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BACKGROUND INFORMATION

A. Contact Information

	Department
	Chair
	Address
	Telephone
	E-mail

	Electrical Engineering
	Prof. Jay A. Farrell
	343 Winston Chung Hall

University of California

Riverside, CA 92521
	(951) 827-2159
	farrell@ee.ucr.edu


B. Program History

Include the year implemented and the date of the last general review.  Summarize major program changes with an emphasis on changes occurring since the last general review.

The Electrical Engineering undergraduate program was established in 1989, with the MS and PhD programs added in 1997. The last ABET review was held in 2006-2007. Can we summarize the growth in the dept. since 2006 – how many new students, how many new faculty, increase in funding, awards, ranking
?

A number of changes have been made in the course structure, as detailed later under Criteria 2, 3 and 4. Broadly speaking, we have added new courses that provide better training in the basic mathematical skills (probability and random variables, linear algebra), programming skills (C++, MATLAB) and in areas of rapid technological growth (power systems, electronics and drives). We have thoroughly restructured our Senior Design Project based on feedback from various constituencies, as detailed later in the document
.
C. Options

List and describe any options, tracks, concentrations, etc. included in the program.
Undergraduates in the EE program have the option of choosing technical Electives from five focus areas, namely Intelligent Systems (IS), Nanomaterials, Advanced Devices and Circuits (NMDC), Communications and Signal Processing (CSP), Controls and Robotics (CR) and VLSI
.

D. Organizational Structure

Using text and/or organizational charts, describe the administrative structure of the program (from the program to the department, college, and upper administration of your institution, as appropriate).
The organizational structure is shown below. In addition, the BCOE
 Executive Committee oversees the welfare of students throughout the College by being involved in all major decisions, including curriculum changes and approvals
.

[image: image1]
E. Program Delivery Modes
All courses for the bachelor’s degree are delivered in campus classrooms and laboratories on weekdays and weeknights. The curriculum includes no cooperative education, distance education, or web-based instruction. The EE program is offered through traditional lectures and laboratory sessions associated with the lectures. Students have the option to work as undergraduate researchers in various labs, working alongside graduate students and faculty. A senior design project is necessary for all undergraduate students.

F. Program Locations
The program is offered at the campus of the University of California, Riverside.
G. Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and the Actions Taken to Address Them

Summarize the Deficiencies, Weaknesses, or Concerns remaining from the most recent ABET Final Statement.  Describe the actions taken to address them, including effective dates of actions, if applicable.  If this is an initial accreditation, it should be so indicated.
EE was reviewed in 2006-2007 and was reaccredited to 2009. In 2008, EE submitted a report describing corrective actions. This was accepted in 2009 and accreditation was extended to 2012-13.
In the last review we initially had four weaknesses
: 

Criterion 2. Program Educational Objectives
Criterion 3. Program Outcomes and Assessment
Criterion 4. Professional Component
Criterion 8. Program criteria

We then provided ABET with additional information regarding each. After that, ABET replied with the following due process response. 
Criterion 2 – weakness was unresolved and “the EAC anticipates evidence documenting the implementation of the new process
.”

Criterion 3 – “The weakness is now cited as a concern pending demonstration of the robustness of the changes
.”

Criterion 4 – “The weakness has been resolved.”

Criterion 8 – “The weakness has been resolved.”

In June 2008, we submitted a detailed response to ABET regarding the remaining weakness (Criterion 2). In a letter dated January 6, 2009, ABET stated that the weakness had been resolved. 

Therefore, the only remaining concern from the last visit pertains to Criterion 3: Program Outcomes and Assessment. The exact concern the ABET reviewers had is quoted below.

Criterion 3 requires “… an assessment process, with documented results, that demonstrates… program outcomes are being measured and indicates the degree to which the outcomes are achieved.” While some assessment has been implemented, it does not appear that all outcomes are sufficiently measured and that achievement of all outcomes is being demonstrated. Sufficient evidence was not provided for the following outcomes: “b” an ability to design and conduct experiments, “d” an ability to function on multi-disciplinary teams, “f” an understanding of professional and ethical responsibility, “h” the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context, “j” a knowledge of contemporary issues.”

· Due-process response: The EAC acknowledges receipt of documentation identifying curricular changes that have been implemented to insure adequate coverage of and documentation of achievement of Criterion 3 items b, d ,f and j. Because the program relies heavily on grading an assessment tool, outcomes b, d, f and j now appear to be covered within the curriculum so that better assessment will take place.

· The weakness is now cited as a concern pending demonstration of the robustness of the changes
.

The EE Program has instituted a rigorous process to measure achievement (or attainment) of all outcomes, including the ones mentioned above, and a continuous improvement process to make modifications to the program based on the received feedback. Details are provided in the sections related to Criteria 3 and 4.
H. Joint Accreditation
The Electrical Engineering program is being visited by EAC/ABET only. 

GENERAL CRITERIA

CRITERION 1.  STUDENTS

For the sections below, attach any written policies that apply.
A. Student Admissions

Summarize the requirements and process for accepting new students into the program.
The admissions processes for all our programs conform to the UCR Academic Senate’s interpretation of the admission policies of the University of California, which, in turn, interpret the mandates of the California Master Plan for Higher Education.

In broad terms, the Master Plan constrains the University of California to admitting only students ranking in the top 12.5% of the High School graduates in the State. Students in lower tiers are eligible for admission to campuses of the California State University system, or to Community Colleges in the State. Placement in the top 12.5% of the graduating class is determined by the UC Eligibility
 Index, which is computed centrally by the UC Office of the President, based on criteria defined by the UC System-Wide Academic Senate.

Figure 1.1 summarizes the admissions process to our college. Prospective students submit their applications to the Office of Admissions for the University of California, which serves all ten campuses of the University. Applicants may apply to multiple campuses, and to multiple programs at these campuses. They may also designate primary and alternate majors. The UC Office of Admissions determines whether each applicant meets the UC Eligibility criteria (which specify GPA and coursework requirements) and forwards each eligible application to the campuses to which admission is being sought. Ineligible applicants are rejected.

Within UCR, processing of these forwarded applications begins through the Campus Office of Admissions, in accordance with guidelines defined by the Undergraduate Admissions Committee (UAC) of the UCR Academic Senate. An Enrollment Management Council (EMC) also exists at the Campus level to make decisions annually on the enrollment targets at the Campus and College levels. These decisions are informed by the strategic planning processes at the Campus and College levels. 

UCR follows a multi-tier admissions process, which operates as follows. At the first tier, an Academic Index Score (AIS) is computed for each applicant, based primarily on academic parameters such as the GPA, the SAT score, and the number of completed Advanced Placement or IB courses. College-specific upper and lower AIS thresholds are determined in accordance with the planned enrollment targets. All applicants to a College whose AIS scores exceed the upper threshold are automatically admitted to their program of interest. All applicants with AIS scores below the lower threshold for each college are removed from that college’s pool. The remaining applicants are forwarded to the respective colleges for further processing.

Once these forwarded applications arrive at BCoE, a, BCoE-specific Index Score (BIS) is computed for each applicant. This BIS score is a function of the applicant’s grades in Mathematics and Science, as well as the Math part of the SAT Reasoning Test (the SAT Advanced test is not required by UC). The applicants to each program are ranked by BIS score, and applicants are admitted starting at the top of the list for each program until the program’s enrollment target is met. Applicants may be placed on a wait list, to be admitted if the yield rate from the admitted pool is insufficient to satisfy program targets.
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Figure 1.1: The Admissions Process

B. Evaluating Student Performance

Summarize the process by which student performance is evaluated and student progress is monitored.  Include information on how the program ensures and documents that students are meeting prerequisites and how it handles the situation when a prerequisite has not been met.
Student performance monitoring is primarily the role of the Office of Student Affairs, under the supervision of the Associate Dean. Each program also has a faculty member designated as the Program Faculty Adviser, who serves as the primary departmental contact for program-specific policy decisions. College-level policy is under the purview of the Associate Dean. The staff of Office of Student Affairs (OSA) supports the undergraduate programs.

Each student is assigned to a staff adviser
 in the OSA, and encouraged to meet with this adviser whenever the need arises, but at least once quarterly. In addition, attendance at a mandatory Annual Major Advising session is required of all undergraduates in the college. The Annual Major Advising session is conducted jointly by the OSA staff and the Program’s Faculty Adviser, and provides information on a variety of topics to students, including program requirements as well as academic success strategies and professional development opportunities.

Figure 1.2 depicts the process for monitoring student progress. Students are required to maintain a GPA of 2.0 each quarter, as well as cumulatively. Students are reminded of these requirements regularly, first during the registration process in their first quarter as freshmen, and again each year during Annual Major Advising.  Grades are posted by instructors each quarter to the central SIS database, which tracks student performance, and provides degree audits to check for completion of degree requirements. At the end of each quarter, staff advisers in the OSA review the academic records of BCoE students and identify all whose term and cumulative GPAs are below 2.0.

A failure to meet these GPA requirements results in a student being placed on probation. The student is notified of this probationary status, and advised that a failure to obtain at least a 2.0 GPA the following term will result in dismissal. A registration hold is now placed on the student’s record, to be released only upon the completion of Academic Success Workshops and other advising and mentoring activities through the OSA. A student who receives a dismissal notice may appeal the dismissal to the Associate Dean, who may grant or reject the appeal based on extenuating circumstances.

The primary source of information regarding student performance is the campus-wide Student Information System (SIS) that records all student registrations and grades, and which is maintained by the Computing and Communications organization. All staff and faculty advisers have access to this system, either directly, or through the Student Advising System (SAS) front-end that provides access to student transcripts and degree audits. This system is used regularly by the staff of the OSA to monitor student progress.

Students who are about to graduate are required to complete a graduation application. At this point, the student’s academic adviser in OSA performs a detailed manual check to ensure that all degree requirements have been met. If the requirements have been met, the Office of the Registrar is notified of degree completion, so that the degree may be awarded.

B.1 Enforcing Prerequisites
All students are given a term-by-term course plan (see Program Criteria) that ensures timely graduation as long as courses are completed in a timely manner. This course plan incorporates prerequisites, so that students who follow the course plan automatically satisfy prerequisites.

Whether or not students follow this course plan, prerequisites are enforced by the registration system. Students register for courses through the GROWL system that interfaces with SIS, and is able to enforce prerequisites.  A student prevented from taking a course due to lack of prerequisites can petition the course instructor, who has the authority to grant the student a prerequisite waiver. The student is not permitted to take the course without such a waiver.
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Figure 1.2: Academic Advising and Performance Monitoring (needs some cleaning)
C. Transfer Students and Transfer Courses

Summarize the requirements and process for accepting transfer students and transfer credit.  Include any state-mandated articulation requirements that impact the program
.
Transfer students apply using the same application portal that freshmen use. This portal is maintained by the System-Wide Office of Admissions, located in Oakland, CA. This office collects applications and forwards them to the UCR Office of Admissions.

In accordance with the California Master Plan for Higher Education, the University of California maintains extensive articulation agreements with Community Colleges in the State. Course articulations are reviewed and approved by the cognizant departments, and are tracked and maintained by the Campus Articulation Officer. All system-wide articulation agreements are available at the website http://www.assist.org, which is open access. The transfer route appears to be gaining popularity, especially given recent increases in tuition. When a transfer applicant (typically, from out of state) presents a transcript containing courses that have not already been articulated, the staff of the BCoE OSA collect the relevant course syllabi and work with the cognizant departments at UCR to determine articulations.

All BCoE programs have published detailed requirements for transfer admission. Admission to our programs requires a minimum GPA of 2.8, and the completion of coursework specific to the major being applied to. Incoming transfer students may transfer up to 105 quarter units (70 semester units) towards their degrees from the University. To ease the burden of consulting http://www.assist.org for each major an applicant may be interested in, we have prepared brochures showing transfer requirements for each of our majors. We make these brochures available both in hardcopy, as well as on the Web. Some examples appear at http://www.engr.ucr.edu/undergrads/transferring/SpecialAgreements.html.

