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Section 1. Electrical Engineering Program Requirements

This section describes how students are prepared for a professional career in Electrical Engineering. Our
students are adequately prepared for practice of electrical engineering through a curriculum consisting of
required and elective courses culminating in a major engineering design experience. The curriculum
devotes adequate attention and time to mathematics, basic sciences and general education.

The Electrical Engineering curriculum requires a total of 130 semester units.

Mathematics and Basic Sciences

The math and basic sciences requirement is currently satisfied by the following courses:

Course Semester Units
Math150 Calculus I 4
Math151 Calculus IT 4
Math 252, Calculus IIT 4
Math 254 Introduction to Linear Algebra 3
A280 Methods of Analysis 3
Biol 100 or 101 3
Phys195 Principles of Physics I 3
Phys 195L Principles of Physics Laboratory 1
Phys196 Principles of Physics 11 3
Phys196L Principles of Physics Laboratory 1
EE300 Comp. and Stat. Methods for EE 3
Total 32

Discipline specific courses

The engineering requirement (1.5 years = 48 semester units) is currently satisfied by the following courses:
Course Semester Units
CompE160 Intro to Computer Programming
EE210 Circuit Analysis I
CompE270 Digital Systems
CompE271 Computer Organization
CompE 375 Embedded System Programming
EE310 Circuit Analysis I1
EE330 Fundamentals of Engineering Electronics
EE330L Engineering Electronics Laboratory
EE340 Electrical and Magnetic Fields
EE380 Electrical Energy Conversion
EE410 Signals and Systems
EE 420 Feedback Control Systems
EE430 Analysis and Design of Elec. Circuits
EE434 Electrical Materials and Devices
EE 490 Senior Design Project
EE 440 Electromagnetic Waves
EE Laboratory Electives
EE/CompE Electives

—_— 0 B R W W W W W W W W W W W W

Total 62

The EE/CompE elective courses and elective laboratories provide advanced knowledge in those areas.
Many of these elective courses, and other courses listed above have a significant design. However, it is the
senior design course described below assures the major culminating design experience.



General Education

SDSU has a very strong General Education (GE) requirement that must be met by all students. The
General Educational program at SDSU prepares students to succeed in an increasingly complex and rapidly
changing world. Through this program, students will acquire knowledge of human cultures and the physical
and natural world. They gain intellectual and practical skills such as inquiry and analysis, creative and
critical thinking, written and oral communication. The complete GE requirement is described in the 2008-
09 General Catalog, pages 150-151.

Students are required to complete a minimum of 50 units in General Education. By special consideration,
engineering students at SDSU are allowed to use 14 units of 50 units for both general education and
preparation for the major. This leaves 36 units for taking courses drawn from four general education areas.
They are:1) Communication and Critical Thinking; 2) Foundations of Learning; 3) American Institutions;
and 4) Explorations of Human Experience.

Writing Requirement for Graduation

All the SDSU students must demonstrate competency in writing skills at the upper division level as a
requirement for graduation. Students who achieve a score of 10 or above on the Writing Proficiency
Assessment (WPA) examination satisfy the statewide Graduation Writing Assessment Requirement and do
not have to take a writing course. Students who achieved a score of 8 or 9 are required to complete an
approved upper division writing course with a grade of C or higher. Students who scored 7 or lower on
WPA are required to complete Rhetoric and Writing Studies 280 or 281 with a grade of C or above before
enrolling in one of the approved upper division writing courses.

Culminating Design Experience
The culmintating design experience for Electrical Engineering students is EE 490: Senior Design Project,
and is required for all EE students. This is a 4 unit course taken by the students during their senior year.
The students who are enrolled in this course are expected to accomplish certain well defined objectives.
This course is team based and simulates an industrial environment. At the end of the course, the students
should be able to demonstrate their competence in completing both individual level projects and projects
that involve teams. They should be able to communicate their technical ideas both orally and in written
form. The students at the completion of the course should understand the importance of life long learning
and should be aware of ethical dilemmas faced by engineers in their work environment. More specifically,
we expect the students who have taken this course to achieve the following skills:
a) Demonstrate individual competence in designing and building a small system by completing an
individual project;
b) Able to prepare an engineering proposal with the clear statement of specification, design criteria and
deliverables;
c) Actively participate as a member of a design team and made significant contribution to achieving the
team’s goals and objectives;
d) Understand the benefits and problems of teaming;
e) Participate in several individual oral presenations;
f) Prepare well organized reports both for individual projects and the team design project;
g) Understand the ethical and professional issues faced by the engineers; and
h) Have an exposure to contemporary isssues and life long learning

To accomplish these goals, the course is divided into four parts.

1. Individual Design Project

2. Team Design Project
3. Regularly Scheduled Lectures
4. Mandatory attendance at IEEE Seminar Series

Individual Design Project: This activity is used to instill confidence and demonstrate individual
competence in conceptualizing and designing a small project. This is important because many of the
laboratory activities throughout the undergraduate curriculum are usually directed and involve more than




one person. We found that this exercise also helps students to reinforce their experimental skills necessary
for laboratory investigations necessary for the team design project.

