Syllabus and Policy Statement

EE 345: Electric and Magnetic Fields (CRN 46868)

Fall Semester, 2006

Instructor:

Barbara A. Oakley, Ph.D., P.E.

648 SEB

Oakland University

(248) 370-2435

oakley@oakland.edu
Office Hours: MW 1:30 – 2:30 Other hours easily available upon request.  (Occasionally I have other unavoidable commitments during office hours, so please let me know if you are planning to stop by.)

Course Website: http://www2.oakland.edu/users/oakley/ee_345.htm

Class Times and Location: 12:00 – 1:07 pm, MWF, 384 SEB

Final Exam: Monday, December 11th, 12:00-3:00 PM
Text: Fundamentals of Applied Electromagnetics, by Fawwaz T. Ulaby, 5th Edition. I really like the presentation of material in this book—and I think you will, too.  Unfortunately, there was a major printing error in the text.  It is being recalled and will be available within a few days.  Meanwhile, you can find the first two chapters on line at http://dev.prenhall.com/divisions/esm/app/ulaby/.  The ISBN for the corrected version of the 5th edition is ISBN: 0-13-241326-4.

Other Texts:  You don’t have to buy these texts, but it is often very nice to have one handy. If the regular textbook explains something in a way you can’t understand, having a different explanation around can be quite useful.

• Introductory Electromagnetics, by Zoya Popovic and Branko Popovic, Prentice Hall. This book sheds all sorts of interesting sidelights on electromagnetics that are above and beyond what our regular textbook provides.

• Field and Wave Electromagnetics, by David K. Cheng, Addison Wesley. This book’s strength lies in its mathematically rigorous approach to the subject matter. This was the book that I learned electromagnetics from as an undergraduate.

• Electromagnetics with Applications by John Daniel Kraus, Daniel A. Fleisch, McGraw Hill. A somewhat disjointed text that has been a market leader since 1953. Kraus was a pioneer in antenna theory—his sections on antennas are particularly good.

• Schaum’s Outline of Electromagnetics, by Joseph A. Edminister, McGraw Hill.  Features good explanations and hundreds of problems worked out step-by-step. Plus it’s cheap.

• Lectures on Physics, by Richard P. Feynman, Robert Leighton, and Matthew Sands, Addison- Wesley. Feynman was a Nobel laureate—and a very down-to-earth and funny character. The second volume of this three volume set contain fascinating insights and simple, straight-to-the point explanations of electromagnetism.

Course Purpose: To provide you with both theoretical and practical knowledge about the electromagnetic fields that are so important in modern communications, power generation and transmission, operation of motors and transformers, and even regeneration of amputated limbs!  This course will open your eyes to activities that surround you, from the shock you get when climbing out of your car on a cold winter’s day to the lightening strikes of a spring thunderstorm, from the lovely aurora borealis to the possible effects of a cellular telephone on your brain.

Course Objectives: By the end of the course, you should be able to do the following:

•Solve applied problems related to electromagnetics using vector calculus.

•Formulate mathematical models for electric and magnetic fields

•Derive models for current, current density, power and Joule’s law.

•Explain the difference between resistance and resistivity; and between conductors, dielectrics, and semiconductors.

•Explain in your own words the meaning inherent in Maxwell’s equations.

•Apply field theory to transmission lines through the use of transmission line impedance formulas and the Poynting vector.

•Apply the Smith chart technique for problem solving in transmission lines.

•Analyze and solve problems involving electromagnetic wave propagation, attenuation, polarization, reflection, refraction, and diffraction.

•Explain basic antenna parameters.

•Team Skills: Explain the dynamics of an optimally functioning team. Explain how to effectively

deal with some types of intractable team members.

Policies and Procedures

Homework. Completed assignments should be turned in to me at the beginning of class on the due date.  You must work in teams of three or four, handing in one team solution per assignment.

Teams: I will designate the teams. You are expected to name your team—the name of the team will serve as an indicator of your creativity, panache, and team spirit. As the team name reflects the individual team members, it should be within the bounds of good taste—otherwise, anything goes. Four to six weeks into the semester I will dissolve the teams and form new ones unless I receive written notification from all members of any given team, in which case that team may remain intact.

Team roles. On each group assignment, your team should designate a coordinator to organize work sessions, make sure everyone knows where and when to meet and understand who is supposed to be doing what, a recorder to prepare and turn in the final solution set or description, and one or two checkers to check the solutions for correctness and verify that everyone in the group understands both the solutions and the strategies used to obtain them. The team roles must rotate on every assignment–once a team member has carried out a role, he/she may not do it again until everyone else on the team has done it.