If the transfer applicant for a major meets all the requirements specified by that major, the UCR Office Of Admissions admits that applicant. Applicants who satisfy most transfer requirements are forwarded to the College for additional review. The OSA staff reviews these applications, and in consultation with the departments and the Associate Dean, grants exceptions as warranted. Conditional admission is also sometimes granted, subject to the completion of some requirements that may not have been met at the time of application
.

[Each program should paste its transfer requirements here.]
D. Advising and Career Guidance

Summarize the process for advising and providing career guidance to students.  Include information on how often students are advised, who provides the advising (program faculty, departmental, college or university advisor). 

The mechanisms by which students receive academic advice have already been outlined in Section B: Evaluating Student Performance. Here, we will describe the mechanisms for providing Career and Professional guidance.

Professional guidance and mentoring is provided by staff (particularly, the Director of Student Professional Development), the faculty, and the Career Center.  The overall College philosophy that guides all interactions with students is to ensure that they are both academically and professionally prepared to become leaders in their chosen fields. 

As is typical for undergraduate programs in engineering, in the past, our students spent a good portion of the first two years of their undergraduate work completing prerequisite coursework in mathematics, the sciences, and the humanities and social sciences. This created a variety of challenges: instructors in some courses lacked the engineering background necessary to motivate the students as to the importance of this prerequisite coursework; some students who are first-generation engineers of first-generation college attenders, lack the family support necessary to motivate the necessity of these background courses; also, EE students in these background course often fail to develop a clear sense of academic direction, a sense of professional pride, or the effective working relationships with their peers necessary to see them as technically strong, and as effective partners.

(Next para needs to be discussed with Ping and Jay.)
We are addressing these issues in several ways. The first of these is a series of 1-unit classes intended to promote engagement with BCoE in the early years and to help the student’s professional development in later years. This series of classes are numbered ENGR 1 (freshmen), ENGR 2 (sophomores), ENGR 101 (juniors), and ENGR 102 (seniors). These courses are intended to provide our students with involvement in Professional Development activities. Activities to be performed are program-specific, and will include projects, industry overviews and interactions, involvement with professional societies and clubs, team building, career guidance, and coverage of ethics and lifelong-learning issues. The specific list of topics in these courses includes the following
:

· Participate in peer-group building activity

· Understand Engineering as a creative process for solving real-world problems.

· Understand current and future trends in the student’s major discipline

· Understand some analysis tools, and their use in design and practice.

· Understand the stages of development of an Engineer as a Professional

· Participate in individual and group projects. 

· Participate in Professional Clubs.

· Participate in the Career Path Milestones program.

· Understand the role and importance of Ethics in the Engineering profession.

· Understand the importance of engaging in life-long learning.

· Participate in Industry visits.

These topics are presented in workshops and discussion-style activities. A suite of activities supported by the college under the Professional Development Milestones program complement the program-specific content in these courses. Examples of such activities are academically-oriented workshops on time management and study-skills, as well as professionally-oriented activities such as mock interviews, resume writing, as well as research and industrial internships. Figure 1.3 summarizes these milestones.
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Figure 1.3: Professional Development Milestones Program

A total of 18 Student Professional Organizations exist in BCoE, and are supported financially by the College. These organizations are student-led, and are very active. Just over 800 students are active members of these organizations (roughly 40% of the students in College). 

1. BCOE SLC (Student Leadership Council)

2. ACM (Association of Computing Machinery)  

3. AIChE (American Institute of Chemical Engineers)

4. ASME (American Society of Mechanical Engineers) 

5. ASQ (American Society of Quality)

6. BMES (Biomedical Engineering Society) 

7. EWB (Engineers Without Border)

8. IEEE (Institute of Electrical and Electronics Engineers)

9. IEEE EDS (Electron Devices Society)

10. ION (Institute of Navigation)

11. MRS (Material Research Society)

12. NSBE (National Society of Black Engineers)

13. OSA (Optical Society of America)

14. SACNAS (Society for Advancement of Chicanos and Native Americans in Science) 

15. SHPE (Society of Hispanic Professional Engineers)

16. SAE (Society of Automotive Engineers)

17. SWE (Society of Women Engineers)

18. TBP (Tau Beta Pi) – Honors Society

These organizations, under the mentorship of the Director of Student Professional Development, participate in a broad range of activities during the year. A summary appears below.

	BCOE Professional Development Milestones Program 2,102 participants total 
	 

	Date
	Event
	Students
	Date
	Event
	Students

	10/5/2010
	Technical Job Search Workshop
	27
	1/19/2011
	Preparing for Engr. Technical Career Fair/Fashion Show
	72

	10/11/2010
	Making Professional Connection with Western Digital
	21
	1/20/2011
	Careers in Video Game & Animation Design
	30

	10/11/2010
	Careers in Pharmaceutical Industry
	36
	1/26/2011
	Google Info Night with Alumni
	155

	10/12/2010
	Beginning Resume Writing
	15
	1/26/2011
	Information Session with CIA
	43

	10/14/2010
	Advanced Resume Writing
	17
	1/26/2011
	Information Session with National Oil well Varco
	44

	10/18/2010
	Google Careers Info Session & Resume Workshop
	146
	1/27/2011
	Women in STEM Careers
	37

	10/19/2010
	EPA Careers Info Session & Interview Workshop
	65
	2/9/2011
	engineering, Science, & Metrology in Defense Industries
	54

	10/19/2010
	Northrop Grumman Tech Talk
	45
	2/15/2011
	From Internship to Career Alumni Panel
	32

	10/19/2010
	CIA Information Session
	56
	2/23/2011
	Making Professional Connections
	40

	11/3/2010
	Advanced Resume Workshop with Western Digital
	24
	3/1/2011
	Interview Skills Featuring Western Digital
	35

	11/8/2010
	Careers in Sustainability
	26
	3/2/2011
	NAVY Day at Bourns College of Engineering
	160

	11/8/2010
	INROAD Mixer
	58
	4/6/2011
	Engineering Careers in Pharmaceutical & Medicine Manufacturing
	120

	11/15/2010
	Internships, What, Why & How
	40
	4/12/2011
	Interview Skills, featuring: The Aerospace Corporation
	41

	11/16/2010
	Phoenix Motorcars on Electronic Vehicles Industry
	66
	4/12/2011
	Resumania, Featuring: Northrop Grumman
	35

	11/18/2010
	Careers in Water Resources and Quality
	62
	4/14/2011
	Coffee Chat: featuring: consolidated electrical distributors
	30

	12/1/2010
	Engineering Presentation Skills
	28
	4/20/2011
	Student Intern Panel
	28

	1/1/2011
	Resume Writing with Skanska Constructions
	35
	4/21/2011
	A Day in the Life of the EPA – What we do
	48

	1/10/2011
	Careers in Aviation featuring Marine Corps
	32
	4/21/2011
	Work Green, Earn Green: Careers that save the planet
	23

	1/12/2011
	UG Research Internships with NSF
	70
	4/25/2011
	Internship: What, Why, & How?
	23

	1/12/2011
	FE/EIT Exam Preparation Workshop with California Water Board
	52
	5/5/2011
	Interview Skills, Featuring INROADS
	37

	1/18/2011
	Interview Skills Workshop with Abbott Vascular
	64
	5/5/2011
	Advanced Resume Writing, Featuring: Sherwin Williams
	30


A main EE oriented club is the IEEE. Add details from IEEE club on campus.  

In addition, the College has a very active Undergraduate Research program. Faculty are very active participants in undergraduate research. Last year, 60 of the 83 faculty in BCoE were research mentors for undergraduates. Over 250 undergraduates worked with faculty on research projects. This research has resulted in a significant number of publications and research presentations. For example, in the 2010 Southern California Conference on Undergraduate Research, 18 of the 24 research presentations from UCR were by BCoE students. For the second year in a row, BCoE students made more presentations at SCCUR than students from any other engineering college in Southern California
.

A summary of the range of Professional Development, Mentoring, and Success program in BCoE appears in Figure 1.4.
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Figure 1.4: Professional Development, Placement, and Success Programs
E. Work in Lieu of Courses

Summarize the requirements and process for awarding credit for work in lieu of courses.  This could include such things as life experience, Advanced Placement, dual enrollment, test out, military experience, etc.
Credit is awarded for selected International Baccalaureate Advanced Placement courses taken in High School, in accordance with the charts on pages 28—31 in the General Catalog for the University of California, Riverside.

Internships and independent study courses may not be used to satisfy College subject requirements, as per the following College regulation:

· ENR3.2.8. Internships and independent study courses may not be used to satisfy College subject requirements. (En 25 May 95) (Renumbered & Am 25 May 00)
Credit by Examination is awarded subject to the following College Regulations:

· ENR2.5.1. A student who wishes to have the privilege of examination for degree credit must be in residence and not on academic probation.

· ENR2.5.2. Arrangements for examination for degree credit must be made in advance with the student's Faculty adviser. The approval of the Faculty adviser, the Dean of the college, and that of the instructor who is appointed to give the examination, are necessary before the examination can be given
.

· ENR2.5.3. The results of all examinations for degree credit are entered on the student's record in the same manner as for regular courses of instruction.

F. Graduation Requirements

Summarize the graduation requirements for the program and the process for ensuring and documenting that each graduate completes all graduation requirements for the program.  State the name of the degree awarded (Master of Science in Safety Sciences, Bachelor of Technology, Bachelor of Science in Computer Science, Bachelor of Science in Electrical Engineering, etc.)
[Each program should paste its graduation requirements here]
G. Transcripts of Recent Graduates

The program will provide transcripts from some of the most recent graduates to the visiting team along with any needed explanation of how the transcripts are to be interpreted.  These transcripts will be requested separately by the team chair.  State how the program and any program options are designated on the transcript.  (See 2011-2012 APPM, Section II.G.4.a.)
CRITERION 2.  PROGRAM EDUCATIONAL OBJECTIVES

A. Mission Statement

The mission of the University of California, Riverside is as follows.
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The University of California, Riverside serves the needs and enhances the quality of life of the diverse people of California, the nation and the world through knowledge – its communication, discovery, translation, application, and preservation. The undergraduate, graduate and professional degree programs; research programs; and outreach activities develop leaders who inspire, create, and enrich California’s economic, social, cultural, and environmental future.
With its roots as a Citrus Experiment Station, UC Riverside is guided by its land grant tradition of giving back by addressing some of the most vexing problems facing society. Whether it is assuring a safe, nutritious, and affordable food supply; stimulating the human mind and soul through the humanities and arts; or finding solutions to the profound challenges in education, engineering, business, healthcare, and the environment, UC Riverside is living the promise.

The mission of the Bourns College of Engineering is as follows. The EE program has the same mission.

