Washington State University

School of EECS 

Electrical Engineering Course Assessment Report

Course Number
  EE 351

Course Title
  Distributed Parameter Systems

Semester Offered:  FORMDROPDOWN 
 2009


Instructor:
Dirk J. Robinson

10th Day Enrollment: 30

Number Completing Successfully (C grade or better): 28

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. Maxwell's Equations

2. Plane Waves

3. Waveguides

4. Antennas

5. Numerical Methods

III. Course Assessment Summary Table: one row of the table should be devoted to each of the checked outcomes in part I.  (Feel free to delete unused rows.)

	Outcome


	Topics
	Specific Measures 

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


	Homework #1-#10

Exam #1-#3

Final

Course Project

	(B) Ability to design and conduct experiments as well as analyze and interpret data.
	5
	Course Project

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


	Homework #1-#10

Exam #1-#3

Final

Course Project


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.

(B) Ability to design and conduct experiments as well as analyze and interpret data

I adopted a class project which Dr. Osman first instituted, in which the students worked in groups of two or three to build an antenna at 2.4 GHz. We then tested the reflection coefficient of the antenna vs. frequency using a network analyzer, and measured the far-field vertical and horizontal power patterns using the student antenna as a receive antenna. The students then wrote a four-page report and gave a presentation in which they compared the performance of their antenna to the simple antennas studied in the course. 

This project was generally met with enthusiasm by the students, and it helped them to more deeply understand antenna characterization in terms of radiated power vs. angle. It also gave a practical introduction to matching a load to a transmission line, which most students did not appreciate coming into the course. 

Many students who found the mathematical nature of the course tedious at first seemed to be given a new enthusiasm for the course when the project came around.

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

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

There were two mid-term exams, each worth 15% of the final course grade. The averages on these exams were 83.4% and 68.6%. The low score on the second exam was due to a question on antenna arrays that the students were not prepared for. However, I put a similar question on the final exam and the students did much better the second time.

Before each of the three mid-term exams and the final exam, I would provide the students with a practice exam. I would then take one or two of these questions, slightly modified for use on the actual exam and a few brand new questions. I think this approach had a positive effect on the students' study habits.

During the last week of the semester I assigned a project to implement a finite-difference iteration method algorithm to solve a 2-D electrostatics problem, using Matlab. Typically with Matlab assignments, I am very frustrated to find that many submissions look very similar. So, for this project, each student was to solve a system of wires that spells their first name. This forced the students to do at least a part of the work on their own. But, the students also seem to have an innate desire to make their names “look good”, so they seemed to put extra time into the assignment because of it.

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.

Homework only made up 15% of the course grade. Therefore, students who received a C or better repeatedly had to show on exams and during the project the use of Maxwells' equations for  practical applications. I felt that this group of students was above average in performance. I would frequently post their grades (securely with E-learning), which seemed to be very motivating for them. I also let them know exactly what the grading curve would be before their final exam. I think that the knowledge of the grade they are heading for can only be motivating.

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.

The students typically showed a weak background when it came to vector calculus and vector algebra. I tried to address this by teaching them to say the Maxwell Equations and the like in an English form first, such as “the electric flux leaving a region is equal to the charge enclosed”. On my exams, I would give them such a statement and then have them write the Integral form down and then work from it to come up with Differential or Point form. This seemed to be very valuable in helping the students understand what the equations actually represented.
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