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I. Assessment Outcomes from the Course Syllabus

 FORMCHECKBOX 
 (A) Ability to apply knowledge of mathematics, science and engineering.
 FORMCHECKBOX 
 (G) Ability to communicate effectively in written and oral formats.

 FORMCHECKBOX 
 (B) Ability to design and conduct experiments as well as analyze and interpret data.
 FORMCHECKBOX 
 (H) A broad education necessary to understand the impact of engineering solutions in global, economic, and societal context.

 FORMCHECKBOX 
 (C) Ability to design a system, component, or process to meet desired needs.
 FORMCHECKBOX 
 (I) Recognize the need for, and have the ability to engage in life long learning.

 FORMCHECKBOX 
 (D) Ability to function on multidisciplinary teams.
 FORMCHECKBOX 
 (J) Have a broad education and knowledge of contemporary issues.

 FORMCHECKBOX 
 (E) Ability to identify, formulate, and solve engineering problems.
 FORMCHECKBOX 
 (K) Ability to use techniques, skills and modern engineering tools necessary for engineering practices.

 FORMCHECKBOX 
 (F) An understanding of professional and ethical responsibility.


II. List of Course Topics from the Course Syllabus

1. Introduction to electromagnetics.
2. Transmission lines.
3. Vector analysis.
4. Electrostatics.
5. Magnetostatics.
III. Course Assessment Summary Table: One row of the table should be devoted to each of the checked outcomes in part I. 

Outcome
Topics
Specific Measures

(A) Ability to apply knowledge of mathematics, science, and engineering.
1-5
Exams #1-#3

Final, Part 2

Homework #1-#14

(E) Ability to identify, formulate, and solve engineering problems.
1-5
Exams #1-#3

Final, Part 2

Homework #1-#14

IV. Using the table as a guide, for each outcome summarize your evaluation of the students’ achievement of that outcome; cite student performance on the identified measures as evidence to support your conclusions.

(A) Ability to apply knowledge of mathematics, science, and engineering

(E) Ability to identify, formulate, and solve engineering problems

There were three mid-term exams, each worth 20 percent of the final grade.  The first covered transmission lines.  The class average was 81.0 percent which indicates sufficient mastery of the material.  

The second exam covered Smith charts, bounce diagrams, and basic vector-calculus concepts  (mostly concerning coordinate system basics and operations such as line integrals).  The average on this test was 71.1 which I considered insufficient mastery of the material.  I therefore had a “re-do” of the exam.  Students who were not satisfied with their scores could take another version of the exam.  The score on the exam would ultimately be the highest score the student received on either the original or the re-do test.  There were 24 students who opted for the re-do.  Their average on the original test was 58.9.  Their average on the re-do was 62.0.  Note that some students did worse on the re-do than the original.  In that case only their original score counted.  After incorporating  the re-do, the average on the second exam was 79.8.  Again, this demonstrated sufficient mastery, but the need for the re-do was disconcerting.  The original poor performance was largely due to an inability to solve a stub-tuning problem and an inability to perform a one-dimensional integral where the path does not move along a single-coordinate direction.

The third exam covered electrostatics and the vector operators (e.g., div, grad, and curl).  The average was 63 which again was not acceptable.  Thus another re-do was offered.  There were 26 students who opted to take the re-do and their average on the original exam was 54.9.  Their average was 61.7 on the redo and the overall class average after incorporating the re-do result was  70.8.  This is rather low.  However, if one discrads the scores of the student who ultimately dropped or did not pass the course with a C or better, the average was 72.7.  This is marginally acceptable although the students' math skills were unquestionably weak.

