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I.   COURSE DESCRIPTION IN ABET FORMAT 

 
II. ASSESSMENT RESULTS FOR CURRENT AND PAST THREE 

PERIODS 
Program Outcomes Assessed in Course 
Assessment Summary of Class Semester Averages for Outcomes 

         
End of Semester Course Outcomes Assessment Reports 
 

III.  EXAMS  
Summary of Topics covered by Exam   
Original Test Questions & Master Solution/grading scheme used   
(Summary of topics can be a separate page or include on the 

assignment itself) 
 Above Average  (Graded original work ) 
 Average              (Graded original work ) 
 Below Average  (Graded original work ) 

 
 III.   QUIZZES 

Summary of Topics covered by Quiz  
Original Quiz Questions & Master Solution/grading scheme used   
 Above Average  (Graded original work ) 
 Average   (Graded original work ) 
 Below Average  (Graded original work ) 

 
 IV.   ASSIGNMENTS 

Summary of Topics covered by Homework  
Original Homework Questions & Master Solution/grading scheme used   
   Above Average  (Graded original work ) 
 Average   (Graded original work ) 
 Below Average  (Graded original work ) 

  
 
 VI.      PROJECT 

  Summary of Topics Covered  by Project 
   Project Problem Statement and Grading Scheme 

 Above Average  (Graded original work ) 
 Average   (Graded original work ) 
 Below Average  (Graded original work ) 

 



 

Course Description in ABET Format  
DEPARTMENT OF ELECTRICAL & COMPUTER 

ENGINEERING 
ELEG 4305- ELECTROMAGNETIC FIELD THEORY I 

1. Course number and name: ELEG 4305 ELECTROMAGNETIC FIELD THEORY I 
2. Credits and contact hours: 3 credit hours; 3 contact hours 
3. Instructor’s or course  

coordinator’s name: 
Sarhan M. Musa 

4. Text book: Title: Elements of Electromagnetics  
                   Author: Matthew N.O. Sadiku  
                   Publisher, Year & Edition: Oxford University Press, 7th Edition, 2018 
 a. Other Supplemental material William Hayt and John Buck, “Engineering Electromagnetics,” 9th 

Edition, McGraw Hill, 2019 
5. Specific course information  
 a. Brief description of the content of the 

course (catalog description) 
ELEG 4305.  Network Theory II.  (3-0) Credit 3 semester hours.  
Review of relevant mathematics, electricity, and magnetism. Study of 
dielectrics, Poisson's and Laplace's equations, magnetic flux, 
magnetic fields, and magnetic boundary conditions, Ampere's 
Circuital law, time varying fields and Maxwell's. 

 b. Prerequisites or  
     Co-requisites 

ELEG 2305 Network Theory I 
MATH 4317 Advanced Math for Engineers 

 c. *Indicate whether a required, elective, 
or selected elective (as per definition 
provided) course in the program 

Required 

6. Specific goals for the course Students will be able to: 
 a. specific outcomes of instruction (e.g. 

The student will be able to explain the 
significance of current research about a 
particular topic.)   
 

(1) Be able to develop the electromagnetic (EM) vector analysis and 
three-dimensional coordinate systems concepts. 
(2) Be able to understand the EM electrostatics and magnetostatics 
concepts. 
(3) Be able to Compute the EM boundary-value problems and 
dielectric. 
(4) Be able to solve the EM time-varying fields and Maxwell’s 
equations problems. 
(5) Be able to gain an understanding of EM theory employed to 
design EM systems. 

 b. Explicitly indicate which of the student 
outcomes listed in Criterion 3 or any 
other outcomes are addressed by the 
course. 

This course addresses: 
Outcome 7 
An ability to acquire and apply new knowledge as needed, using 
appropriate learning strategies. 

7 Brief list of topics to be covered 
 

Vector Analysis (6 hours) 
Electrostatic Fields (6 hours) 
Electric Fields in Material Space (6 hours) 
Electrostatic Boundary-Value Problems (6 hours) 
Magnetostatic Fields (6 hours) 
Magnetic Forces, Materials, and Devices (5 hours) 
Maxwell’s Equations (5 hours) 
Electromagnetic Wave Propagation (4 hours) 

 



 

 
 
 

II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE 
PERIODS 

 
 
Program Outcomes Assessed in this course  
 
Outcome 7:    
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.  
 
   

Assessment Summary of Class Semester Averages for Outcomes 
(Should be provided for Fall 2019 through Fall 2021 Assessment Period) 

 

Outcomes   7 

Semester Semester Class 
Average (%) 

 
Fall 2021 
 

82 

 
Fall 2020 
 

82 

 
Fall 2019 
 

88.7 

Comments 
on Trend of 

Data 
(Improving or 
deteriorating) 

 
Students were able to identify adequate 
information needed for understanding 
of the aspects of the project and what 
needed to be done. However, some 
students did not follow some of the 
required format/guideline for their 
report and did not submit the project 
due to COVID.   
 

 
*Expected Semester Class Average = 70% (or as defined by the program) 

 
 
 
 
 
 
 
 



 

               End of Semester Course Assessment Report 
Each summary contains the following Information   

1.  Performance Statistics 
• Total number of students in class 
• The class average performance (stated as %) in each course 

outcome assessed in this class and the two previous times 
course was assessed.  

• The acceptable class average for the class in each outcome 
area as set by your Department. You cannot use any 
number of your choice 

• Percentage of students who scored below the expected 
average in each outcome. 

 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester 

based on last assessment report 
 

3.  Perceived Problems 
• Instructor’s  critical evaluation of perceived problems that 

affected students’ performance. Realistic problems should 
be identified throughout the semester and summarized in 
this section of the report. 

