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BACKGROUND INFORMATION

BG.1 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


For all ABET queries, especially requests for additional information, please cc Prof. Amit K. Roy-Chowdhury (amitrc@ee.ucr.edu, 951-827-7886) and Bill Bingham, Dept. Manager (bill@ee.ucr.edu, 951-827-2397).
BG.2 Program History 
The Electrical Engineering undergraduate program was established in 1989. The first EE undergraduate degrees were awarded in 1993. The EE Program officially became the EE Department in 97/98. A graduate program with MS and PhD degrees was added in Fall 1997. The first PhD student completed his degree in Spring 2001.
The EE program was first ABET accredited in 1994 and has been accredited continuously thereafter. The last ABET review was held in 2006-2007. See Section BG.15 below for a discussion of those results.

BG.3 Enrollment and Degree Conferral
The recent history of Electrical Engineering enrollment and degrees conferred is shown in Figure BG-1 below. Undergraduate enrollment represents the total number of EE students. Graduate enrollment represents the total of M.S. and Ph.D. students. Both the enrollment and the conferred degrees show long-term growth modulated by short-term fluctuations. In 2010, the number of B.S. degrees conferred hit a minimum corresponding to the low enrollment approximately four years earlier. The last three years have seen strong increases in enrollment and the acceptances for Fall 2012 are expected to be above 90 (see Fig. BG-1).
As of Summer 2011 the EE program had 814 alumni (558 BS, 154 MS, 102 PhD). Of these, the Bourns College of Engineering (BCOE) has either first or current places of employment for 365 alumni. Table BG-1 is a selected list of companies that have hired EE alumni.  Total number of hires of these 365 alumni by all companies in the table is 106. The companies printed in boldface are represented on the EE Board of Advisors (BoA). The underlined companies are the most frequent employers of our alumni. The current Board of Advisors plans for its future are discussed in below under Board of Advisors. 
BG.4 Quality of the Incoming Class
Figure BG-2 shows the history of grade point average (green) and Scholastic Aptitude Test (red) scores for admitted (square markers) and enrolled (triangle markers) freshmen in the EE program. The overall trends are positive, subject to short-term fluctuations. Criterion 1A discusses the admissions process and methods to improve the quality of the incoming cohort. The quality and process of transfer student admission is discussed in Criterion 1C.
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Figure BG-1. Enrollment and graduation trends for Electrical Engineering.
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Figure BG-2. Quality of incoming class as indicated by grade-point average (GPA) and Scholastic Aptitude Test (SAT) scores.

BG.5 Quality of EE Graduates 
The graduates of the EE Program have been employed by top companies like Qualcomm, Southern California Edison, and Northrop Grumman, the government sector like US Navy and California Air Resources Board, and top-tier graduate programs like Carnegie Mellon, Northwestern University, Harvard, UC San Diego, and Yale, to name just a few. See Table BG-1 for more details.
Table BG-1. Current employers of EE undergraduates. The companies in bold are represented on the Board of Advisors.

	Abbott Vascular 
	Apple 
	Boeing 

	Broadcom
	Cadence 
	Calif. Air Res. Board 

	Conexant 
	ESRI 
	General Atomics 

	Google 
	Honeywell 
	IBM 

	Intel 
	International Rectifier 
	KLA-Tencor 

	Lockheed Martin 
	Motorola 
	NAVSEA Corona 

	Northrop Grumman
	NVIDIA 
	Qualcomm 

	Raytheon 
	SCE 
	Synopsis 

	TI 
	TRW 
	Verizon 

	Western Digital 
	
	


BG.6 History of Departmental and Program Leadership
The EE program is administered by the EE department. The departmental and its programs have a history of stable leadership as shown in the following Table BG-2. The title of the leader of the EE faculty has changed from Program Leader (‘91-‘96), to Program Chair (‘96-‘97), to Department Chair over the years with the growth of the program and faculty. 

Table BG-2. History of program leadership.
	Year
	Chair/Leader
	EE UG Advisor
	EE ABET Coordinator
	EE Graduate 
Advisor

	91/92
	Bir Bhanu
	Bir Bhanu
	Bir Bhanu
	

	92/93
	Bir Bhanu
	Bir Bhanu
	Bir Bhanu
	

	93/94
	Bir Bhanu
	Bir Bhanu
	Bir Bhanu
	

	94/95
	Bir Bhanu
	Bir Bhanu
	Bir Bhanu
	

	95/96
	Ping Liang
	Ping Liang
	Ping Liang
	

	96/97
	Ping Liang
	Ping Liang
	Ping Liang
	

	97/98
	Gerardo 
Beni
	Gerardo Beni
	Gerardo Beni
	Jay Farrell

	98/99
	Jay Farrell
	Jay Farrell
	Jay Farrell
	Ilya Dumer

	99/00
	Jay Farrell
	Jay Farrell
	Jay Farrell
	Ilya Dumer

	00/01
	Jay Farrell
	Jay Farrell
	Jay Farrell
	Ilya Dumer

	01/02
	Jie Chen
	Jay Farrell
	Jie Chen
	Roger Lake

	02/03
	Jie Chen
	Jay Farrell
	Alex Balandin
	Roger Lake

	03/04
	Jie Chen
	Alex Balandin
	Alex Balandin
	Roger Lake

	04/05
	Jie Chen
	Alex Balandin
	Alex Balandin
	Roger Lake

	05/06
	Jie Chen
	Alex Balandin
	Hua/Lyubomirsky
	Roger Lake

	06/07
	Roger Lake
	Jay Farrell
	Ilya Lyubomirsky
	Alex Balandin

	07/08
	Roger Lake
	Ping Liang
	Amit Roy-Chowdhury
	Alex Balandin

	08/09
	Roger Lake
	Ping Liang
	Amit Roy-Chowdhury
	Ertem Tuncel

	09/10
	Roger Lake
	Ping Liang
	Amit Roy-Chowdhury
	Ertem Tuncel

	10/11
	Roger Lake
	Ping Liang
	Amit Roy-Chowdhury
	Albert Wang


	11/12
	Jay Farrell
	Ping Liang
	Amit Roy-Chowdhury
	Ertem Tuncel


BG.7 Physical Housing of the EE Program
Since it was founded, the department and its faculty have been housed in three distinct locations. Originally, the EE department and the entire College of Engineering were housed in University Office Building, which was a generic space temporarily assigned while the first engineering building was planned and constructed. As that building neared completion in 1994, the Marlan and Rosemary Bourns family contributed a $6M gift, which resulted in the first engineering building being named Bourns Hall. The EE faculty offices, teaching labs, and research labs (along with all of the Bourns College of Engineering (BCOE)) moved to Bourns Hall when it opened in 1995. The Bourns Hall research labs were all equipped as wet lab space; therefore, as the college grew a second engineering building was planned that included dry lab space. The EE faculty, departmental staff, and dry teaching and research labs moved to this new building in 2005. In the 11/12 academic year, Winston Chung donated in excess of $10M to BCOE and this second building was named Winston Chung Hall (WCH). 

Each of the EE department’s two moves has resulted in increasingly appropriate accommodations of the department’s expanding number of students and faculty, with associated needs for teaching and research space.

BG.8 Rankings
The EE program was first ranked by US News & World Report in the 09/10 academic year with a rank of 57. Subsequent ranks are 75 in 10/11, and 62 in 11/12. The more rigorous but less frequent National Research Council (NRC) S-Rankings from 2010 placed the EE program in the top quarter of the nation (Figure BG-3) and shows that the UCR EE department compared favorably with our more well-established UC sister programs. 

BG.9 Faculty
During the 11/12 academic year the EE department had 19 FTE tenure or tenure track faculty. Over the last five years, the department has hired five faculty and expects to hire at least one more to start in Fall 2012:

· Albert Wang (Ph.D. 1996, State University of New York at Buffalo) was hired as a Full Professor in 2007. He has expertise in RF/analog/mixed-signal integrated circuits; on-chip electrostatic discharge; system-on-a-ship; IC CAD and modeling; nano and emerging devices and circuits.

· Elaine Haberer (Ph.D. 2005, University of California, Santa Barbara) was hired as an Assistant Professor in 2008. Her expertise is in bio-templated materials for electronic, optoelectronic, and energy applications; nano-structured hybrid materials; novel top-down and bottom-up assembly techniques.

· Anastasios Mourikis (Ph.D. 2008, University of Minnesota) was hired as an Assistant Professor in 2008. His expertise is in autonomous vehicle localization; multi-robot systems; estimation in mobile sensor networks; vision-aided inertial navigation; simultaneous localization and mapping.

· Wei Ren (Ph.D. 2004, Brigham Young University) was hired as an Associate Professor in 2011. His expertise is in in distributed control of multi-agent systems; networked control systems; autonomous control of unmanned vehicles.

· Qi Zhu (Ph.D. 2008) was hired as an Assistant Professor in 2011. His expertise is in design methodologies and tools for distributed embedded systems, cyber-physical systems, computer-aided design for circuits.
· Hamed Mohseian-Rad (Ph.D. 2008) was hired as an Assistant Professor in Fall 2012. His expertise is in energy systems and optimization.
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Fig. BG-3. 2010 National Research Council ranking of EE programs shows the UCR program (red line) in the top quarter of the nation. Other University of California electrical engineering programs are in green. The shorter the line and the farther to the left, the better the ranking. 
Over the same time, two faculty have taken extended leaves of absence:

· Jie Chen (LOA: 10/11 – 12/13) is at City University of Hong Kong.

· Daniel Xu (LOA: 11/12 – 13/14) is at Tsinghua University.

and four faculty have left the department:

· Ilya Lyubomirsky left as of the end of 10/11

· Afshin Abdollahi left as of the end of 10/11. 

· Gerardo Beni retired as of the end of 10/11. 

· Sakhrat Khizroev left as of the end of 10/11.

All EE faculty are research active. The top graph in Fig. BG-4 shows the history of total and per faculty research expenditures for research projects managed through the EE department. The dollar amount of expenditures is growing strongly. In addition, this graph understates the total research funding of the EE faculty, as various EE faculty also submit grants through Centers associate with BCOE: CRIS, CE-CERT, UC-LIGHT and CNSE. The bottom graph in Figure BG4 shows the breakdown of research expenditures by unit within the BOCE. The EE department has the largest research expenditures among the departments of BCOE. An active research faculty benefits the EE UG program in various ways. The faculty are up to date on the latest trends in EE, can present the curriculum in innovative ways, have contacts in industry and at other universities to assist graduating students with placement, the research attracts high quality graduate students who are then available as TA’s and mentors on undergraduate projects. In the present year, 27 UG students are participating in UG research projects (4 sophomores, 8 juniors, and 19 seniors). 
The department has seven (7) IEEE Fellows, seven (7) AAAS Fellows, two (2) APS Fellows, two (2) SPIE Fellows, and one Fellow each of IAPR, IFAC, IOP, and OSA. Six (6) faculty have received NSF Career awards. Two (2) faculty have received ARO Young Investigator awards. One faculty has received an ONR YIP award. One faculty has received an NSF BRIGE award.
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BG.10 Board of Advisors 
The current BOA membership is shown in Table BG-3:
Table BG-3. Electrical Engineering Board of Advisors membership.

	Anil Agarwal 
	Director of Engineering
	Skyworks Solutions

	Stephen Badgett 
	Deputy Director – 

Energy Delivery
	Riverside Public Utilities

	Howie Chu
	President
	ZyXel Communications

	Jean Easum
	Supervisory Scientist
	Naval Surface Warfare Center

	Hossny El-Sherief
	Manager
	Northrop Grumman Corporation

	Kumaran Krishasamy
	Principal Engineer
	Broadcom

	Bin Lu
	Director
	Seagate Media Research Center

	William Luebke
	Technical Director
	Naval Surface Warfare Center

	Meyya Meyyappan
	Chief Scientist for 
Explor. Techn.
	NASA Ames Research Center

	Sani Nassif
	Research Manager
	IBM Austin Research Lab

	Dennis Rice
	Vice President (Retired)
	Northrop Grumman 

	J. R. Richardson
	Principal Systems Engineer
	Raytheon

	Patrick Sain
	Principal Multi-
Disciplined Eng.
	Raytheon 

	Joel Schulman
	Senior Scientist
	The Aerospace Corporation

	Allyson Yarbrough
	Principal Director
	The Aerospace Corporation

	Ron Young
	Engineer
	GM ATV

	Paul Yu
	Associate VC for Research
	UC San Diego

	Bin Zhao
	Director, S. CA Dev. Center
	Fairchild Semiconductor


Kumaran Krishasamy is currently the only alumnus serving on the board. In the right column, the companies in boldface are known to have hired EE alumni. The BOA is active and supportive, reviewing and providing advice on the EE mission, vision, objectives, program, and curriculum.

At the time the BOA was established, the number of alumni was very limited. Therefore, the board was formed from representatives companies that we expected to hire UCR EE graduates. Moving forward as we add new BOA members, a few objectives will be:
· to increase the representation of alumni who have been working at least five years,

· to increase the representation of companies who have hired significant numbers of UCR EE graduates, and 

· to balance the membership knowledgeable about the various focal areas of the EE department. 

Alumni who interact with the department by offering lectures in EE010 (a freshman course geared to increase retention) will be likely candidates for future inclusion on the BOA (more details in Section 4.3).
At the May 10, 2012 meeting, a draft set of Bylaws and Procedures was circulated by the EE Chair with a request for comments and consideration.  The Bylaws are intended to clearly state the BOA objective, primary functions, terms and responsibilities of membership, and meeting schedule. A revision of those Bylaws and Procedures will be considered at the next BOA meeting. 

BG.11 Options

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. These are, however, not formally mentioned in the transcripts.
BG.12 Organizational Structure

The organizational structure is shown in Figure BG-5. Each program is lead by a program chair. For EE, the Program Chair and is also the EE Department Chair. The Department and Program Chairs report to the Dean, who reports to the EVC/P, who reports to the Chancellor.
Figure BG-6 shows the process by which course and program changes are approved. The desire or suggestion for a program, course or curriculum change may arise from any of the various feedback channels, but are ultimately referred to the faculty for implementation. The UG committee works with subsets of faculty to devise appropriate changes. The proposed changes are routed through the EE Faculty, the Bourns College of Engineering (BCOE) Executive Committee, and the Academic Senate Committee on Courses and the Academic Senate Committee on Educational Policy.  Discussions may occur and revisions may be suggested throughout the process.  

BG.13 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.

BG.14 Program Locations
The program is offered at the campus of the University of California, Riverside.
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Figure BG-5. Organizational structure of the Electrical Engineering degree program within the context of the University of California, Riverside. 
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Figure BG-6. Approval process for changes to courses, curriculum and programs. 

BG.15 Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and the Actions Taken to Address Them

The following is a timeline of the last EE ABET review.

October 8-9-10, 2006: On-site ABET review.

January 12, 2007: The EAC Draft Final Statement identified four weaknesses for EE, in criteria 2, 3, 4, and 8.

February 13, 2007: EE submitted a response to the draft findings.

August 13, 2007: Final Statement from ABET said that the weaknesses on criteria 4 and 8 are resolved; the weaknesses on criteria 2 and 3 are unresolved and will require a follow-up report in 2008 (but no follow-up visit).

June 20, 2008: EE submitted a response to the remaining weaknesses.

January 6, 2009: All remaining weaknesses were resolved.

July 1, 2009: Effective date of final EAC approval.

A summary of the weaknesses cited in the review and the due process response are summarized below.

Criterion 2. Program Educational Objectives 

Draft Final Statement: Criterion 2 states that the program must have “a process based on the needs of the program’s various constituencies in which the objectives are determined and periodically evaluated.” While a process exists, it is not clear that this process is clearly tied to feedback from the program’s defined constituencies or what the time period is for re-evaluations of these objectives. Some objectives appear difficult to measure and some are similar to outcomes. Criterion 2 states that the program must have “a process of ongoing evaluation of the extent to which these objectives are attained, the result of which shall be used to develop and improve the program outcomes so that graduates are better prepared to attain these objectives.” (While evaluation has been done, it is not yet clear that this is an ongoing process and that the loop is being closed to use in the evaluation results in program improvement.)

EE response: “This Draft Finding for Criterion 2 identifies four areas where further clarification is required: (a) the role of feedback from the program’s constituencies; (b) the time period for re-evaluation of the objectives; (c) the measurability of objectives and the similarity of objectives to outcomes; and (d) evidence that evaluation is an ongoing process and that the loop is being closed. The following is a summary of the response.”
For (a), the EE program mentioned that they can demonstrate evidence that feedback from our constituencies is being used to make changes in our Objectives and in Outcomes through the curriculum. For (b), the EE response outlined the timeline and process for obtaining feedback from faculty, alumni and industry/employers. For (c), a new set of PEOs were proposed after consultation with all constituents. These PEOs are the same as the ones in this review cycle, except for the part under “contributions to society”. For (d), a number of examples of “closing the loop” were provided.

Final ABET statement: “The EAC acknowledges receipt of the documentation describing activity to define a new set of educational objectives that are focused on early career accomplishments and a description of a process for involving constituents in developing and reefing the objectives. The target date for approval of the new objectives and objective review/definition process was indicated to be May 2007. The weakness remains unresolved and will be the focus of the next review. In preparation for the review, the EAC anticipates evidence documenting the implementation of the new process.”
EE response: EE responded with a new set of PEOs and a process for evaluating the PEOs. As part of this process, a survey was initiated, whose responses are summarized in Appendix F of this document. Examples of changes implemented as part of this process were provided in the response. One such change was the introduction of the programming course CS 13. 

Final ABET response: This weakness is resolved.
Criterion 3. Program Outcomes and Assessment 

Draft Final Statement: 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” and 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.”

EE response: “While items b, f, h, and j have been part of the material taught in the two quarter Senior Design project, EE175A/B, the demonstration of these outcomes was not well documented. The syllabus of EE175A/B has been rewritten so that these outcomes are explicitly included with corresponding assignments that will be documented and used to measure the students’ performance in obtaining these outcomes.”
“Starting in Winter and Spring of 2012, items b, f, h, and j will be documented for all EE students in either the EE175 final report, exam, or essay assignment. These instruments will be used to measure the program outcomes. Item d, an ability to function on multi-disciplinary teams, is being addressed in the two cross-listed courses EE/CSE 120A/B.”

Details of the report will be provided to the ABET reviewer if needed.
Final ABET Statement: “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.”

EE response: (Although it was not necessary to respond to the concern, it was included in the EE response.) Evidence was provided that the changes in EE175 and EE120 were being implemented. Examples of modifications to the course structures were also provided. 
Criterion 4. Professional Component 

Draft Final Statement: Criterion 4 states, “Students must be prepared for engineering practice through the curriculum culminating in a major design experience based on the knowledge and skills acquired in earlier course work and incorporating appropriate engineering standards and multiple realistic constrains.” While the senior design projects in EE175 are of excellent quality, inspection of a sample of all reports and oral presentations did not provide sufficient evidence to demonstrate that all projects incorporate engineering standards and realistic constraints.

Criterion 4 also states, “The professional component must include… one and one-half years of engineering topics, consisting of engineering sciences and engineering design appropriate to the student’s field of study.” The program currently contains 66 quarter hours of electrical engineering topics, plus 20 hours of technical electives. Depending on how these electives are selected, it is possible for students to take 16 hours of computer science, which could lead to graduation without the 72 hours of electrical engineering topics required by this criterion.

EE Response: “While these were included, they were not adequately documented. To ensure proper documentation, the course syllabus for EE175A/B has been revised to include these items in the “Detailed Design Specification.” Realistic constraints and industry standards are required sections.”

“The description of the choice of EE electives in the UCR catalog has been modified to read: “The choice of technical electives must ensure that the upper division requirements include at least one coherent sequence of at least three (3) electrical engineering courses to ensure depth in one area of electrical engineering. Example course sequences are available through the Student Affairs Office in the College of Engineering or http://www.engr.ucr.edu /studentaffairs/.” This ensures 78 quarter hours of electrical engineering topics.”
Details of the report will be provided to the ABET reviewer if needed.

Final ABET Statement: “The EAC acknowledges the receipt of documentation that shows implementation of changes to the syllabus for EE175 A/B that will insure coverage of realistic constraints and standards and a change to the curriculum to insure adequate coverage of engineering topics by all students. The weakness has been resolved.”

Criterion 8. Program criteria 

Draft Final Statement: The electrical engineering program criteria state “The program must demonstrate that graduates have: knowledge of probability and statistics, including applications appropriate to the program name and objectives…” The program has a required course in probability and statistics taught by mathematics and statistics faculty, but does not demonstrate applications appropriate to electrical engineering theory and practice.

The criteria also state, “The structure of the curriculum must provide both breadth and depth across the range of engineering topics implied by the title program.” While the curriculum insures that all students achieve adequate depth, the rules governing the selection of electives make it possible for a student to graduate by taking only an introductory course in multiple areas thus not achieving depth in any area.

EE response: The EE faculty decided that the best way to address this was to propose a new EE course, EE114 Probability, Random Variables, and Random Processes in Electrical Engineering, to replace the required course Stat 155. The new course includes applications specific to EE. The course will be in the 2007 – 2008 catalog and offered in the Spring of 2008.

The description of the choice of EE electives in the UCR catalog was modified to read, “The choice of technical electives must ensure that the upper division requirements include at least one coherent sequence of at least three (3) electrical engineering courses to ensure depth in one area of electrical engineering. Example course sequences are available through the Student Affairs Office in the College of Engineering or http://www.engr.ucr.edu /studentaffairs/.”

Details of the report will be provided to the ABET reviewer if needed.

Final ABET Statement: The EAC acknowledges receipt of documentation that shows implementation of changes to the curriculum to insure adequate coverage of the application probability and statistics and that insure depth in at least one area of electrical engineering. The weakness has been resolved.

BG.16 Joint Accreditation
The Electrical Engineering program is being visited by EAC/ABET only. 
GENERAL CRITERIA

CRITERION 1.  STUDENTS

1.1 Student Admissions
The admissions processes for all engineering degree 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. 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 freshman admissions process to the Bourns College of Engineering. Prospective students submit their applications to the Office of Admissions for the University of California, which serves all ten campuses. 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 (Eligibility Criteria Link), which specify GPA and coursework requirements, and forwards each eligible application to the campuses to which admission is being sought. Ineligible applicants are rejected. If a student is UC-eligible, but is not selected for admission to the campus(es) that he or she applied to, admission to another UC campus is offered. It is notable that the Riverside campus switched from a referral campus to a selective campus within the past four years. That is, because of the increasing number and quality of students applying directly to UCR, we no longer offer admission to students who are UC-eligible but declined by their first-choice campuses. Nevertheless, we remain the most diverse campus of the UC system (in terms of overall numbers; on a percentage basis, UC Merced has greater diversity because of its very small student population). UCR has a substantial number of students who are the first in their families to attend college.

Within UCR, processing of the freshman 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. At the first tier, an Academic Index Score (AIS) is computed for each applicant, based primarily on academic parameters such as the grade-point average (GPA), the Scholastic Aptitude Test (SAT) score, and the number of completed Advanced Placement or International Baccalaureate 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 UCR BCOE admissions process. The admissions process begins with 
an application to the UC system, which is forwarded to the campus and then to the college for consideration.
1.2 Evaluating Student Performance

Student performance monitoring is primarily the role of the Office of Student Affairs, under the supervision of the Associate Dean for Undergraduate Affairs, Professor C.V. Ravishankar. 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. Section 1.4 provides details on the OSA.