· Produce engineers with the educational foundation and adaptive skills to serve rapidly evolving technology industries;

· Conduct nationally recognized engineering research focused on providing a technical edge for the United States;

· Contribute to knowledge of both fundamental and applied areas of engineering;

· Provide diverse curricula that will instill in our students the imagination, talents, creativity, and skills necessary for the varied and rapidly changing requirements of modern life;

· Enable our graduates to serve in a wide variety of other fields that require leadership, teamwork, decision-making and problem-solving abilities; and

· Be a catalyst for industrial growth in Inland Southern California. 
The Vision of the College of Engineering is to become a nationally recognized leader in engineering research and education.
B. Program Educational Objectives

The Program Education Objectives (PEOs) are listed below. They can be found at http://www.ee.ucr.edu/current-students/abet-process.html. 
Graduates of UCR’s BS degree program in Electrical Engineering will meet high professional, ethical, and societal goals as demonstrated by
:
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C. Consistency of the Program Educational Objectives with the Mission of the Institution

Describe how the program educational objectives are consistent with the mission of the institution.
The PEOs are clearly consistent with the mission of the EE program, which is the same as that of the Bourns College of Engineering. The first PEO, success in post-graduate studies, is aligned with the mission to conduct nationally recognized research and contribute to knowledge in the various areas of engineering. The second objective, success in ones chosen career, is in line with the mission to provide the foundational skills and creative spirits necessary for a rapidly developing industry, the educational background necessary for success, and the development of skills such as teamwork and problem-solving. Societal contributions are important for both the PEOS and the mission as evidenced by the need to develop leadership qualities and contribute towards the development of the local region
.  
D. Program Constituencies

List the program constituencies. Describe how the program educational objectives meet the needs of these constituencies.
The various program constituencies are faculty, students, alumni and Board of Advisors (BOA). The PEOs are most closely aligned to the needs of the students. Our joint goal is to train students to be able to pursue higher education and be successful in their profession. We also want them to be successful entrepreneurs and good citizens. The PEOs are mainly evaluated based on feedback from the alumni on how well they are doing and the role their college experience had on their current status. This feedback provides guidance to the faculty in ensuring that these goals are met. Periodic
 reviews of the PEOs, based on information about student performance
, allow the faculty to enact changes to the program. The Board of Advisors was instrumental in designing the PEOs and they have been asked to suggest modifications periodically. Successful implementation of the PEOs provides the Board of Advisors, drawn mostly from industry, with a talented pool of engineers.    

E. Process for Revision of the Program Educational Objectives

Describe the process that periodically reviews and revises, as necessary, the program educational objectives including how the program’s various constituencies are involved in this process.  Include the results of this process and provide a description of any changes that were made to the program educational objectives and the timeline associated with those changes since the last general review.  

The PEOs were initially approved in May-June 2007 with inputs from all the constituencies – faculty, BOA and students (we did not get a response from a significant number of alumni; however, we do not believe this to be a major shortcoming as the Board of
 Advisors, drawn mostly from industry, have interactions with many of the alumni). There were a number of iterations made based on inputs from the faculty and Board of Advisors. The current students were also provided the list of PEOs after this stage and they had no suggestions for changes. 

A survey of the alumni was conducted in 2009 to get an initial input on how the program was performing
 with respect to the PEOs. While the results were mostly satisfactory, there were certain areas where it was felt that more exposure could have been provided in the courses. This was also in line with feedback obtained on the student outcomes (see Criterion 3 for details). None of the constituencies felt that there was a need to change the PEOs. However, based partially on the feedback received in evaluating the PEOs, certain changes were made to the course structure, especially the introduction of new courses related to computer programming, introduction to linear algebra and MATLAB and energy and power systems. The implementation of these changes are detailed in the section on continuous improvement (Criterion 4
). 

The PEOs are periodically reviewed by the faculty and by the BOA at their annual meeting. The latest review by the BOA was at its last annual meeting on May 6, 2011. The faculty last reviewed
 the PEOs in February 2012 and felt that there was no need for change. If a change is suggested, the department undergraduate committee, which is in charge of ABET issues, will contact the students to get their input. A new set of PEOs will be adopted once all constituencies agree.

CRITERION 3.  STUDENT OUTCOMES  

A. Student Outcomes

List the student outcomes for the program and indicate where the student outcomes are documented.  If the student outcomes are stated differently than those listed in Criterion 3, provide a mapping to the (a) through (k) Student Outcomes.
The following are the a-k Student Outcomes
.
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The student outcomes are available on the EE website http://www.ee.ucr.edu/current-students/abet-process.html and provided to the students at the beginning of the course when the syllabus is distributed
.

B. Relationship of Student Outcomes to Program Educational Objectives

Describe how the student outcomes prepare graduates to attain the program educational objectives.
The Student Outcomes have a direct bearing to the PEOs. The table below explains this relationship. Each outcome directly contributes to multiple PEOs.
	
Program Outcomes
	Program Educational Objectives

	Ability to apply knowledge of mathematics, science, and engineering
	Success in post-graduation studies, as well as success in the engineering profession.

	Ability to design and conduct experiments, as well as analyze and interpret data
	Success in post-graduation studies, as well as success in the engineering profession.

	Ability to design a system, component, or process to meet desired needs
	Success in the engineering profession, as well as success post-graduation studies.

	Ability to function on multidisciplinary teams.


	Success in the engineering profession, as well as success post-graduation studies.

	Ability to identify, formulate, and solve engineering problems
	
Success in both post-graduation studies and the engineering profession.

	Understanding of professional and ethical responsibility
	Success in post-graduation studies, professional life, as well as societal contributions.

	Ability to communicate effectively
	Success in post-graduation studies, professional life, as well as societal contributions.

	Broad education necessary to understand the impact of engineering solutions in a global and societal context
	Success in post-graduation studies, professional life, as well as societal contributions, especially with regards to leadership roles and public service.

	Recognition of the need for and an ability to engage in lifelong learning
	Success in both post-graduation studies and the engineering profession.

	Knowledge of contemporary issues
	Absolutely essential for societal contributions, and necessary for success in post-graduation studies and professional practice.

	Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
	Success in the engineering profession, as well as success post-graduation studies.


CRITERION 4.  CONTINUOUS IMPROVEMENT

A. Program Educational Objectives

It is recommended that this section include (a table may be used to present this information): 

1. A listing and description of the assessment processes used to gather the data upon which the evaluation of each the program educational objective is based.  Examples of data collection processes may include, but are not limited to, employer surveys, graduate surveys, focus groups, industrial advisory committee meetings, or other processes that are relevant and appropriate to the program.

2. The frequency with which these assessment processes are carried out

3. The expected level of attainment for each of the program educational objectives

4. Summaries of the results of the evaluation processes and an analysis illustrating the extent to which each of the program educational objectives is being attained 

5. How the results are documented and maintained


The achievement (or attainment) of PEOs is evaluated by the relevant constituents as shown below.
a. Alumni – Since the PEOs are expected to be achieved by the students a few years after graduation, the alumni input is the most essential. This is obtained through a survey conducted every two-three years. The last two surveys were conducted in 2009 and 2012. The Chair sends out the surveys by email to the alumni based on their latest contact information that is available. In 2009, we received 24 responses and in 2011, we received ,,,,,The survey consists of questions that directly measure different aspects of the PEOs (e.g., whether the alumni has completed a graduate degree, whether the alumni has completed a professional certification), as well as more indirect questions like how well they were prepared for their career choice. The summary of the surveys is attached as … and
 a list of changes made/future changes that will be made are detailed below.
b. Board of Advisors (BOA) – The BOA meets every year and reviews the PEOs. The last meeting was in May 2011. They provide their input on how well the PEOs are being achieved based on their experience in working with UCR graduates and comparing them with students from other institutions. They also comment on how well the academic structure of the program meets the current technological needs. Any specific inputs from the BOA are part of the meeting minutes
. 
c. Faculty – The inputs received from the Alumni and Board of Advisors are analyzed by the undergraduate committee. A summary is then presented to the faculty with a list of modifications that should be implemented for better achievement of the PEOs. Below, we provide a detailed list of the changes that have been made. Any changes discussed in the faculty meetings are documented in the faculty meeting minutes.
Will add summaries of surveys once 2012 survey results are in.
Based on the feedback received from the alumni, students, BOA and faculty, over the last few years, the following were the conclusions made regarding satisfaction of the PEOs. 
· There did not seem to be any major issues related to career satisfaction or the preparation received while at UCR.

· Among the students who chose an industry career, the vast majority were working in engineering related areas, where their academic preparation was most useful.

· About 50% of the alumni surveyed pursued graduate studies, which was deemed to be very satisfactory since it is one of our goals
.

· Whether in higher studies or in industry, a good number of the alumni felt that they were contributing positively as evidenced by publications, presentations, patents, awards, etc.

· A good
 number of the students were involved in the community. Some of them have come back to mentor and give seminars to our current students.
· The Senior Design Project was very highly appreciated. It was felt that the role of community involvement and ethical responsibilities could be highlighted more in the senior design projects, given the high interest in this course among the students.

· Some BOA members and faculty suggested that the students would be even better prepared if they were provided more exposure to subjects of critical importance currently. The two most important among these were programming skills and knowledge of energy-related technologies. Changes have been implemented based on these inputs as discussed in Part C below.
B. Student Outcomes

It is recommended that this section include (a table may be used to present this information):

1. A listing and description of the assessment processes used to gather the data upon which the evaluation of each student outcome is based.  Examples of data collection processes may include, but are not limited to, specific exam questions, student portfolios, internally developed assessment exams, senior project presentations, nationally-normed exams, oral exams, focus groups, industrial advisory committee meetings, or other processes that are relevant and appropriate to the program.

2.
The frequency with which these assessment processes are carried out

3.   The expected level of attainment for each of the student outcomes
4. Summaries of the results of the evaluation process and an analysis illustrating the extent to which each of the student outcomes is being attained 

5. How the results are documented and maintained
The attainment of the student outcomes is assessed mainly through two mechanisms. 

1. Measurement of student performance in a course instrument that is particularly targeted towards the outcome. All outcomes are covered in the required courses and hence this provides a measurement that is valid for the entire student cohort
.

2. Student surveys at the end of each of course that ask students to provide their feedback on a sliding scale regarding the attainment of each outcome relevant to the course.

Both are carried out for each course every time it is offered. The data collected is documented in the course folder for each course. The analysis of the results is available in a folder specific to ABET and accessible to all faculty. Below, we explain the details of this process.
Each EE course is mapped to a set of outcomes, such that all the outcomes are covered by the core courses only. The following matrix shows the mapping.

Table: Mapping Student Outcomes to Courses

	Course#:
	Course Name:
	Outcomes

	
	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	Required:
	
	
	
	
	
	
	
	
	
	
	
	

	EE-1A
	Engineering Circuit Analysis I
	X
	X
	
	
	
	
	
	
	
	
	

	EE-1B
	Engineering Circuit Analysis II
	X
	X
	
	
	
	
	
	
	
	
	

	EE-100A
	Electronic Circuits
	X
	X
	
	
	
	
	
	
	
	
	

	EE-100B
	Electronic Circuits
	X
	X
	
	
	
	
	
	
	
	
	

	EE-105
	Modeling and Simulation of Dynamic Systems
	X
	
	
	
	X
	
	
	
	
	
	

	EE-110A
	Signals and Systems
	X
	
	
	
	X
	
	
	
	
	
	

	EE-110B
	Signals and Systems
	X
	
	
	
	X
	
	
	
	
	
	

	EE-114
	Probability, Random Variables, and Random Processes in EE
	X
	
	
	
	X
	
	
	
	
	
	

	EE-115
	Introduction to Communication Systems
	
	X
	
	
	X
	
	
	
	
	
	

	EE-116
	Engineering Electromagnetics
	X
	
	
	
	X
	
	
	
	
	
	

	EE-120A
	Logic Design
	
	
	X
	X
	
	
	
	
	
	
	

	EE-120B
	Introduction to Embedded Systems
	
	
	X
	X
	
	
	
	
	
	
	

	EE-132
	Automatic Control
	X
	
	
	
	X
	
	
	
	
	
	

	EE-141
	Digital Signal Processing
	X
	
	
	
	X
	
	
	
	
	
	

	EE-175 A/B
	Senior Design Project
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	
	
	
	

	Electives:
	
	
	
	
	
	
	
	
	
	
	
	

	EE-143
	Multimedia Tech. and Programming
	
	X
	X
	
	
	
	
	
	
	
	

	EE-117
	Electromagnetics II
	X
	
	
	
	X
	
	
	
	
	
	

	EE-128
	Data Acquisition
	
	X
	X
	
	
	
	
	
	
	
	

	EE-133
	Solid-State Electronics
	X
	
	
	
	X
	
	
	
	
	
	