Homework format. Use engineering paper (if possible), one side of each page, and box the final

answers. Each completed assignment should be in one person’s handwriting (the recorder’s). Staple the pages, putting the names and roles (coordinator, recorder, checker) of the participating group members and the problem set number and date at the top. If a student’s name appears on a solution set, it certifies that he/she has participated in solving the problems.  Make a copy of all homework solutions before you turn them in. I will retain most homework sets, and will occasionally return a set with problems graded at random. The randomly graded homeworks will form the basis for your homework grade in the course. The team homework grades will only count for students whose average grade on the individual tests is at or above the passing level. Students who fail the individual tests fail the course, even if their homework grades (which were done with the help of the others on their team) are very high.

Individual assessments for team homework. All students will periodically be asked to submit

evaluations of how well they and their teammates performed as team members. These evaluations will be incorporated into the assignment of homework grades. (A copy of the peer rating form to be used in these periodic ratings is attached.) If repeated efforts to improve team functioning (including faculty intervention) fail, a non-participant may be fired by unanimous consent of the rest of the team. A fired team member will be expected to do all remaining homework on their own. A team member may elect to opt out of a team if they feel they are doing all the work. They may do so only with Dr. Oakley’s permission—she will help this individual find a new team.

Quizzes and Tests. 

· All tests are closed book.  One 8 ½ 
[image: image1.wmf]´

 11 sheet of paper and one calculator are allowed.  I reserve the right to clear the memory of anyone’s calculator prior to or during the test.

· All jackets, backpacks, notebooks, books, cell phones, and other extraneous materials must be placed at the front of the classroom before and during the midterms and final.  It should be noted that any cell phone found on a person during a test may be presumed to be evidence of cheating and will be dealt with accordingly.  You must remove all billed caps prior to and during tests.

· If you leave the room during a test, as for example, to go to the bathroom, you must turn in your examination to be graded—you are considered to be finished with the examination.

 On some days we may have “three-minute quizzes” at the beginning of the class. These are very easy–generally you will already have been given both the question and the answer. I will grade a few random sets of these quizzes through the semester–these will be used to provide extra credit for you at the end of the course. You will not receive the 3-minute quizzes back.  There will be two midterms and one final.  Please note that on the midterms and final I take great care to ask what I believe are “fair” questions–ones that may make you think, but do not involve bizarre convolutions of what you’ve learned in class. The best preparation for a test is to have worked and thoroughly understood every homework problem, as well as the problems we go over in class. The final will be comprehensive, but will naturally tend to emphasize material towards the later end of the course.

Calculation of course grade. A weighted average grade will be calculated as follows: Midterms: 25% each. Final: 35%. Homework: 15%. Note that I reserve the right to add or subtract up to 10% of the final grade based on individual observation. Much of this weighting factor will revolve around your class participation and your ability to work well in a group. Grades will be based upon a curve.

Academic Conduct: Students are expected to read, understand and comply with the Academic Conduct Policy of Oakland University. Note that I take violations of the Academic Conduct Policy extremely seriously! If you cheat, you are not only hurting yourself, but you are also taking unfair advantage of the other students in the class. As such, I take active steps to monitor for cheating.
Team Policies†
Your team will have a number of responsibilities as it completes problem and project assignments.

· Designate a coordinator, recorder and checker for each assignment.  Add a monitor for 4-person teams. Rotate these roles for every assignment.

· Agree on a common meeting time and what each member should have done before the meeting (readings, taking the first cut at some or all of the assigned work, etc.)

· Do the required individual preparation.
· Coordinator checks with other team members before the meeting to remind them of when and where they will meet and what they are supposed to do.
· Meet and work. Coordinator keeps everyone on task and makes sure everyone is involved, recorder prepares the final solution to be turned in, monitor checks to makes sure everyone understands both the solution and the strategy used to get it, and checker double-checks it before it is handed in. Agree on next meeting time and roles for next assignment. For teams of three, the same person should cover the monitor and checker roles.

· Checker turns in the assignment, with the names on it of every team member who participated actively in completing it. If the checker anticipates a problem getting to class on time on the due date of the assignment, it is his/her responsibility to make sure someone turns it in.