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 per quarter. 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. Feedback on this advising process from the students is provided in Fig. 1.2 (a, c) below and shows that students are generally satisfied with the quality of advising.
In addition, students are advised by faculty also. The Undergraduate Advisor holds a Major Advising Meeting annually in the Fall quarter. The purpose of the meeting is to inform students of EE program changes, providing advice on selecting a technical focus area, preparing for senior design project, and career options after graduation. In the past, all EE majors are required to attend this meeting. In 2011/2012, it was changed to junior students only because they are at the point that can best benefit from such information. Starting in 2012, the Undergraduate Advisor also holds a Senior Design Project Informational Meeting annually in the spring quarter for junior students. The purpose of the meeting is to advise students on the structure of the senior design project course, provide them with topics for the design projects and introduce the instructors teaching the senior design course. The students are encouraged to meet with or contact the instructors and select a topic well in advance so that they can start preparing for the project over the summer before the start of the course in the fall quarter. Fig. 1.2 (b) shows satisfaction with faculty advising.

Many opportunities exist for undergraduate students in Electrical Engineering to become directly involved in ongoing research in faculty members’ laboratories. Several EE faculty members are recipients of funding from programs such as the National Science Foundation’s Research Experience for Undergraduates (NSF-REU) program and International Research Experiences for Students (IRES) program and US Department of Education’s College Cost Reduction and Access Act (CCRAA), which afford undergraduate students the unique opportunity to work directly with faculty in research. For example, Professors Dumer, Tan, Balandin and Roy-Chowdhury are past or current recipients of the NSF-REU awards. Professors Tan and Wang are recipients of the NSF-IRES award. The students of Professors Barth, Liu, Lake, Farrell, Tan, Wang, Roy-Chowdhury are past or current receipts of CCRAA. EE Professors Tan and Ozkan actively participate as Faculty Mentors for the University of California Leadership Excellence through Advanced Degrees (UC-LEADS) program, a two-year program of scientific research and graduate school preparation for disadvantaged students. Faculty Mentors in this program assist the student in designing a plan of research and enrichment activities fitted to the academic goals of the Scholar, which includes academic year research experience, paid summer research experience, and attendance/involvement at professional meetings. EE faculty also advise two student groups on campus: Professor Dumer advises the Institute of Electrical & Electronic Engineers and Professor Ozkan advises the Society of Women Engineers. These groups involve students in the meetings and activities of these national societies while allowing them to connect and collaborate with fellow students at the local and regional levels. Moreover, the department routinely engages student clubs in campus wide outreach activities, such as Industry Day, Engineering Day, and Chancellor’s Receptions. IEEE is one of the most active clubs at UCR. It is discussed further in Section 1.4.1.
Figure 1-3 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 Student Information System (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.

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 placed on the student’s record at that point, 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). SIS, which is maintained by the campus Computing and Communications office, records all student registrations and grades. 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. The staff of the OSA uses this system regularly 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 the degree may be awarded.
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(a)                                                                               (b)
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(c)

Figure 1-2. Student satisfaction with quality of advising.
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Figure 1-3. Academic advising and performance monitoring process.
1.2.1 Enforcing Prerequisites
All students are given a term-by-term course plan (see Criteria 5 Section A.1) 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. Table 5-1 under Curriculum shows the basic course plan for the Electrical Engineering program. 

Whether or not students follow this course plan, prerequisites are enforced by the registration system. Students register for courses through the GROWL (GRades Online Web Link) 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 faculty instructing the course and the undergraduate advisor. The undergraduate advisor has the authority to grant the student a prerequisite waiver. The student is not permitted to take the course without such a waiver. Such waivers are generally approved for outstanding students, transfer students and very special situations.

1.3 Transfer Students and Transfer Courses

Transfer students apply using the same application portal that freshmen use. This portal is maintained by the System-Wide Office of Admissions, which is located in Oakland, CA. This office collects applications and forwards them electronically 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 Undergraduate Advisor of each 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 Undergraduate advisor of 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 and the completion of coursework specific to the desired major (see table below). Incoming transfer students may transfer up to 105 quarter units (70 semester units), with a minimum of 60 semester units (90 quarter units), toward 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.

1.3.1 Transfer Admission Criteria:

UCR Transfer Admission Criteria:
· Complete 60 transferable units (90 quarter units) with a minimum GPA of 2.4 for California residents and 2.8 for nonresidents

· Complete (with a grade of C or better) the following course pattern:

· Two transferable college courses (3 semester or 4-5 quarter units) in English composition

· One transferable college course (3 semester or 4-5 quarter units) in mathematical concepts and quantitative reasoning

· Four transferable college courses (3 semester or 4-5 quarter units) chosen from two of the following subject areas: arts & humanities; social & behavioral science; physical & biological sciences

General BCOE Transfer Admission Requirements:

· A cumulative GPA of at least 2.80.

· Completion of 2 major-specific sequences for your intended major with a minimum 2.50 GPA. One sequence must be single-variable calculus (MATH 9A, 9B, 9C). The second sequence may be a sequence such as PHYS 40A, 40B, 40C.

· Completion of one year of college level English Composition (ENGL1A, 1B, 1C).

Major-Specific Transfer Requirements:

The following courses must be completed at the time of application:

· One course in computer programming (CS 10)

· One course in machine organization and assembly language programming (CS 61)

· One course in calculus based physics with lab (PHYS 40A)

A minimum of THREE (3) additional courses (shown below) must also be completed to form a coherent sequence. A list of potential sequences for this major is

· One course in advanced C++ programming (CS 12)

· Two courses in calculus based physics with labs (PHYS 40B, 40C)

· One course in introduction to ordinary differential equations (MATH 46)

· One course in calculus of several variables I (MATH 10A)

· One course in engineering circuit analysis I with lab (EE 1A/LA)

· One course in engineering circuit analysis II (EE 1B)

Potential Course Sequences for Electrical Engineering: three courses from CS 10 (Introduction to Computer Science for Science, Mathematics, and Engineering I), CS 12 (Introduction to Computer Science for Science, Mathematics, and Engineering II), CS 61 (Machine Organization and Assembly Language Programming), and MATH 10A (Multivariable Calculus); or PHYS 40A, 40B, and 40C (General Physics); or EE 1A/1LA, 1B (Engineering Circuits Analysis), and MATH 46 (Introduction to Ordinary Differential Equations).
1.4 Advising and Career Guidance

The Office of Student Academic Affairs (OSA) implements and enforces academic policies developed by UCR/BCOE and its Departments/programs.  There is frequent consultation and feedback between faculty and academic advisors. Below we review the mission of OSAA.

MISSION: The Office of Student Academic Affairs mission is to support engineering students in achieving their educational goals by providing guidance and services that enhance their academic development. We strive to fulfill this mission by:
· Upholding academic policies of the university, BCOE and its departments.

· Assisting students in acclimating to and navigating the academic environment, policies and expectations.

· Working intentionally to build respect, trust and cooperation with students in support of their academic success.

· Considering individual student needs while encouraging student development.

· Encouraging academic planning, self-awareness, accountability and resourcefulness.

· Helping students respond proactively and productively to issues impacting academic success.

· Committing to excellence, the academic counseling profession and continued development.

The following is a brief summary of the OSAA staff and qualifications. Note that the OSAA staff have decades of combined experience and have an exceptionally low turnover rate.
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	Rod Smith
	M.B.A., Business Administration, University of California Irvine, June 1994. 15 years in student affairs, 6 of those at BCOE.
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	Tara Brown
	Master of Science in Counseling, College Counseling/Student Affairs. California State University, Northridge, May 2002, 9 years in student affairs, 5 of those at BCOE.
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	Nikki Measor
	M.S. in Higher Education and Student Affairs, Indiana University, Bloomington, May 2003. 9 years in student affairs, 2 of those at BCOE.
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	Amber Scott
	M.S., Counseling & Guidance (Specialization in College Student Personnel), California Lutheran University, June 2007. 10 years in student affairs, 2. 5 of those at BCOE.
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	Terri Phonharath
	B.A., Political Science/Admin Studies, UCR, June 1998. 12 years in student affairs, 5 of those at BCOE.
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	Sonia De La Torre-Iniguez
	M.S., Educational Counseling and Guidance with Pupil Personnel Services Credential, CSU San Bernardino, June 2010. 9 years in student affairs, 8 of those at BCOE.
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	Thomas McGraw
	M.S., Sport Management, California Baptist University, June 2006. 14 years in student affairs, 9 of those at BCOE.
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	Jun Wang
	M.B.A., Business Administration, University of California Riverside, June 2007. 5 years in student professional development at BCOE


Professional guidance and mentoring is provided by staff (particularly, the Director of Student Professional Development, Jun Wang), 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 or first-generation college attenders, lack the mentors or role models 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. The EE program has taken a number of steps to improve retention and this is discussed in Criterion 4 Section 4.3 under the heading of Retention.
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; professionally-oriented activities such as mock interviews, resume writing; and, research and industrial internships. Figure 1-4 summarizes these milestones. It is strongly encouraged by the Bourns College of Engineering that all students complete at least one internship or research experience during their academic careers.
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Figure 1-4: 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). 

· BCOE SLC (Student Leadership Council)

· ACM (Association of Computing Machinery)  

· AIChE (American Institute of Chemical Engineers)

· ASME (American Society of Mechanical Engineers) 

· ASQ (American Society of Quality)

· BMES (Biomedical Engineering Society) 

· EWB (Engineers Without Border)

· IEEE (Institute of Electrical and Electronics Engineers)

· IEEE EDS (Electron Devices Society)

· ION (Institute of Navigation)

· MRS (Material Research Society)

· NSBE (National Society of Black Engineers)

· OSA (Optical Society of America)

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

· SHPE (Society of Hispanic Professional Engineers)

· SAE (Society of Automotive Engineers)

· SWE (Society of Women Engineers)

· TBP (Tau Beta Pi) – Honors Society

These organizations, under the mentorship of the Director of Student Professional Development, Mr. Jun Wang, participate in a broad range of activities during the year. A summary for the 2011-2012 academic year appears in Table 1-1. Activities of particular interest to EE students are highlighted. A summary for the 2010-2011 is available upon request. 

Table 1-1. Professional development activities in BCOE during the 2011-12 academic year.

	Event
	Date
	Attendees

	Student Leadership Workshop
	9/25/2011
	120

	Information Session: Peace Corps
	9/26/2011
	56

	Information Session: HACU National Internship Program
	9/27/2011
	32

	Information Session: U.S. Department of State
	9/27/2011
	45

	Information Session: U.S. Marine Corps
	9/28/2011
	27

	Beginning Resume Writing Workshop
	10/3/2011
	30

	Job Search 101 Workshop
	10/3/2011
	42

	Career Presentation by Synapse
	10/5/2011
	65

	Internships: What, Why & How?
	10/6/2011
	37

	Now Hiring Interns!
	10/11/2011
	40

	Beginning Resume Writing Workshop
	10/11/2011
	35

	Preparing for the Job Fair
	10/12/2011
	54

	Interview Skills
	10/13/2011
	36

	The New GRE: What does it mean for grad school applicants
	10/13/2011
	68

	Advanced Resume Writing, featuring Cal Steel Industries, Inc.
	10/13/2011
	70

	Careers in BioTech
	10/14/2011
	98

	Yikes! I'm Graduating!
	10/14/2011
	26

	Resumania, Featuring Target
	10/17/2011
	30

	Law School Forum
	10/17/2011
	35

	Why Can't I Find a Job?
	10/17/2011
	42

	Google Day at BCOE
	10/17/2011
	135

	Resumania, Featuring Sherwin Williams
	10/18/2011
	25

	Careers at EPA Info Session
	10/18/2011
	67

	Career Expo
	10/19/2011
	 

	Visit at NAVSEA NSWC Corona
	10/20/2011
	25

	Guest Speakers from NASA/Carnegie Mellon Silicon Valley
	10/20/2011
	59

	Part-Time Job Search/Beginning Resume Writing Workshop
	10/20/2011
	23

	Information Session: USMC Aviation
	10/20/2011
	25

	Making Professional Connections, Featuring: Target
	10/24/2011
	28

	LinkedIn 101: Networking Professionally Online
	10/26/2011
	30

	Graduate & Professional School Information Day
	10/27/2011
	 

	Guest Speakers from Northrop Grumman Aerospace Systems
	10/27/2011
	78

	Interview Skills, Featuring: Aerotek
	10/31/2011
	35

	Law School Information Day
	11/1/2011
	 

	Advanced Resume Writing, featuring Kohl's
	11/2/2011
	21

	Interview Skills, Featuring: Best Buy
	11/7/2011
	27

	Part-Time Job Search/Beginning Resume Writing Workshop
	11/7/2011
	32

	Jump Start to Grad School, Featuring: Kaplan
	11/7/2011
	36

	Careers in Internet Retail
	11/7/2011
	25

	SWE Female Engineers Guest Speaker Panel
	11/7/2011
	67

	ASQ Biomedical Industrial Panel
	11/7/2011
	75

	Information Table: Peace Corps
	11/8/2011
	29

	Engineer Your Future: Careers in Mechanical Eng (Northrop Grumman)
	11/8/2011
	56

	INROADS Meeting with BCOE students
	11/8/2011
	102

	Internships: What, Why & How?
	11/9/2011
	23

	Information Session: CIA
	11/9/2011
	46

	Undergraduate Research Opportunities Workshop
	11/14/2011
	45

	Yikes! I'm Graduating!
	11/14/2011
	19

	Now Hiring Interns!
	11/15/2011
	23

	Information Session: 50th Anniversary of Peace Corp
	11/15/2011
	34

	Career Marathon (resume reviewing)
	11/16/2011
	60

	AICHE Presentation/Guest Speakers from Energy Industry
	11/18/2011
	76

	Visit at K&N Engineering
	11/19/2011
	25

	INROADS Workshop & Interview with students
	12/10/2011
	32

	Visit at Luxfer Cylinder Company
	12/14/2011
	15

	Information Table: Graduate School Prep, featuring: Princeton Review
	1/4/2012
	36

	Internships: What, Why & How?
	1/17/2012
	27

	Part-Time Job Search Webinar
	1/17/2012
	33

	College to Careers: BCOE Alumni Panel
	1/17/2012
	65

	Career Station
	1/18/2012
	21

	Beginning Resume Writing FYSS
	1/18/2012
	22

	Prepare For Engineering & Technical Career Fair
	1/19/2012
	97

	Interview Skills Workshop
	1/24/2012
	36

	Career Station
	1/24/2012
	12

	LinkedIn: Your Professional Version of Facebook
	1/24/2012
	47

	Now Hiring Interns: WINternships Edition
	1/24/2012
	25

	SHPE & NSBE Meeting with EPA
	1/24/2012
	66

	Information Table: The Princeton Review
	1/25/2012
	23

	ENGINEERING & TECHNICAL CAREER FAIR
	1/25/2012
	 

	Career Station
	1/25/2012
	14

	Why Can't I Find a Job?
	1/25/2012
	29

	Advanced Resume Writing
	1/26/2012
	38

	Career Station
	1/26/2012
	24

	How to Perfect Your 30-Second Elevator Speech
	1/26/2012
	50

	Making Professional Connections
	1/27/2012
	31

	Career Station
	2/1/2012
	12

	Career Marathon (resume reviewing)
	2/1/2012
	36

	ASQ Mock Interviews for Engineering Students
	2/2/2012
	87

	Trip to Life Technology
	2/3/2012
	34

	Yikes! I'm Graduating!
	2/7/2012
	21

	Visit to Meggitt
	2/8/2012
	15

	Information Table: The Princeton Review
	2/8/2012
	20

	Career Station
	2/8/2012
	10

	Undergraduate Research Opportunities Workshop
	2/9/2012
	42

	Non-Clinical Health Profession Panel
	2/9/2012
	48

	Google Day at BCOE
	2/9/2012
	111

	Jump Start to Medical School, Featuring: Kaplan
	2/9/2012
	21

	iStartStrong: Connection You to Satisfying Careers
	2/13/2012
	16

	AICHE Guest Speakers from Fluor Corp
	2/13/2012
	79

	Conversation Skills
	2/14/2012
	14

	Beginning Resume Writing
	2/15/2012
	28

	Career Station
	2/15/2012
	13

	Visit to Circor
	2/15/2012
	10

	Agricultural Careers Dinner & Industry Professionals Networking Event
	2/15/2012
	85

	Internships: What, Why & How?
	2/16/2012
	20

	GOVERNMENT AND NON-PROFIT JOB FAIR
	2/16/2012
	 

	SWE Resume Workshop
	2/21/2012
	45

	Career Station
	2/22/2012
	15

	Presentation Skills
	2/22/2012
	32

	Now Hiring Part-Time Jobs
	2/23/2012
	22

	Making Professional Connections
	2/23/2012
	26

	Beginning Resume Writing
	2/27/2012
	20

	Former Interns Tell All
	2/28/2012
	54

	Interview Skills
	2/28/2012
	16

	BCOE IMPACT Mentoring Meeting
	2/28/2012
	82

	Information Table: The Princeton Review
	2/29/2012
	19

	Career Station
	2/29/2012
	18

	Advanced Resume Writing
	2/29/2012
	28

	Are You Really Ready to Work? Workplace Etiquette
	3/1/2012
	46

	Careers at Air Force
	3/1/2012
	24

	BCOE IMPACT Mentoring Meeting
	3/1/2012
	78

	ACM Guest Speaker from Western Digital
	3/5/2012
	56

	GRADUATE VIRTUAL FAIR
	3/7/2012
	 

	Making Professional Connections
	3/7/2012
	26

	Yikes! I'm Graduating!
	3/7/2012
	24

	Visit at JPL
	3/8/2012
	18

	Part-Time Job Search/Beginning Resume Writing
	3/8/2012
	31

	Interview Skills
	3/13/2012
	22

	Why Can't I Find a Job?
	3/14/2012
	25

	Non-Academic Job Search (Grad Students Only)
	3/15/2012
	60

	Information Table: Kaplan Test Prep
	4/4/2012
	21

	Information Session: Target Distribution
	4/5/2012
	32

	Yikes! I'm Graduating!
	4/9/2012
	17

	Part Time Job Search/Beginning Resume Writing Webinar
	4/9/2012
	20

	Prepare For Spring Job Fair and Dress for Success
	4/9/2012
	67

	Careers in Public Service Webinar
	4/10/2012
	52

	Internships: What, Why & How Webinar
	4/10/2012
	21

	Beginning Resume Writing
	4/10/2012
	19

	Career Station
	4/11/2012
	26

	SPRING JOB FAIR: CAREER NIGHT
	4/11/2012
	 

	What Can You Do Besides Becoming a Doctor?
	4/12/2012
	30

	Choosing a Health Professions School
	4/12/2012
	32

	Hands-On Healthcare: Volunteer Opportunities
	4/12/2012
	41

	HEALTH PROFESSIONS SCHOOL FAIR
	4/12/2012
	 

	Advanced Resume Writing Webinar
	4/16/2012
	15

	Conversation Skills
	4/16/2012
	17

	Interview Skills
	4/17/2012
	13

	Making Professional Connections
	4/17/2012
	20

	Job Search Skills
	4/17/2012
	22

	Information Table: Peace Corps
	4/18/2012
	23

	Information Table: Kaplan Test Prep
	4/18/2012
	14

	Career Station
	4/18/2012
	12

	Careers at NAVY Info Session
	4/19/2012
	17

	Entrepreneur Career Panel: Starting Your Own Business
	4/19/2012
	115

	Work Green, Earn Green: Careers that Save the Planet
	4/20/2012
	46

	Information Session: City Year Los Angeles
	4/20/2012
	48

	LinkedIn: Network & Get Recruited, Featuring: Fresh & Easy
	4/23/2012
	68

	Now Hiring Part-Time Jobs
	4/24/2012
	40

	Career Station
	4/25/2012
	25

	Job Search (Grad Students Only)
	4/25/2012
	22

	Now Hiring Interns
	4/25/2012
	24

	Information Table: Across the Pond
	4/26/2012
	23

	Visit at Chevron
	4/27/2012
	36

	Internships: What, Why & How
	4/30/2012
	20

	LinkedIn Webinar: Your Professional Version of Facebook
	4/30/2012
	14

	Interview Skills, Featuring: Consolidated Electrical Distributors
	5/1/2012
	42

	Yikes! I'm Graduating!
	5/1/2012
	35

	Jump Start to Law School, Featuring: Kaplan
	5/1/2012
	22

	Advanced Resume Writing, Feat: California Steel Industries
	5/2/2012
	29

	Career Station
	5/2/2012
	15

	Job Search Skills
	5/3/2012
	12

	Interview Skills
	5/3/2012
	16

	Resume & CV Writing (Grad Students Only)
	5/8/2012
	21

	Career Station
	5/9/2012
	13

	Beginning Resume Writing
	5/9/2012
	12

	Interview Skills
	5/10/2012
	17

	Job Search Skills Webinar
	5/10/2012
	20

	Yikes! I'm Graduating!
	5/14/2012
	27

	Career Marathon
	5/16/2012
	36

	Information Session: Peace Corps
	5/16/2012
	9

	Former Interns Tell All
	5/16/2012
	43

	Careers in Defense Industries
	5/16/2012
	84

	LAST CHANCE JOB FAIR
	5/17/2012
	 

	Seasonal Job Search/Beginning Resume Writing
	5/21/2012
	20

	Advanced Resume Writing
	5/22/2012
	24

	Conversation Skills
	5/22/2012
	31

	Job Search Skills
	5/23/2012
	14


A summary of the range of Professional Development, Mentoring, and Success program in BCOE appears in Figure 1-5.
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Figure 1-5. Professional development, placement, and success programs.
1.4.1 IEEE at UCR
A main EE oriented club is the IEEE. It strives to provide students with professional development and academic achievement opportunities. Activities include hands-on robotics workshops, allowing students to apply their in-class knowledge; intramural sports to encourage interaction with campus society; IEEE national competitions to interact and compete with IEEE members from other schools; professional development events to facilitate the transition from school to the workforce; and outreach events such as the annual Boy Scouts Merit Badge days to teach the next generation in the local community about electrical engineering. Currently IEEE at UCR has over 120 student members with consist of both undergraduate and graduate students. More info available at: http://ieee.ee.ucr.edu/.
IEEE Workshops and Non-credit Student Projects

IEEE is one of the most active student organizations at UCR. Their webpage describes their various activities, which includes such community service as the Boy Scout Merit Badge Day.

One of the most important activities of IEEE is its organization of workshops to teach EE projects skills. The workshops are motivated by the fact that many freshmen have no prior knowledge of EE projects or project skills. As they get involved with projects, the mathematical, scientific, and engineering skills that they learn in class are seen in a different light, not only as esoteric theories, but as practical tools. The workshops are lead and taught almost entirely by IEEE student members. They are coordinated with the EE Associate Development Engineer (Elmar Palma) and draw on the resources of the EE shop.