 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems 

the next time the class is taught. These should be specific 
enough for another instructor to implement. Most of these 
should be things that, you, the instructor can implement to 
help students to improve. Be creative. 

 
5.  Overall Trend over last three assessment periods 

• Instructors summary of overall performance trend for each 
outcome measured over the last three periods. 

 

5.  Were Expectations Met? 
Answer YES if the class average was above the expected average and 
the stated percentage of students scored at or above the expected 
average, else  
NO. 



 

 
 
 

     END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 
ELEG 4305-P01 ELECTROMAGNETIC FIELD THEORY I  

FALL 2021 SEMESTER 
 Report Prepared by: Musa 
 Report Date:  December 2021   

 
 

Semester 

 
 

Analysis 
Type 

 
Number 

of 
Students 

Outcome 7 
An ability to acquire and apply new knowledge as 

needed, using appropriate learning strategies 
 

 
Expected 
Class 
Average/ 

 
Class 

Average 

 
% Students meeting 
Expected Average 

Fall 2021  Direct 28 70 82 89 
Fall 2020  Direct 22 70 82 84 
Fall 2019 Direct 31 70 88.7 100 

 
Implementati
on Summary 

 Students used resources available in the library and on 
the Internet to write a short paper on the long- and short-
term effects of electromagnetism and how effects can be 
minimized. Also, the students need to include what is 
their learning strategy, how do they use the strategy to 
tackle the problem and describe how electromagnetic 
radiation can have detrimental impact. 

 
 

Perceived 
Problems 

 Students were able to identify adequate information 
needed for understanding of the aspects of the project and 
what needed to be done. However, some students did not 
follow some of the required format/guideline for their 
report and did not submit the project due to COVID.   

 
 

Plans for 
Addressing 
Problems 

 
 

Instructor will emphasis on the importance of the 
guideline and how not following it can affect their grade.  

Overall Trend 
over Periods 

 Overall trends continue to be good, emphasize more on 
individual practice.    

Were 
Expectations 

Met? 

  
Yes 

 
 
 
 
 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 

ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Exam 1 
 
 
 

Exam 1 covered the following topics: 
 

1. Point charge in free space and force on charge 
2. Coulomb force, electric field intensity, magnitude of electric field 

intensity, and magnitude of unit vector 
3. Volume charge density and total charge in a region 
4. Electric flux density and charge density 
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Exam 2 
 
 
 

   Exam 2 covered the following topics: 
 

1. Capacitance value and energy stored 
2. Relaxation time 
3. Electric field intensity 
4. Polarization 
5. Electric susceptibility of material 
6. Magnitude of electric flux density 
7. Magnitude of polarization 
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Exam 3 
 
 
 

Exam 3 covered the following topics: 
 

1. Magnetic field intensity, magnetic flux density and total flux 
2. Current density 
3. Force on the charge    
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Quiz 1 
 

Quiz 1 covered the following topics: 
 

1. Cross and dot products, angle between two vectors 
2. Convert cylindrical coordinate systems to cartesian coordinate systems 
3. Convert cartesian coordinate systems to cylindrical and spherical coordinate 

systems 
4. Laplacian for scalar potential 

 
 
 
 
 
 
 
 

 
 



 

 
 
 
 



 

 
 
 
 
 
 

  
 
 
 

ABOVE AVERAGE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 



 

 
 
 

 
 



 

 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

AVERAGE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 



 

 
 
 
 
 
 
 
 
 
 
 

BELOW AVERAGE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
 
 
 



 

 

 
 
 
 
 
 



 

 
 
 

 
 
 
 
 
 
 
 
 
 

ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Quiz 2 
 

Quiz 2 covered the following topics: 
 

1. Magnetic field intensity 
2. Scalar magnetic potential 
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Quiz 3 
 
 
 

Quiz 3 covered the following topics: 
 

1. Magnetic field intensity produced by the current element  
2. Vector magnetic potential 
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Assignment 1 
 
 
 

Assignment 1 covered the following topics: 
 

8. Vector magnitude and direction  
9. Vector addition and subtractions 
10. Dot multiplications of vector  
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Assignment 2 
 
 
 

Assignment 2 covered the following topics: 
 

1. Vector multiplications 
2. A point in cartesian coordinates to cylindrical coordinates 
3. A point in cartesian coordinates to spherical coordinates 
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ELECTROMAGNETIC FIELD THEORY I  
FALL 2021 

 
 
 
 

Title of Assignment: Project 
 
 
 

Project covered the following topics: 
 

1. Learning strategies 
2. Electromagnetic radiation impacts 
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Department of Electrical and Computer Engineering Electromagnetic Field Theory I / 
ELEG 4305-P01 Project- Fall 2021 

Using resources available in the library and on the Internet, write a short report 
on the long- and short-term effects of electromagnetism and how the effects can 
be minimized. Your report should include the following: 

 
(1) What is your learning strategy? 
(2) How do you use the strategy to tackle the problem? 
(3)  Describe how electromagnetic radiation 

can have detrimental impact. 
(4) The report should not be more than 5 pages long. 
(5) The report should contain at least 10 

references (journals, conferences, and 
web links). 

 
Sample topics could be: 

(a) Effects of mobile-phone electromagnetic fields on 
human brain. 

(b) Effects of high voltage power transmission 
lines on human body. 

(c) Effects of cell phone towers on human body. 
(d) Effects of Wi-Fi on human body. 
(e) Effects of smart meters on human body. 
(f) Effects of radiation from air travel on the 

passengers. 
(g) Electromagnetic interference with aircraft systems. 
(h) Electromagnetic field coupling to buried cables. 
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