· Review returned assignments. Make sure everyone understands why points were lost and how to correct errors.
· Consult with your instructor if a conflict arises that can't be worked through by the team.
· Dealing with non-cooperative team members. If a team member refuses to cooperate on an assignment, his/her name should not be included on the completed work. If the problem persists, the team should meet with the instructor so that the problem can be resolved, if possible.  If the problem still continues, the cooperating team members may notify the uncooperative member in writing that he/she is in danger of being fired, sending a copy of the memo to the instructor. If there is no subsequent improvement, they should notify the individual in writing (copy to the instructor) that he/she is no longer with the team. The fired student should meet with his/her instructor to discuss options. Similarly, students who are consistently doing all the work for their team may issue a warning memo that they will quit unless they start getting cooperation, and a second memo quitting the team if the cooperation is not forthcoming. Students who get fired or quit must either find another team willing to add them as a member or get zeroes for the remaining assignments.  

As you will find out, group work isn't always easy—team members sometimes cannot prepare for or attend group sessions because of other responsibilities, and conflicts often result from differing skill levels and work ethics. When teams work and communicate well, however, the benefits more than compensate for the difficulties. One way to improve the chances that a team will work well is to agree beforehand on what everyone on the team expects from everyone else. Reaching this understanding is the goal of the assignment on the Team Expectations Agreement handout. 

Team Expectations Agreement†
On a single sheet of paper, put your names and list the rules and expectations you agree as a team to adopt. You can deal with any or all aspects of the responsibilities outlined above—preparation for and attendance at group meetings, making sure everyone understands all the solutions, communicating frankly but with respect when conflicts arise, etc. Each team member should sign the sheet, indicating acceptance of these expectations and intention to fulfill them.  Turn one copy into the professor, and keep a remaining copy or copies for yourselves.  

These expectations are for your use and benefit—they won’t be graded or commented on unless you specifically ask for comments. Note, however, that if you make the list fairly thorough without being unrealistic you'll be giving yourselves the best chance. For example, "We will each solve every problem in every assignment completely before we get together" or "We will get 100 on every assignment" or "We will never miss a meeting" are probably unrealistic, but "We will try to set up the problems individually before meeting" and "We will make sure that anyone who misses a meeting for good cause gets caught up on the work" are realistic.

                          Evaluation of Progress Toward Effective Team Functioning†
Your Team Name:________________________________________

	Symptoms of Internal Meeting Problems
	Usually
	Some-times
	Hardly Ever

	Team meetings generally begin 5-15 minutes late
	
	
	

	Members often arrive late, leave early, or never even show up for the meetings.
	
	
	

	No agenda exists—members simply have a vague notion of what they want to accomplish.
	
	
	

	One or two members monopolize discussion throughout the meeting.
	
	
	

	Members have not read the assignment, performed the necessary background research, or done what they were expected to do.  Consequently, individuals are poorly prepared for the meeting.
	
	
	

	With words or by appearance, some members clearly convey that they would rather be elsewhere.
	
	
	

	Members constantly interrupt each other or talk in pairs without listening to the individual who has the floor.
	
	
	

	Issues never get resolved, only put on the back burner until next time.
	
	
	

	No follow-up action plan is developed.  Members are confused with regard to what the next step is and who is responsible for performing it.
	
	
	

	The same individual or individuals end up doing the majority of the work.
	
	
	

	The meetings run on and on and on with little to show for the time spent on them
	
	
	

	Assignments are not completed on time or are completed poorly.
	
	
	


PEER RATING OF TEAM MEMBERS†
        Your Name_______________________________________                   Your Team ______________________

Please write the names of all of your team members, INCLUDING YOURSELF, and rate the degree to which each member fulfilled his/her responsibilities in completing the team assignments.  DO NOT LEAVE ANY COMMENTARY BLANK!   Place this form in a sealed envelope, with your team name/number on the outside, and give it to your instructor.  The possible ratings are as follows:

Excellent: Consistently carried more than his/her fair share of the workload.

Very good: Consistently did what he/she was supposed to do, very well prepared and cooperative.

Satisfactory: Usually did what he/she was supposed to do, acceptably prepared and cooperative.

Ordinary: Often did what he/she was supposed to do, minimally prepared and cooperative.

Marginal: Sometimes failed to show up or complete assignments, rarely prepared.

Deficient: Often failed to show up or complete assignments, rarely prepared.

Unsatisfactory: Consistently failed to show up or complete assignments, unprepared.

Superficial: Practically no participation.

No show: No participation at all.

These ratings should reflect each individual’s level of participation and effort and sense of responsibility, not his or her academic ability.
Name of team member
     
 Rating

                  Commentary (DO NOT LEAVE BLANK!)
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_____________________________________________________

Your Signature_____________________________

Coping with Hitchhikers and Couch Potatoes on Teams†

You will usually find your university teammates as interested in learning as you are.  Occasionally, however, you may encounter a person who creates difficulties.  This handout is meant to give you practical advice for this type of situation.