The IEEE student workshops are not for credit. The specific schedule each year is determined by the level of student interest. The workshop schedule for the 2011/2012 academic year is shown below and is typical.

	
	Beginners
	Intermediate
	Advanced
	Micromouse

	Fall
	1 hr/week
	1 hr/week
	3 hrs/week
	N/A hr/week

	Winter
	1 hr/week
	1 hr/week
	3 hrs/week
	N/A hr/week

	Spring
	1 hr/week
	-
	3 hrs/week
	N/A hr/week


Typical topics for the workshops are as follows:

	Beginner Outline
Equipment Orientation (Safety)
Resistors, Ohm’s Law, Power, Resistors in Series
Resistors in Parallel
LEDs, PWM and Analog Voltages
Transistors
Final Analog Motor Control Circuit
	Intermediate Outline
Blinking 8 LEDs
Analog to Digital
Serial I/O

	Advanced Outline
Datasheet and Research Techniques
H-bridge and Unknown DC Motor
IR LED Sensors
	Micromouse Outline
Build a Micromouse


Students completing the workshops are ready to volunteer in various research labs across campus. Many work on personal projects in the EE shop in collaboration with the EE Associate Development Engineer (Elmar Palma).

The IEEE organization has won a number of awards. These include:
•
BCOE Most Outstanding Student Organization – 2007-08

•
BCOE Most Competitive Student Organization – 2008-09

•
BCOE Most Outstanding Professional Development Organization – 2009-10

•
BCOE Best Outreach Event – IEEE Merit Badge Days – 2010-11

•
BCOE Most Competitive Student Organization – 2011-12

1.4.2 Undergraduate Research

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 (SCCUR), 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. Specific to the EE program in the present year, 27 UG students are participating in UG research projects (4 sophomores, 8 juniors, and 19 seniors). Some of them have published in the top venues. For example:
N. Amos, R. Fernandez, R. Ikkawi, M. Shachar, J. Hong, B. Lee, D. Litvinov, and S. Khizroev, “Ultra-High Coercivity Magnetic Force Microscopy Probes to Analyze High-Moment Magnetic Structures and Devices,” IEEE Magnetics Letters 1, 6500104 (2010).

M. Relles, E. Ngan, S. Tlelo-Cuautle, S. Tan, C. Hu, W. Yu and Y. Cai, “Statistical Extraction and Modeling of 3D Inductance with Spatial Correlation,” IEEE International Workshop on Symbolic and Numerical Methods, Modeling and Applications to Circuit Design (SM2ACD), Tunisia, October 5-6, 2010.
B. Song, T. Jeng, E. Staudt, A. Roy-Chowdhury, “A Stochastic Graph Evolution Framework for Robust Multi-Target Tracking,” European Conference on Computer Vision, 2010. (Acceptance rate 27%)
A number of our students have also won awards at design competitions. A few examples are below.

April 17, 2010, BCOE students Alex Eisner and Andrew Juarez finished second in the MicroMouse competition held the regional meeting of the IEEE at California State University, Northridge.
April 29th, 2009, IEEE Region 6 Southwest Area Meeting, University of California, San Diego, IEEE Region 6 Micromouse Competition (Won 1st Place and 3rd Place in Southwest Region).
Oct 28th, 2007, UC Riverside Electrical Engineering students were invited to travel to Taiwan to compete in the annual MicroMouse Robotics competition on Oct. 28 at the University of South Taiwan.
1.5 Work in Lieu of Courses

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, is 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.
1.6 Graduation Requirements

The following are the graduation requirements for students receiving the Bachelor of Science degree in the EE program.

University Requirements

Student must meet campus general education requirements. The list of courses that meets this criterion is given is Table 5-3.
College Requirements
1. Lower-division requirements (74 units)

a)
One course in the biological sciences chosen from an approved list.
b)
CHEM 001A, CHEM 01LA (General Chemistry).
c)
CS 010 (Introduction to Computer Science for Science, Mathematics, and Engineering I), CS 013 (Introductory Computer Science for Engineering Majors), CS 061 (Machine Organization and Assembly Language Programming).
d)
EE 001A (Engineering Circuit Analysis I), EE 01LA (Engineering Circuit Analysis I Laboratory), EE 001B (Engineering Circuit Analysis II), EE 010 (Introduction to Electrical Engineering), EE 020 (Linear Methods for Engineering Analysis and Design Using MATLAB).
e)
MATH 008B (Introduction to College Mathematics for the Sciences) or MATH 009A (First-Year Calculus); MATH 009B (First-Year Calculus), MATH 009C (First-Year Calculus), MATH 010A (Calculus of Several Variables), MATH 010B (Calculus of Several Variables), MATH 046 (Introduction to Ordinary Differential Equations).
f) 
PHYS 040A, PHYS 040B, PHYS 040C (General Physics).
2. Upper-division requirements (82 units)

a)
EE 100A (Electronic Circuits), EE 100B (Electronic Circuits), EE 105 (Modeling and Simulation of Dynamic Systems), EE 110A (Signals and Systems), EE 110B (Signals and Systems), EE 114 (Probability, Random Variables, and Random Processes in Electrical Engineering),, EE 115 (Introduction to Communication Systems), EE 116 (Engineering Electromagnetics), EE 132 (Automatic Control), EE 141 (Digital Signal Processing), EE 175A (Senior Design Project), EE 175B (Senior Design Project).
b)
CS 120A/EE 120A (Logic Design), CS 120B/EE 120B (Introduction to Embedded Systems).
c)
ENGR 180W (technical Communication).
d)
Twenty (20) units of technical electives (chosen with the approval of a faculty advisor)   from CS 122A (Intermediate Embedded and Real-Time Systems), CS 130 (Computer Graphics), CS 143/EE 143 (Multimedia Technologies and Programming), CS 161 (Design and Architecture of Computer Systems), CS 168 (Introduction to Very Large Scale Integration (VLSI) Design); EE 117 (Electromagnetics II), EE 128 (Data Acquisition, Instrumentation, and Process Control), EE 133 (Solid State Electronics), EE 134 (Digital Integrated Circuit Layout and Design), EE 135 (Analog Integrated Circuit Layout and Design), EE 136 (Semiconductor Device Processing), EE 137 (Introduction to Semiconductor Optoelectronic Devices), EE 138 (Electrical Properties of Materials), EE 139 (Magnetic Materials), EE 140 (Computer Visualization), EE 144 (Introduction to Robotics), EE 146 (Computer Vision), EE 150 (Digital Communications), EE 151 (Introduction to Digital Control), EE 152 (Image Processing), EE 160 (Fiber-Optic Communication Systems).
The choice of technical electives must ensure that the upper division requirements include at least one coherent sequence of at least three (3) electrical engineering courses to ensure depth in one area of electrical engineering.

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.  
1.7 Diversity in the Bourns College of Engineering 
The Bourns College of Engineering is proud to be one of the most diverse engineering colleges in America. The number of domestic undergraduates from underrepresented backgrounds jumped 95.6% from the fall of 2006 to the fall of 2010 (the most recent academic year for which full data are available). The data are summarized in Table 1-2. In recognition of our efforts to recruit and retain students from diverse backgrounds to engineering, ABET awarded the Bourns College of Engineering the 2009 Claire Felbinger Award for Diversity Our citation read: “In recognition of extraordinarily successful initiatives for recruiting undergraduate and graduate students from diverse and disadvantaged backgrounds, retaining them though the bachelor's degree, and advancing them to graduate studies and careers in engineering." Our faculty and staff truly appreciate this recognition of their efforts by ABET.
Table 1-2. The number of domestic undergraduates from underrepresented backgrounds in the Bourns College of Engineering has nearly doubled since 2006.
	
	Fall 2006
	Fall 2007
	Fall 2008
	Fall 2009
	Fall 2010

	Undergraduate: % domestic 
underrepresented
	27%
	29%
	31%
	31%
	33%

	Undergraduate: # domestic 
underrepresented
	340
	377
	449
	521
	665

	Undergraduate: % domestic female
	   12%
	   12%
	  15%
	   17%
	  17%

	Undergraduate: # domestic female
	151
	156
	222
	291
	348

	Graduate: % domestic 
underrepresented
	   16%
	   21%
	  18%
	   16%
	   17%

	Graduate: # domestic 
underrepresented
	14
	24
	27
	24
	32


CRITERION 2.  PROGRAM EDUCATIONAL OBJECTIVES

Mission Statement

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 to:

· 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 Bourns College of Engineering is to become a nationally recognized leader in engineering research and education.

Program Educational Objectives

The Program Education Objectives (PEOs) are listed below. 

[image: image23]
The PEOs are structured into three main objectives, with various specific example pieces of measurable evidence for each. It is not expected that students will achieve all of the three main items. Instead, the PEOs are designed to meet the needs of students with different interests within the EE program. Some of our students go for advanced degrees and the first set of PEOs is most relevant to them. The second set is designed for those planning to enter the workplace (industry/government/non-profit) immediately after graduating. We expect most of our students to have made some societal contributions in 3-5 years after graduating.
With advice from the BOA and faculty, it has been decided that minimum expectation level is the attainment of at least one of the evidence bullets in two categories. 

The PEOs are publicly available at http://www.ee.ucr.edu/current-students/vopeo.html. 

Consistency of the Program Educational Objectives 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 one’s 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.  
Program Constituencies

The various program constituencies are faculty, students, alumni and Board of Advisors (BOA). They represent students, industry, government and academia. The PEOs are most closely aligned to the needs of the students, who become our alumni and are employed by the entities represented by the BOA. Our overall goal is to train students to be able to pursue higher education, to be successful in their profession, and to make positive contributions to society. We also want them to be good citizens and become successful entrepreneurs when opportunity presents. The PEOs were designed in collaboration with and are evaluated by students, faculty, and the EE BOA. Attainment of the PEOs is mainly evaluated based on feedback from the alumni via surveys (conducted every 2-3 years, most recently in 2009 and 2012) 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 assessing how well these PEOs are met. Periodic evaluation of the PEOs, based on information about our alumni performance, allows the faculty to enact changes to the program. The satisfaction of the PEOs meets the needs of the faculty to involve students in world-class research in their labs and train them for a fast-changing workplace. 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.    

Process for Revision of the Program Educational Objectives

The PEOs were initially approved in May-June 2007 with inputs from the faculty, Board of Advisors (many of them are employers of our students, see Table BG-1), and students. There were a number of iterations made based on these inputs. An initial set of PEOs was proposed by the faculty in March 2007, which was then presented to the BOA at their annual meeting on May 17, 2007. They liked the PEOs overall, but proposed some change in the language. The current students were also provided the list of PEOs after this stage and they had no suggestions for changes. Taking the entire set of comments into account, the faculty voted on and approved the final set of PEOs in June 2007.
The PEOs are periodically reviewed by the faculty and by the BOA at the annual meeting. 
· At its meeting on May 6, 2011, the BOA reviewed, but did not suggest any changes to the PEOs.  

· The faculty last reviewed the PEOs in February 2012.  No changes were required. 

· At its meeting May 10, 2012, the BOA suggested two changes.  First, that the PEO statement be revised to make clear that students were not expected to satisfy all three of the major objectives. Second, that the items of evidence be clearly indicated to be examples. 
· At the EE faculty meeting on May 16, 2012, the changes suggested by the BOA were discussed and accepted by the faculty. 

· The EE program will also contact students to get their input. Assuming that they will not have any issues, these changes will be incorporated into the catalog description through the proper university channels.

Surveys of the alumni were conducted in 2009 and 2012 to get their input on how the program was performing with respect to the PEOs. A summary of the results of the survey is available in Appendix F. 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 is detailed in the section on Continuous Improvement (Criterion 4). 
CRITERION 3.  STUDENT OUTCOMES  

3.1 Student Outcomes

The following are the a-k Student Outcomes.
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The Student Outcomes (SOs) are publicly available on the EE website http://www.ee.ucr.edu/current-students/vopeo.html. Instructors are advised to provide this to the students at the beginning of the course when the syllabus is distributed. The instructors are also advised to let the students know which of these SOs are relevant to the course.
3.2 Relationship of Student Outcomes to Program Educational Objectives

The Student Outcomes have a direct bearing to the PEOs. Table 3-1 below explains this relationship. Each outcome directly contributes to multiple PEOs.
Table 3-1. Relationship of Student Outcomes to PEOs.

	
Student Outcomes
	Program Educational Objectives

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

	b. 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.

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

	d. Ability to function on multidisciplinary teams.
	Success in the engineering profession, as well as success post-graduation studies.

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

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

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

	h. 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.

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

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

	k. 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

4.1 Program Educational Objectives

The achievement of the PEOs is evaluated by the relevant constituents as shown below.
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 to 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 the latest contact information that is available. In 2009, we received 24 responses, and in 2011 we received 17. A summary of the survey results is shown in Appendix F. The survey consists of questions that directly measure different aspects of the PEOs (e.g., whether the alumnus has completed a graduate degree, whether the alumnus has completed a professional certification), as well as more indirect questions like how well they were prepared for their career choice. 
Board of Advisors (BOA) – The BOA meets annually. Review of the PEOs and the extent to which the BOA feels the PEOs are being achieved are on each meetings agenda. The last two meetings were in May 2011 and May 2012. The BOA provides its 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. The BOA consists of many members who are from organizations that hire our students. Therefore, BOA inputs are considered as providing voice to the employers of our graduates. 

Faculty – The inputs received from the alumni and Board of Advisors are analyzed by the undergraduate committee. This input is combined with other curricular feedback that the committee has received over the course of the year. A summary is then presented to the faculty for discussion along with a list of suggested modifications to be implemented to better achieve the PEOs. Below in Section 4.3, 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.
4.1.1 Summary of Alumni Survey
The questions on the alumni survey are designed to measure directly the three broad aspects of the PEOs – success in higher education, success in chosen career, and being a good citizen. Below is a brief summary of the results, more details of which are available in Appendix G.
· Success in Higher Education (Questions 2-12): About 50% of the respondents mentioned that they went for a higher degree with most doing an MS, other subsequent degrees included the MBA and PhD. 

· Success in chosen career (Questions 13-25): The distribution of careers among our graduates was along expected lines of engineering development, support and sales. Satisfaction within the chosen career was generally quite high. 
· Good citizenship (Question 26): Most of our graduates have performed some activities related to public and community service and demonstrated leadership roles.

Based on the feedback received from the alumni and BOA, as well as the expectations set forth above, 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 who responded to the survey pursued graduate studies, which was deemed to be very satisfactory.

· 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.

· About one-third of the alumni surveyed were involved in the community. Some (e.g., Deep Shah, Sean Dowden, Craig Nolen) 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 (e.g. Matlab and linear algebra) earlier in the program than is done at present. 
· Two important areas for further improvement were programming skills and knowledge of energy-related technologies. 
Changes have been implemented based on these inputs as discussed in Part C below.
4.2 Student Outcomes

The attainment of the Student Outcomes is assessed mainly through two mechanisms, as well as the Senior Exit Surveys. 
· Measurement of student performance in a course instrument that is particularly targeted towards the Student Outcome. All Student Outcomes are covered in the required courses and hence this provides a measurement that is valid for the entire student cohort.

· Student surveys at the end of each course that ask students to provide their feedback on a sliding scale regarding the attainment of each Student 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. 
In addition, the Senior Exit Surveys provide additional feedback on how the Student Outcomes were met over the entire curriculum. Each outcome is mapped to a set of questions and the responses to the questions are used as the feedback.
Below, we explain the details of the process of measuring and analyzing the student outcomes.
Each EE course is mapped to a set of Student Outcomes, such that all the Student Outcomes are covered completely by the core courses. This ensures that all students meet all the Student Outcomes. Table 4-1 shows the mapping. Note that a course can cover more Student Outcomes than indicated here. However, the program decided to focus on the top 2-3 most closely related Student Outcomes in each lecture courses. The Senior Design project covers a larger set of Student Outcomes. The reasoning behind this decision was based on the fact that although some Student Outcomes may be somewhat related, it is very hard to directly measure more than 2-3 Student Outcomes in most courses.
For each course and each Student Outcome, the instructor identifies at least one instrument (e.g., HW problem, quiz, exam question) that directly measures performance on that Student 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 Student Outcome is attained. The performance on each Student Outcome, averaged over all the courses related to it, is analyzed by the department ABET committee. 

To decide which Student Outcomes are most relevant to a course, a mapping from the Course Objectives to the Student Outcomes is done through a Course Matrix. Table 4-2 provides an example of a Course Matrix of EE114 – Probability, Random Variables and Processes in Electrical Engineering. 

Table 4-1. Mapping of Student Outcomes to courses.
	Course#:
	Course Name:
	Student 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
	
	 
	
	
	
	
	
	


Table 4-2. Example of mapping of Course Objectives to Student Outcomes for a required course (in this case, EE114 – Probability, Random Variables, and Processes in Electrical Engineering.

	Item
	STUDENT OUTCOME-RELATED COURSE OBJECTIVES
	STUDENT 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
	 
	 
	 
	 
	 
	 
	


The students were evaluated directly on these Student Outcomes through questions that were designed to measure performance on them. The scores on these Student Outcomes in the last two academic years are shown in Figure 4-1.
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Figure 4-1. An example of results of measuring Student Outcome attainment (in this case, 
Student Outcomes A and E) in two courses.

At the end of each course, the students are also asked to complete a short survey on how well they believe the Student Outcomes were covered. The students are also asked to provide detailed comments on the strengths and deficiencies in the course. This provided a subjective perspective from the point-of-view of the student. 
Below we provide an example of how the Student Outcomes were measured in EE175A/B (Senior Design Project) in the 2010-2011 academic year. The Course Matrix, mapping the Course Objectives to the Student Outcomes is available in Section 5.5. 

An example for measuring the Student Outcomes.

We consider an example of how the Student Outcomes were measured in EE175 (Senior Design Project). A detailed description of the course is given in Section 5.5. The following were the set of questions used to measure performance on each Student Outcome. Also provided are summaries of some examples of the responses.
Example Response on Student Outcome b:

A team working on micromouse formulated their design specification to meet the requirements of the micromouse competition. The students chose the proper microcontroller, motors, drive circuits, used software tools to develop the control algorithm. In their design process, their experiments showed the infrared sensors on the market did not have a unique reading-distance relationship, in addition to being too bulky for their project. So they researched the principle of infrared sensing, and came up with two designs both of which were much simpler than the commercial sensors. After multiple experiments and analyses, they picked one of their designs and made their own infrared distance sensor which is an order of magnitude cheaper and only uses a very small number of components and provided a unique reading-distance relationship. Their micro mouse won awards at multiple regional competitions.

Example Response on Student Outcome c:

A student team working on a battery-less computer mouse using  magnets designed and conducted extensive experiments to identify the relationship between the readings from a 3-axis digital compass with the position and movement of permanent magnets. They analyzed the data and established a mapping that enabled them to build a prototype that demonstrated the feasibility of a battery-less computer mouse.
Example Response on Student Outcome j:
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“This project revolved around the use of Zigbee as a communication tool. Zigbee is a relatively new protocol, having first been released by the Zigbee Alliance in 2004.  The Bitcloud stack represents Atmel¹s implementation of Zigbee PRO, which along with the standard Zigbee protocol, was released in 2007. As of now, this represents the most current version of Zigbee on the market.

Zigbee has many benefits over other wireless protocols such as Bluetooth and Wi-Fi. Bluetooth and Wi-Fi represent alternatives to cable connections for devices which require a high amount of fidelity.  While Zigbee lacks the high data rate that Bluetooth and Wi-Fi offer, it is more suited for smaller devices.  Zigbee has the ability to turn on and transmit data within 10 clock-cycles.  As well, it has the ability to send data across a much further range than Bluetooth.

Furthermore, Zigbee has been optimized to support mesh networking. Mesh networking allows a signal to bounce across intermediate nodes to a final destination node.  This means that even if a line of sight communication fails, the signal can be routed through other nodes in order to reach its target. Based on the stack that implements the Zigbee protocol, different features are available, but Zigbee has a whole amounts to a very robust network offering.

Zigbee is an extremely utilitarian protocol, which is perfectly suited for sensor networks, as well as simple point to point communication. Because Zigbee is capable of transmitting messages on the order of multiple bytes very quickly, over a long distance, and with relatively little power, it has been suggested as the successor of IR remote controls.  After visiting Atmel¹s website, one will discover that a host of different control applications are already being proffered as potential development ideas.

A host of other sensors have also been suggested for Zigbee use, and in some cases they have been put into production.  For instance, in January 2010, CAN2GO employed Zigbee technology developed by Ember to help cut building automation installation labor by 40% [1]. Clearly a 40% reduction in labor is a substantial amount of savings.  While the ability to provide better feedback into a control system is not a new concept, Zigbee is making these types of feedback cheaper to provide and at longer periods of time.

Prospects for new Zigbee uses have increased with advances in the availability of low cost, low power microcontrollers.  Furthermore,  microcontroller vendors have begun to offer wireless communication chipsets that are designed for integration with their controller lines. The availability of the ATMEGA128RFA1 represents a new kind microcontroller that the market has to offer. It falls within their single chip solutions for the IEEE 802.15.4 standard.  Where previous offerings required the use of two separate chips to harness the 802.15.4 standard, the ATMEGA128RFA1are meant to be connected directly to an antenna.  They were debuted as recently as the 2010 CES.”
Performance on Student Outcomes in EE175.
Figure 4-2 shows the scores on some of the questions related to the different Student Outcomes in EE175 in 2010-2011 averaged across all students.Such performance measures were obtained for each Student Outcome (normalized between 0 and 1). These were combined with the results from the end-of-course surveys and the combined values are shown in Figure 4-3 for the last three academic years (equal weightage was given to both).
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Figure 4-2. Scores on two example Student Outcomes in EE175 in 2010-11 academic year.
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Figure 4-3. Analysis of all Student Outcomes in EE175 over the last three academic years.

Overall Analysis of Student Outcomes
The combination of direct evaluation of Student Outcomes through course instruments and end-of-course surveys, together with comments by students on teaching evaluations, student performance on tests and assignments, and informal discussions between an instructor and the students, provide an instructor and the entire faculty with information on how well a Student 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 Continuous Improvement form in the course folder. Changes such as the course textbook, homework or lab assignments are the prerogative of the instructor. If needed, the instructor can propose changes to the catalog description or EE curriculum, which need to be approved at various levels, as explained below. Numerous changes have been implemented based on this analysis and some examples are provided below under Continuous Improvement.
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Figure 4-4. Analysis of Student Outcomes.
The ABET committee analyzes the results from the above two processes at a higher level to see how well the courses are meeting the Student Outcomes. This analysis is designed to reveal any issues in meeting the Student Outcomes over all the courses that the students take, rather than changes in individual courses. An analysis of the results is shown in Figure 4-4. The expectation is that faculty will make changes to the course so as to improve the measures of the Student Outcomes. If the measure on any Student Outcome falls to below 0.7, the Department Chair will work with the Undergraduate Committee and EE faculty to analyze what changes are necessary in the program to attain that Student Outcome better. The Student Outcomes are currently being met satisfactorily. A list of changes that have been implemented as part of the Continuous Improvement process is highlighted below.
The Senior Exit Surveys conducted before the students graduate also provide additional information about the achievement of the Student Outcomes and is considered in the process of the analysis. Figure 4-5 summarizes the results from 2011. Since the results are based purely on surveys and averaged over the entire curriculum, they are taken more as qualitative feedback on how the overall program is doing with respect to the Student Outcomes.
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Figure 4-5. Summary of Senior Exit Survey Results in 2011.
4.3 Continuous Improvement 
In addition to feedback from students, student affairs officers, faculty, alumni, and employers, the overall Continuous Improvement process incorporates the assessment results for both Program Educational Objectives (PEOs) and Student Outcomes (SOs). The continuous improvement cycle is shown in Figure 4-6. 
    