	EE-134
	Digital Integrated Circuit Layout and Design
	
	
	X
	
	X
	
	
	
	
	
	

	EE-135
	Analog Integrated Circuit Layout and Design
	
	
	X
	
	X
	
	
	
	
	
	

	EE-136
	Semiconductor Device Processing
	
	
	X
	
	X
	
	
	
	
	
	

	EE-137
	Introduction to Semiconductor Optoelectronic Devices
	
	
	
	
	
	
	
	
	
	
	

	EE-138
	Electrical Properties of Materials
	X
	
	
	
	
	
	
	
	
	
	

	EE-139
	Magnetic Materials
	X
	
	
	
	X
	
	
	
	
	
	

	EE-140
	Computer Visualization
	
	
	
	X
	X
	
	
	
	
	
	

	EE-144
	Introduction to Robotics
	
	X
	X
	
	
	
	
	
	
	
	

	EE-146
	Computer Vision
	X
	X
	
	
	
	
	
	
	
	
	

	EE-150
	Digital Communications
	X
	X
	
	
	
	
	
	
	
	
	

	EE-151
	Introduction to Digital Control
	X
	
	
	
	X
	
	
	
	
	
	

	EE-152
	Image Processing
	X
	X
	
	
	
	
	
	
	
	
	

	EE-160
	Fiber-Optic Communication Systems
	
	X
	X
	
	 
	
	
	
	
	
	


For each course and each outcome, the instructor identifies at least one instrument (e.g., HW problem, quiz, exam question) that directly measures performance on that outcome. The results on that instrument are maintained separately and analyzed by the instructor at the end of the course to measure how well the outcome is attained. The performance on each outcome, averaged over all the courses related to it, is analyzed by the chair of the department ABET committee. 
To facilitate the choice of the instrument, the outcomes are mapped to the Course Objectives through a Course Matrix. Below is an example of a Course Matrix of EE114 – Probability, Random Variables and Processes in Electrical Engineering.

	Item
	OUTCOME-RELATED LEARNING OBJECTIVES
	OUTCOMES

	
	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	

	1
	Introduction to basic concepts of probability
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	2
	Introduction to basic concepts of random variables
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	3
	Understanding the role of probability and statistics in real life applications
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	4
	Applications of probability and random variables in electrical and computer engineering.
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	

	5
	Introduction to multiple random variables, joint distributions, independence and correlation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	6
	Introduction to random processes and their applications
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	7
	Ability to independently solve problems in probability, random variables and random processes
	1
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	


At the end of each course, the students are asked to fill up a short survey on how well they believe the outcomes were covered. The students are also asked to provide detailed comments on the strengths and deficiencies in the course. This provides a subjective perspective from the point of view of the student. 
Will add a plot showing the performance on each outcome and how it compares with expected performance
.
The combination of the above two measures (course instrument and survey) provides an instructor with information on how well an outcome is covered in a course. The instructor summarizes his/her suggestions for possible changes in the course the next time it is offered in the Sign-On/Sign-Off sheet in the course folder. If needed, the instructor can propose changes to the syllabus which needs to be approved at various levels, as explained below and in Fig. 4.2. Numerous changes have been implemented based on this analysis and some examples are provided below under Continuous Improvement.
The ABET chair analyzes the results from the above two processes at a higher level to see how well the courses are meeting the program outcomes. This analysis is designed to reveal any issues in meeting the outcomes over all the courses that the students take, rather than changes in individual courses. An analysis of the results is shown below. In our analysis, our courses are meeting expectations on the student outcomes and no programmatic changes are needed at this time, based solely on the measurement of the student outcomes (programmatic changes have been implemented based on the feedback on the PEOs which have an indirect bearing on the student outcomes; they are explained below). 
C. Continuous Improvement

Describe how the results of evaluation processes for the program educational objectives and the student outcomes and any other available information have been used as input in the continuous improvement of the program.  Indicate any significant future program improvement plans based upon recent evaluations.  Provide a brief rationale for each of these planned changes.
The overall process for evaluating performance in both PEOs and SOs is shown in Fig. 4.1 

[image: image6.png]Program Educational
Objectives and Outcomes

UCR
Mission

Faculty Approval

Course Educational
Objectives and Outcomes

[y

Faculty Approval

Advisory Board

Majorchanges
Minor charges

Data Collection for Course

Assessment

1. Instructor Input

2. Direct Measurement of
Program Outcomes
Student Feedback

v

Faculty Responsible for
each Course (Sign-on Sheet)

v

Undergraduate Committee
Approval

N A

“Inner Loop

Course Modifications

Program Educational
Objectives and Outcomes
Modifications

Course Modifications

“Quter Loop

Advisory
Board

ndergraduat
Committee

Data Collection for Course

Assessment
1. CourseAssessment
2. SeniorExitSurvey

3. AlumniSurvey





Fig. 4.1 The Continuous Improvement Cycle

Based on the evaluation of the PEOs and SOs, changes may need to be made to the  program structure. Minor changes to the syllabus can be made by faculty only. However, any changes that are reflected in the student catalog description or program-level changes need approval from the department faculty, college Executive Committee, and Academic Senate Committees. Fig. 4.2 explains this process.

[image: image7]
Fig. 4.2. Process for Catalog and Program Changes

A number of changes have been made to the EE Program based on the evaluation process for the PEOs and SOs. Below, we list the major changes that have been made. The separation is based on the evaluation mechanism that was the principal driver behind the change, although changes in one affect the other. The process for approving course and program changes is shown below.
Changes Driven by PEOs

Based on information received from the Board of Advisors, alumni and faculty, three new courses have been introduced since the last review cycle. Each of these courses is driven by requirements in the electrical engineering community. Two of the courses are in the area of power systems, namely EE 123 (Power Electronics) and EE153 (Electric Drives). Both the courses have been approved at the campus level. Since many of our faculty and former students have complained the lack of training in programming skills, a new programming course, CS10 (C++ Programming), was added as a prerequisite (this change was also driven by feedback on student outcomes
).  
Changes Driven by Student Outcomes
A number of changes have been made to the structure of courses in the EE Program based on feedback received in evaluating the student outcomes. We describe the changes below. A large number of these changes were made in EE175, the Senior Design Project. A summary of the major changes is given below.
a) The sequence of courses that is recommended to students was modified to enable better coverage of prerequisites. Following are the current and revised plans.

	
	
	CURRENT
	
	
	
	CHANGE
	

	QTR
	FALL
	WINTER
	SPRING
	
	FALL
	WINTER
	SPRING

	FROSH
	
	10
	12
	
	10
	12
	61

	SOPH
	61
	120A
	120B
	
	120A
	120B
	

	JR/SR
	128
	
	
	
	
	
	128


b) Based feedback from the external EE Program Review Committee (organized by the campus Committee on Educational Policy) report and from students citing the lack of a course to train students on Matlab and the lack of coverage of linear algebra and matrix methods in the curriculum, we introduced EE 20 to cover linear algebra and matrix analysis and strengthen Matlab programming training. The following is the catalog description of EE20
.

Introduces MATLAB programming and linear methods for engineering analysis and design. Topics include formulating engineering problems as linear systems of equations; methods for finding their solutions; vector and matrix representations of signals and systems; matrices computations; and linear programming for system analysis and design.
c) Based on student feedback about lack of synchronization between lecture and lab courses, the Chair made the following recommendations:
i)
Ensure Lab Manuals are updated and current as required. Lab manuals are now stored in the ABET folder in their editable (non-pdf) format to facilitate their maintenance, even following instructor changes.
ii)
Faculty are expected to drop in to observe lab sessions and make themselves available to students.
iii)
Synchronize labs to lecture to the extent possible.  Faculty are to inform students of importance of completing pre-lab work before the lab.
d) During and after each offering of EE175, the instructors discuss among themselves and with the students to identify problems and improvements. We have further updated the lectures and final report requirements. Highlights of the updates are:

· We introduced a lecture on Systems Engineering (based on NASA material) to introduce the concepts and practice of systems engineering to students

· A lecture on data analysis techniques

· A lecture on lab skills and an exam to gain 24-hour lab access

· Invites a career center counselor to lecture on resume writing and job search

· Add the requirement of a short essay as part of the final report on how working on the design project helps students recognize the need for and an ability to engage in lifelong learning

· In addition to a lecture and exam on professional ethics, an short essay is required as part of the final report to discuss potential ethics consideration of the project and design process

· To remind students to practice professional ethics and make ethics a more concrete and measurable requirement, new in 2012, we are introducing ethics evaluation by team members and instructors on professional responsibility, how well a student functions in the team, helping team members, being dependable and honest, etc. The Senior Design Project syllabus with the ethics evaluation form is attached.

Curriculum Change:

Based on improvement action proposed by the instructors, we changed the Senior Design Project course from a two-quarter sequence of EE175AB (4 units each) offered in the Winter and Spring of the senior year to a three-quarter sequence of EE175ABC (3 units, 4 unit and 1 unit respectively) offered in the Fall, Winter and Spring of the senior year. The purpose of the change is to close the feedback loop from the instructors and other evaluators to the students after they submit their final report. In the previous two-quarter structure, after students submit their final report in the finals week of Spring quarter, they left school and there is no time for the instructors to give back commented final reports to students for clarification, editing, revision, or improvement, which is an important step in design documentation. In the new three-quarter structure, students are still required to complete the project in two quarters and make the final presentation at the end of the second quarter, but they are now required to submit the final report in the early part of the third quarter. The instructors will have sufficient time to comment on the final reports, send feedback and improvement requirements to students. Students will then complete the requirements and re-submit the final reports including any improvements of the design, which will be used for final grading
. 
The process for course changes is shown in Fig. 4.2.

D. Additional Information

Copies of any of the assessment instruments or materials referenced in 4.A, 4.B, or 4.C must be available for review at the time of the visit.  Other information such as minutes from meetings where the assessment results were evaluated and where recommendations for action were made could also be included.
Course folders providing details on the ABET process will be made available
 electronically at the time of the review. Faculty meeting minutes will also be available if requested.






Table xxx.yyy

	Observation
	Action
	Results

	Actions based on assessment data—including reassessment

	
	
	

	
	
	

	
	
	

	Actions based on other data, including confirmed anecdotal data

	
	
	

	
	
	


Summary SO Table

	
	S- 08-09
	
	
	
	
	
	S 10--11
	F 11-12
	W-11-12

	A
	0.62
	0.61
	0.65
	0.66
	0.63
	0.68
	0.70
	0.70
	0.69

	B
	etc
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	

	I
	
	
	
	
	
	
	
	
	

	J
	
	
	
	
	
	
	
	
	

	k
	
	
	
	
	
	
	
	
	


CRITERION 5.  CURRICULUM  
A. Program Curriculum

1. Complete Table 5-1 that describes the plan of study for students in this program including information on course offerings in the required curriculum in the form of a recommended schedule by year and term along with maximum section enrollments for all courses in the program over the two years immediately preceding the visit.  If there is more than one curricular path, Table 5-1 should be provided for each path.  State whether you are on quarters or semesters and complete a separate table for each option in the program.
2. Describe how the curriculum aligns with the program educational objectives.
The PEOs are designed to fulfill three main requirements: enable our graduates to pursue higher degrees, be successful in their industrial positions, and be good citizens of the community. The courses are structured to meet all the requirements. As evident from the course plan (Table Course Plan in Program Criterion), our students get a broad training in various aspects of EE that provide the technical foundations for both higher studies and industrial positions requiring such technical skills. Such courses include the basic science and math courses, the core EE courses, programming expertise, technical electives covering all the areas of the department, and a comprehensive senior design project. They are also required to take language and writing courses that are essential for success. We also prepare our students to be mindful of their ethical responsibilities and the broader role of engineering in society. These are covered in a number of courses, but most thoroughly in the Senior Design Project. 
3. Describe how the curriculum and its associated prerequisite structure support the attainment of the student outcomes.
The table Mapping Student Outcomes to Courses in Criterion 4 provides an overview of how our curriculum attains all the student outcomes. We ensure that each outcome is covered in at least one of the required courses (most outcomes are covered in multiple courses), thus ensuring that the outcomes are attained by every student.
4. Attach a flowchart or worksheet that illustrates the prerequisite structure of the program’s required courses.  
Ravi will provide an initial figure.