To begin with, let’s imagine you have been assigned to a combined homework and lab group this semester with three others: Mary, Henry, and Jack.  Mary is okay—she’s not good at solving problems, but she tries hard, and she willingly does things like get extra help from the professor.  Henry is irritating.  He’s a nice guy, but he just doesn’t put in the effort to do a good job.  He’ll sheepishly hand over partially worked homework problems and confess to spending the weekend watching TV.  Jack, on the other hand, has been nothing but a problem.  Here are a few of the things Jack has done:  

· When you tried to set up meetings at the beginning of the semester, Jack just couldn’t meet, because he was too busy.


· Jack infrequently turns in his part of the homework.  When he does, it’s almost always wrong—he obviously spent just enough time to scribble something down that looks like work.  

· Jack has never answered phone messages.  When you confront him, he denies getting any messages.  You e-mail him, but he’s “too busy to answer.”  

· Jack misses every meeting—he always promises he’ll be there, but never shows up.  

· His writing skills are okay, but he can’t seem to do anything right for lab reports.  He loses the drafts, doesn’t reread his work, leaves out tables, or does something sloppy like write equations by hand. You’ve stopped assigning him work because you don’t want to miss your professor’s strict deadlines.

· Jack constantly complains about his fifty-hour work weeks, heavy school load, bad textbooks, and terrible teachers.  At first you felt sorry for him—but recently you’ve begun to wonder if Jack is using you.  

· Jack speaks loudly and self-confidently when you try to discuss his problems–he thinks the problems are everyone else’s fault.  He is so self-assured that you can’t help wondering sometimes if he’s right.  


Your group finally was so upset they went to discuss the situation with Professor Distracted.  He in turn talked, along with the group, to Jack, who in sincere and convincing fashion said he hadn’t really understood what everyone wanted him to do.  Dr. Distracted said the problem must be the group was not communicating effectively. He noticed you, Mary, and Henry looked angry and agitated, while Jack simply looked bewildered, a little hurt, and not at all guilty.  It was easy for Dr. Distracted to conclude this was a dysfunctional group, and everyone was at fault—probably Jack least of all.


The bottom line:  You and your teammates are left holding the bag.  Jack is getting the same good grades as everyone else without doing any work. Oh yes—he managed to make you all look bad while he was at it.

What this group did wrong: Absorbing


This was an ‘absorber’ group.  From the very beginning they absorbed the problem when Jack did something wrong, and took pride in getting the job done whatever the cost.  Hitchhikers count on you to act in a self-sacrificing manner.  However, the nicer you are (or the nicer you think you are being), the more the hitchhiker will be able to hitchhike their way through the university—and through life.  By absorbing the hitchhiker’s problems, you are inadvertently training the hitchhiker to become the kind of person who thinks it is all right to take credit for the work of others.

What this group should have done: Mirroring

It’s important to reflect back the dysfunctional behavior of the hitchhiker, so the hitchhiker pays the price—not you.  Never accept accusations, blame, or criticism from a hitchhiker.  Maintain your own sense of reality despite what the hitchhiker says, (easier said than done).  Show you have a bottom line: there are limits to the behavior you will accept.  Clearly communicate these limits and act consistently on them.  For example, here is what the group could have done:

· When Jack couldn’t find time to meet in his busy schedule, even when alternatives were suggested, you needed to decide whether Jack was a hitchhiker.  Was Jack brusque, self-important, and in a hurry to get away?  Those are suspicious signs.  Someone needed to tell Jack up front to either find time to meet, or talk to the professor.   

· If Jack turns nothing in, his name does not go on the finished work.  (Note:  if you know your teammate is generally a contributor, it is appropriate to help if something unexpected arises.)  Many professors allow a team to fire a student, so the would-be freeloader has to work alone the rest of the semester.  Discuss this option with your instructor if the student has not contributed over the course of an assignment or two.

· If Jack turns in poorly prepared homework or lab reports, you must tell him he has not contributed meaningfully, so his name will not go on the submitted work.  No matter what Jack says, stick to your guns!  If Jack gets abusive, show the professor his work.  Do this the first time the junk is submitted, before Jack has taken much advantage—not after a month, when you are really getting frustrated.  

· Set your limits early and high, because hitchhikers have an uncanny ability to detect just how much they can get away with. 

· If Jack doesn’t respond to e-mails, answer phone messages, or show up for meetings, don’t waste more time trying to contact him. (It can be helpful, particularly in industry, to use e-mail for contacting purposes, because then a written record is available about the contact attempt.  Copying the e-mail to Jack’s supervisor or other important people can often produce surprisingly effective results.)  