[image: image29]
Figure 4-6. The continuous improvement cycle.
Based on the various forms of feedback, including evaluation of the PEOs and SOs, changes may need to be made to the elements of the program (e.g., courses) or the program structure. The Inner Loop depicts changes that affect the structure of individual courses only. The Outer Loop depicts program-level changes that may be affected by evaluation results on individual courses and surveys based on PEOs. Minor changes to the syllabus can be made directly by faculty. 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. Figure 4-7 explains this process.
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Figure 4-7. 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, SOs, and other forms of feedback. Table 4-3 summarizes the major changes that have been implemented. The table states the observation that triggered the change, the action that was taken, and the result of the action. Sample meeting minutes are provided in Appendix E.
Table 4-3. Examples of major changes implemented in the EE Program. 
	Observation
	Action
	Result

	Issue: The four year retention rate for incoming Freshmen was below 50%. 
Source: Analysis by the UG Committee and Dean’s Office. While this is not atypical of STEM majors, the EE faculty wants to improve the UCR EE statistic.
	A new course, EE10, was created. Its objectives were to create a sense of community between EE freshmen, to mentor them on the importance and difficulty of the first year courses, to educate them on aspects of the EE profession. It provided an overview of EE without increasing their workload. It was offered in Fall 2009 and 2010.
	The students highly appreciated EE10. However, it did not seem to have a direct effect on retention and was discontinued in 2011. There is a plan to restart it with a new focus in Fall 2012. Details on the EE10 plans are provided below.

	Issue: The four year retention rate for incoming Freshmen was below 50%.
Source: Analysis by the UG Committee and Dean’s Office. While this is not atypical of STEM majors, the EE faculty wants to improve the UCR EE statistic.
	More EE and CS courses have been introduced in the first two years. These includes EE20 (Linear Methods) and CS10-13-61 (C++ Programming Introductory CS for Engineers-Machine Organization) in the freshman year and EE1AB (Circuit Analysis), EE120AB (Logic Design and Embedded Systems) and EE116 (Electromagnetics) in the sophomore year. 


	This change begins in Fall 2012. Therefore, there has not been any data collected yet to make a judgment about the effect on retention. However, the measure has been uniformly liked by our BOA and faculty.  At its May 2012 meeting the BOA commended the EE faculty for their efforts to analyze and address the retention rates. It was also pointed out that the quality of the retained students should be measured.
The issue of Retention is discussed below in further detail.

	Issue: More exposure should be provided to energy related courses.
Source: Faculty and BOA discussions.
	Two courses in the area of power systems, namely EE123 (Power Electronics) and EE153 (Electric Drives) were introduced (Faculty Meeting Minutes 10-29-1010). Both the courses were approved at the campus level during 10/11.
	EE123 is scheduled to be offered in 12/13. A new faculty (Hamed Mohseian-Rad) has been hired in this area.

	Issue: The fact that students did not take BCOE courses early enough at UCR is considered to affect students’ ties to BCOE and their understanding of the importance of math and science prerequisites to BCOE courses.
Source: Informal discussions with faculty, students, BOA. 
	The sequence of courses that is recommended to students was modified to enable earlier incorporation of BCOE courses
. (Faculty Meeting Minutes 11-14-2011)
	The recommended course sequence was distributed in 12/13.  There is no data yet available to analyze the effects.

	Issue: Students need better and earlier training in linear algebra, matrix methods for EE, and Matlab.
Source: Various forms of feedback: students, faculty, UCR Committee on Educational Policy,  course evaluations, assessment data (explained in Section 3) and the BOA
	A new course, EE20, was introduced to cover linear algebra and matrix analysis and strengthen Matlab programming training. The following is the catalog description of EE20. (Faculty Meeting Minutes 11-14-2011)
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; matrix computations; and linear programming for system analysis and design.
	This course has been offered for two years. Many students in the upper division courses have not yet taken it. For example, in EE114 (Probability, Random Variables and Processes), less than one third of the class has taken this course. Therefore, it is still too early to judge the student performance. However, the change has received enthusiastic support from the faculty and BOA.

	Issue: Students need repeated and sustained training in linear algebra, matrix methods for EE, and Matlab.
Source: Various forms of feedback: students, faculty, UCR Committee on Educational Policy, course evaluations, assessment data, and the BOA
	Given the existence of EE 20 in the freshmen year, the presentation of EE1A and 1B are being revised to fully incorporate linear algebra and matrix analysis methods.  
	This change will start in Fall 2012.

	Issue: Lack of synchronization between lecture and lab topics.
Source: Informal student feedback, course evaluations, assessment data, and the UCR CEP review.
	The Chair reminded the faculty that although the TA’s may run the lab sessions, it is the faculty’s responsibility:

i)
to ensure lab manuals are updated and current. Lab manuals are now stored in the ABET folder in their editable (non-pdf) format to facilitate their maintenance, even following instructor changes.

ii) 
to visit occasionally  to observe lab sessions and ensure a high quality lab experience.

iii) 
to synchronize labs to lecture to the extent possible. 
iv) 
to inform students of importance of completing prelab work before the lab.

(Faculty Meeting Minutes 5-1-2009)
	When this issue is noted in course evaluations, it will be addressed by the Chair with the relevant faculty. 

	Issues: Students complete Senior Design Project (EE175AB) close to the final week before graduation and are short of time need to write final report. In the previous two-quarter EE175AB structure in the Winter and Spring quarters, 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. 
Source: Assessment data, Informal discussion between students and faculty.

	The Senior Design Project course has been changed 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.
(Faculty Meeting Minutes 11-14-2011)
	This change has just been approved by the Faculty and BCOE Executive Committee. It has the support of the BOA. It will be implemented from the 12/13 academic year. In the new three quarter structure, students are still required to complete the project in two quarters; at the end of the second quarter they make the final presentation and demo of the design. They complete and submit a draft final report in the third quarter. The instructor will review and mark up the final report with comments. The students address the instructor feedback on the draft report and submit a revised report. In this format, 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. This completes the feedback loop.

	Issue: Desire to better cover the course objectives of EE175A/B.
Source: Informal discussion between faculty, assessment data.

	The instructors have further updated the lectures and final report requirements. Highlights of the updates are that we introduced:

· A lecture on Systems Engineering (based on NASA material) to introduce the concepts and practice of systems engineering 

· A lecture on data analysis techniques

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

· A career center counselor is invited to lecture on resume writing and job search

· A short essay has been added 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, a 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.
· More detailed instructions are given in the final report template on realistic constraints and industry standards to guide the students in their design considerations.
	These changes are introduced this year and there is no data available yet.

	Issue: Desire to improve students’ technical writing skills
Source: Discussions by faculty in EE and other BCOE departments, assessment by associate dean and student affairs office, discussions with students, assessment data
	ENGR 180W was introduced in 2010 to satisfy improved writing and communication skills. ENGL 1C was dropped from the requirements.
	Samples of students work in ENGR 180W, annotated by the student outcomes, are examined by the EE ABET chair, and the performance is discussed at faculty meetings. This course was designed to have  a heavy loading on outcomes f, g, h, i and j, and its introduction does coincide (with an appropriate time lag) with improvements in these SOs as measured in EE 175 (although it is difficult to establish causality)


4.3.1 EE10

The revised EE010 course has a variety of programmatic objectives: start the faculty-student interaction right from the beginning, introducing students to the EE profession and the UCR EE program, and advising on how to succeed at UCR. An underlying objective is to provide the engineering application background and help students understand why the mathematical and scientific topics that they will be learning in their freshman and sophomore years will be important to their upper division courses and to their career in the future, so that hopefully, they will be motivated to work hard in the math and basic science courses to be better prepared for success in the EE program. One means to achieve this objective will be to invite recent alumni, within 5 years of graduation, to give guest lectures within the class. The main topic of their presentation will be how they are using the skills acquired from the EE program in their jobs, through examples of their recent projects. We will also request that they discuss which mathematical and scientific principles they found most useful in their projects and careers. Faculty at the lecture will help the students and alumni to map these principles back to specific courses within the EE curriculum.  The faculty organizing the course will try to select alumni to do this well.  

4.3.2 Retention

To improve retention rates, the Electrical Engineering program has made the following changes. New first year courses have been introduced (EE 10 and 20) and appropriate BCOE courses have been moved to the first two years. These include CS10-13-61 (C++ Programming-Introductory CS for Engineers-Machine Organization) in the freshman year and EE1AB (Circuit Analysis), EE120AB (Logic Design and Embedded Systems) and EE116 (Electromagnetics) in the sophomore year. 

EE10 was offered in Fall 2009 and Fall 2010. That instantiation of EE 10 was created with the sole purpose of increasing the retention rate of our incoming freshmen since the retention rate was often (and still is) below 50%. The objectives were to introduce the EE profession and to create some feeling of “belonging” in the freshman year, since previously, EE majors did not take any EE courses until late in their sophomore year. The goal was to give the freshmen an overview of EE without increasing their workload. However, there was no immediate impact on overall retention statistics and was discontinued in Fall 2011. The plan is to restart the course in Fall 2012 with the new course structure described in Section 4.3.1. 

4.4 Additional Information

Course folders providing details on the ABET process will be made available electronically at the time of the review. This can also be made available to the reviewer electronically. The reviewer should contact the people listed on the first page to get the login information. Faculty meeting minutes are included in Appendix E.
CRITERION 5.  CURRICULUM  
5.1 Curriculum over the Past Two Years

Table 5-1 on the following page describes the courses that have been offered over the past two years. Figure 5-1 (a-b) is a facsimile of the recommended course of study leading to the bachelor’s degree in electrical engineering. The recommended course of study is updated annually and is available through the student affairs office and on the web: Course of Study.
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Figure 5-1(a). The recommended course plan for a bachelor’s degree in electrical engineering.
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Figure 5-1(b). The list of technical electives based on each specialization.

Table 5-1. Curriculum, F2010-S2012.

	ELECTRICAL ENGINEERING COURSES
	Indicate Whether Course is Required, Elective or a Selected Elective (R, E, SE)
	Subject Area (Credit History)
	Last Two Terms the Course was Offered:
	Maximum Course Enrollment for Last Two Terms Course was Offered:

	Department and Course Number
	Title
	
	Math & Basic Sciences
	Engineering Topics (if contains signif. Design)
	General Education
	Other
	
	

	FALL QUARTER, YEAR 1
	
	
	
	
	
	
	
	

	ENGL 001A
	Beginning Composition
	R
	
	
	4
	
	S2012, W2012
	272, 918

	MATH009A
	First-Year Calculus
	R
	4
	
	
	
	S2012, W2012
	110, 276

	EE 10
	Intro to EE
	
	
	2
	
	
	
	

	Breadth __________
	
	R
	
	
	4
	
	
	

	WINTER QUARTER, YEAR 1
	
	
	
	
	
	
	
	

	CS 010
	C++ Programming
	R
	4
	
	
	
	S2012, W2012
	210, 239

	ENGL 001B
	Intermediate Composition
	R
	
	
	4
	
	S2012, W2012
	1205, 1715

	MATH 009B
	First-Year Calculus
	R
	4
	
	
	
	S2012, W2012
	567, 847

	PHYS 040A
	General Physics 
	R
	4
	
	
	
	W2012, F2011
	354, 283

	SPRING QUARTER, YEAR 1
	
	
	
	
	
	
	
	

	CS 013
	Introduction to CS for Engineers
	R
	4
	
	
	
	S2012, S2011
	67, 50

	EE 020
	Linear Methods for Engineering Analysis
	R
	4
	
	
	
	S2012, S2011
	90, 83

	MATH 009C
	First-Year Calculus
	R
	4
	
	
	
	S2012, W2012
	417, 407

	PHYS 040B
	General Physics 
	R
	5
	
	
	
	S2012, W2012
	281, 261

	FALL QUARTER, YEAR 2
	
	
	
	
	
	
	
	

	CS 061
	Machine Organization & Assembly Language Programming
	R
	
	4(X)
	
	
	S2012, W2012
	90, 88

	EE 001A & EE 01LA
	Engineering Circuit Analysis I and Lab
	R
	
	4
	
	
	S2012, F2011
	230, 175

	MATH 046
	Differential Equations
	R
	4
	
	
	
	S2012, W2012
	278, 273

	PHYS 040C
	General Physics 
	R
	5
	
	
	
	S2012, F2011
	285, 289


	WINTER QUARTER, YEAR 2
	
	
	
	
	
	
	
	

	EE 001B
	Engineering Circuit Analysis II and Lab
	R
	
	4
	
	
	W2012, F2011
	87, 27

	EE/CS 120A
	Logic Design
	R
	
	5(X)
	
	
	W2012, F2011
	60, 60

	MATH 010A
	Multivariable Calculus
	R
	4
	
	
	
	S2012, W2012
	277, 331

	Breadth __________
	
	R
	
	
	4
	
	
	

	SPRING QUARTER, YEAR 2
	
	
	
	
	
	
	
	

	CS/EE 120B
	Embedded Systems
	R
	
	5(X)
	
	
	S2012, W2012
	58, 67

	MATH 010B
	Multivariable Calculus
	R
	4
	
	
	
	S2012, W2012
	225, 195

	Breadth __________
	
	R
	
	
	4
	
	
	

	FALL QUARTER, YEAR 3
	
	
	
	
	
	
	
	

	CHEM 001A/LA  
	General Chemistry 
	R
	5
	
	
	
	W2012, F2011
	539, 1140

	EE 100A
	Electronic Circuits
	R
	
	4(X)
	
	
	W2012, F2011
	32, 47

	EE 110A
	Signals and Systems
	R
	
	4
	
	
	W2012, F2011
	34, 52

	ENGR 180W
	Technical Communications
	R
	
	4
	
	
	S2012, F2011
	72, 48

	WINTER QUARTER, YEAR 3
	
	
	
	
	
	
	
	

	EE 100B
	Electronic Circuits
	R
	
	4(X)
	
	
	S2012, W2012
	20, 46

	EE 105
	Modeling and Simulation of Dynamic Systems 
	R
	
	4
	
	
	W2012, W2011
	58, 41

	EE 110B
	Signals and Systems
	R
	
	4
	
	
	S2012, W2012
	37, 46

	Breadth __________
	Biological Sciences
	R
	5
	
	
	
	
	

	SPRING QUARTER, YEAR 3
	
	
	
	
	
	
	
	

	EE 114
	Probability, Random Variables & Processes
	R
	
	4
	
	
	S2012, S2011
	40, 45

	EE 116
	Engineering Electromagnetics
	R
	
	4
	
	
	S2012, S2011
	56, 25

	EE 132
	Automatic Control 
	R
	
	4(X)
	
	
	S2012, S2011
	42, 41

	Breadth __________
	
	R
	
	
	4
	
	
	

	FALL QUARTR, YEAR 4
	
	
	
	
	
	
	
	

	EE 115
	Introduction to Communication Systems 
	R
	
	4
	
	
	F2011, F2010
	38, 32

	EE 141
	Digital Signal Processing 
	R
	
	4(X)
	
	
	F2011, F2010
	40, 34

	Technical Elective**
	
	R
	
	4(X)
	
	
	
	

	Technical Elective**
	
	R
	
	4(X)
	
	
	
	

	WINTER QUARTER, YEAR 4
	
	
	
	
	
	
	
	

	EE 175A
	Senior Design Project 
	R
	
	4(X)
	
	
	W2012, W2011
	44, 27

	Technical Elective**
	
	R
	
	4(X)
	
	
	
	

	Technical Elective**
	
	R
	
	4(X)
	
	
	
	

	Breadth __________
	
	R
	
	
	4
	
	
	

	SPRING QUARTER, YEAR 4
	
	
	
	
	
	
	
	

	EE 175B
	Senior Design Project 
	R
	
	4(X)
	
	
	S2012, S2011
	43, 27

	Technical Elective**
	
	R
	
	4(X)
	
	
	
	

	Breadth __________
	
	R
	
	
	4
	
	
	

	
	
	
	
	
	
	
	
	

	TECHNICAL ELECTIVES AND FOCUS AREAS
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	INTELLIGENT SYSTEMS (IS)
	
	
	
	
	
	
	
	

	EE 128
	Data Acquisition, Instrum., & Process Control 
	SE
	
	
	
	
	F2011, F2010
	28, 29

	EE 146
	Computer Vision 
	SE
	
	
	
	
	W2012, W2010
	34, 20

	EE 140
	Computer Visualization 
	SE
	
	
	
	
	F2009, S2007
	19, 3

	EE 144
	Introduction to Robotics 
	SE
	
	
	
	
	S2012, S2011
	18, 22

	EE 152
	Image Processing 
	SE
	
	
	
	
	W2009, W2008
	18, 34

	CS 122A
	Intermediate Embedded & Real-Time Systems 
	SE
	
	
	
	
	F2011, F2010
	30, 44

	CS 130
	Computer Graphics 
	SE
	
	
	
	
	S2012, W2011
	32, 30

	
	
	
	
	
	
	
	
	

	NANOTECHNOLOGY, ADVANCED MATERIALS, and DEVICES (NMDC)
	
	
	
	
	
	

	EE 133
	Solid-State Electronics 
	SE
	
	
	
	
	F2011, F2010
	23, 26

	EE 117
	Electromagnetics II
	SE
	
	
	
	
	W2010, W2009
	8, 9

	EE 134
	Digital Integrated Circuit Layout and Design 
	SE
	
	
	
	
	W2012, W2011
	10, 5

	EE 135
	Analog integrated Circuit Layout and Design 
	SE
	
	
	
	
	S2012, S2011
	11, 6

	EE 136
	Semiconductor Device Processing 
	SE
	
	
	
	
	S2012, S2011
	10, 7

	EE 137
	Intro to Semiconductor Optoelectronic Devices
	SE
	
	
	
	
	W2012, W2011
	13, 12

	EE 138
	Electronic Properties of Materials
	SE
	
	
	
	
	F2011, F2010
	28, 14

	EE 139
	Magnetic Materials
	SE
	
	
	
	
	W2012, W2011
	36, 29

	EE 160
	Fiber Optic Communication Systems
	SE
	
	
	
	
	F2010, F2009
	5, 4

	
	
	
	
	
	
	
	
	

	COMMUNICATIONS, SIGNAL PROCESSING, and NETWORKING (CSP)
	
	
	
	
	
	

	EE 150
	Digital Communication 
	SE
	
	
	
	
	W2012, W2011
	18, 14

	EE 117
	Electromagnetics II
	SE
	
	
	
	
	W2010, W2009
	8, 9

	EE 128
	Data Acquisition, Instrum., & Process Control 
	SE
	
	
	
	
	F2011, F2010
	28, 29

	EE 152
	Image Processing 
	SE
	
	
	
	
	W2009, W2008
	18, 34

	EE 160
	Fiber Optic Communication Systems
	SE
	
	
	
	
	F2010, F2009
	5, 4

	CS 122A
	Intermediate Embedded & Real-Time Systems 
	SE
	
	
	
	
	F2011, F2010
	30, 44

	CS 161
	Design and Architecture of Computer Systems
	SE
	
	
	
	
	S2012, F2011
	37, 29

	
	
	
	
	
	
	
	
	

	CONTROL and ROBOTICS
	
	
	
	
	
	
	
	

	EE 151
	Introduction to Digital Control 
	SE
	
	
	
	
	S2012, S2011
	22, 13

	EE 128
	Data Acquisition, Instrum., & Process Control 
	SE
	
	
	
	
	F2011, F2010
	28, 29

	EE 144
	Introduction to Robotics 
	SE
	
	
	
	
	S2012, S2011
	18, 22

	EE 146
	Computer Vision 
	SE
	
	
	
	
	W2012, W2010
	34, 20

	EE 152
	Image Processing 
	SE
	
	
	
	
	W2009, W2008
	18, 34

	CS 122A
	Intermediate Embedded & Real-Time Systems 
	SE
	
	
	
	
	F2011, F2010
	30, 44

	
	
	
	
	
	
	
	
	

	VLSI DESIGN and SYSTEMS (VLSI)
	
	
	
	
	
	
	

	EE 134
	Digital Integrated Circuit Layout and Design 
	SE
	
	
	
	
	W2012, W2011
	10, 5

	EE 128
	Data Acquisition, Instrum., & Process Control 
	SE
	
	
	
	
	F2011, F2010
	28, 29

	EE 133
	Solid-State Electronics 
	SE
	
	
	
	
	F2011, F2010
	23, 26

	EE 135
	Analog integrated Circuit Layout and Design 
	SE
	
	
	
	
	S2012, S2011
	11, 6

	EE 136
	Semiconductor Device Processing 
	SE
	
	
	
	
	S2012, S2011
	10, 7

	CS 161
	Design and Architecture of Computer Systems
	SE
	
	
	
	
	S2012, F2011
	37, 29

	CS 168
	Introduction to VLSI Design
	SE
	
	
	
	
	W2004, W2003
	6, 19

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	TOTALS-ABET BASIC-LEVEL REQUIREMENTS
	 
	 
	 
	 
	 
	 

	OVERALL CREDIT HOURS FOR COMPLETION OF THE PROGRAM
	188
	60
	96
	32
	 
	 
	 

	PERCENT OF TOTAL
	
	
	32%
	51%
	17%
	
	 
	 

	Total must satisfy either credit hours or percentage
	Minimum Quarter Credit Hours
	47 hours
	70.5 hours
	 
	 
	 
	 

	
	Minimum Percentage
	25%
	37.50%
	 
	 
	 
	 


5.2 Alignment with the Program Educational Objectives

The PEOs state our three main objectives: 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 ensure that our graduates have all the required skills to meet these objectives. 
· Table 3-1 shows how the Student Outcomes align with the PEOs.

· Table 4-1 shows how the EE courses align with the Student Outcomes.