5. Describe how your program meets the requirements in terms of hours and depth of study for each subject area (Math & Basic Sciences, Engineering Topics, and General Education) specifically addressed by either the general criteria or the program criteria.
Will work with Mayra on a figure.

6. Describe the major design experience that prepares students for engineering practice.  Describe how this experience is based upon the knowledge and skills acquired in earlier coursework and incorporates appropriate engineering standards and multiple design constraints. 
Projects are either suggested by the instructors or proposed by students and approved by the instructors. The instructors ensure that all design projects have sufficient level of technical difficulty and make use of knowledge and skills from earlier electrical engineering courses. In fact, each project requires knowledge and skills from multiple EE courses, from circuits, logic design, electromagnetics, microcontroller programming to control, wireless communications, DSP, robotics, etc. We specifically require students to identify engineering standards and design constraints in their design projects. The requirements and an introduction to engineering standards and realistic design constraints are covered in a lecture. They are also required sections in the Final Report. The EE175 syllabus (Appendix A) provides more details
.
7. If your program allows cooperative education to satisfy curricular requirements specifically addressed by either the general or program criteria, describe the academic component of this experience and how it is evaluated by the faculty.
8. Describe the materials (course syllabi, textbooks, sample student work, etc.), that will be available for review during the visit to demonstrate achievement related to this criterion.  (See the 2011-2012 APPM Section II.G.6.b.(2) regarding display materials.)

For each course, the EE program has maintained an electronic folder that details the syllabus, homework and lab assignment and solutions, student outcomes, sample student work, assessment of student outcomes, and changes that have been made and are recommended for the future, among others. All the course folders will be available to the ABET reviewers. 
B. Course Syllabi

In Appendix A, include a syllabus for each course used to satisfy the mathematics, science, and discipline-specific requirements required by Criterion 5 or any applicable program criteria.  

Table 5-1 Curriculum 
Program Name

	Course

(Department, Number, Title)

List all courses in the program by term starting with first term of first year and ending with the last term of the final year.
	Indicate Whether Course is Required,  Elective or a Selected Elective by an R, an E or an SE.1

	Subject Area (Credit Hours)
	Last Two Terms the  Course was Offered:

 Year and,

Semester, or

Quarter
	Maximum Section Enrollment 

for the Last Two Terms the  Course was Offered2 

	
	
	Math & Basic Sciences
	Engineering Topics

Check if Contains Significant Design (√)
	General Education
	Other
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Add rows as needed to show all courses in the curriculum.
	
	
	

	TOTALS-ABET BASIC-LEVEL REQUIREMENTS
	
	
	
	
	
	

	OVERALL TOTAL CREDIT HOURS FOR COMPLETION OF THE PROGRAM 
	
	
	
	
	
	
	

	PERCENT OF TOTAL
	
	
	
	
	
	

	Total must satisfy either credit hours or percentage
	Minimum Semester Credit Hours
	32 Hours
	48 Hours
	
	
	
	

	
	Minimum Percentage
	25%
	37.5 %
	
	
	
	


1.  Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are optional for students, and selected elective courses are those for which students must take one or more courses from a specified group. 
2. For courses that include multiple elements (lecture, laboratory, recitation, etc.), indicate the maximum enrollment in each element. For selected elective courses, indicate the maximum enrollment for each option.
Instructional materials and student work verifying compliance with ABET criteria for the categories indicated above will be required during the campus visit.

CRITERION 6. FACULTY 

A. Faculty Qualifications

Describe the qualifications of the faculty and how they are adequate to cover all the curricular areas of the program.  This description should include the composition, size, credentials, and experience of the faculty.  Complete Table 6-1.  Include faculty resumes in Appendix B.

The EE Program has 22 faculty members (should be changed based on hiring result). This covers all the five focus areas of the department (Intelligent Systems, Controls, Communication and Signal Processing, Nanomaterials, and Computer Engineering). 
Need to enlarge this section. Awards, honors, fellows, research funding, professional leadership, etc.
B. Faculty Workload
Complete Table 6-2, Faculty Workload Summary, and describe this information in terms of workload expectations or requirements.  


Will work with Adrienne on this.

C. Faculty Size

Discuss the adequacy of the size of the faculty and describe the extent and quality of faculty involvement in interactions with students, student advising and counseling, university service activities, professional development, and interactions with industrial and professional practitioners including employers of students.  

The faculty cover all the broad areas of the department as mentioned above. All required courses are covered by the tenured/tenure-track faculty and lecturers. Faculty are actively involved with the students. Each faculty holds weekly office hours for the students in the courses. They serve on various committees that look into student evaluation and curriculum. University service consists primarily of involvement in department and college committees, as well as Academic Senate committees (as per the shared governance structure of the University of California). The professional development aspect is explained below.

D. Professional Development

Describe the professional development activities that are available to faculty members.

All faculty in the EE Program actively participate in research activities and most of them have large research groups funded form extramural grants and contracts. This requires them to be up-to-date on the latest developments in the field by reading journals, attending conferences, participating in government panels, and reviewing activities. Moreover, many of the faculty are involved in consulting activities (university policies allow one day/week for outside consulting activities).
More details.
E. Authority and Responsibility of Faculty

Describe the role played by the faculty with respect to their guidance of the program, and in the development and implementation of the processes for the evaluation, assessment, and continuing improvement of the program, including its program educational objectives and student outcomes.  Describe the roles of others on campus, e.g., dean or provost, with respect to these areas.
Table 6-1.  Faculty Qualifications

Name  of Program

	Faculty Name
	Highest Degree Earned- Field and Year
	Rank 1
	Type of Academic Appointment2
T, TT, NTT
	FT or PT3
	Years of Experience
	Professional Registration/ Certification
	Level of Activity4 

H, M, or L

	
	
	
	
	
	Govt./Ind. Practice
	Teaching
	This Institution
	
	Professional Organizations
	Professional Development
	Consulting/summer work in industry

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Instructions:  Complete table for each member of the faculty in the program.  Add additional rows or use additional sheets if necessary.  Updated information is to be provided at the time of the visit.  

1. Code:  P = Professor    ASC = Associate Professor   AST = Assistant Professor   I = Instructor   A = Adjunct   O = Other
2. Code:  T = Tenured      TT = Tenure Track      NTT = Non Tenure Track
3. Code:  FT = Full-time    PT = Part-time
     Appointment at the institution.
4. The level of activity (high, medium or low) should reflect an average over the year prior to the visit plus the two previous years.
Table 6-2.  Faculty Workload Summary 
Name of Program

	Faculty Member (name)
	PT or FT1
	Classes Taught (Course No./Credit Hrs.) 

Term and Year2
	Program Activity Distribution3
	% of Time Devoted

to the Program5


	
	
	
	Teaching
	Research or Scholarship


	Other4


	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


1. FT = Full Time Faculty or PT = Part Time Faculty, at the institution

2. For the academic year for which the self-study is being prepared.

3. Program activity distribution should be in percent of effort in the program and should total 100%.

4. Indicate sabbatical leave, etc., under "Other."

5. Out of the total time employed at the institution.

CRITERION 7.  FACILITIES


A. Offices, Classrooms and Laboratories

Summarize each of the program’s facilities in terms of their ability to support the attainment of the program educational objectives and student outcomes and to provide an atmosphere conducive to learning.

1. Offices (such as administrative, faculty, clerical, and teaching assistants) and any associated equipment that is typically available there.

2.
Classrooms and associated equipment that is typically available where the program courses are taught.

3.
Laboratory facilities including those containing computers (describe available hardware and software) and the associated tools and equipment that support instruction.  Include those facilities used by students in the program even if they are not dedicated to the program, and state the times they are available to students.  Complete Appendix C containing a listing the major pieces of equipment used by the program in support of instruction.
B. Computing Resources 

All EE lab computers (except WCH 126) run Windows 7 with the following software installed: Atmel AVR Studio, Cadence SPB, Codewarrior IDE, Digilent Adept, Hapsim, Matlab, Microchip MPLAB C32, Microchip MPLAB IDE, Microchip PICkit 2, MS Office, MS Visual Studio, Realterm, and Xilinx ISE Design Studio.

Due to older hardware restrictions to support the ECP Model 205 Torsional Plants, WCH 126 computers run Windows XP with a smaller subset of the software mentioned above.

WCH 125 also has 5 computers installed with an NVidia Quadro 2000 graphics card. This card is used for an upper division EE Course in parallel computing.  These computers include this additional software: NVidia 3D Vision, NVidia CUDA Toolkit & SDK, NVidia GPU Computing SDK, and NVidia Parallel Nsight.

· WCH 121 (Instruction Lab: Available to students only during lab.)
16 of 19inch LCD monitors
16 of Intel Core2 Duo E7200 @ 2.53 GHz w/ 4 GB RAM & 80 GB HD computers
16 of HP 54600B Oscilloscope
16 of HP 33120A Waveform Generator
16 of HP E3630A Power Supply
16 of HP 34401A Meter

· WCH 125 (Instruction Lab. Available to students from 8am to 10 pm daily.)
30 of 21-23 inch LCD wide-screen monitors
16 of Intel Core i5-2400 @ 3.10 GHz w/ 3 GB RAM and 250 GB HD
14 of Intel Core i3-2100 @ 3.10 GHz w/ 3 GB RAM and 250 GB HD

5 of NVidia Quadro 2000 PCI-X graphics cards (installed in 5 lab computers).


· WCH 126 (Instruction Lab: Available to students only during lab and 24/7 for senior design.)
16 of 17inch LCD monitors, Pentium 4 3.0GHz CPU, 512MB RAM, 40 GB HD computers
16 of Tektronix TDS420A Oscilloscope
16 of HP 33120A Waveform Generator
16 of Power Supply
16 of Fluke 45 Meter
12x ECP Model 205 Torsional Plants
9x ECP Model 205 ISA computer control cards
1x ECP Model 205 PCI computer control card

· WCH 128 (Instruction Lab: Available to students only during lab.)
16 of 21inch LCD monitors
16 of Intel Core 2 Duo E6750 @ 2.66 GHz w/ 2 GB RAM & 80 GB HD computers
16 of Agilent DSO3102A Oscilloscope
16 of Agilent 33210A Waveform Generator
16 of HP E3630A Power Supply
16 of HP 34401A Meter

WCH 221 (Computational Lab.  Available to students 24/7.)
16 of Dell E2011H 20-inch Widescreen LCD monitors
16 of Pentium D 2.80GHz CPU, 1GB RAM, 80GB Hard drive.

Additionally computing resources that support students are three *NIX computational servers that are available anytime for students.  These computational servers have the following programs installed for instructional support: Mathematica 8, Matlab, Cadence IC 5141, Cadence IC 610, Sentaurus TCAD, Agilent ADS, Agilent EMPRO, Agilent ICCAP, and Synopsys HSPICE. 

C. Guidance

Describe how students in the program are provided appropriate guidance regarding the use of the tools, equipment, computing resources, and laboratories.
The students receive guidance on basic equipment use with equipment orientation documents and help from the TA in the first circuits course EE001A. EE Shop provides hands on support of tool use and equipment. In addition the IEEE student branch, under the guidance of the EE Senior Electronic Technician, offers workshops on beginner and advanced circuit prototyping.