For the final exam, the first part was 50 multiple-choice, true-false, and short-answer questions.  This part was comprehensive and closed-book (all other exams were open-book).  The average score was 30.5 (out of 49).  The second part covered primarily magnetostatic and was worth 95 points total.  The average score was 52.2 (out of 95).  After discarding the scores of those who did not pass the course with a C or better, the average scores on the two parts  were 31.5 and 55.9.   On  a hundred point scale and accounting for the fact that the two parts were given equal weight, this translates to an average of 61.6.  This score for the final exam is low relative to the other exams but not low in historical terms.  I should mention that I included several multiple-choice questions related to a Smith-chart-based stubbed tuning problem.  The drop in score for the final can be attributed in part to students' not retaining the material from earlier in the course.  However, their performance on the part II of the exam reaffirmed my assessment that the math skills of these students remains weak, especially as it pertains to line integrals.  Their difficulties distinguishing between a position vector and a displacement vector often resulted in their inability to properly solve a problem involving either Gauss's or Ampere's law.

The average score on the homework was 66.1 (70.9 for students who passed with a C or better).  This was low by historic standards.  Note that there were a total of fourteen assignments and the lowest homework score was dropped.  The students were allowed to collaborate on the homework although they were encourage to do as much as possible on their own and contact me when they were stuck.  There were some challenging assignments on which many students may have given up because the homework was worth “only” 12 percent (and the lowest score was dropped).  

A basic competency test (BCT) was also given outside of regular class time.  This consisted of 20 simple questions which the students had to answer completely correctly in order to pass.  The students had up to five tries.  If they did not pass by the fifth try, they failed the course.  If they passed the exam,  there was no impact on their grade.  I added a “close enough” clause where a student could pass if he or she got a score of 19 on two exams.  Also, if the student had a score of 19 on a single exam, they could pass the exam by taking an oral exam pertaining to the one question they missed.  All the students ultimately passed the BCT.  Four students had to exercise the close-enough clause, one of whom ultimately dropped the class.  The majority of the students did not pass the exam until their fourth attempt where they were told that there would not be any question on the exam that they hadn't already seen on one of the first three versions of the test.  The students' performance on this exam was clearly weak and indicated poor preparation prior to this class.  The BCT results reinforced my opinion that the students' math skills were weak coming into this class and I'm afraid that this course may have only marginally improved those skills (since the primary focus of this course is not mathematics).

V. Qualitative Assessment of Student Performance: Using the arguments above and other data support the claim that students who completed this course with a grade of C or better have achieved each of the intended outcomes of this course.

Attendance was taken every class period (and a small amount of extra-credit was awarded based on good attendance).  For the most part, attendance was good.  The majority of the students appeared to work hard.  In addition to their attendance, evidence of hard work was their use of my office hours (and contacting me via email with homework or test questions).  Thus, my qualitative feeling is that these students were motivated to do well and, in fact, did do well on the first exam.  However, their performance on the other exams, where math skills were more important, was lacking. 

It was my perception that many of the students thought they understood the material they heard in lecture but then were unable to translate that level of “understanding” into actual problem solving.  I think in the future when teaching this course I will attempt to use the teaching method Prof. Broschat has advocated where the students are frequently given exercises in class to reinforce the material just covered in lecture.  I'm afraid my style of teaching has become too passive for students with the typical set of math skills one sees these days.  Line, surface, and volume integration clearly gives the students difficulties as does some basic vector concepts.  I think in the future I will also ask that the TA grade very harshly for any mistakes in vector notation on the homework.  Sloppiness with vector operations/notation clearly cost many students points on the exams.

VI. Concerns: state any concerns you may hold about this class – were the students adequately prepared coming into it? Are there topics or outcomes where (some) students were weak after completing the course? Other concerns? Were there any comments on students’ course evaluations that should be addressed in future instances of the course? This section is very important for improving our program: it provides critical input to the curriculum committee for identifying areas requiring attention.

As stated above, the students had rather weak math skills coming into the course.  This ultimately led to two “re-do” exams.  This, coupled with the closure of the university for one snow day, put the class behind schedule.  I had just barely started to cover magnetostatics when the semester ended.  This fact will be communicated to the EE 351 instructor so that these students can be properly accommodated (i.e., the starting point in EE 351 can be set appropriately).  At present the student course evaluations are not available and hence I cannot comment on that.
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