· Table 5-1 shows the EE courses offerings, which are designed to ensure that students can get the EE courses in the order necessary to satisfy the suggested course sequence, along with some degree of flexibility. As is evident from Table 5-1 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. These courses include and build on the basic science and math courses, the core EE courses, computer programming expertise, technical electives covering all the areas of the department, and a comprehensive senior design project. 
· Students are also required to take technical communication and writing courses (Engl 1A, Engl 1B, and ENGR 180W) 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. 
· The UCR General Education requirements provide a general and non-technical educational perspective as necessary to understand and contribute to societal well-being. 
5.3 Prerequisite Structure

Table 4-1 in Criterion 4 provides an overview of how our curriculum attains all the student outcomes. The program design ensures 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. 
Table 5-2 illustrates the prerequisite structure of the required courses for electrical engineering.  The prerequisites ensure that students enrolling in each course have the knowledge expected to ensure their success in that course. This combined with the specified course sequence and the information in Table 4.1 ensures the attainment of the Student Outcomes by all students. 
Table 5-2. Prerequisite Chart

	 
	 
	CHEM 1HA
	CS 010
	CS 012
	CS 013
	CS 061
	CS 100
	CS 120A/EE 120A
	CS 120B/EE120B
	CS 141
	CS 161L
	MATH 005
	MATH 008A
	MATH 008B
	MATH 009A
	MATH 009B
	MATH 009C
	MATH 09HA
	MATH 09HB
	MATH 09HC
	MATH 010A
	MATH 113
	MATH 046
	ME 103
	PHYS 040A
	PHYS 040B
	PHYS 040C
	EE 001A
	EE 001B
	EE 100A
	EE 100B
	EE 105
	EE 110A
	EE 110B
	EE 114
	EE 115
	EE 116
	ENGR 118
	EE 132
	EE 133
	EE 134
	EE 141
	EE 175A
	ENGR 180W
	ENGL 001B

	Math and Science 74 Units
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	Core Courses  62 Units
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	Elective Courses 20 Units
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5.4 Hours and Depth of Study

The graduation requirements have been provided in Criterion 1. They include 59 units of Breadth Requirements, 60 Units of Basic Math and Science, 76 Units of Core courses, and 20 units of electives. The graduation requirements call for 74 lower division and 82 upper division units. These correspond to 60 math and basic sciences units and 96 engineering units. The courses that make up each of these categories are shown in Table 5-3.

Table 5-3. Courses for Graduation Requirement. (a) Breadth and math/science requirements. (b) Core and elective 
Electrical Engineering courses.
	BREADTH REQUIREMENTS

	UNITS


	ENGL 001A

	4


		
	ENGL 001B

	4


		
	ENGR180W (ENGL001C Alternate)

	4


		
	HUMANITIES 1: One course in World History

	4


		
	HUMANITIES 2: One course in the area of Fine Arts or Literature or Philosophy or Religious Studies

	4


		
	HUMANITIES 3: One additional course chosen from History, Fine Arts, Literature, Philosophy, Religious Studies; a foreign language at level 3 or above; Humanities courses offered by Ethnic Studies, Creative Writing, Humanities and Social Sciences, Latin American Studies, Linguistics, or Women's Studies

	4


		
	SOCIAL SCIENCE 1: One course in Economics or Political Science

	4


	 

	 


	SOCIAL SCIENCE 2: One course in Anthropology, Psychology, or Sociology 

	4


	 

	 


	SOCIAL SCIENCE 3: One additional social science course in Ethnic Studies, Geography, Human Development, or Women's Studies, or one of the disciplines in SS1 or SS2.

	4


	 

	 


	*BIOLOGICAL SCIENCES

	4


	 

	 


	*General Chemistry

	4


	(CHEM 001A)

	 


	*General Chemistry Laboratory

	1


	(CHEM 01LA)

	 


	*First Year Calculus

	4


	MATH 009A

	
	*General Physics

	5


	(PHYS 040A)

	
	*General Physics

	5


	(PHYS 040B)

	
	BREADTH REQUIREMENTS TOTAL UNITS

	59


	(Includes English Composition)

	 



	
	MATH/SCIENCES

UNITS

BIOLOGICAL SCIENCES

5

General Chemistry

4

(CHEM 001A)

General Chemistry Laboratory

1

(CHEM 01LA)

Intro to Computer Science for Science, Mathematics, and Engineering 
4

(CS 010)

Intro to Computer Science for Engineering Majors 

4

(CS 013)

 

Linear Methods for Engineering Analysis

4

(EE 020)

 

First Year Calculus

4

(MATH 009A)

 

First Year Calculus

4

MATH 009B

 

First Year Calculus

4

MATH 009C

 

Calculus of Several Variables

4

(MATH 010A)

 

Calculus of Several Variables

4

MATH 010B

 

Intro to Ordinary Differential Equations

4

(MATH 046)

General Physics

4

(PHYS 040A)

General Physics

5

PHYS 040B

General Physics

5

PHYS 040C

BASIC MATH/SCIENCE TOTAL UNITS

60




	CORE

	UNITS


	Intro to Electrical Engineering

	2


	(EE 010)

	
	Engineering Circuit Analysis I

	3


	(EE 001A)

	
	Engineering Circuit Analysis I Lab

	1


	(EE 01LA)

	
	Engineering Circuit Analysis II

	4


	(EE 001B)

	
	Machine Organization and Assembly Language Programming

	4


	(CS 061)

	 


	Electronic Circuits

	4


	(EE 100A)

	 


	Electronic Circuits

	4


	(EE 100B)

	 


	Modeling and Simulation of Dynamic Systems

	4


	(EE 105)

	 


	Signal and Systems

	4


	(EE 110A)

	 


	Signal and Systems

	4


	(EE 110B)

	 


	Probability, Random Variables, and Random Processes in Electrical Engineering

	4


	(EE 114)

	 


	Intro to Communication Systems

	4


	(EE 115)

	 


	Engineering Electromagnetics

	4


	(EE 116)

	 


	Logic Design

	5


	(EE 120A/CS 120A)

	 


	Intro to Embedded Systems

	5


	(EE 120B/CS 120B)

	 


	Automatic Control

	4


	(EE 132)

	 


	Digital Signal Processing

	4


	(EE 141)

	 


	Senior Design Project

	4


	(EE 175A)

	 


	Senior Design Project

	4


	(EE 175B)

	 


	Technical Communications

	4


	(ENGR180W)

	 


	CORE COURSES TOTAL UNITS

	76


		
	 

	 



	
	ELECTIVES

UNITS

Intermediate Embedded and Real-Time

5

(CS 122A)

Computer Graphics

4

(CS 130)

Design and Architecture of Computer Systems

4

(CS 161)

 

Intro to Very Large Scale Integration Design

5

(EE/CS 168)

 

Electromagnetics II

4

(EE 117)

 

Power Electronics

4

(EE 123)

 

Data Acquisition, instrumentation, and Process

4

(EE 128)

 

Solid-State Electronics

4

(EE 133)

 

Digital Integrated Circuit Layout and Design

4

(EE 134)

 

Analog Integrated Circuit Layout and Design

4

(EE 135)

 

Semiconductor Device Processing

4

(EE 136)

 

Intro to Semiconductor Optoelectronic

4

Devices

 

(EE 137)

 

Electrical Properties of Materials

4

(EE 138)

 

Magnetic Materials

4

(EE 139)

 

Computer Visualization

4

(EE 140)

 

Intro to Robotics

4

(EE 144)

 

Computer Vision

4

(EE 146)

 

Digital Communications

4

(EE 150)

 

Intro to Digital Control

4

(EE 151)

 

Image Processing

4

(EE 152)

 

Fiber-Optic Communication Systems

4

EE 160

 

Design for Reliability of Integrated Circuits and Systems

4

(EE 165)

ELECTIVE COURSES UNITS (5 from above)

20




NOTE: The following courses were listed under multiple areas since they satisfy more than one requirement: Biological Sciences, CHEM001A, CHEM01LA, MATH009A, PHYS04A, PHYS040B, ENGR180W.  The graduation unit requirement total is 188 (including the campus Ethnicity requirement) which accounts for only unique courses and unique units. There are a total of 27 units that overlap between breadth requirements, basic Math/Science, and Core requirements.
Based on the most recent catalog, EE students are required to take “One course in the biological sciences chosen from an approved list”. Courses that are approved include BIOL 005A/05LA, 003 and 002.  BIOL 005A/LA is 5 units the other courses are 4 units.
The courses are structured to meet the overall PEOs that we have established, allowing our students to be successful in graduate school and their professions. The elective courses are the most advanced topics and most closely related to what the students may be doing in the future. As shown in Figure 5-1(a), our electives range the entire breadth of areas that EE graduates can work/study in, ranging from the design of circuits and systems, to advanced materials to topics that are more closely allied to computer science. The core courses are structured so as to meet the requirements for understanding the electives. These include basic signals and systems, logic design, circuit analysis, signals and systems, controls, digital signal processing and random processes in electrical engineering. The basic math and science courses are structured so as to meet the prerequisites for the core courses.  Students get exposure to calculus, differential equations, linear algebra, complex variables, discrete math, programming and computer science. They also take a number of courses in physics and one course each in chemistry and biology. The general education is structured to provide students with a broad introduction to various fields of human knowledge. Table 5-4 below summarizes the major sub-divisions in the math, sciences and engineering courses as required under the EE Program Criteria. As shown in Table 4-2, we continuously monitor the progress of our students in meeting the requirements set in these courses and make changes as necessary.
Table 5-4: Math, science and engineering courses that meet the different 
requirements in the EE Program Criteria.
	Mathematics through differential and integral calculus
	MATH 9 A-B-C, MATH 10 A-B, MATH 46

	Differential Equations
	MATH 46, EE1A, EE1B, EE105, EE 132

	Linear algebra, complex variables, discrete math
	EE20, EE 1B, EE110AB, EE120AB

	Probability and statistics, including applications
	EE114

	sciences (biological, chemical, or physical science)
	PHYS 40 A-B-C, CHEM 1A, 4 units of BIO

	Computer Sciences
	CS 10-13-61, EE/CS 120A-B

	EE Core
	Table 5-3

	EE Electives
	Table 5-3 and Fig. 5-1 (b)


5.5 Design Experience

The Senior Design Project (EE175) is a rigorous two-quarter (recently modified to three quarters) course that provides students the experience of designing a real-life project. A group of instructors coordinate the course, give one-hour lectures each week, and meet weekly with student groups to advise the students on their design. 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. 
Below we provide specific details relevant to the 2011/2012 (and prior) offerings. The 2012/2013 offering will change to accommodate the three quarter sequence discussed under continuous improvements.

Prerequisites

Senior standing in Electrical Engineering, Engr 180W (Technical Communication).

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.
The following are the specific course objectives and their mapping to the Student Outcomes.
1. Ability to understand the engineering design process, working in teams.

2. Ability to formulate design specifications and evaluation criteria; determining methodologies and performing solution analyses.
3. Develop skills in project management including organization, teamwork, planning, scheduling, and budgeting.
4. Develop skills in library techniques such as literature and information searching.
5. Develop technical writing and oral communication skills through proposal and report writing, as well as mid-course and final presentations.
6. Ability to design and conduct experiments and analyze data.
7. Understanding of professional and ethical responsibility.
8. Obtain a general understanding of engineering economics, marketing, career strategies, and resume preparation.
9. Understand the impact of engineering solutions in a global and societal context.
10. Knowledge of contemporary engineering issues.
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Credits and Hours

Eight quarter units of engineering design credit are 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 EE175A and EE175B meets 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 are 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. Prior to 2010, there are one or two individual projects in some years. To ensure a student working on individual projects still gains an understanding of team work on projects, all students must participate in group project reviews weekly to discuss their project progress and issues with other students in the same section. Starting in 2010, to ensure every student gains team work experience, we no longer allow projects with a single student. However, in 2010 and 2011, there was one single-student project each year due to special circumstances (a student dropped out of a 2-member team so only one student was left on one project).
Project Elements

The senior design projects 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, 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 PowerPoint presentation of its 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 PowerPoint 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 needs 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 is 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 may be carried out in the four main electrical engineering focus areas 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 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 the specific technical strengths and general background in less than two pages. It is very important that the students make a case for themselves as to why they 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 them. Then they follow one of the following Steps 1A to 1C, depending on their situation. 

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

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

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

Step - 2:
Identify one or possibly two classmates who have similar interests, complementary skills, and want to work with the student on the same project and have gone through the same steps. 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 resume, 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 the second or third choices. Please note that every effort is made to match the student with his/her best choices, although in certain instances changes may be required. 

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. 
Course Organization
The following is a typical organization of the course (sample from 2011-12 academic year).

	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


Design Experience

The design experience follows the same process as practice in industry. Under the supervision of the instructor, students start with project definition and feasibility study, and go through one or more iterations of specification, design review, prototyping, testing and revision. Students are also responsible to project management including budgeting, researching and ordering parts, task definition, assignment and scheduling. The design process also requires them to consider applications, engineering and professional ethics and potential societal impact of their design projects if they were to be marketed as a product. This design process gives them a first understanding and experience of a design project and as a result it prepares them for engineering practice after they graduate.

1. From early on in the project students face the necessity to follow the fundamental design cycle phases:

· Exploration (study of possibilities and constraints);

· Redefinition (specification of design solutions)

· Management (time management, budget management, supply chain management);

· Prototyping (subsystem scenarios, interfacing, data communication protocols, etc.);

· Redesign (system changes due to efficiency or newly discovered constraints).

2. The complexity of project systems requires their subdivision into multiple subsystems grouped either by their function, e.g., signal conditioning, digital/analog control, power amplifiers, etc. or, by work separation among project team-members, e.g., a lead member in sensor interfacing, data communication and protocol development or, in electric drives and control, or in telemetry and sensor design, etc.

3. Assembly of project subsystems requires a preparation of test plans and test reports; requires conducting relevant data analysis and a development of subsystems’ specifications.

4. Final system testing, validation and verification, and final design report preparation are other strict project requirements.

Knowledge and Skills Acquired in Earlier Coursework

The course instructors ensure all projects contain sufficient technical complexities that require both knowledge and skills acquired in earlier coursework and new knowledge and skills the students must learn in the design process. This is best shown by examples of actual design projects. 

Multiple projects on wireless ECG and EEG Monitors that transmits ECG/EEG signal via Bluetooth to a smartphone or computer which records and plots the data in real time: These projects require knowledge and skills acquired in earlier coursework including circuits and electronics (EE1AB, EE100AB), logic circuits and microcontroller (EE120AB, EE128), sampling and signal processing, A/D conversion (EE110AB, EE141), programming and computer organization (CS10, CS13, CS61), technical writing (ENGR180), communications (EE115), and also requires students to learn about wireless personal area networking and the associated Bluetooth industry standard, electrodes and biomedical properties of ECG and EEG signals. In addition to the general design constraints listed in the next section, the specific constraints of these projects may include: processor speed, data rate, transmission range, memory size, parameters of available amplifiers and filters.

A wide range of projects on robotic vehicles (Sumo Robot, micromouse, cleaning robot, autonomous navigation robots): These projects require knowledge and skills acquired in earlier coursework including circuits and electronics (EE1AB, EE100AB), logic circuits and microcontroller (EE120AB, EE128), sampling and A/D conversion (EE110AB), control (EE105, EE132, EE151), robotics (EE144 which some students took, other students who did not will acquire the needed knowledge through the design project), programming and computer organization (CS10, CS13, CS61), technical writing (ENGR180), and also requires students to learn about motor control, various sensors (infrared, ultrasound, accelerometer, gyros), inertial based navigation and GPS (for projects that require it), wireless networking (Bluetooth, 802.11, for projects that require remote control and data transmission) and the associated multiple industry standards. In addition to the general design constraints listed in the next section, the specific constraints of these projects may include processor speed, sampling rate, data rate, traveling speed and/or time, transmission range, memory size, accuracies of the sensors, parameters of motors and drive circuits.

Below are additional example projects to illustrate the above.

	Project Title
	Subproject Activity
	Related EE Program Coursework

	

	EE175-12-11

Quad-Rotor Helicopter
	Sensors, Signal Conditioning and other Electric Circuits
	EE001A, EE100A, EE100B, EE116, EE128, EE136

	
	Signals and Systems, Data Analysis and Processing
	EE020, EE110A, EE110B, EE114, EE115

	
	Control Systems, Inertial Navigation Units and Analog/Digital Signal Processing
	EE105, EE132, EE141

	
	Embedded System Design
	EE120A, EE120B, EE128, CS61

	
	Networks and Data Communication
	EE115, EE150

	
	Software Development
	CS005, CS61, EE128, EE143

	
	System Design, Constraint Analysis, Industry Standards, Budgeting, Subsystem Test Plans, Technical Reporting, System Validation and Verification
	EE175A, EE175B (lectures)

	

	EE175-12-01 

Low-Power AC/DC Digital Wattmeter
	Signal Conditioning and other Electric Circuits
	EE001A, EE100A, EE100B, EE128

	
	Signals and Systems, Data Analysis and Processing
	EE020, EE110A, EE110B, EE114, EE115

	
	Digital Signal Processing and Control
	EE105, EE141

	
	Embedded System Design
	EE120A, EE120B, EE128, CS61

	
	Networks and Data Communication
	EE115, EE150

	
	Software Development
	CS005, CS61, EE128, EE143

	
	System Design, Constraint Analysis, Industry Standards, Budgeting, Subsystem Test Plans, Technical Reporting, System Validation and Verification
	EE175A, EE175B (lectures)

	
	Software Development
	CS005, CS061, EE128

	
	System Design, Constraint Analysis, Industry Standards, Budgeting, Subsystem Test Plans, Technical Reporting, System Validation and Verification
	EE175A, EE175B (lectures)

	

	Other projects include elements of
	Computer Vision and Image Processing
	EE146, EE152

	
	Robotics
	EE144

	
	Advanced Electromagnetics, and Magnetism and Magnetic Materials, and related Sensors
	EE117, EE138, EE139

	
	Optoelectronics and related Sensors
	EE136


Engineering Standards and Multiple Design Constraints

Every design project involves industry standards, some more and some less, depending on what is being designed. The most widely involved standards are interfacing standards, e.g., I2C, SPI, RS232/UART, USB, etc. 

All projects face constraints of time (only two quarters of time), skill (inexperienced, first design project ever), and budget. All projects also face the constraints of power consumption, weight, and size, to varying degrees. Other constraints are specific to each project. See the projects listed above for examples.

5.6 Cooperative Education

Not applicable. Our program does not allow cooperative education to satisfy curricular requirements.
5.7 Materials Available for Review during the Site Visit

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. All the documents will be available electronically. If the reviewer so desires, we can have all the material available remotely prior to the visit. Please email the contacts given on the first page of this document for the access information.
5.8 Course Syllabi

A syllabus for each course is provided in Appendix A.
CRITERION 6. FACULTY 

6.1 Faculty Qualifications

The Electrical Engineering faculty is a professionally active, diverse group whose activities and expertise are well-balanced across the four general instructional areas of the department: (1) nano materials, circuits and devices, (2) control and robotics, (3) intelligent systems, and (4) communications and signal processing. The current faculty size is 22 faculty members with 19.1
 FTE tenured/tenure-track professors. Ongoing searches for faculty are strategically conducted to identify and attract outstanding faculty with a strong foundation in the basic EE sciences and research interests confluent with the department’s strengths and towards emerging research in electrical engineering, including sustainable energy storage and distribution systems; communications, sensing, and imaging; computing circuits and systems; and electronic materials and devices.

The research activities of the Electrical Engineering fall within each of the four general instructional areas. Faculty involved in the research area of nano materials, circuits and devices focus on the theoretical, computational and experimental investigation of nanostructures and development of novel bio-, opto- and electronic materials, devices, and circuits, and MEMS. Professors Balandin, Haberer, Korotkov, Lake, Liu, Ozkan, Tan, and Wang are involved in research and instruction in this area. Prof. Tan also conducts research and teaching in VLSI design. In addition, Professor Wang is the Director of the Center for Ubiquitous Communication by Light (UC-Light), one of the Bourns College of Engineering’s four major research centers. Faculty involved in the research area of control and robotics investigate theories and methodologies of modeling, identification and design of control systems and cyber-physical systems, as well as the planning, analysis of motion, navigation, and control of autonomous vehicles and robotic systems. Professors Chen, Farrell, Hackwood, Mourikis, Qi, and Ren are involved in research and instruction to this end. Professor Hackwood is a Governor’s appointee as the Director of the California Council on Science and Technology. Professors Barth, Bhanu, Liang and Roy-Chowdhury conduct research and instruction in intelligent systems, developing theories and tools for computer visualization, graphics, machine learning, pattern recognition, intelligent transportation systems, and intelligent vehicle technology. In addition, Professor Barth is the Director of the Center for Environmental Research and Technology, and Professor Bhanu is the Director of the Center for Research of Intelligent Systems, two of the Bourns College of Engineering’s four major research centers. Finally, Professors Dumer, Hua, Tuncel, and Xu conduct research and instruction in the area of communication and signal processing, investigating and developing communication and signal processing theories, algorithms and systems for wireless and network communications, video and multimedia technologies. These four major research areas, coupled with the program in Computer Engineering, cover all major areas of electrical engineering; furthermore, collaborative interdisciplinary lecturers and workshops with other departments facilitate undergraduate exploration of engineering applications in other fields.

The EE faculty’s diversity of experience in both industry and academia expose students to a broad range of instructional and experimental approaches. The faculty analysis in Table 6-1 shows the broad educational backgrounds of the faculty and the high emphasis placed on service and active participation in professional societies; this can also be seen in greater detail in the curriculum vitae provided in Appendix B, which demonstrate the faculty’s extensive involvement on top editorial boards, international program committees, and their recognition by national and international awards. For example, the EE faculty has 7 IEEE Fellows, 7 AAAS Fellows, 6 NSF Career Awardees, 3 ARO or ONR Young Investigator Awardees, 2 SPIE Fellows, 1 OSA, 1 IAPR, 1 IOP, 1 IFAC, and 1 APS Fellow. These tables substantiate the capabilities of EE faculty to provide the highest quality instruction in all the general research areas, and also to guide student investigation of more specialized topics within these areas.