The students receive guidance of computing resources from the lab manuals
.
D. Maintenance and Upgrading of Facilities 

Describe the policies and procedures for maintaining and upgrading the tools, equipment, computing resources, and laboratories used by students and faculty in the program.
We maintain a schedule of approximate dates for lab equipment upgrades.  Upgraded hardware must meet the minimum specifications for the courses/labs taught, software requirements, and hardware interaction.  Software upgrades must work with the current labs being taught.  Additionally, computers must meet the minimum hardware requirements as required by the software.  Both hardware & software upgrades are done in a non-disruptive process.  This usually occurs during summer before the beginning of the fall quarter.
Summary of Teaching Lab Changes (check if this was all done in 2011 or over 3 years)
•
WCH 125 – Computers and monitors were upgraded in 2011. 

•
WCH 128 – Computers and monitors were upgraded in 2011.

•
WCH 221 – Computers and monitors were upgraded in 2011.
E. Library Services

Describe and evaluate the capability of the library (or libraries) to serve the program including the adequacy of the library’s technical collection relative to the needs of the program and the faculty, the adequacy of the process by which faculty may request the library to order books or subscriptions, the library’s systems for locating and obtaining electronic information, and any other library services relevant to the needs of the program.
Library collections that support the Bourns College of Engineering are housed in the Orbach Science Library. The Orbach Science Library has a seating capacity of 1,500 including individual carrels, study tables and 25 group study rooms. The library makes available 79 computer workstations for students to use in their research and study, and another 32 computers to support information literacy instruction.  The entire UCR library system provides both wired and wireless access to the internet for student laptop use, and laptops are available for check-out at the Circulation Desk. Online access to IEEE Explore, and many other journals, (94,770 titles in all) is available from any computer on campus or remotely thorough VPN access.
Normal library hours during the regular school year are as follows:

Monday-Thursday 7:30am – 11pm

Friday 7:30am to 5:00pm

Saturday Noon to 5:00pm and Sunday 1:00pm to11:00pm.

The Orbach Science Library maintains a professional staff of eight librarians, all of whom provide reference and research assistance to engineering students, faculty, and staff.  Of these librarians, one is assigned subject responsibility for engineering and is available to assist students, faculty and staff with in depth research questions. The Engineering Librarian and Subject Specialist also offers tutorials and classes on engineering information topics, and maintains Web pages and path-finders to assist engineering students, faculty, and staff in locating the information they need.

The UCR Libraries offers a full range of reference services, including walk-up, telephone, and 24/7 e-mail reference services (Ask A Librarian) through a UC-wide and national network as well as reference by appointment. The Orbach Science Library reference desk is staffed 52 hours per week during the academic year  (9am-8pm. Monday-Thursday, 9am-5pm on Friday) and 40 hours per week during inter-session periods. In addition to these standard services, engineering students can receive additional reference help from other reference librarians who are assigned to the Science Information Services desk.  The Engineering Librarian is available for extended consultation on Senior Design or other research projects. 

Incoming freshman typically receive library orientation sessions in their introductory classes. They might  also  have  additional  information  literacy  instruction  in  classes  that  require   independent research, such as senior design classes. One-on-one or group tutorials are available for any research topic that might be desired and helpful to engineering students.  

Library Collections

Books

Engineering books are acquired as part of the Orbach Science Library’s purchasing profile, ordered from catalogs or suggested by students, faculty, and staff.  Within the past three years, the library has initiated the purchase of engineering e-books and currently supports and maintains a collection of thousands of electronic books in the discipline. The Libraries provides licensed access to all of the current Springer books online, many of the e-books from the CRC EngNetBase, the Knovel Collection, the Wiley Online collection and many more. 

Recently, through a special competitive initiative, the UCR Libraries has brought to our campus, from its former Berkeley location, the extensive and world class Water Resources and Archives Collection (WRCA) containing many materials relevant to dam and bridge construction which is  also available to engineering students and researchers from across UCR and the UC system.  

Journals

The Libraries currently subscribe to 121 engineering print journals, and Engineering students have access to a vast collection of online journals (94,770 unique titles).  UCR maintains access, for example, to all of the journals and proceedings of IEEE, OSA, MRS, and ACM, as well as either proceedings or journals from many other societies.  Faculty, staff, and students may suggest new books, journals or other media to be purchased by the library. Library users may request materials that are not available on campus through Interlibrary Loans, and the materials will be made available to them at no cost in a very reasonable amount of time. 
Research (Journal Article) Databases

UC Riverside engineering students have access to a number of journal databases to assist them in their research in engineering and in other areas of study. Through co-investments with the other eight UC campuses and the California Digital Library (CDL) Inspec, Compendex, and the Web of Science as well as SciFinder Scholar for chemistry and chemical engineering and Biosis or MEDLINE for biotechnological literature are all available to engineering faculty and students. UCR also licenses Water Resources Abstracts locally with the arrival on our campus in 2010 of the Water Resources Archives and Collections.

LIBRARY COLLECTIONS

	
	Books
	Periodicals

	Entire Institutional Library
	2,810,229: (Print Vols.)   404,191: (e-Books)

Total Vols.:  3,214,420


	6,329 (Active Local Titles)

	Engineering and Computer Science
	71,757 Print / 29305 online
	168 print / 3976 online


LIBRARY EXPENDITURES (SeeTable Explanations below)

	
	2008-2009
	2009-2010
	2010-2011

	Expenditures for Engineering (Total)
	$75,749
	$75,107
	$45,975

	Print Books
	$13,264
	$11,824
	$9,629

	*Local Costs Only for Engineering Periodicals Subscriptions
	$47,589
	$47,706
	**$21,163

	E-Book Packages (EngNetbase, O’Reilly)
	$7,043
	$7,332
	$6,483

	***Research Databases 
	$15,185
	$14,741
	$15,957


*  This figure does not include the  total amount ($2.4 million ) expended annually by the UCR Libraries as co-investments with other UC campuses and the California Digital Library (CDL) to support access to e-journals, e-books, and electronic databases. The value of the e-journals for

   supporting engineering alone is over a million dollars annually.
   **  This figure reflects a major journal cancellation which included duplicate and low use titles 

   especially targeting print titles that duplicated e-journal titles.  This was a UCR project in 

   response to budget reductions.

  ***  Cost for Compendex and Inspec databases.  Other databases such as SciFinder, Water Resources Abstracts, Web of Science support multiple disciplines, in addition to Engineering.
F. Overall Comments on Facilities

Describe how the program ensures the facilities, tools, and equipment used in the program are safe for their intended purposes (See the 2012-2013 APPM Section II.G.6.b.(1)). 

CRITERION 8.  INSTITUTIONAL SUPPORT
(Jay and Dennis will provide inputs)

A. Leadership

Describe the leadership of the program and discuss its adequacy to ensure the quality and continuity of the program and how the leadership is involved in decisions that affect the program.

B. 
Program Budget and Financial Support
1. Describe the process used to establish the program’s budget and provide evidence of continuity of institutional support for the program.  Include the sources of financial support including both permanent (recurring) and temporary (one-time) funds.

2. Describe how teaching is supported by the institution in terms of graders, teaching assistants, teaching workshops, etc.

3. To the extent not described above, describe how resources are provided to acquire, maintain and upgrade the infrastructures, facilities and equipment used in the program.

4. Assess the adequacy of the resources described in this section with respect to the students in the program being able to attain the student outcomes.
C. Staffing

Describe the adequacy of the staff (administrative, instructional, and technical) and institutional services provided to the program.  Discuss methods used to retain and train staff.

D. Faculty Hiring and Retention

1. Describe the process for hiring of new faculty.

2. Describe strategies used to retain current qualified faculty.  

E. Support of Faculty Professional Development
Describe the adequacy of support for faculty professional development and how such activities such as sabbaticals, travel, workshops, seminars, etc., are planned and supported.

PROGRAM CRITERIA

Describe how the program satisfies any applicable program criteria.  If already covered elsewhere in the self-study report, provide appropriate references.
These program criteria apply to engineering programs that include electrical, electronic, computer, or similar modifiers in their titles. 

Curriculum
The structure of the curriculum must provide both breadth and depth across the range of engineering topics implied by the title of the program. 

The curriculum must include probability and statistics, including applications appropriate to the program name; mathematics through differential and integral calculus; sciences (defined as biological, chemical, or physical science); and engineering topics (including computing science) necessary to analyze and design complex electrical and electronic devices, software, and systems containing hardware and software components. 

The curriculum for programs containing the modifier “electrical” in the title must include advanced mathematics, such as differential equations, linear algebra, complex variables, and discrete mathematics. 

The curriculum for programs containing the modifier “computer” in the title must include discrete mathematics.
The EE Program covers all the requirements of the Program Criteria. The EE Course Plan, attached in Table Course Plan, provides evidence for each of these components. The technical electives provide a broad
 range of options from which the students can choose based on their interests.
Will provide a table showing each item above and the course(s) covering it.
Table: Course Plan – Part I
[image: image8.emf]
Table: Course Plan – Part II

[image: image9.emf]
APPENDICES
Appendix A – Course Syllabi

Please use the following format for the course syllabi (2 pages maximum in Times New Roman 12 point font)

1. Course number and name
2. Credits and contact hours

3. Instructor’s or course coordinator’s name

4. Text book, title, author, and year

a. other supplemental materials

5. Specific course information

a. brief description of the content of the course (catalog description)

b. prerequisites or co-requisites

c. indicate whether a required, elective, or selected elective (as per Table 5-1) course in the program

6. Specific goals for the course

a. specific outcomes of instruction, ex. The student will be able to explain the significance of current research about a particular topic.  

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

7. Brief list of topics to be covered

EE-175: Senior Design Project

Winter and Spring 2012

Class

Lecture:
175A: Fridays   3:10 pm. - 4:00 pm. ENGR2 143



Lecture time and location for 175B TBA





Sections:  
022 Wednesdays (PL) EBU2 128,  021 Fridays (RC)  EBU2 121

Instructors: 

Ping Liang
liang@ee.ucr.edu
EBU-II 323

827-2261


Roman Chomko
chomko@ee.ucr.edu
EBU-II


Elmar Palma
epalma@ee.ucr.edu     EBU-II 137           EE Labs

Prerequisites

Senior standing in Electrical Engineering, Engr 180W.

Objectives

The Senior Design Project is the culmination of coursework in the bachelor’s degree program in electrical engineering or computer engineering. In this comprehensive two-quarter course, students are expected to apply the concepts and theories of electrical engineering or computer engineering to an engineering design project. Detailed written reports, working demonstration, and oral presentations are required.
Credits and Hours

Eight quarter units of engineering design credit will be granted for the completed project and other required components listed here. It is expected that approximately twelve hours of laboratory (or field) work will be required weekly for satisfactory completion of the project. The design value of these units has been accounted for in the total number of required science and design units necessary for graduation.

Weekly Class Meetings

The entire class of EE 175A and EE 175B will meet once each week for one hour. These meetings are intended to provide instruction in topics common to all design projects (engineering economics, ethics, etc.). In addition, it is expected that each project team meet with their faculty supervisor on a weekly basis to report and discuss the progress of the project. They may include brief presentations by each team, aimed at improving technical presentation skills. Attendance of the lectures and weekly meetings are mandatory.

Project Participants

Projects will be completed in small teams with shared responsibility. If the team option is elected, each student will be held responsible for a distinct component of the total team effort. Team projects will be sufficiently more complex than individual projects so as to allow for an appropriate workload for all team members.

Project Elements

The senior design projects will include proposal and report writing, experiment design, hardware and software design, test plan and test, broad impact and ethical issues, among other things. Remember that this is a design course and students must define a design project, not a research, nor an evaluation or fabrication project. It is a balanced approach to encompass many of the elements stated above.

Each design project must include the following components: 

1. A Clear Technical Design Objective and the Project Contract (Contract due on Monday of week 3 of the winter quarter): Each group must identify a design project and sign the Contract by the due date, and should have good estimated answers to the following questions and obtain the endorsement of the section professor:

· Is the objective achievable within two quarters? 

