratories with Visual Basic, Russo & Echols, Wiley-Interscience ISBN 0-471-25492-2

What's Happening In The Real World of Electrical Engineering?

1. Visit R&D, manufacturing facilities: visit them live, or if not feasible, on the internet.  What makes up a company?  The R&D group of course, but what about manufacturing, test groups, customer support and training personnel, shipping, marketing, etc.   Note: most tech grads will probably go into these jobs versus the R&D group. Ref. www.wssh.net/~wattsup/bk/
2. Learn about PRODUCT "LIFE CYCLES": they are seldom taught in the university classroom but are vital to industry.  These will make or break a company and therefore your success.  Discuss the "bath tub" curve: "infant mortality" versus "useful life" versus "wear out phase".  A good technologist will be very aware of these stages, and work to ensure that the "useful life" period is maximized, and also ensure that the failures during "useful life" will be minimal.   Except there have been companies that practice "planned obsolescence". Ref. www.quanterion.com/FAQ/Bathtub_Curve.htm
3. What might be your first job? Entry-level jobs are often in the test area: great entry-level jobs are in test engineering where one can learn the company very well.  Learn the company's products, its internal problems, its manufacturing, its customer's problems, its regulatory hurdles, its management, etc. Ref. www.tmworld.com, 

4. Study Service Manuals: top manufacturers such as H-P. (Agilent). E.g Agilent 34401 Multimeter.  Study what the best companies do in terms of design, but also in terms of documentation.  How they are concerned about how people use their equipment, how the equipment can be trouble-shot, how the equipment should be handled and calibrated, how the equipment front panel operations is explained.  Schematics are often in the technical manuals and future developers and manufacturers should study the practical ideas therein.  http://cp.literature.agilent.com/litweb/pdf/34401-90004.pdf

5. Pros and cons of Automated Test Equipment: ATE can save much money versus the need to staff many technicians. But such equipment may cost $250,000 to millions of dollars so strong economic arguments are required.  Also beware: the equipment might take much time to setup both in terms of programming and mechanical assemblies.  If you are responsible for ordering or implementing ATE systems, be ready for pressure from management to "make it work ASAP". Ref: www.testelectronics.com
6. New math:10 weeks + 10 weeks = 13 weeks? Concurrent engineering is essential.  S/W cannot wait on the H/W and vice versa. Thus the development and use of a virtual instrument is vital.  Project teams need to be working collaboratively. Also R&D needs to be working with test engineering and manufacturing as early as possible.  It is worse than embarrassing if a design cannot be manufactured or tested!  Management will recognize these problems at evaluation times. 

7. Learn and use PC networks: note that the world is becoming LAN (and Internet)- ethernet -connected: Factory floor (robots...), Medical facilities, Energy Management systems. One can monitor their factory, patient, home, vehicles, etc from anywhere, via LANs and the Internet.  Study the articles and ads in the Computer Applications Journal (www.circuitcellar.com) and note that even the most limited microprocessors support TCP/IP stacks. And senior engineers and project managers often have had no network training or experience, but they assume young graduates have such experience! So this area gives one a chance to look good early in a career.

8. Learn Visual BASIC: VB is very easy and popular in terms of user interfacing and RS232, LAN and Web hardware interfacing.  Learn to send data via PC-LAN-PC (TCP/IP-Winsockets) and HTTP. A great reference is the Russo-Echols book in the references. The title indicates that it is a Lab Automation text, but it really relates to any data acquisition system such as the factory floor or remote environment monitoring system.

9. Most popular PC software?  (Test and Measurement World - 9/1/2001 www.tmworld.com Readers sound off: PC uses, needs, & frustrations- Jon Titus, Editorial Director with Martin Rowe, Senior Technical Editor) Most popular language in the test engineering world are VB, C, C++, with LabVIEW somewhat lower.  The different flavors of Windows predominate.

10. Most popular industrial PC interfaces?  (TM World above)  RS-232, followed by IEEE-488 (GPIB) and LPT, followed by Ethernet.

11. "Dilbert" = Reality? so often in the real world, favorite Dilbert cartoons will be posted by the technical and manufacturing staffs.  Behind the humor are the problems of dealing with management, marketing, human resources, colleagues, customers, consultants, etc. And, passing fads are often very successfully lampooned by Scott Adams, teaching the reader to be wary of any quick solutions to the problems of the real world.   Footnote. EDN magazine and Omega Instruments regularly spotlight Dilbert cartoons.
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