Overall, the department faculty comprises thirteen full professors, four associate professors, and three assistant professors; three faculty members are women.
6.2 Faculty Workload

The standard teaching load for ladder-rank faculty is four courses per three-quarter academic year, the load for Assistant Professors is three courses per year, and faculty performing significant university service
 also receive course relief with the Dean’s approval. All tenured and tenure-track faculty hold a Ph.D. in Electrical Engineering, and have degrees in fields as diverse as Physics, Mathematics, Computer Science, Materials Science, Metallurgical Engineering, Aerospace Engineering, Business Administration, and Electrical Engineering. In addition to the full-time faculty, highly qualified and motivated adjunct faculty from industry and lecturers participate in our undergraduate and graduate teaching enhance the curriculum with their unique backgrounds and experience.
Table 6-1. Faculty Workload Summary (2011-2012) 

	Faculty Member

(Name)
	FT or

PT
	Classes Taught (Course No. /Credit Hrs.)
	Total Activity Distribution
	 

Other service (if applicable)

 

	
	
	
	Teaching
	Research
	Other
	

	
	
	
	Term
	Year
	Term
	Year
	Term
	Year
	

	Balandin, Alexander
	FT
	EE 190 (11F),EE202 (12W), EE 216 (12S) 
	
	20%
	
	50%
	
	30%
	MSE Program Chair

	Barth, Matt
	FT
	EE 128 (11F), EE 197 (12W) 
	
	20%
	
	50%
	
	30%
	CE-CERT Director

	Bhanu, Bir
	FT
	EE 276 (11F), EE 275 (12W), EE 276 (12W), EE 224 (12S), EE 276) (12W)
	
	20%
	
	50%
	
	30%
	CRIS Director

	Dumer, Ilya
	FT
	EE 115 (11F), EE 150 (12W), EE 224 (12W), EE 225 (12S) 
	
	30%
	
	50%
	
	20%
	

	Farrell, Jay
	FT
	EE 105 (12W), EE 236 (12W), 
	
	30%
	
	50%
	
	20%
	

	Haberer, Elaine
	FT
	EE 138 (11F), EE 203 (12S)
	
	30%
	
	50%
	
	20%
	

	Hua, Yingbo
	FT
	EE 110A (11F), EE 210 (12W), EE 211 (12S), EE 226 (12S)
	
	30%
	
	50%
	
	20%
	

	Korotkov, Alexander
	FT
	EE 133 (11F), EE 201 (11F),
EE 100A (12W)
	
	40%
	
	40%
	
	20%
	

	Lake, Roger
	FT
	N/A
	
	0
	
	100
	
	0
	Sabbatical

	Liang, Ping
	FT
	EE 141 (11F), EE 175A (12W), EE 175B (12S)
	
	30%
	
	40%
	
	30%
	EE Undergraduate Advisor

	Liu, Jianlin
	FT
	EE 190 (12W), EE 136 (12S), EE 206 (12S)
	
	20%
	
	50%
	
	30%
	

	Mourikis, Anastasios
	FT
	EE 230 (11F), EE 146 (12W), EE 144 (12S) 
	
	40%
	
	40%
	
	20%
	

	Ozkan, Mihri
	FT
	EE 137 (12W)
	
	20%
	
	60%
	
	20%
	

	Ren, Wei
	FT
	EE 235 (11F), EE 237 (12W), EE 151 (12S)
	
	40%
	
	40%
	
	20%
	

	Roy Chowdhury, Amit
	FT
	EE 247 (12W), EE 114 (12S)
	
	20%
	
	50%
	
	30%
	ABET Coordinator

	Tan, Sheldon
	FT
	EE 120A (12W)
	
	20%
	
	50%
	
	30%
	CmpE Undergraduate Co-advisor

	Tuncel, Ertem
	FT
	EE 215 (11F), EE 110B (12W),
EE 259 (11F, 12W, 12S)
	
	20%
	
	50%
	
	30%
	Graduate Advisor

	Wang, Albert
	FT
	EE 135 (12S), EE 221 (12S), 
	
	20%
	
	50%
	
	30%
	UC Light Director

	Zhu, Qi
	FT
	EE 120A (11F), EE 134(12W)
	
	30%
	
	50%
	
	20%
	

	

	Abou-Galala, Feras
	PT
	EE 001A (11F), EE 001B (11F), EE 110A (12W), EE 020 (12S), EE 110B (12S), EE 132 (12S)
	
	100%
	
	
	
	
	

	Amos, Nissim
	PT
	EE 100B (12S)
	
	100%
	
	
	
	
	

	Chen, Gang
	PT
	N/A
	
	
	
	100%
	
	
	

	Chomko, Roman
	PT
	EE 100A (11F), EE 100B (12W), EE 139 (12W), EE 175A (12W), EE 001A (12S), EE 116 (12S), EE 175B (12S)
	
	100%
	
	
	
	
	

	El-Sherief, Hossny

	PT
	EE 001B (12W)
	
	100%
	
	
	
	
	

	Khitun, Alexander
	PT
	N/A
	
	
	
	
	
	100%
	

	Khizroev, Sakhrat
	PT
	N/A
	
	20%
	
	60%
	
	20%
	


TABLE 6-2 (a). FACULTY ANALYSIS - TENURED

	Name
	Rank
	FT or PT
	Highest Degree
	Institution from which Highest Degree Earned & Year
	Years of Experience
	State in which registered
	Level of Activity (high, med, low, none) in:

	
	
	
	
	
	Gov’t./Industry Practice
	Total Faculty
	This Institution
	
	Professional Society

(Indicate Society)
	Research
	Consult/ Smr.

Work in Industry

	Balandin, Alexander
	P (T)
	FT
	Ph.D.
	University of Notre Dame, 1997
	0
	13
	13
	
	High (IEEE, APS, OSA, SPIE, IOP, MRS, ECS)
	High
	High

	Barth, Matthew
	P (T)
	FT
	Ph.D.
	UC Santa Barbara, 1990
	1
	17
	17
	
	IEEE: High

Trans. Rsch. Board: High

ITS America: Med.
	High
	Low

	Bhanu, Bir
	P (T)
	FT
	Ph.D.
	University of Southern

California, 1981
	9
	25
	22
	
	IEEE: High
	High
	High

	Dumer, Ilya
	P (T)
	FT
	Ph.D.
	Institute for Problems of Information

Transmission Russian

Academy, 1981
	0
	17
	17
	
	High (IEEE)
	High
	Low

	Farrell, Jay
	P (T)
	FT
	Ph.D.
	University of Notre

Dame

1989
	4.5
	18.5
	18.5
	
	High (IEEE)
	High
	Medium

	Hua, Yingbo
	P (T)
	FT
	Ph.D.
	Syracuse Univ., 1988
	2
	21
	11
	
	High (IEEE)
	High
	Medium

	Korotkov, Alexander
	P (T)
	FT
	Ph.D.
	Moscow State Univ., 1991
	0
	13
	12
	
	Medium 
	High
	None

	Lake, Roger
	P (T)
	FT
	Ph.D.
	Purdue University

1992
	7
	12
	12
	
	IEEE(High), APS(Low), MRS(Low), AAAS(Low)
	High
	Low

	Liang, Ping
	ASC (T)
	FT
	Ph.D.
	University of Pittsburgh, 1987
	5
	20
	20
	
	IEEE: Med
	Med
	Med

	Liu, Jianlin
	P (T)
	FT
	Ph.D.
	UC Los Angeles, 2003
	0
	9
	9
	
	High (IEEE, MRS)
	High
	None

	Ozkan, Mihrimah
	P (T)
	FT
	Ph.D.
	UC San Diego, 2001
	0
	11
	11
	
	High 
	High
	None

	Ren, Wei
	ASC (T)
	FT
	Ph.D.
	Brigham Young

University

2004
	0
	8
	1
	
	High (IEEE)
	High
	None

	Roy-Chowdhury, Amit
	ASC (T)
	FT
	Ph.D.
	University of

Maryland,

College Park

2002
	?
	8
	8
	
	High (IEEE, ACM)
	High
	Medium

	Tan, Sheldon
	P (T)
	FT
	Ph.D.
	Univ. of Iowa, 1999
	3
	10
	10
	
	Medium
	High
	Medium

	Tuncel, Ertem
	ASC (T)
	FT
	Ph.D.
	UC Santa Barbara, 2002
	0
	9
	9
	
	High (IEEE)
	High
	None

	Wang, Albert
	P (T)
	FT
	Ph.D.
	State University of New York, Buffalo, 1996
	5
	14
	5
	
	IEEE: High
	High
	Low


FACULTY ANALYSIS - UNTENURED

	Name
	Rank
	FT or PT
	Highest Degree
	Institution from which Highest Degree Earned & Year
	Years of Experience
	State in which registered
	Level of Activity (high, med, low, none) in:

	
	
	
	
	
	Gov’t./Industry Practice
	Total Faculty
	This Institution
	
	Professional Society

(Indicate Society)
	Research
	Consult/ Smr.

Work in Industry

	Haberer, Elaine
	AST (TT)
	FT
	Ph.D. 
	UC Santa Barbara

2005
	0
	4
	4
	
	MRS: Low
	High
	None

	Mourikis, Anastasios
	AST (TT)
	FT
	Ph.D.
	University of

Minnesota

2008
	0
	4
	4
	
	IEEE Robotics Society: Low
	High
	None

	Zhu, Qi 
	AST (TT)
	FT
	Ph.D.
	UC Berkeley, 2008
	3
	1
	1
	
	IEEE, ACM: Low
	High
	Low


TABLE 6-2 (b). ADJUNCT FACULTY & LECTURER ANALYSIS

	Name
	Rank
	FT or PT
	Highest Degree
	Institution from which Highest Degree Earned & Year
	Years of Experience
	State in which registered
	Level of Activity (high, med, low, none) in:

	
	
	
	
	
	Gov’t./Industry Practice
	Total Instructional
	This Institution
	
	Professional Society

(Indicate Society)
	Research
	Consult/ Smr.

Work in Industry

	Abou-Galala, Feras
	I (NTT)
	PT
	Ph.D.
	Ohio State University, 2007
	0
	4.5
	4.5
	
	IEEE: Low
	None
	None

	Amos, Nissim
	I (NTT)
	PT
	Ph.D.
	University of California, Riverside 2008
	3
	2
	3
	CA
	IEEE – Med
	High
	High

	Chen, Gang
	A (NTT)
	PT
	Ph.D.
	Shanghai Institute of Optics and Fine Mechanics (SIOM), Chinese Academy of Sciences (CAS), China, 2004
	0
	15
	6
	
	SPIE and IEEE: High
	High
	Low

	Chomko, Roman
	I (NTT)
	PT
	Ph.D.
	University of Miami, 1999
	0
	6
	4
	
	None
	Medium
	Medium

	El-Sherief, Hossny
	A (NTT)
	PT


	Ph.D.
	McMaster University,

Canada

1979
	31
	11
	14
	
	None
	Low
	High

	Khizroev, Sakhrat
	A (NTT)
	PT
	Ph.D.
	Carnegie Mellon

University

1991
	5
	8
	6
	
	N/A
	High
	High

	Khitun, Alexander
	A(NTT)
	PT
	Ph.D.
	Applied Physics and Mathematics, Moscow Institute of Physics and Technology (MIPT), Russia 1995
	0
	3
	0
	
	Optical Society of Southern California –low
	High
	None


Glossary for the above table:

A 
Adjunct  
ASC 
Associate Professor
AST 
Assistant Professor
FT 
Full-time

I 
Instructor
NTT 
Non Tenure Track
O
Other
P 
Professor

PT 
Part-time 
T 
Tenured

TT 
Tenure Track
6.3 Faculty Size

The faculty cover all the broad areas of the department as mentioned above and summarized in Table 6-3. 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 their 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 department’s aggressive approach to growing FTE faculty is due in part to a commitment to preserving its low student-to-faculty ratio as undergraduate enrollment grows. EE courses are generally capped at 30 students, allowing all undergraduate students to interact on a personal level with faculty. Enrollment in core required classes such as EE 1A/B, EE 100A/B, EE110A/B can be as high as 60-80 students for the lecture component; however, these classes require a lab component, which is led by teaching assistants and contains no more than 32 students per lab. All faculty hold regular office hours to meet with students on a drop-in basis. 

6.4 Professional Development

All faculty in the EE Program actively participate in research activities and some have large research groups funded from 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).

Faculty members have resources from initial complements, “various donors” funds, and contract and grant awards to travel to meetings and conferences in their disciplinary areas or in engineering education. Additional funds are available from the College, the campus, and the Faculty Senate. It is common for new faculty hires to have money in their initial complements for travel to meetings of professional societies or other scholarly events. Later in their careers, grant funding typically supports the cost of travel to meetings and conferences, where they share research results. The fact that all EE faculty are research active demonstrates that these resources are sufficient to assure that professors are able to maintain currency in their fields.
The departments and degree programs cooperate to present lecture series every academic year. These series bring faculty candidates and distinguished guests from academia or industry to campus. Faculty and students attend these sessions. Professional development opportunities include workshops on teaching skills, interpersonal skills, and other matters. State law and University policy also require training in sexual harassment prevention, laboratory safety, and other matters. 

For the past few years, the National Science Foundation has required grantees to provide training in responsible conduct of research (RCR) to all trainees who are paid on NSF grants. In response, UCR and the College have established training resources including an on-line tutorial, and departments are encouraged to include topics in research ethics and engineering ethics in their lecture series and courses. By being required to train their students in RCR, faculty members continually refresh themselves in this subject area. Similarly, NSF requires postdoctoral trainees who are supported by its grants to be mentored by their faculty advisors so they can become independent investigators. This mentoring takes many forms but requires faculty members to maintain their skills as mentors.
6.5 Authority and Responsibility of Faculty

The three main responsibilities of the faculty involve Teaching, Research and Service. The teaching responsibilities are summarized in Table 6-1 in terms of the courses taught in the last academic year. The normal course load is 4 courses per year for tenured faculty and 3 courses per year for non-tenured faculty. In 2011-12, 78% of EE courses were taught by tenure-track faculty. The major service responsibilities in their professional societies are also highlighted in Table 6-2. All faculty are actively involved in research and their specializations can be roughly categorized as shown in Table 6-3 (many faculty crossover between disciplines). The main service responsibilities within the department are shown in Table 6-4.
Table 6-3. Major Research Areas of the Faculty. The number of students being advised currently in shown in parenthesis.
	Research Areas
	Faculty

	Nanotechnology, Advanced Materials and Devices
	Balandin (8), Haberer (2), Lake (6), Liu (9), 

Korotkov (3), Ozkan (6)

	Intelligent Systems
	Barth (5), Bhanu (18), Mourikis (2), 

Roy-Chowdhury (12)

	Communications, Signal Processing and Networking
	Dumer (2), Hua (4), Liang (2), Roy-Chowdhury (12), 

Tuncel (2), Xu (2)

	Controls and Robotics
	Chen (2), Farrell (6), Mourikis (2), Ren (2)

	VLSI
	Tan (6), Wang (7), Zhu (1)


The faculty are also involved in the evaluation and continuous improvement process. Please refer to Figure BG-6 and Figure 4-3 to see the role of the faculty, including those in administrative positions. These two figures illustrate the consultation and approval process by which the faculty guide the EE program. 

The faculty discuss the PEOs and Student Outcomes (at least) in the Spring in preparation for and in response to the BOA meeting. This also ensures analysis of most of the data collected over the year. If any changes are approved by the faculty, due to the fact that the PEOs are listed in the UCR catalog, the changes require approval by the BCOE Executive Committee and Academic Senate. The BCOE Dean and Associate Dean of Undergraduate Education are both ex-officio members of the BCOE Executive Committee.
All program issues are initiated by the Departmental faculty either as individuals or as members of the UG committee. The UG committee reviews the survey data. The ABET Coordinator and the Chair of the UG Committee, who is the UG Advisor, both attend the BOA meeting. They present both recent and planned programmatic changes and receive comments and feedback. Many of the faculties devise new courses as technical electives based on their research expertise. Changes in program must be approved by a vote of the Departmental faculty and also the Executive Committee of the College of Engineering as shown in Fig. 4-4 earlier.
Table 6-4. 2011/2012 Committee Responsibilities of EE Faculty
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CRITERION 7.  FACILITIES
7.1 Offices, Classrooms and Laboratories

The Bourns College of Engineering occupies portions of Bourns Hall (approximately 105,000 assignable square feet with wet labs, classrooms, and offices), Winston Chung Hall (approximately 104,000 square feet with dry labs, classrooms, and offices), and the Materials Science and Engineering Building (approximately 77,000 assignable square feet with wet labs, classrooms, and offices). Bourns Hall opened in 1995. Winston Chung Hall opened in 2005 and the MSE Building opened in 2011. 

While the Department of Electrical Engineering has dedicated space in all three buildings (see Figure 7-1), due to programmatic needs, the vast majority of the EE Department space is in Winston Chung Hall (WCH). The EE department’s administrative office is in WCH 345. The EE faculty offices are on the third and fourth floors of WCH. The EE Shop, EE Systems Group office, and EE teaching labs are on the first floor of WCH. The faculty research labs are distributed across the three buildings depending on the facilities (wet space, clean room, etc.) required for their projects. The three engineering buildings are designed to be collaborative, including numerous meeting spaces and conference rooms, of various sizes, that are shared by all departments. 

The engineering buildings include classrooms of various capacities, as do most buildings on campus. The assignment of classrooms for each course is made as a joint effort between the BCOE Student Affair Office and the Scheduling Office of the UCR Registrar. For each course, the BCOE Student Affair Office requests for a room from the Scheduling Office providing the enrollment for the individual class. The UCR Scheduling Office then assigns a campus room based on with the best availability to accommodate the size of the class. Special requests for additional lectures, tutorials, discussions, and examinations can be made by the instructor directly within BCOE. The TA office in Winston Chung Hall sometimes can be used to hold additional tutorials with prior arrangements.
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Figure 7-1. Dedicated Electrical Engineering space in the UCR engineering complex

As noted in the Curriculum section and syllabi, several courses require student lab experiences. Table 7-1 lists the EE instructional laboratory space.

Table 7-1. Instructional laboratory spaces for electrical engineering courses.

	Courses
	121: Circuit & Control
	125: Embedded Systems & Logic Design
	126: Adv. Systems & Sr. Design
	128: Comm

& Intelligent

Systems
	137: Electronics & Proto-typing Shop
	228: Nano

Charact.
	B234: Photonics Devices
	234: Computer Lab

	1AB

2
	x
	
	
	
	
	
	
	24     hr access

	100 A/B 
	x
	
	
	
	
	
	
	

	105
	x
	
	
	x
	
	
	
	

	115

117
	
	
	
	x
	
	
	
	

	120A
	
	x
	
	
	
	
	
	

	128

134
	
	
	
	x
	
	
	
	

	135

140
	
	
	
	x
	
	
	
	

	132

144
	x
	
	
	
	
	
	
	

	136
	
	
	
	
	
	x
	
	

	141/146

152
	
	
	
	x
	
	
	
	

	160
	
	
	
	
	
	
	x
	

	175A/B
	
	x
	x
	x
	x
	x
	
	

	ENG 10/

IEEE
	
	
	
	
	
	x
	
	


In particular, there are four major instructional laboratories:

1. Circuits and Control Systems Lab located in WCH 121

2. Embedded Systems and Logic Design Lab in WCH 125

3. Advanced Systems and Senior Design Lab in WCH 126

4. Communication and Intelligence Systems Lab in WCH 128

These four labs are furnished with approximately 16 workbenches. For the labs in WCH 121, 126, and 128, each workbench is equipped with an oscilloscopes, digital multimeter, function generator, power supply, and desktop computers. Each workstation in WCH 125 only has and only needs power supplies and computers. Some fully-licensed and well-known software/tools are provided on the computers for students’ use, such as Cadence, Orcad, PSpice, Matlab, and Codewarrier C Development. Through such industrial standard software, students have an opportunity to gain the knowledge to utilize and manipulate the software while achieving the objectives for the certain courses. This experience is progressively reinforced from the sophomore year to graduation.
These labs provide the infrastructure to support excellent educational and instructional opportunities to students during their academic years at the College. There are also two non-instructional laboratories in Winston Chung Hall: the Electronics & Prototyping Shop at WCH 137 and the Computer Lab at WCH 234. The Electronics & Prototyping Shop provides and maintains all the equipment and accessories used in the laboratories. The Computer Lab provides a computing environment that provides students with access to use of a number of very powerful fully-licensed software when working on assignments. 

All labs discussed above have wired internet access. Wireless access for student computers is ubiquitous across the UCR campus.

All instructional laboratories except 234 are located on the ground floor of Winston Chung Hall. They are managed by the technical staff. Each laboratory occupies an area of approximately 900 sq. ft. and has 16 workstations each. The maximum capacity for each lab is 32 students with 2 students per workstation. When the enrollment of a class exceeds the maximum allowable capacity in the lab, then additional lab sections are offered. The number of sections of each course in each quarter is public information searchable at www.classes.ucr.edu.

7.2  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 19 inch 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. 
All labs have wired Ethernet to the lab computers and wireless internet for students’ personal computers.
7.3 Guidance

The students receive guidance on lab safety and the standard lab equipment usage, with equipment orientation documents and help from the TA, in the lab associated with the first circuits course EE001A. Officially, this lab course is listed separately as EE001AL. For special purpose equipment or tools, the EE Shop provides instruction on proper operation and hands-on support. 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. They also sign a computer usage agreement when they get their BCOE computer account. 
Safety in EE
Lab and electrical safety is addressed in the lab manuals for each of the following courses: EE001LA, EE001B, EE100A, EE100B, EE120A. In each of these courses, Lab 0 covers the basics of the test equipment operation and the safety precautions that must be observed during such operation. The course teaching assistant (TA) is responsible for making sure that the safety guidelines are followed. The TA is informed of this responsibility during TA orientation at the beginning of the quarter. Additional safety precautions are introduced in the lab manuals, as they are needed. These precautions vary from good circuit assembly practice guidelines to mistakes that should be avoided and the possible dangers of not avoiding such mistakes.

7.4 Maintenance and Upgrading of Facilities
We maintain a schedule of approximate dates for lab computer 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 and software upgrades are done in a non-disruptive process. This usually occurs during summer before the beginning of the fall quarter.
The electrical instrumentation in the labs is repaired or replaced as required. The EE Shop maintains an inventory of a few extra of each item so that breakage of equipment does not affect lab instruction.
Computers are viewed as having a three-year usable lifetime. The nominal plan is that each year the computers in WCH 125 are replaced with new computers. The computers from WCH 125 (now one year old) are shifted to one of the other labs. By this method, the newest computers are in the lab where they are most needed and none of the labs have computers more than three years old.  The control systems lab is exempt from this process, as the  lab equipment requires a PC architecture that is not available with modern computers.
The most recent teaching lab upgrades are summarized as follows:

· 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.

7.5 Library Services

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 through VPN access. Articles unavailable through immediate online access can be requested via e-mail and are delivered electronically within a few days. 
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 
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 offer 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 also have additional information 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.  

7.5.1 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 EE 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. 

Journals

The Libraries currently subscribe to 121 engineering print journals. UCR students, faculty, and staff 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. 
Table 7-2 summarizes key data about the UCR Libraries.

7.6 Overall Comments on Facilities

BCOE follows the University of California Policy on Management of Health, Safety and the Environment and partners closely with UCR’s Office of Environmental Health & Safety, UC Police Department, and UCR Office of Risk Management, and systemwide laboratory best practices to ensure student, faculty, and staff safety while also protecting the environment and BCOE resources. 

Each BCOE department has assigned a Laboratory Safety Officer (LSO). The LSOs assist with class lab operations and equipment management, with their departments with development and implementation of the department Chemical Hygiene Plan, and perform periodic laboratory safety audits (at least annually).  BCOE LSOs meeting monthly to discuss strategy, share lessons learned, and ensure safety in learning and research.

Table 7-2. Data about the UCR Libraries pertinent to the Bourns College of Engineering.

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 (See Table 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. The cancelled subscription 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.
CRITERION 8.  INSTITUTIONAL SUPPORT
8.1 Leadership

The EE Department is led by the EE Chair and supported by full time department staff as discussed in Section 8.C. The Chair has responsibility for organizing the faculty to ensure the quality, integrity, and continuity of the EE degree program. The Chair appoints a faculty member to be the EE Undergraduate Advisor and a representative set of faculty to serve as the undergraduate committee. The history of EE Chairs and UG Advisors is shown in Table BG-2.

The UG Advisor leads the UG committee and has responsibility for overseeing course content, catalog course descriptions, new course approvals and redesign or removal of obsolete courses. The UG advisor attends BCOE UG committee meetings and is the lead EE person in interactions with the staff in the BCOE Student Affairs Office. The EE Chair and UG Advisor discuss each year’s course offerings and teaching assignments. The Chair has the responsibility for the final decisions. 

