ECE 371 Knowledge Probe – Fall 2011 
1. Instrument 
The knowledge probe (KP) consisted of three questions given to students in the second class as a survey exam. Students were given ten minutes for this survey exam. 

Question 1 
This question was meant to address outcome A. The knowledge necessary to answer the question should have been gained in Physics-160. Required knowledge: definition of momentum, energy and the fact that a free particle only has kinetic energy. 

Question 2 
This question was meant to address outcome A. The knowledge necessary to answer the question should have gained in Physics-160. Required knowledge: understanding frequency, wavelength, the speed of an electromagnetic wave and the relation among them. Knowing the expression for a plane wave propagating in one dimension. 
Question 3 
This question was meant to address outcome A. The knowledge necessary to answer the question should have been gained in Math 163, 181 or other equivalent courses. Required knowledge: understanding second order differential equation, the general solution for the basic equations used in quantum mechanics. 

--------------------------------------------------------------------------------------------

2. Results 
Twenty-nine students took the knowledge probe, and twenty-five students answered every question and only four students left one blank. Thus, the allotted time appears to be sufficient for all students to answer the questions to the extent necessary to demonstrate their knowledge. 

Question 1 

Fifteen students answered the question correctly, five students answered the question partially, and nine students did not know the correct answer. 

Question 2 

Twelve students answered the question correctly, eleven students answered the question partially, and six students did not know the correct answer.

Question 3 

Only one student answered the question correctly, sixteen students answered the question partially, twelve students did not know the answer.

Knowledge probe results:
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Overall, the basic knowledge of the class was average in classical mechanics and wave physics but very poor and unsatisfactory in differential equations. 

4. Suggested Actions and Follow-up 
In order to address the short-term problem I suggest having few extra classes to review the basic mathematical and physical concepts required for this course. Overall the students were better prepared compared to last year’s class. In contrast to last year’s class, many students had a basic knowledge about quantum mechanics from Physics-III (whoever was a the instructor did a good job).      

As mentioned before the long-tern solution for this problem has to be addressed at departmental level. One approach is to introduce a new review course to cover the fundamental mathematical and physical concepts required in almost all ECE courses and disciplines (a course like “Mathematics and Physics for Engineering”). I believe teaching Math and Physics separately is not going to solve the problem. The Math topics have to be reviewed in the context of the real Physical/Engineering problems where the students can see the application and the need for the mathematical techniques.

Alternatively ECE can make an arrangement with Physics and Math departments to make sure the fundamental concepts are covered at an appropriate level. Specifically it is important to emphasize on understanding concepts as opposed to teaching problem solving techniques (which is what most students prefer in order to get a good grade).

Mechanics





Waves





Differential equations





 Misunderstanding       No knowledge        Some knowledge        Complete understanding

