Team Design Projects: During the first two weeks of the course, the students are given the general
descriptions of design projects submitted by the faculty and industrial participants. A typical project
description of a team project that dealt with an Autonomous Robot for Search and Destroy operation is
given as follows:

Design and Construct an autonomous ground- based robot vehicle to navigate through a defined obstacle
course consisting of land mines, detect their location and disable them.

Similar descriptions are distributed for all the available team projects in a given semester. The students are
given an option of selecting one of these or suggesting a different project. Each selection is evaluated by
the facilitator. Teams consist of 4- 5 members and are chosen to provide enough diversity of skills and
personalities whenever possible.

Once the project is selected, the team prepares a proposal and submits to the “ management team”. The so
called management team consists of the faculty members in charge of this course, and /or an industrial
participant who submitted the project. The proposal includes problem definition, background research (if
necessary) , conceptual system design, detailed task schedule , project management and budget. The
students are required to prepare a Gantt Chart using Microsoft Project. Once the project started, the teams
meet once a week with the management team at a scheduled time.

Apart from working on the project, the teams are required to :

3

e create and maintain a website
e prepare and present design reviews and final seminar using power point

o submit a final written project report.

The semester culminates with a day dedicated to showcase their designs called Design Day. Design Day
activities include the poster presentation, and demonstration of the projects to the public at large. This is
open to the public and is well advertised in the College. Furthermore, invitations are usually sent to local
companies, alumni and other interested parties. The students not only enjoy showing of their projects but
also get first hand experience in explaining the technical material to people with varied backgrounds.

Class Lectures and Student Presentations : The class has two scheduled lecture times each week. The
classes are used for providing information about writing proposals, technical topics relevant to the projects,
discuss topics such as ethics and oral presentations.

Ethics is a difficult topic. This topic is handled through a series of lectures based on the material obtained
from industry, professional journals and case studies.

Student teams are required to present their project work three times during the semester to the entire
class.The teams are required to use modern tools such as Power Point to prepare the presentations. The
students in the class act as audience in all of these presentations and provide input on the quality and
substance of each presentation. The final presentation is delivered to the public that usually includes

faculty, students and engineers from industry who are also involved in the final evaluation of each team .
This evaluation is used as one of the metrics in determining the final grade for the team.

Professional awareness and life long learning are definitely important for the graduating student. We
provide exposure to these topics by bringing working engineers from local industry. The student branch of
Institute of Electrical and Electronics Engineers (IEEE) arranges these meetings and is open to all faculty
and students. Our capstone design students are required to attend these seminars. To make it possible for all
the students to attend this seminar, the department does not schedule classes during that time.

The achievement of the course outcomes as listed earlier is measured by using both direct and indirect
measures. The direct and indirect assessments are described next along with the levels of achievement for
the last three years.




Direct Assessment is obtained using the following information.

1) Grading of the proposal, written reports, web design

2) Demonstration of the individual project

3) Demonstration of the team project

2) Peer evaluation of the team members

3) Faculty evalution of the final presentation, demonstration of the team design and poster presentation on
the

An example of the results of direct assessment collected over three years are given below.

Direct Assessment Results for EE 490: Senior Design

Course Outcomes Spring2007 | Spring2008 | Spring2009
Be able to conceptualize the design an electrical system 3.22 3.07 3.23
both from functionality and physical appearance

Be able to decompose the system and identify tasks 3.22 3.07 3.27
Be able to establish a task schedule using modern 3.00 3.6 3.19
software tools

Able to select components and modules based on design 3.49 3.54 3.48
specs

Obtain information about these components using data 3.75 3.72 3.61
sheets

Be able to set up and test prototype circuits necessary for | 3.04 3.53 3.3
the design

Appreciation for team work 341 3.15 2.93
Able to design embedded systems using a 3.26 3.51 2.88
microcontroller

Developed an ability to share and participate in 3.21 2.88 2.98
discussions of engineering nature in determining the

overall team design

Improved my oral and written communication of 3.14 2.24 3.43
technical material using modern tools

Improved my ability to prepare technical proposals 2.82 3.04 3.32
Improved my understanding of ethical and professional 2.78 3.53 3.82
issues




Indirect Assessment is obtained through student surveys , advisory committee members and attendees at
the Design Day and Final oral presentations. The surveys are taken at the beginning of the semester and
the end of the semester. Example is shown below based on data collected over three years.