· Does the group have the expertise to complete the design, prototype, and testing? 

· Does the group have access to the financing for the prototype? 

· Does the group have access to the required test equipment? 

· Is this a design problem (not research, nor fabrication)? 

· Is the project significant enough to be worthy of eight credits (12 hours/week/person)? 

2. Experiment Design and Feasibility Study (Required section in Final Report, 5% of final grade) Design and carry out experiments to evaluate the feasibility of project ideas, alternatives, trade-offs and realistic engineering constraints. Analyze the experimental results to prove the feasibility of your project idea and select the best solution to be further developed in the design project. 

3. A Detailed Design Specification (Due in week 7 of the winter quarter): Describes the functions and quantitatively measurable design objectives, design methods, hardware and software architecture and interfaces, user interface, realistic constraints in terms of time, cost, safety, reliability, social impact, ethics, etc. It must also list and consider the industry standards related to your project, including hardware, protocols, software and tools (e.g., 802.11, RS232, USB, PCI, 3G, API, device drivers, VHDL). 

4. Global, Economic, Environmental and Societal Impact (Due on Monday of week 7 of the winter quarter, 2% of final grade): Each student must write an essay (500 or more words) providing an analysis of the potential global, economic, societal, and environmental impact of the project. You do not need to address every aspect, just focus on a couple of aspects that are related to your project. For example, if your project is made into a product, how will it improve quality of life, affect the environment, enhance entertainment, education, globalization etc.? Are there any ethical or political debates, laws and regulations that are related to your project? 

5. Contemporary Engineering Issues (Due on Monday of week 8 of the winter quarter, 2% of final grade) Write an essay (500 or more words) on the contemporary engineering issues related to the project. Potential contemporary engineering issues related to your project are new technologies, new industry standards, new design methods, new materials, new trends in manufacturing, etc.
6. Test Plan (Required section in Final Report, 5% of final grade): A detailed description of your design of experiments to test and measure whether the final product and each of its components meet the design specifications, and, if not, to test and measure the errors and deviations from specifications. 

7. Understanding of Professional and Ethical Responsibility (Required section in Final Report, see grading below) Write an essay (500 or more words) on (a) what are the ethical implications of your project, (b) how you addressed them, and (c) what you learned through this design project about professional and ethical responsibility. 
8. Recognition of the need for and an ability to engage in lifelong learning (Required section in Final Report, 2% of final grade) Write an essay (200 or more words) on how doing this design project helped you (a) recognize the need and (b) developed the ability in lifelong learning. 
9. Design Review Presentation (Week 10 of the winter quarter, 5% of final grade): Each group must make a Power Point presentation of their design specification and progress to faculty and other students. Requirements of design review presentation will be provided.

10. Detailed Quantitative Design and Prototype (To be completed before week 8 of the spring Quarter) Each component of the selected solution and the overall system should be designed and implemented. In most cases, it is necessary to construct a system prototype (or component prototype).

11. Test Report (Due week 10 of the spring quarter, 5% of final grade): Carry out the Test Plan you developed to identify how well your final design meet the specifications under the defined constraints, and present the results in this report. 

12. Final Presentation (Week 10 of the spring quarter, 5% of final grade): Each group must make a Power Point presentation of the final design and show a working demo to faculty and other students. Requirements of final presentation will be provided.

13. Working Demo and Final Report (Due on Monday of the finals week in spring quarter before 5pm,): The final report must include all the required sections and appendices in a template file, final presentation ppt file and video or data of a working demo must be uploaded on the iLearn website for the course. A working demo of the completed design is critical, it is a convincing evidence that you design is completed and works. The demo should show whether and how design specifications are met.

Grading

In addition to the deliverables listed above, each project will also be graded on the following: 

1. Laboratory Notebook, Weekly Progress and Lecture Attendance: Each student team need to maintain a laboratory notebook for the duration of their projects and report progress to the section instructor at least weekly. Each week, you must show evidence of amount of work done and progress in the design, implementation and/or testing. Attendance of the lectures is mandatory. Everyone must sign in at each lecture. (This portion accounts for 7.5% of grade)

2. Professional Ethics and Responsibility (7.5% of the final grade): You will be evaluated by your team member(s) and by your section instructor. See the attached evaluation forms on how this is graded.

Grading will be determined by all of the section professors conferring on each project and student. Please note that grades are assigned to an individual, not to a project. 

Project Topics

Projects will be carried out in four different sections corresponding to the main electrical engineering areas taught at UCR. Each section will have a “section professor” (i.e., faculty supervisor). Possible project topics are obtained from or approved by the section professor. In addition, joint projects with other departments may be arranged. Topics that each section professor will supervise are presented to the students in an information meeting held in the fall quarter.

Steps in Selecting a Project 

Upon reviewing the topic areas, students should take the following steps to select a project, and sign the corresponding senior design contract (available on iLearn).

Step - 0:
Prepare a brief academic resume, which describes your specific technical strengths and general background in less than two pages. It is very important that you make a case for yourself as why you should be doing a specific project. This step is more or less like applying for a job, and therefore this resume is the first draft of your future resume that opens a door for you. Then follow one of the following Steps 1A to 1C, depending on your situation. 

Step - 1A:
Meet and talk to your section professor, and find out if the professor offers an project that interests you and he/she considers you qualified to do the project. Or,

Step - 1B:
If you have an industrial project in mind that meets the requirements stated above, then you still need to talk to your EE175 section professor. This professor must approve and supervise the project. Or,

Step - 1C:
If you have your own project, you must lobby for that idea with your section professor. This approach requires additional effort, but is doable if it is planned in advance. 

Step - 2:
Identify one or possibly two of your classmates who have similar interests and want to work with you on the same project and have gone through the same steps as you did. Discuss the project among team members and achieve a consistent project idea. 

Step - 3:
Make a brief written proposal to the section professor that includes your resume, your classmate(s) resume(s) if applicable, the title of the project, and a brief description. Also have one or more projects in this proposal as your second or third choices. Please note that every effort will be made to match you with your best choices, although in certain instances changes may be required. In that case you will be notified promptly.

Step – 4:
Once the projects are verbally approved by the section professors, each student team is to fill out a project contract available on the class web site. Be sure to fill out every section, sign it, and turn it in to your section professor.

Weekly Lecture Class Schedule

	Date
	Week
	Lecturer
	Lecture Content

	1/13
	Week 01
	PL, RC, EP
	Introduction, course outline, preliminary issues, requirements and expectations

	1/20
	Week 02
	RC
	Design methodologies and approaches; block diagrams, analysis of solutions, evaluation of feasibility. 

	1/27
	Week 03
	EP
	Introduction to the design process, specification process, laboratory notebooks, library techniques, literature and information search

	2/3
	Week 04
	RC
	Experiment design, developing a test plan, collecting data, and evaluation. Design constraints, industry standards

	2/10
	Week 05
	EP
	Project management: organization, teamwork, scheduling, budgeting, etc.

	2/17
	Week 06
	RC
	Systems engineering

	2/24
	Week 07
	RC
	Engineering ethics (exam given at the end of the lecture)

	3/2
	Week 08
	RC
	Contemporary engineering issues, societal, environmental and cultural impact, international engineering projects

	3/9
	Week 09
	EP
	Lab skills and exam for gaining lab access

	3/16
	Week 10
	ALL
	No lecture. Design Review presentations. Time TBA

	
	
	
	Lecture time for Spring quarter is tentative and subject to change

	4/6
	Week 01
	PL
	Career choices and strategies, how to write resumes

	4/13
	Week 02
	EP
	Printed circuit board design, layout, and fabrication 

	4/20
	Week 03
	RC
	Data analysis techniques

	4/27
	Week 04
	RC
	Writing Technical reports

	5/4
	Week 05
	PL
	Engineering economics, marketing engineering products

	5/11
	Week 06
	PL
	Patents and intellectual properties

	5/18
	Week 07
	RC
	Final testing requirements, test report, preparation for the final presentation

	5/25
	Week 08
	PL
	Entrepreneurial, venture capital and start-ups


	6/1
	Week 09
	PL
	TBA

	6/8
	Week 10
	ALL
	Last week, no lecture. Final Presentations. Demo required. Time TBA


Lecturer code:  RC – Roman Chomko, EP – Elmar Palma, PL – Ping Liang

Learning Objectives

· Ability to apply knowledge of mathematics, science, and engineering

· Ability to design and conduct experiments, as well as analyze and interpret data


· Ability to design a system, component, or process to meet desired needs

· Ability to function as effective teams

· Ability to identify, formulate, and solve engineering problems

· Understanding of professional and ethical responsibility

· Ability to communicate effectively

· Broad education necessary to understand the impact of engineering solutions in a global and societal context

· Recognition of the need for and an ability to engage in lifelong learning

· Knowledge of contemporary issues 

· Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice

Department of Electrical Engineering, UCR, Winter/Spring 2012

EE 175 Senior Design

Professional Ethics and Responsibility Outcomes

Instructor’s Name:


___________________________
Section:



___________________________
TEAM MEMBER EVALUATION FORM

Project Team (name of project)
___________________________

Name of Student Being Evaluated
___________________________

Name of Team Member Evaluating the Student
___________________________

For each attribute, circle the number that best corresponds to how much you feel the attribute was met (1 = very poorly, 5 = very well)

	
	Attribute
	Very

Poorly
	
	
	
	Very

Well

	
	
	
	
	
	
	

	1
	Responsibility for performing project duties in a timely manner
	1
	2
	3
	4
	5

	2
	Timely response to e-mails, and /or answering phone calls, and/or team meetings regarding the project status and /or project design decisions
	1
	2
	3
	4
	5

	3
	Use of proper language
	1
	2
	3
	4
	5

	4
	Respect of other team members
	1
	2
	3
	4
	5

	5
	Honesty in stating claims or estimates based on the conducted project research information and/or available data
	1
	2
	3
	4
	5



	6
	Honesty in claiming ability and/or willingness to perform parts of a project
	1
	2
	3
	4
	5

	7
	Honesty in promptly bringing up to attention of other team members factors that may affect individual safety, and/or overall safety of the project, and/or safety, health and welfare of the public, and other factors that might endanger the public or the environment
	1
	2
	3
	4
	5

	8
	Ability to seek, accept, and offer honest criticism of technical work, to acknowledge and correct errors, and to credit properly the contributions of others
	1
	2
	3
	4
	5

	9
	Ability to respectfully assist colleagues in their professional development
	1
	2
	3
	4
	5


Department of Electrical Engineering, UCR, Winter/Spring 2012

EE 175 Senior Design

Professional Ethics and Responsibility Outcome

Instructor’s Name:


___________________________
Section:



___________________________
INSTRUCTOR’S EVALUATION FORM

Project Team (name of project)
___________________________

Student’s Name (to be evaluated)
___________________________

For each attribute, circle the number that best corresponds to how much you feel the course helped students develop that attribute (1 = very poorly, 5 = very well)

	INSTRUCTOR’S USE ONLY (please do not evaluate the attributes in this table)



	
	Attribute


	Very

Poorly
	
	
	
	Very

Well

	1
	Responsibility for performing project duties in a timely manner


	1
	2
	3
	4
	5

	2
	Prompt response to comments, remarks and/or requests for information


	1
	2
	3
	4
	5

	3
	Results of the Ethics Test given after a lecture on Engineering Ethics


	1
	2
	3
	4
	5



	4
	Ethics essay in the Final Report
	1
	2
	3
	4
	5



	5
	Responsibility and faithfulness in project status reporting 


	1
	2
	3
	4
	5


Appendix B – Faculty Vitae

Please use the following format for the faculty vitae (2 pages maximum in Times New Roman 12 point type)

1. Name
2. Education – degree, discipline, institution, year

3. Academic experience – institution, rank, title (chair, coordinator, etc. if appropriate), when (ex. 1990-1995), full time or part time

4. Non-academic experience – company or entity, title, brief description of position, when (ex. 1993-1999), full time or part time 

5. Certifications or professional registrations

6. Current membership in professional organizations 

7. Honors and awards

8. Service activities (within and outside of the institution)

9. Briefly list the most important publications and presentations from the past five years – title, co-authors if any, where published and/or presented, date of publication or presentation

10. Briefly list the most recent professional development activities

Appendix C – Equipment

Please list the major pieces of equipment used by the program in support of instruction.

