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Summary 

“High Frequency and Microwave Laboratory“, a senior course of the 
Electrical Engineering program at The University of Mississippi, presents 
considerable difficulty to many students. A primary cause of this difficulty is 
limited exposure at the undergraduate level to the laboratory material. Complex 
concepts that are difficult to visualize form part of the core, and understanding 
these concepts is an intimidating task for many students. Multimedia instruction 
is a tool that can encourage visualization both to enhance a student’s capability 
to understand the material and to enrich the department’s teaching methods. 

An NSF ILI Grant and state funding are supporting the introduction of 
multimedia instruction into electrical engineering laboratories at the University of 
Mississippi. One target is the High Frequency and Microwave Laboratory, where 
multimedia lessons will augment conventional instruction. The goal is to increase 
students’ understanding, and to improve the efficiency of instruction without 
sacrificing educational quality. This will also allow the department to provide 
education for an increasing number of students with limited departmental 
resources. 

Introduction of Multimedia 

The High Frequency and Microwave Laboratory has been chosen as a 
target of introduction of multimedia instruction. The basic concept is to take the 
difficult material and present instruction from a new and improved multimedia 
point of view. First, the lessons are put in a flow-chart format, which facilitates 
the move from a text format to a multimedia based computer presentation. For 
example, consider experiment one, the measurement of standing waves. Four 
areas are targeted and are displayed in the main menu as seen in Figure 1. The 
first part is a detailed explanation of standing waves. The concept is first 
introduced as presented in the laboratory manual. Then, computer generated 
movies of forward and backward travelling waves and their combination, the 
standing wave, are displayed. A still image of the three moving waves is 
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presented in Figure 2. Another screen uses separate areas to show all three 
waves as they are varying with time as shown in Figure 3. The movie format 
reenforces the primary information yielded by the book. The experimental setup 
of equipment is shown in Figure 4. Details of the equipment function and 
controls are available by double clicking the left mouse button while pointing to 
the corresponding device. An example is shown in Figure 5 for the frequency 
counter. 

The multimedia lessons also quiz a student at the end of each section, and 
each individual student must respond correctly to complete the experiment. As 
an example, a puzzle is presented where the student must manipulate symbols to 
achieve the experimental setup of Figure 4. Because a student knows that he or 
she will be quizzed immediately, attention to the instruction provided is 
encouraged and the student receives immediate feedback. Student responses can 
be saved for future review by the instructor. Information in the text is bolstered 
by multimedia supplements such as voice, computer-generated, and real-life 
movies. Some small scale preliminary testing has been done on the multimedia 
experiments completed with very positive student response. 
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Figure 1. The main menu of the measurement of standing waves multimedia 
lesson. 
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I/ The forward (grey) and backward (yellow) waves combine to 
give the standing wave (blue). U1 

Figure 2. A still image of the forward, backward, and standing waves as they 
vary with time in one screen window. 

I 1 I The two waves combine to give this structure of a standing wave. 11 

Figure 3. A still image of the forward, backward, and standing waves as they 
vary with time in separate screen windows. 
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counter Oscillator 

Figure 4. The experimental setup of the measurement of standing waves 
experiment. 

The counter is to be used 
to measure the frequency 

used. 

Move the mouse over the red areas to find out where the controls are 
and what they do 

Figure 5. An image of the interactive explanation screen of the functions and 
control of the frequency counter. 
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