B** = Beginning of the semester, E**=End of the semester

Put a number between 1 and 4 , 4= Strongly agree, 2007 2008 2009
3= Agree, 2= Neutral, 1= Disagree
Question B** | E** B E B E

Be able to conceptualize the design an electrical 218 | 339 255 348 |2 3.65
system both from functionality and physical

appearance

Be able to decompose the system and identify tasks 2.3 347 | 2.5 3.5 2.94 | 3.62
Be able to establish a task schedule using modern 219 327 221 |324 18 332

software tools

Able to select components and modules based on 227 | 318 2.2 3.24 | 1.94 | 3.68
design specs

Obtain information about these components using data | 2.45 | 3.47 2.6 376 | 2.29 | 3.85
sheets

Be able to set up and test prototype circuits necessary 252 | 338 285 3.6 212 | 3.65
for the design

Appreciation for team work 3 324 | 3 3.81 285 374
Able to design embedded systems using a 209 321 27 3.52 | 1.56 | 3.68
microcontroller

Developed an ability to share and participate in 252 1329 275 | 3.67 | 256 | 3.76

discussions of engineering nature in determining the
overall team design

Improved my oral and written communication of 252 329 265 343 | 247  3.35
technical material using modern tools

Improved my ability to prepare technical proposals 215 | 324 | 2.3 3 212 | 3.5
Improved my understanding of ethical and 222 1297 | 258 3.2 215 | 3.3

professional issues

Our results from both direct and indirect assessments indicate that the students level of achievement of the
course objectives is between 3 and 4. Self evaluation by the students also revealed several insights into
student learning. The students felt that the class helped them to become more confident in their ability to
work with others, improved their ability to evaluate, design and validate new systems. They also
understand the importance of oral and written communication and felt that this class provided the tools and
the training needed in this area. Many companies were impressed by the preparation of these students and
recruited them for internships and immediate employment . We have also received unsolicited emails from
people who are closely monitoring our program.. We have also received feedback from the advisory
committee members . The students also said that this experience definitely helped them in their job
interviews.



2. Course Assessment

The course assessment is divided into two parts: Direct and Indirect. The faculty responsible for each
course has defined specific outcomes for that course. Direct and Indirect measurement tools are used to
determine the achievement of these course outcomes.

Direct assessment consists of homeworks, examinations, class discussions and projects. The successful
achievement of this outcome is measured by assigning a score of 1-4. The representation of this system is
given below.

4= Mastery of the concept at A level
3= Master of the concept at t B level
2=Mastery of the concept at C level
1= Mastery of the concept at D level

Example: EE 210: Introductory Circuits course is used as an example to illustrate the process. The course
outcomes defined for EE 210 course are:

—_—

Able to understand and apply Kirchhoff’s Voltage Law and Kirchhoff’s Current Law
2. Able to recognize the differences between devices that are in series, in parallel or in no special
configuration

Have the ability to analyze simple circuits using node voltage analysis and mesh current analysis

4. Able to understand how to apply the basic principles of superposition, source transformation and
Thevinin/Norton Equivalence to reduce complex circuits

5. Have the ability to compute the transient response of simple RC and RL circuits subject to
constant sources

6. Able to compute the steady-state response of simple circuits subject to sinusoidal sources, using
the concepts of phasors

7. Able to analyze simple circuits containing operational amplifiers

8. Able to use Matlab and circuit software to analyze simple circuits

9. Have the ability to measure and analyze simple R, L, C circuits experimentally

W

Direct Assessment: Achievement of the course outcomes are directly measured using the data collected
during the semester in the form of homeworks and exams as shown in the following table.

Course | Homework/Labs EX 1 EX?2 EX3 Final
outcomes

1 X X X X
2 X X X X
3 X X X X
4 X X X X
5 X X X X
6 X X
7 X X
8 X

9 X




Based on the rating defined above, and the data collected during the semester as given in the above table,
the level of achievement is assessed for each of the course outcomes.

The following table represents the summary of the direct assessment of each outcome using a scale of 1-4
based on the above data.

Course outcomes Level of Achievement
3.7
3.4
3.3
3.5
3.5
3.5
3.9

4

4
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Indirect assessment of the course is obtained through student surveys during the semester. Student
surveys are obtained during 8" week and 15" week. The information collected during the 8" week is used
to adjust the class lectures and home works. The survey conducted at the 15" week provides some
assessment of the effectiveness of mid-semester correction. The survey results for EE 210 are given below.

Course 8" week 15" week
Outcomes

1 341 341
2 3.67 3.63
3 3.04 3.36
4 2.33 3.18
5 1.84 3.39
6 NA 291
7 NA 2.83
8 NA 2.14
9 NA 2.95

Student Instructional Rating forms (SIRR) forms completed by the students at the end of the semester along
with these surveys and the faculty assessment of the course form the basis for the curriculum committee to
take any appropriate action related to this course.

Finally, each instructor composes an evaluate summary at the conclusion of each course describing what
went well, what went poorly, and what corrective actions should be taken, if necessary.



Section 3: Grading Policy

The university policies for grading is given in the 2014-2015
San Diego State University General Catalog starting on page 466 and
ending 469. The website for this catalog is:

http://arweb.sdsu.edu/es/catalog/index.html
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