Appendix D – Institutional Summary 

Programs are requested to provide the following information. 

1. The Institution

a. Name and address of the institution

b. Name and title of the chief executive officer of the institution

c. Name and title of the person submitting the self-study report.

d. Name the organizations by which the institution is now accredited and the dates of the initial and most recent accreditation evaluations.

2.  Type of Control
Description of the type of managerial control of the institution, e.g., private-non-profit, private-other, denominational, state, federal, public-other, etc

3. Educational Unit

Describe the educational unit in which the program is located including the administrative chain of responsibility from the individual responsible for the program to the chief executive officer of the institution.  Include names and titles.  An organization chart may be included.

4. Academic Support Units

List the names and titles of the individuals responsible for each of the units that teach courses required by the program being evaluated, e.g., mathematics, physics, etc.

5. Non-academic Support Units

List the names and titles of the individuals responsible for each of the units that provide non-academic support to the program being evaluated, e.g., library, computing facilities, placement, tutoring, etc.  

6. Credit Unit

It is assumed that one semester or quarter credit normally represents one class hour or three laboratory hours per week.  One academic year normally represents at least 28 weeks of classes, exclusive of final examinations.  If other standards are used for this program, the differences should be indicated.

7. Tables

Complete the following tables for the program undergoing evaluation.

Table D-1.  Program Enrollment and Degree Data

Name of the Program

	
	Academic Year
	Enrollment Year
	Total

Undergrad
	Total

Grad
	Degrees Awarded

	
	
	1st
	2nd
	3rd
	4th
	5th
	
	
	Associates
	Bachelors
	Masters
	Doctorates

	Current
	
	FT
	
	
	
	
	
	
	
	
	
	
	

	Year
	
	PT
	
	
	
	
	
	
	
	
	
	
	

	1
	
	FT
	
	
	
	
	
	
	
	
	
	
	

	
	
	PT
	
	
	
	
	
	
	
	
	
	
	

	2
	
	FT
	
	
	
	
	
	
	
	
	
	
	

	
	
	PT
	
	
	
	
	
	
	
	
	
	
	

	3
	
	FT
	
	
	
	
	
	
	
	
	
	
	

	
	
	PT
	
	
	
	
	
	
	
	
	
	
	

	4
	
	FT
	
	
	
	
	
	
	
	
	
	
	

	
	
	PT
	
	
	
	
	
	
	
	
	
	
	


Give official fall term enrollment figures (head count) for the current and preceding four academic years and undergraduate and graduate degrees conferred during each of those years.  The "current" year means the academic year preceding the fall visit.  

FT--full time

PT--part time

Table D-2.  Personnel
Electrical Engineering
Year1:  Fall 2011
	 
	HEAD COUNT
	 FTE 

	 
	FT
	PT
	

	Administrative4
	 
	 
	 

	Faculty (tenure-track)
	22
	1
	             22.10 

	Other Faculty (excluding student Assistants)
	6
	7
	               7.32 

	Student Teaching Assistants2
	4
	20
	             14.00 

	Student Research Assistants3
	38
	30
	             53.00 

	Technicians/Specialists
	2
	2
	               3.00 

	Office/Clerical Employees
	2
	11
	               3.68 

	Others5
	2
	0
	               2.00 


1 Data on this table should be for the fall term immediately preceding the visit. Updated tables for the fall term when ABET team is visiting are to be prepared and presented to the team when they arrive.

2 For student teaching assistants, Full-time equals 25% or more.

3 For graduate students, 1 FTE equals 49% or more. (Does not include self-support or fellowships)

4 Persons holding joint administrative/faculty positions or other combined assignments should be allocated to each category according to the fraction of the appointment assigned to that category.

5 Assistant Deans, Directors/Managers, Specialist, Deputy Director, MSO/FAOs, Analyst IV, Student Affairs Officers III/IV, & Public Info Rep.

Signature Attesting to Compliance

By signing below, I attest to the following:
That _______________________ (Name of the program(s)) has conducted an honest assessment of compliance and has provided a complete and accurate disclosure of timely information regarding compliance with ABET’s Criteria for Accrediting Engineering Programs to include the General Criteria and any applicable Program Criteria, and the ABET Accreditation Policy and Procedure Manual.
________________________________

Dean’s Name (As indicated on the RFE)
________________________________

_______________________

Signature





Date
University of California


Academic Senate


Office of the President





UC Eligibility determined as per


California Master Plan for Higher


Education











Applications











UC Eligible?





N (reject)





UC Riverside


Academic Senate


Enrollment Mgmt. Council





AIS cutoff set by Campus/College


strategic plans, resources etc.





 





Y (Accept)





Applicant AIS >


BCoE Tier-1 cutoff?





 





Y (Accept)





Applicant BIS >


Program cutoff?





Bourns College of Engineering


Admissions Committee


 


BIS cutoff set by College/Program


strategic plans, resources etc.





N (reject)





N





N





 





N (reject)





Applicant AIS >


BCoE Tier-2 cutoff?





N





SIS





Course


Grades





GPA < 2?











Dismissal?











Appeal?





N





 U





Granted By


Associate Dean?





Y





Registration Hold


+


Academic Success


Workshops





N





Every Quarter











Y





N





Graduation,


 as per SIS?





Manual Degree


Check





Registration





Term-by-term


Course plan





Advising


By OSA


and Faculty





Y





Y





Y





N





Dismissed


(explore


readmission)





Prerequisites





Graduates of UCR’s BS degree program in Electrical Engineering will meet high professional, ethical, and societal goals as demonstrated by:





success in post-graduation studies as evidenced by:


•	satisfaction with the decision to further their education


•	advanced degrees earned


•	professional visibility (e.g., publications, presentations, patents, inventions,  awards)


•	professional responsibilities (e.g. professional mentoring, professional society membership and offices, reviewing and editorial work for professional journals)





success in a chosen profession or vocation  as evidenced by:


•	career satisfaction


•	promotions/raises (e.g. management leadership positions or distinguished technical positions)


•	professional visibility (e.g., publications, presentations, patents, inventions, awards)


•	professional responsibilities (e.g. professional registration, professional mentoring, professional society membership and offices)


•	entrepreneurial activities


•	consulting activities





contributions to society as evidenced by:


•	Leadership roles


•	Public service


•	Mentoring / outreach activities


•	Volunteer service





Ability to apply knowledge of mathematics, science and engineering


Ability to design and conduct experiments, as well as, analyze and interpret data.


Ability to design a system, component, or process to meet desired needs.


Ability to function on multidisciplinary teams.


Ability to identify, formulate and solve engineering problems.


Understanding of professional and ethical responsibility.


Ability to communicate effectively.


Broad education necessary to understand the impact of engineering solutions in a global and societal context.


Recognition of the need for and an ability to engage in lifelong learning.


Knowledge of contemporary issues.


Ability to use techniques, skills, and modern engineering tools necessary for engineering practice. 








Criterion 3. Student Outcomes


The program must have documented student outcomes that prepare graduates to attain the program


educational objectives.


Student outcomes are outcomes (a) through (k) plus any additional outcomes that may be articulated by


the program.


(a) an ability to apply knowledge of mathematics, science, and engineering


(b) an ability to design and conduct experiments, as well as to analyze and interpret data


(c) an ability to design a system, component, or process to meet desired needs within realistic


constraints such as economic, environmental, social, political, ethical, health and safety,


manufacturability, and sustainability


(d) an ability to function on multidisciplinary teams


(e) an ability to identify, formulate, and solve engineering problems


(f) an understanding of professional and ethical responsibility


(g) an ability to communicate effectively


(h) the broad education necessary to understand the impact of engineering solutions in a global,


economic, environmental, and societal context


(i) a recognition of the need for, and an ability to engage in life-long learning


(j) a knowledge of contemporary issues


(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering


practice.











�Good idea!


�Might flesh this out a bit—pointing out in considerable detail how you are doing design—give a forward reference to Criterion 5. 


�Are these formal options that appear on the transcript. Must a student pick one of these, or can the student pick and choose from all?


�What is BCOE?


�This org chart on the next page  is very confusing. It looks as if you have a CprE department with programs in EE, CprE, and ComS. Is this right? 





I suggest a college chart AND a department/program chart. 


�Quote (or at least summarize)  the weaknesses from the final statements.


�This will be a major focus of the visit


�Note that assessment and continuous improvement is now a part of Criterion 4. Be sure the references are changed to reflect this.


�Need to address in the new criterion 4.


�Give a web site. Or, describe in detail. 


�When does this system become individual to each campus? 





Or, is it possible, say, for a student to be admitted to Davis but not Riverside? 


�Tell us more about these people. How many? Qualifications? 





In surveys such as exit interviews, what do students say about these people? 


�Do all of the UC campuses use the same numbering system, especially for basic courses? 





If so, where can this be found? 


�Add a paragraph or two about transferring of engineering courses—





From other accredited programs?


From unaccredited programs?


Internationally?


�What a great opportunity for assessment of changes. I hope you have done this.





Effect on retention? Effect on attitudes later on? Etc.


�Any assessment of the results of this very important effort?


�How often is this done?


�Why the duplication between here and the next page?


�Do you expect ALL BS graduates to attain all of these in 3-5 years?





I like the statement I have seen elsewhere—attain (say) at least 2 of the following four objectives, but be capable of attaining all four.) 








�The PEOs appear on your web site under “accreditation”





Would a prospective student or employer look there to find them? 


�What is the period?


�Careful here—PEOs refer to “several years” after graduation, not to student performance.


�Maybe this board, plus students, is all you really need?


�Note—there are 2 evaluations RE PEOs required. 





 Are these PEOs appropriate? (Are we doing the right thing?) Criterion 2 is an appropriate place to consider this question. 


 How is the program performing? (are we doing things right?) Probably belongs in Criterion 4.


�Any assessment of the effects yet?


�ABET will not expect rapid changes in PEOs. But, review is good. Will minutes of these meetings be available?


�This set of SOs was supplanted about 6 years ago. See the 2012-2013 Criteria. 





This would be a huge problem for you.





Use the ones in the text box below.


�All the SOs? Or, those which are addressed in the course.


�Where? 





I think this needs more discussion. 


�Will these be available?


�How many earned Masters degrees?  (Probably too soon for PhDs)





Where did they go? 


�Could you be more quantitative?


�Iwould separate the design assessment from the “regular” course assessment. 


�I hope this compares survey results with the formal direct measurements. It needs to be much more comprehensive than it appears from what is said here. 


�Be sure to show the changes in assessment data.





Critical item


�Show pre and post assessment data.





This is the heart of continuous improvement


�Neat idea! 





Assessment data? 


�Could these be on a protected web site so the visitor could see them in advance?


�You have documented a lot of assessment-based changes, but I cannot find any :loop closing.” Did the changes have any effect? If so, positive, or negative. (Not all that we try works.)


�I suggest an OAR table, sketched on the next page.or at the left.


�Two suggested summary tables to summarize how you have used the SO data.





It is important to have some improvement actions based on outcomes assessment data., inclouding some that did not work as well as you might have expected. 


�This section needs a lot more detail. Design is probably the most important single course in the program—really describe what you are doing. 


�Add a good discussion of safety and safety instruction. Several possible places, but this could be a good one. 


�A couple of pages here





You could also put this into Criterion 5, if that makes it easier. 


�Neat! Give a forward reference in Criterion 5 in the short paragraph  you have there to this document. 


�Revise to new set





3
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