· Keep in mind the only one who can handle Jack’s problems is Jack.  You can’t change him—you can only change your own attitude so he no longer takes advantage of you.  Only Jack can change Jack—and he will have no incentive to change if you do all his work for him.  


People like Jack can be skilled manipulators.  By the time you find out his problems are never-ending, and he himself is their cause, the semester has ended and he is off to repeat his manipulations on a new, unsuspecting group.  Stop allowing these dysfunctional patterns early in the game—before the hitchhiker takes advantage of you and the rest of your team!

Henry, the Couch Potato


But we haven’t discussed Henry yet.  Although Henry stood up with the rest of the group to try to battle against Jack’s irrational behavior, he hasn’t really been pulling his weight.  (If you think of yourself as tired and bored and really more interested in watching TV than working on your homework—everyone has had times like these—you begin to get a picture of the couch potato.)  


You will find the best way to deal with a couch potato like Henry is the way you deal with a hitchhiker: set firm, explicit expectations—then stick to your guns.  Although couch potatoes are not as manipulative as hitchhikers, they will definitely test your limits.  If your limits are weak, you then share the blame if you have Henry’s work to do as well as your own.  

But I’ve Never Liked Telling People What to Do!


If you are a nice person who has always avoided confrontation, working with a couch potato or a hitchhiker can help you grow as a person and learn the important character trait of firmness.  Just be patient with yourself as you learn.  The first few times you try to be firm, you may find yourself thinking—‘but now he/she won’t like me—it’s not worth the pain!’  But many people just like you have had exactly the same troubled reaction the first few (or even many) times they tried to be firm.  Just keep trying—and stick to your guns!  Someday it will seem more natural and you won’t feel so guilty about having reasonable expectations for others.  In the meantime, you will find you have more time to spend with your family, friends, or schoolwork, because you aren’t doing someone else’s job along with your own.

Common Characteristics that Allow a Hitchhiker to Take Advantage

· Unwillingness to allow a slacker to fail and subsequently learn from their own mistakes.

· Devotion to the ideal of ‘the good of the team’—without common-sense realization of how this can allow others to take advantage of you.  Sometimes you show (and are secretly proud of) irrational loyalty to others.

· You like to make others happy even at your own expense.

· You always feel you have to do better—your best is never enough.

· Your willingness to interpret the slightest contribution by a slacker as ‘progress.’

· You are willing to make personal sacrifices so as to not abandon a hitchhiker—without realizing you are devaluing yourself in this process. 

· Long-suffering martyrdom—nobody but you could stand this.

· The ability to cooperate but not delegate.

· Excessive conscientiousness.

· The tendency to feel responsible for others at the expense of being responsible for yourself. 
A related circumstance: you’re doing all the work


As soon as you become aware everyone is leaving the work to you—or doing such poor work that you are left doing it all, you need to take action.  Many professors allow you the leeway to request a move to another team.  (You cannot move to another group on your own.)    Your professor will probably ask some questions before taking the appropriate action.
Later on—out on the job and in your personal life


You will meet couch potatoes and hitchhikers throughout the course of your professional career.  Couch potatoes are relatively benign, can often be firmly guided to do reasonably good work, and can even become your friends.  However, hitchhikers are completely different people—ones who can work their way into your confidence and then destroy it.  (Hitchhikers may infrequently try to befriend you and cooperate once you’ve gained their respect because they can’t manipulate you.  Just because they’ve changed their behavior towards you, however, doesn’t mean they won’t continue to do the same thing to others.)  Occasionally, a colleague, subordinate, supervisor, friend, or acquaintance could be a hitchhiker.  If this is the case, and your personal or professional life is being affected, it will help if you keep in 

mind the techniques suggested above

† Adapted from R.M. Felder & R. Brent, Effective Teaching, North Carolina State University, 2000.





† R.M. Felder & R. Brent, Effective Teaching, North Carolina State University, 2000.





† Adapted from Jack McGourty and Kenneth P. De Meuse, The Team Developer: An Assesssment and Skill Building Program, 2001, John Wiley & Sons, New York.   


† Adapted from R.M. Felder & R. Brent, Effective Teaching, North Carolina State University, 2000.


† This essay is a brief, adapted version from “It Takes Two to Tango: How ‘Good’ Students Enable Problematic Behavior in Teams,” Barbara Oakley, Journal of Student Centered Learning, Volume 1, Issue 1, Fall, 2002, pp. 19-27.  
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