The EE Chair and UG Advisor discuss issues, ideas, and plans frequently. This is one of the highest bandwidth feedback loops. Students, faculty, the Dean’s office or Student Affairs may contact either the Chair or Advisor. The subsequent discussions funnel these issues into either short-term fixes or longer-term projects. Longer-term projects, such as redefinition of courses or program structure, are vetted through the UG committee and brought to the EE faculty meeting for discussion. Depending on the project, it may also be brought before the BCOE Executive Committee or the EE Board of Advisors. These feedback loops are presented in Figures 4.2 and 4.3.
The course offerings determine the EE TA and grader requirements. The TA and grader assignments to meet those requirements are the responsibility of the EE Graduate Advisor who works with the EE Graduate Student Affairs Officer and the faculty teaching each course. 

This organizational structure is working well.

8.2 Program Budget and Financial Support
8.2.1 Resources Provided to the Program

EE program resources are received in various forms:

· EE receives income from a few sources: enrollment of students through the University Extension, course materials fees, and gifts.

· BCOE provides funds to the EE department for staff, part-time student assistants, teaching assistants, readers, graders, materials and supplies, and program administration personnel. 
· BCOE provides funds for the academic year faculty salaries.

· BCOE provides instructional equipment funds on an annual basis, usually in the Spring, in response to requests from the departments. 

· BCOE maintains an office of UG Student Advisors who interact with program students, monitor academic progress, enable registration, and direct them to appropriate services on campus for tutoring, career counseling, etc. 
· BCOE has developed and directly funds a Professional Milestones Program to enable students to prepare for internships, job interviews, and research opportunities (see Fig. 1.4). 
· UCR provides tutoring service at the Learning Center and in the student dormitories (free for students living on campus). 
· UCR provides graduate student and TA development programs through the Graduate Division. 
8.2.2 Budgeting
The University of California, Riverside has a multi-step budget development process. The major steps in the annual process are:

February:
Campus Budget Call Letter is distributed and meetings held with academic units to discuss faculty renewal models

March:
Comprehensive Planning Documents are submitted to the Executive Vice Chancellor

April:
Individual unit hearings with senior UCR management
May:
Input and feedback from Faculty Senate Committee on Planning and Budget to EVC

June:
Final unit budgets announced

All BCOE academic programs receive Permanent University funding for tenure track faculty, program staff, materials and supplies and travel. Table 8-1 summarizes Permanent University funding allocations to BCOE departments over the last five fiscal years.

Table 8-1. History of the Bourns College of Engineering permanent budget by degree program.


[image: image42.emf]PERMANENT BUDGET2007-082008-092009-102010-112011-12

Bioengineering1,058,1451,227,1451,234,2451,396,9051,518,223

Chemical Engineering1,123,0491,162,2261,180,026914,226944,701

Environmental Engineering1,123,0491,162,2261,180,026914,226944,701

Computer Science2,665,0152,759,7682,739,1422,747,0732,649,119

Electrical Engineering2,122,7862,249,3702,285,3392,144,7742,297,533

Computer Engineering1,196,9501,252,2841,256,1201,222,8481,236,663

Mechanical Engineering1,787,8721,874,1721,861,6911,831,7671,859,708

Materials Science & Engr.31,01840,05840,05885,45285,452

Grand Totals >11,107,88411,727,24811,776,64611,257,27011,536,099

College of Engineering 5-year PERM Budget History


In addition, BCOE academic departments receive Temporary University funding each fiscal year for lecturers, teaching assistants, instructional equipment, etc. The amounts of these annual allocations over the last five fiscal years can be found in Table 8-2. (Note: FY 11/12 allocations for Instructional Equipment will be made at the end of the fiscal year).  

Table 8-2. Temporary funding per degree program.

[image: image43.emf]TEMP Funding2007-082008-092009-102010-112011-12Totals

Bioengineering

Lecturers0003,02203,022

Teaching Asst/Grd Stdnts25,608108,30568,665138,785193,129534,492

Instructional Equipment5,00020,00046,4700071,470

Other26,68344,19071,72491,78139,498273,876

Totals >57,291172,495186,859233,588232,627882,860

Chemical Engineering

Lecturers57,27857,00047,98463,81555,078281,155

Teaching Asst/Grd Stdnts104,680111,477104,659124,318114,733559,867

Instructional Equipment19,00013,50020,00013,000065,500

Other20,84532,66076,56345,78321,065196,915

Totals >201,803214,637249,205246,916190,8761,103,436

Environmental Engineering

Lecturers57,27857,00047,98463,81555,078281,155

Teaching Asst/Grd Stdnts104,680111,477104,659124,318114,733559,867

Instructional Equipment19,00013,50020,00013,000065,500

Other20,84532,66076,56345,78321,065196,915

Totals >201,803214,637249,205246,916190,8761,103,436

Computer Science

Lecturers191,271202,562225,179238,845222,2221,080,079

Teaching Asst/Grd Stdnts705,498759,944684,066639,820684,9453,474,274

Instructional Equipment38,96635,44920,00021,4860115,901

Other77,28378,90868,02088,44947,647360,307

Totals >1,013,0181,076,863997,265988,600954,8145,030,560

Electrical Engineering

Lecturers65,87551,85046,018102,11974,275340,137

Teaching Asst/Grd Stdnts321,434313,379270,354274,592288,3121,468,071

Instructional Equipment30,75632,00058,39422,1350143,285

Other47,06757,58661,99850,16291,260308,073

Totals >465,132454,814436,764449,009453,8472,259,566

Computer Engineering

Lecturers64,28663,60467,80085,24174,124355,055

Teaching Asst/Grd Stdnts256,733268,331238,604228,603243,3141,235,585

Instructional Equipment17,43016,86219,59810,906064,796

Other31,08834,12432,50534,65334,727167,097

Totals >369,538382,921358,507359,403352,1651,822,533

Mechanical Engineering

Lecturers81,50160,28247,72483,21759,625332,348

Teaching Asst/Grd Stdnts308,637306,214324,148315,198366,8751,621,072

Instructional Equipment84,30636,63246,00031,2540198,191

Other83,07773,63675,74268,46142,120343,036

Totals >557,520476,764493,614498,130468,6202,494,648

Materials Science &  Engineering

Lecturers006,50012,00012,00030,500

Teaching Asst/Grd Stdnts1,000012,00018,00018,88749,887

Instructional Equipment00003,2013,201

Other15,8809,94711,73223,57217,72378,854

Totals >16,8809,94730,23253,57251,811162,441

Grand Totals >2,882,9853,003,0783,001,6513,076,1332,895,63614,859,482

College of Engineering 5-year TEMP Funding Summary


As detailed in the table above, each BCOE academic program receives annual Temporary University funding allocations for teaching assistants and graders.  Each program allocates these resources independently but in general, each lab section is supported by a 25% time TA.

Details of BCOE offices, classrooms and Laboratories can be found in Criterion 7.  

BCOE budgets approximately $300,000/year for instructional equipment acquisition and upgrades. These funds are allocated to BCOE academic programs on an annual request basis. The instructional equipment dedicated to the electrical engineering degree program over the past three fiscal years is listed below:
Electrical Engineering

Instructional Clean Room (for EE 136)

Lab Equipment for WCH 126:

  Digital multimeters and power supplies

  Replacement PCs and monitors

  Oscilloscopes

  Function Generators

  Metal Lab Stools

  New Server

  HP Laserjet P4015n networkable printer

  FPGA Evaluation boards

Computers and monitors for WCH 121

In addition, most BCOE undergraduate lab courses charge a Course Materials Fee of $20 to $50 per student. Per UCR policy, these fees can only be used to purchase expendable laboratory materials and supplies including chemicals, glassware, software, computers, etc. For FY 10/11, approximately $210,000 was generated in Course Materials Fees by BCOE academic programs.  
From its various sources, the EE Department has the resources to provide and maintain the equipment and services necessary for the students to achieve the desired outcomes.
8.3. Staffing

The total headcount of administrative, instructional and technical staff in BCOE for FY 11/12 can be found in Appendix D2.
The following is the list of staff and their responsibilities in the EE program. All staff listed below are full-time.
Bill Bingham, Financial & Administrative Officer III

Overall management of the Department of Electrical Engineering, Center for Research in Intelligent Systems and UC-Light

Danny Haughton, Programmer/Analyst IV

IT Manager/Computer Systems Administrator for the Department of Electrical Engineering, Center for Research in Intelligent Systems and UC-Light.  Also serves as backup to the BCOE Computer Systems Administrator

Trudi Loder, Analyst I

Financial and administrative duties for the Department of Electrical Engineering, Center for Research in Intelligent Systems and UC-Light

Elmar Palma, Associate Development Engineer

Provides technical support for instructional labs; Lab Safety Officer for the Department of Electrical Engineering, Center for Research in Intelligent Systems and UC-Light

Adrienne Thomas, Student Affairs Officer I

Instructional program administration for the Department of Electrical Engineering

The BCOE Dean’s Office provides the following centralized services: undergraduate student affairs and advising; contract/grant pre-award processing and academic personnel. All other administrative functions (purchasing, payroll, grad student support, etc.) are provided at the departmental level. Over the past five fiscal years (2005/2006 – 2010/2011), the number of BCOE administrative and technical staff has decreased by 8.75 FTE, from 131.75 to 123 due to UCR budget reductions. However, all but 0.25 FTE of these positions have occurred in central Dean’s Office operations and were accomplished with little direct impact on BCOE’s academic programs.   

During each fiscal year, BCOE administrative and technical staff salaries are compared with salaries of similar positions within BCOE and within other UCR academic and administrative units. Any significant salary lags are addressed through UCR’s staff equity and reclassification process. During the past two fiscal years, 10-11 staff reclassifications or equity adjustments were processed per year. This process has helped to reward and retain experienced BCOE staff. In 10/11 Danny Haughton received a reclassification. In 11/12, Bill Bingham and Elmar Palma received equity increases. In 11/12 Adrienne Thomas earned an award for EE Employee of the Year.
In addition to offering on-line and in-class training required to perform a staff position’s basic responsibilities (i.e., payroll, purchasing, etc.), UCR offers extensive career development training programs including:

· Certificate programs in Building Core Competencies, Diversity Training, Performance Management, Professional Academic Advising, Professional Graduate Student Advising and Work Leadership

· Emerging Leader (mentorship) Program

· Management Skills Assessment Program
Most of the above training is at no cost to the employee. All required and optional training is offered through UCR’s Human Resource’s Learning Center. The completion of employee’s required and optional training is recorded in UCR’s automated Learning Management System (LMS).

8.4. Faculty Hiring and Retention

8.4.1 Faculty Recruitment Process
BCOE is still growing toward its target size of approximately 120 faculty members, so, even despite budget pressures, faculty recruitment is an annual event. The basic faculty hiring process is as follows: 
1. Each year, departments are asked to submit a faculty recruitment plan that is consistent with their strategic plan.

2. The recruitment plan is sent to the Dean for his review.

3. The Dean then outlines a collective recruitment plan for the College and requests ladder-rank faculty lines from the Provost.

4. The Provost makes an allocation of ladder-rank faculty lines to the College and the Dean determines the overall priorities for the College.

5. The Dean lets the departments know if they can begin a search for faculty members and, if so, how many.

6. The department then forms a faculty committee to prepare a detailed recruitment plan for the position(s). The detailed recruitment plan includes a listing of the search committee, written ads and where they will be placed, flyers for distribution at professional conferences, letter templates for bulk mailings to other relevant departments, an affirmative action plan, and a deadline for priority recruitment.

7. Those detailed plans are sent to the Dean, Provost, and Affirmative Action offices for approval.

8. Once approved, ads are placed, mailings are sent, and the College on-line recruitment website is opened. All applications are received through the College recruitment website.

9. All applications received by the priority deadline are reviewed by the faculty search committee. The committee assesses how well the applicants meet the goals of the department and their potential as a faculty colleague.

10. An initial short-list is developed, then further refined until a list of interviewees is developed.  

11. Once the list of interviewees is developed, the list is shared with the department at large, the Dean, and the Affirmative Action office. The Affirmative Action office requires reasons for why candidates were not considered for further consideration.

12. Once the department, Dean, and Affirmative Action Office approve the list, the candidates are invited to campus for an interview where they give one or two seminars, meet with department and other potentially relevant faculty, and the dean.

13. Following the interviews, the department recommends one or more candidates to the Dean for approval to make an offer of appointment.  Upon his approval, the candidates are informed of the offer.

14. The offer is contingent upon approval through the campus policies (Academic Personnel Manual and the Call) for faculty appointments. Procedures differ depending on level of appointment.

15. Once a formal offer is signed and approved by the Chancellor, the candidate becomes a faculty member in the department.

In 07/08, EE hired Elaine Haberer and Anastasios Mourikis. In 2010/2011, EE hired two new faculty: Qi Zhu and Wei Ren. In 2011/2012, EE hired Hamed Mohsenian-Rad.

8.4.2 Faculty Retention

The primary strategy is to maintain an atmosphere conducive to achieving excellence in all that we do. We strive to recognize excellent performance in teaching, research and service. We provide sufficient resources for the faculty to advance their research: initial complement funds, laboratory space, and assigned students. Annual training is provided for improving teaching methods. The faculty is encouraged to take online training on a regular basis in topic areas such as Health and Safety, Information Security, Leadership, Effective Use of Advanced Technology in the Classroom, etc. They are given assignments to college and campus committees to provide service and growth of responsibilities. 

The UC step system is designed to encourage, recognize and reward productive faculty. At the Assistant Professor rank there are seven steps with a nominal time of two years per step. At the Associate Professor rank there are five steps with a nominal time of two years per step. At the Professor rank there are ten steps with a nominal time of three years per step. The step system ensures faculty peer and administrative evaluation at known regular intervals, with merit advances earned for productivity. BCOE works to accelerate promotion opportunities for outstanding performance. Junior faculty are provided with mentoring by senior faculty members and provided opportunities for them to mentor students.

The UCR BCOE strives to ensure that our faculty to be of the highest quality. This makes them attractive to other engineering schools. If, as a result, a faculty member receives an offer from another institution, BCOE may provide a matching offer to attempt to retain the individual. These strategies and actions are predominately successful.
8.5. Support of Faculty Professional Development
Faculty professional development funds are provided to assistant professors as part of their faculty start-up packages. In addition, the Academic Senate provides travel assistance grants, and the campus provides grants to support innovative teaching. Also, funds are available to all faculty from their faculty support accounts, which are funded by a number of activities including a (small) portion of indirect costs generated by grants and contracts.
The University offers leaves of absence with pay to attend professional meetings or other University business in addition to its normal sabbatical leave program in order to maintain faculty currency. The University also offers other types of leave with or without pay that may extend over a longer period of time, for good cause.  The University Leave policies are covered in section V. (Benefits and Privileges) of the Academic Personnel Manual (APM).  

The College provides funds to cover the cost of the faculty member’s replacement while on leave. Faculty are also given latitude to modify class schedules/exams to some extent when necessary to accommodate specific professional development needs that require short or intermittent absences during the academic year. In some cases, other department faculty assist with covering a particular class or exam.   

PROGRAM CRITERIA

The EE Program covers all the requirements of the Program Criteria. These have been discussed in detail under Criterion 5. Table 5-3 lists all the courses in the various categories – breadth requirements, math/sciences, core and electives. The EE Course Plan, provided earlier in Fig. 5-1, provides a sample study plan that ensures graduation within four years and meeting all the prerequisites (Table 5-2). The technical electives (see Fig. 5-1 (b)) provide a broad range of options from which the students can choose based on their interests. 
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EE Research Expenditures. The left scale is total EE department expenditures (blue curve). The right scale is the per faculty EE expenditures.





� EMBED Excel.Chart.8 \s ���


BCOE Research Expenditures per unit. EE has the largest departmental research expenditures among the BOCE departments. 





Figure BG-4. EE faculty research productivity. 





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





(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.








� Replacement for Ertem Tuncel who was on sabbatical.


� When the BOA was originally constituted, the EE program did not have alumni sufficiently established in the profession to be placed on the BOA. Therefore, the members of the BOA were invited from the companies that we desired and expected to hire our grads, with the intention that such a BOA would help to build a program with alumni shaped in the manner that they desired. This has been successful. The EE program is now at a stage where it has a number of alumni sufficiently well established in their careers that they are suitable for inclusion on the BOA.  Finding and inviting appropriate alumni to serve on the BOA is a near-term goal.


� Following are the current and revised plans for prerequisites.





�
�
CURRENT�
�
�
�
CHANGE�
�
�
QTR�
FALL�
WINTER�
SPRING�
�
FALL�
WINTER�
SPRING�
�
FROSH�
�
CSE 10�
CSE 12�
�
CSE 10


EE 10�
CSE 12�
CSE 61


EE 20�
�
SOPH�
CSE 61�
EE 120A�
EE 120B�
�
EE 120A�
EE 120B�
EE 116�
�
EE 128 was recommended for the junior year.


� The 0.1 FTE reflects the appointment of a faculty member with a 90% Governor’s appointment as Director of the California Council on Science and Technology. J. Chen and D. Xu are on long-term leave.


� Significant university service appointments that currently receive course relief include department appointments as Department Chair, Graduate Program Advisor, Undergraduate Program Advisor, and ABET Coordinator; Bourns College of Engineering appointments as Director of a major Center; and campus appointments to the Committee on Academic Personnel.


� Jie Chen and Daniel Xu are on long-term leave. Susan Hackwood has a 10% appointment. They are not included in this table.


� For all part-time Adjunct faculty and Lecturers, the percentages in the "Other" category represent time spent through their regular employment outside of the university


� Jie Chen and Daniel Xu are on long-term leave. Susan Hackwood has a 10% appointment. They are not included in this table.
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Sheet1

		http://sara.ucr.edu/degrees/2009_10/degmaj.html

		Fall				1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Number FTE Faculty		3		5		6		7		8		7.1		7.1		6.1		8.35		10.35		12.6		13.6		16.6		17.6		18.1		20.1		21.1		23.1		23.1		22.1		19.1		20.1

		arrivals				2		1		1		1								2.25		2		2.25		1		3		1		0.5		2		1		2						2		1

		departures												0.9				1																								1		5

				Wang, Hackwood,beni		Bir, Ping		Farrell		Chen		Dumer								Xu,Balandan, Matt		Sasha, Lake		Hua, Ozkan, Barth		Tan		Liu, Tuncel, Lyubomirsky		Amit		Barth		Sakhrat, Afshin		Wang		haberer, Mourikis						Ren, Zhu		Hamed

														Hackwood				Wang																								Jie		Xu,sakhrat, beni, Ahshin, Lyubomirsky

		ENROLLMENT (Fall)

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Electrical Engineering

		Undergraduate		131.5		143.0		161.5		180.0		201.5		194.0		185.0		168.0		169.0		189		223		246

		Graduate		46.0		57.0		51.0		68.0		71.0		77.0		79.0		94.0		123.0		134		139		114

		Total		177.5		200.0		212.5		248.0		272.5		271.0		264.0		262.0		292.0		323.0		362.0		360.0		0.0

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Computer Engineering

		Undergraduate		116.0		178.5		222.5		223.5		206.0		163.0		202.0		170.0		191.0		204		231		230

		Graduate		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total		116.0		178.5		222.5		223.5		206.0		163.0		202.0		170.0		191.0		204.0		231.0		230.0		0.0

		EE / CE Total		293.5		378.5		435.0		471.5		478.5		434.0		466.0		432.0		483.0		527.0		593.0		590.0		0.0

		DEGREES CONFERRED (in Spring of the year listed)

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Electrical Engineering

		B.S.		15.0		23.0		25.0		33.5		30.5		36.5		52.5		43.0		49.0		34		26		35

		M.S.		0		8		14		16		8		19		14		15		23		27		30		35

		Ph.D.		0		1		0		3		3		7		8		13		12		12		8		23

		Total		15.0		32.0		39.0		52.5		41.5		62.5		74.5		71.0		84.0		73.0		64.0		93.0		0.0

						47.0		86.0		138.5		180.0		242.5		317.0		388.0		472.0		545.0		609.0		702.0		702.0

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Computer Engineering

		B.S.		1.0		3.0		5.0		9.0		18.5		28.0		14.5		21.0		28.0		14		19		16

		M.S.		0		0		0		0		0		0		0		0		0		0		0		0		0

		Ph.D.		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total		1.0		3.0		5.0		9.0		18.5		28.0		14.5		21.0		28.0		14.0		19.0		16.0		0.0

				1.0		4.0		9.0		18.0		36.5		64.5		79.0		100.0		128.0		142.0		161.0		177.0		177.0

		EE / CE Total Degrees		16.0		35.0		44.0		61.5		60.0		90.5		89.0		92.0		112.0		87.0		83.0		109.0		0.0

				16.0		51.0		95.0		156.5		216.5		307.0		396.0		488.0		600.0		687.0		770.0		879.0		879.0

		UG Admission Statistics

		Fall		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Admitted EE GPA																3.55		3.55		3.65		3.66		3.76		3.73

		Admitted EE SAT																1702		1689		1718		1718		1841		1769

		Enrolled EE GPA																3.44		3.39		3.51		3.52		3.61

		Enrolled EE SAT																1535.0		1537.0		1626		1612		1644

		SPACE

		ASF		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		EE		D/U		20,549		20,102		19,960		22,600		32,699		36,107		36,542		36,684

		CRIS		D/U		2,047		2,047		1,983		1,983		2,871		2,871		2,871		2,871

		Total		0		24,597		24,151		23,946		24,583		35,570		38,978		39,413		39,555

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		BS EE Degrees per faculty		1.4		1.8		1.8		2.0		1.7		2.0		2.6		2.0		2.1		1.5		1.2		1.8		0.0

		BS EE Enrolled per faculty		12.7		11.3		11.9		10.8		11.4		10.7		9.2		8.0		7.3		8.2		10.1		12.9		0.0

		BS CE Degrees per faculty		0.0		0.1		0.2		0.3		0.5		0.8		0.4		0.5		0.6		0.3		0.4		0.4		0.0

		BS CE Enrolled per faculty		5.6		7.1		8.2		6.7		5.9		4.5		5.0		4.0		4.1		4.4		5.2		6.0		0.0

		BS EE+CE Degr. per fac		1.5		1.9		2.0		2.3		2.3		2.8		3.0		2.5		2.7		1.8		1.6		2.3		0.0

		BS EE+CE Enrlmnt per fac.		18.3		18.4		20.1		17.6		17.3		15.2		14.2		12.0		11.5		12.6		15.3		18.9		0.0

		Grad Enrll per faculty		4.4		4.5		3.8		4.1		4.0		4.3		3.9		4.5		5.3		5.8		6.3		6.0		0.0

		Retention Data

												2004		2005		2006		2007		2008		2009		2010		2011		2012

		Number newly enrolled										34.0		31.0		34.0		37.0		54.0		57.0		88.0

		Highest Class Attained by number		Fr								7.0		7.0		5.0		9.0		9.0		13.0		78.0

				So								5.0		6.0		7.0		9.0		12.0		38.0		10.0

				Jr								4.0		5.0		6.0		6.0		28.0		6.0

				Sr+								18.0		13.0		16.0		13.0		5.0

		Highest Class Attained by percentage of Enrolled		Fr								21%		23%		15%		24%		17%		23%		89%

				So								15%		19%		21%		24%		22%		67%		11%

				Jr								12%		16%		18%		16%		52%		11%

				Sr+								53%		42%		47%		35%		9%

		Percentage Retained VS Beg. of Yr Indicated by row header		Fr								53%		42%		47%		35%		52%		67%		89%

				So								67%		54%		55%		46%		62%		86%

				Jr								82%		72%		73%		68%		85%

				Sr+								100%		100%		100%		100%

																		Starting Fall

		Graduate Applications Submitted																2007		2008		2009		2010		2011		2012

		International Applcants																318		470		475		419		501		641

		Domestic Applicants																				426		348		449		594

		InterationalAdmission Offers																				49		71		52		47

		Domestic Admission Offers																				59		70		61		62

		Total Admission Offers																				28		24		27		15

		Admission Acceptances																94		120		87		88		94		77

		Enrolled New Students																41		43		45		35		23		27

		GRE for Admission Offers																41		43		42		34		23		IP

		GRE of Accepted Students																				1227		1274		1275		322

		GRE of Newly Enrolled Students																1183		1235		1187		1263		1263		IP

																		1183		1235		1183		1267		1263		IP

		C&G EXPENDITURES		FY		01/02		02/02		03/04		04/05		05/06		06/07		07/08		08/09		09/10		10/11		11/12

		Chemical Environmental Eng.				1211589		1669944		1959409		2739047		1409391										3297332

		Bioengineering																						1266323

		Computer Sci & Eng				1993329		1863964		2945165		2437269		1904852										3513805

		Electrical Engineering				664705		1089097		1529982		1583944		1525203		2,170,819		3,074,600		3,970,979		5,172,684		4110951

		Mechanical Engineering				732569		568570		913965		1036344		1584557										1692838

		Sub-Total				4602192		5191575		7348521		7796604		6424003		2170819		3074600		3970979		5172684		13881249		0		0

		CE-CERT				7742049		6212930		6489787		6278773		5313979										6564310

		CRIS				560892		647604		234683		61806		645										633467

		Sub-Total				8302941		6860534		6724470		6340579		5314624		0		0		0		0		7197777		0		0

		BCOE Dean's Office				5473		4979		8564		0		6000										173741

		Sub-Total				5473		4979		8564		0		6000		0		0		0		0		173741		0		0

		Sub-Total -- BCOE w/o CNSE				12910606		12057088		14081555		14137183		11744627		2170819		3074600		3970979		5172684		21252767		0		0

		CNSE																						5614331

		CNSE (0.5 x total)				33061		896898		1742207		5481491		7338752

		BCOE Totals including CNSE				12943667		12953986		15823762		19618674		19083379

		Headcount Faculty				50		55		63		66		68

		Dollars/Faculty				258,873		235,527		251,171		297,253		280,638

		Dollars/Faculty w/o CNSE				258,212		219,220		223,517		214,200		172,715

		EE Dollars/faculty				52,754		80,081		92,168		89,997		84,265		108,001		145,716		171,904		223,926		186,016

		UCR Campus-Wide Totals				55983014		65247545		71343743		84169481		88500927

		Pie Chart data

		Chemical Environmental Eng.		3297332		16%

		Bioengineering		1266323		6%

		Computer Sci & Eng		3513805		17%

		Electrical Engineering		4110951		19%

		Mechanical Engineering		1692838		8%

		CE-CERT		6564310		31%

		CRIS		633467		3%

		BCOE Dean's Office		173741		1%

				21252767
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		Fall				1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Number FTE Faculty		3		5		6		7		8		7.1		7.1		6.1		8.35		10.35		12.6		13.6		16.6		17.6		18.1		20.1		21.1		23.1		23.1		22.1		19.1		20.1

		arrivals				2		1		1		1								2.25		2		2.25		1		3		1		0.5		2		1		2						2		1

		departures												0.9				1																								1		5

				Wang, Hackwood,beni		Bir, Ping		Farrell		Chen		Dumer								Xu,Balandan, Matt		Sasha, Lake		Hua, Ozkan, Barth		Tan		Liu, Tuncel, Lyubomirsky		Amit		Barth		Sakhrat, Afshin		Wang		haberer, Mourikis						Ren, Zhu		Hamed

														Hackwood				Wang																								Jie		Xu,sakhrat, beni, Ahshin, Lyubomirsky

		ENROLLMENT (Fall)

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Electrical Engineering

		Undergraduate		131.5		143.0		161.5		180.0		201.5		194.0		185.0		168.0		169.0		189		223		246

		Graduate		46.0		57.0		51.0		68.0		71.0		77.0		79.0		94.0		123.0		134		139		114

		Total		177.5		200.0		212.5		248.0		272.5		271.0		264.0		262.0		292.0		323.0		362.0		360.0		0.0

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Computer Engineering

		Undergraduate		116.0		178.5		222.5		223.5		206.0		163.0		202.0		170.0		191.0		204		231		230

		Graduate		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total		116.0		178.5		222.5		223.5		206.0		163.0		202.0		170.0		191.0		204.0		231.0		230.0		0.0

		EE / CE Total		293.5		378.5		435.0		471.5		478.5		434.0		466.0		432.0		483.0		527.0		593.0		590.0		0.0

		DEGREES CONFERRED (in Spring of the year listed)

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Electrical Engineering

		B.S.		15.0		23.0		25.0		33.5		30.5		36.5		52.5		43.0		49.0		34		26		35

		M.S.		0		8		14		16		8		19		14		15		23		27		30		35

		Ph.D.		0		1		0		3		3		7		8		13		12		12		8		23

		Total		15.0		32.0		39.0		52.5		41.5		62.5		74.5		71.0		84.0		73.0		64.0		93.0		0.0

						47.0		86.0		138.5		180.0		242.5		317.0		388.0		472.0		545.0		609.0		702.0		702.0

		Major		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Computer Engineering

		B.S.		1.0		3.0		5.0		9.0		18.5		28.0		14.5		21.0		28.0		14		19		16

		M.S.		0		0		0		0		0		0		0		0		0		0		0		0		0

		Ph.D.		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total		1.0		3.0		5.0		9.0		18.5		28.0		14.5		21.0		28.0		14.0		19.0		16.0		0.0

				1.0		4.0		9.0		18.0		36.5		64.5		79.0		100.0		128.0		142.0		161.0		177.0		177.0

		EE / CE Total Degrees		16.0		35.0		44.0		61.5		60.0		90.5		89.0		92.0		112.0		87.0		83.0		109.0		0.0

				16.0		51.0		95.0		156.5		216.5		307.0		396.0		488.0		600.0		687.0		770.0		879.0		879.0

		UG Admission Statistics

		Fall		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		Admitted EE GPA																3.55		3.55		3.65		3.66		3.76		3.73

		Admitted EE SAT																1702		1689		1718		1718		1841		1769

		Enrolled EE GPA																3.44		3.39		3.51		3.52		3.61

		Enrolled EE SAT																1535.0		1537.0		1626		1612		1644

		SPACE

		ASF		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		EE		D/U		20,549		20,102		19,960		22,600		32,699		36,107		36,542		36,684

		CRIS		D/U		2,047		2,047		1,983		1,983		2,871		2,871		2,871		2,871

		Total		0		24,597		24,151		23,946		24,583		35,570		38,978		39,413		39,555

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012

		BS EE Degrees per faculty		1.4		1.8		1.8		2.0		1.7		2.0		2.6		2.0		2.1		1.5		1.2		1.8		0.0

		BS EE Enrolled per faculty		12.7		11.3		11.9		10.8		11.4		10.7		9.2		8.0		7.3		8.2		10.1		12.9		0.0

		BS CE Degrees per faculty		0.0		0.1		0.2		0.3		0.5		0.8		0.4		0.5		0.6		0.3		0.4		0.4		0.0

		BS CE Enrolled per faculty		5.6		7.1		8.2		6.7		5.9		4.5		5.0		4.0		4.1		4.4		5.2		6.0		0.0

		BS EE+CE Degr. per fac		1.5		1.9		2.0		2.3		2.3		2.8		3.0		2.5		2.7		1.8		1.6		2.3		0.0

		BS EE+CE Enrlmnt per fac.		18.3		18.4		20.1		17.6		17.3		15.2		14.2		12.0		11.5		12.6		15.3		18.9		0.0

		Grad Enrll per faculty		4.4		4.5		3.8		4.1		4.0		4.3		3.9		4.5		5.3		5.8		6.3		6.0		0.0

		Retention Data

												2004		2005		2006		2007		2008		2009		2010		2011		2012

		Number newly enrolled										34.0		31.0		34.0		37.0		54.0		57.0		88.0

		Highest Class Attained by number		Fr								7.0		7.0		5.0		9.0		9.0		13.0		78.0

				So								5.0		6.0		7.0		9.0		12.0		38.0		10.0

				Jr								4.0		5.0		6.0		6.0		28.0		6.0

				Sr+								18.0		13.0		16.0		13.0		5.0

		Highest Class Attained by percentage of Enrolled		Fr								21%		23%		15%		24%		17%		23%		89%

				So								15%		19%		21%		24%		22%		67%		11%

				Jr								12%		16%		18%		16%		52%		11%

				Sr+								53%		42%		47%		35%		9%

		Percentage Retained VS Beg. of Yr Indicated by row header		Fr								53%		42%		47%		35%		52%		67%		89%

				So								67%		54%		55%		46%		62%		86%

				Jr								82%		72%		73%		68%		85%

				Sr+								100%		100%		100%		100%

																		Starting Fall

		Graduate Applications Submitted																2007		2008		2009		2010		2011		2012

		International Applcants																318		470		475		419		501		641

		Domestic Applicants																				426		348		449		594

		InterationalAdmission Offers																				49		71		52		47

		Domestic Admission Offers																				59		70		61		62

		Total Admission Offers																				28		24		27		15

		Admission Acceptances																94		120		87		88		94		77

		Enrolled New Students																41		43		45		35		23		27

		GRE for Admission Offers																41		43		42		34		23		IP

		GRE of Accepted Students																				1227		1274		1275		322

		GRE of Newly Enrolled Students																1183		1235		1187		1263		1263		IP

																		1183		1235		1183		1267		1263		IP

		C&G EXPENDITURES		FY		01/02		02/02		03/04		04/05		05/06		06/07		07/08		08/09		09/10		10/11		11/12

		Chemical Environmental Eng.				1211589		1669944		1959409		2739047		1409391										3297332

		Bioengineering																						1266323

		Computer Sci & Eng				1993329		1863964		2945165		2437269		1904852										3513805

		Electrical Engineering				664705		1089097		1529982		1583944		1525203		2,170,819		3,074,600		3,970,979		5,172,684		4110951

		Mechanical Engineering				732569		568570		913965		1036344		1584557										1692838

		Sub-Total				4602192		5191575		7348521		7796604		6424003		2170819		3074600		3970979		5172684		13881249		0		0

		CE-CERT				7742049		6212930		6489787		6278773		5313979										6564310

		CRIS				560892		647604		234683		61806		645										633467

		Sub-Total				8302941		6860534		6724470		6340579		5314624		0		0		0		0		7197777		0		0

		BCOE Dean's Office				5473		4979		8564		0		6000										173741

		Sub-Total				5473		4979		8564		0		6000		0		0		0		0		173741		0		0

		Sub-Total -- BCOE w/o CNSE				12910606		12057088		14081555		14137183		11744627		2170819		3074600		3970979		5172684		21252767		0		0

		CNSE																						5614331

		CNSE (0.5 x total)				33061		896898		1742207		5481491		7338752

		BCOE Totals including CNSE				12943667		12953986		15823762		19618674		19083379

		Headcount Faculty				50		55		63		66		68

		Dollars/Faculty				258,873		235,527		251,171		297,253		280,638

		Dollars/Faculty w/o CNSE				258,212		219,220		223,517		214,200		172,715

		UCR Campus-Wide Totals				55983014		65247545		71343743		84169481		88500927

		Pie Chart data

		Chemical Environmental Eng.		3297332		16%

		Bioengineering		1266323		6%

		Computer Sci & Eng		3513805		17%

		Electrical Engineering		4110951		19%

		Mechanical Engineering		1692838		8%

		CE-CERT		6564310		31%

		CRIS		633467		3%

		BCOE Dean's Office		173741		1%

				21252767
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Dept Perm Budget summary

		College of Engineering 5-year PERM Budget History

		PERMANENT BUDGET				2007-08		2008-09		2009-10		2010-11		2011-12

		Bioengineering				1,058,145		1,227,145		1,234,245		1,396,905		1,518,223

		Chemical Engineering				1,123,049		1,162,226		1,180,026		914,226		944,701

		Environmental Engineering				1,123,049		1,162,226		1,180,026		914,226		944,701

		Computer Science				2,665,015		2,759,768		2,739,142		2,747,073		2,649,119

		Electrical Engineering				2,122,786		2,249,370		2,285,339		2,144,774		2,297,533

		Computer Engineering				1,196,950		1,252,284		1,256,120		1,222,848		1,236,663

		Mechanical Engineering				1,787,872		1,874,172		1,861,691		1,831,767		1,859,708

		Materials Science & Engr.				31,018		40,058		40,058		85,452		85,452

				Grand Totals >		11,107,884		11,727,248		11,776,646		11,257,270		11,536,099







		College of Engineering 5-year TEMP Funding Summary

		TEMP Funding				2007-08		2008-09		2009-10		2010-11		2011-12		Totals

		Bioengineering

				Lecturers		0		0		0		3,022		0		3,022

				Teaching Asst/Grd Stdnts		25,608		108,305		68,665		138,785		193,129		534,492

				Instructional Equipment		5,000		20,000		46,470		0		0		71,470

				Other		26,683		44,190		71,724		91,781		39,498		273,876

				Totals >		57,291		172,495		186,859		233,588		232,627		882,860

		Chemical Engineering

				Lecturers		57,278		57,000		47,984		63,815		55,078		281,155

				Teaching Asst/Grd Stdnts		104,680		111,477		104,659		124,318		114,733		559,867

				Instructional Equipment		19,000		13,500		20,000		13,000		0		65,500

				Other		20,845		32,660		76,563		45,783		21,065		196,915

				Totals >		201,803		214,637		249,205		246,916		190,876		1,103,436

		Environmental Engineering

				Lecturers		57,278		57,000		47,984		63,815		55,078		281,155

				Teaching Asst/Grd Stdnts		104,680		111,477		104,659		124,318		114,733		559,867

				Instructional Equipment		19,000		13,500		20,000		13,000		0		65,500

				Other		20,845		32,660		76,563		45,783		21,065		196,915

				Totals >		201,803		214,637		249,205		246,916		190,876		1,103,436

		Computer Science

				Lecturers		191,271		202,562		225,179		238,845		222,222		1,080,079

				Teaching Asst/Grd Stdnts		705,498		759,944		684,066		639,820		684,945		3,474,274

				Instructional Equipment		38,966		35,449		20,000		21,486		0		115,901

				Other		77,283		78,908		68,020		88,449		47,647		360,307

				Totals >		1,013,018		1,076,863		997,265		988,600		954,814		5,030,560

		Electrical Engineering

				Lecturers		65,875		51,850		46,018		102,119		74,275		340,137

				Teaching Asst/Grd Stdnts		321,434		313,379		270,354		274,592		288,312		1,468,071

				Instructional Equipment		30,756		32,000		58,394		22,135		0		143,285

				Other		47,067		57,586		61,998		50,162		91,260		308,073

				Totals >		465,132		454,814		436,764		449,009		453,847		2,259,566

		Computer Engineering

				Lecturers		64,286		63,604		67,800		85,241		74,124		355,055

				Teaching Asst/Grd Stdnts		256,733		268,331		238,604		228,603		243,314		1,235,585

				Instructional Equipment		17,430		16,862		19,598		10,906		0		64,796

				Other		31,088		34,124		32,505		34,653		34,727		167,097

				Totals >		369,538		382,921		358,507		359,403		352,165		1,822,533

		Mechanical Engineering

				Lecturers		81,501		60,282		47,724		83,217		59,625		332,348

				Teaching Asst/Grd Stdnts		308,637		306,214		324,148		315,198		366,875		1,621,072

				Instructional Equipment		84,306		36,632		46,000		31,254		0		198,191

				Other		83,077		73,636		75,742		68,461		42,120		343,036

				Totals >		557,520		476,764		493,614		498,130		468,620		2,494,648

		Materials Science &  Engineering

				Lecturers		0		0		6,500		12,000		12,000		30,500

				Teaching Asst/Grd Stdnts		1,000		0		12,000		18,000		18,887		49,887

				Instructional Equipment		0		0		0		0		3,201		3,201

				Other		15,880		9,947		11,732		23,572		17,723		78,854

				Totals >		16,880		9,947		30,232		53,572		51,811		162,441



				Grand Totals >		2,882,985		3,003,078		3,001,651		3,076,133		2,895,636		14,859,482

		Other includes:								FY11 Other does not include ICR funding - not approved yet.

				Faculty Recrtmnt/Spkers		GSR Recruitment				FY12 Other includes projections for domestic fees, conf 

				Indirect Cost Recovery		Faculty Salary Savings				    rooms, GSR recruitment, faculty salary savings, & buyouts.

				Faculty PC Replacement		Course Buyouts				FY12 Instructional Equipment funding not been approved yet.

				BS-MS Funding		Concurrent Enrollment*

				Domestic Fees		Summer Session

				Conf. Room Rental		ABET Support



&Z&F	





Dept Perm Budget summary

		College of Engineering 5-year PERM Budget History

		PERMANENT BUDGET				2007-08		2008-09		2009-10		2010-11		2011-12

		Bioengineering				1,058,145		1,227,145		1,234,245		1,396,905		1,518,223

		Chemical Engineering				1,123,049		1,162,226		1,180,026		914,226		944,701

		Environmental Engineering				1,123,049		1,162,226		1,180,026		914,226		944,701

		Computer Science				2,665,015		2,759,768		2,739,142		2,747,073		2,649,119

		Electrical Engineering				2,122,786		2,249,370		2,285,339		2,144,774		2,297,533

		Computer Engineering				1,196,950		1,252,284		1,256,120		1,222,848		1,236,663

		Mechanical Engineering				1,787,872		1,874,172		1,861,691		1,831,767		1,859,708

		Materials Science & Engr.				31,018		40,058		40,058		85,452		85,452

				Grand Totals >		11,107,884		11,727,248		11,776,646		11,257,270		11,536,099







		College of Engineering 5-year TEMP Funding Summary

		TEMP Funding				2007-08		2008-09		2009-10		2010-11		2011-12		Totals

		Bioengineering

				Lecturers		0		0		0		3,022		0		3,022

				Teaching Asst/Grd Stdnts		25,608		108,305		68,665		138,785		193,129		534,492

				Instructional Equipment		5,000		20,000		46,470		0		0		71,470

				Other		26,683		44,190		71,724		91,781		39,498		273,876

				Totals >		57,291		172,495		186,859		233,588		232,627		882,860

		Chemical Engineering

				Lecturers		57,278		57,000		47,984		63,815		55,078		281,155

				Teaching Asst/Grd Stdnts		104,680		111,477		104,659		124,318		114,733		559,867

				Instructional Equipment		19,000		13,500		20,000		13,000		0		65,500

				Other		20,845		32,660		76,563		45,783		21,065		196,915

				Totals >		201,803		214,637		249,205		246,916		190,876		1,103,436

		Environmental Engineering

				Lecturers		57,278		57,000		47,984		63,815		55,078		281,155

				Teaching Asst/Grd Stdnts		104,680		111,477		104,659		124,318		114,733		559,867

				Instructional Equipment		19,000		13,500		20,000		13,000		0		65,500

				Other		20,845		32,660		76,563		45,783		21,065		196,915

				Totals >		201,803		214,637		249,205		246,916		190,876		1,103,436

		Computer Science

				Lecturers		191,271		202,562		225,179		238,845		222,222		1,080,079

				Teaching Asst/Grd Stdnts		705,498		759,944		684,066		639,820		684,945		3,474,274

				Instructional Equipment		38,966		35,449		20,000		21,486		0		115,901

				Other		77,283		78,908		68,020		88,449		47,647		360,307

				Totals >		1,013,018		1,076,863		997,265		988,600		954,814		5,030,560

		Electrical Engineering

				Lecturers		65,875		51,850		46,018		102,119		74,275		340,137

				Teaching Asst/Grd Stdnts		321,434		313,379		270,354		274,592		288,312		1,468,071

				Instructional Equipment		30,756		32,000		58,394		22,135		0		143,285

				Other		47,067		57,586		61,998		50,162		91,260		308,073

				Totals >		465,132		454,814		436,764		449,009		453,847		2,259,566

		Computer Engineering

				Lecturers		64,286		63,604		67,800		85,241		74,124		355,055

				Teaching Asst/Grd Stdnts		256,733		268,331		238,604		228,603		243,314		1,235,585

				Instructional Equipment		17,430		16,862		19,598		10,906		0		64,796

				Other		31,088		34,124		32,505		34,653		34,727		167,097

				Totals >		369,538		382,921		358,507		359,403		352,165		1,822,533

		Mechanical Engineering

				Lecturers		81,501		60,282		47,724		83,217		59,625		332,348

				Teaching Asst/Grd Stdnts		308,637		306,214		324,148		315,198		366,875		1,621,072

				Instructional Equipment		84,306		36,632		46,000		31,254		0		198,191

				Other		83,077		73,636		75,742		68,461		42,120		343,036

				Totals >		557,520		476,764		493,614		498,130		468,620		2,494,648

		Materials Science &  Engineering

				Lecturers		0		0		6,500		12,000		12,000		30,500

				Teaching Asst/Grd Stdnts		1,000		0		12,000		18,000		18,887		49,887

				Instructional Equipment		0		0		0		0		3,201		3,201

				Other		15,880		9,947		11,732		23,572		17,723		78,854

				Totals >		16,880		9,947		30,232		53,572		51,811		162,441



				Grand Totals >		2,882,985		3,003,078		3,001,651		3,076,133		2,895,636		14,859,482

		Other includes:								FY11 Other does not include ICR funding - not approved yet.

				Faculty Recrtmnt/Spkers		GSR Recruitment				FY12 Other includes projections for domestic fees, conf 

				Indirect Cost Recovery		Faculty Salary Savings				    rooms, GSR recruitment, faculty salary savings, & buyouts.

				Faculty PC Replacement		Course Buyouts				FY12 Instructional Equipment funding not been approved yet.

				BS-MS Funding		Concurrent Enrollment*

				Domestic Fees		Summer Session

				Conf. Room Rental		ABET Support



&Z&F	





_1397459607.pdf
I Bourns College
of Engineering

Suggested Course Plan for a UC Riverside Major in

ELECTRICAL ENGINEERING

Catalog Year: 2012

To earn a B.S., you must complete all College
and University requirements. For a complete
list: www.catalog.ucr.edu.

ENGLISH COMPOSITION*

A C or better is required in three quarters of English
Composition courses to satisfy the graduation
requirement. ENGR 180W fulfills the third quarter
of English Composition.

BREADTH REQUIREMENTS

For an approved list of Breadth courses:
http://student.engr.ucr.edu/policies/requirements/
breadth.html.

Humanities: (3 courses)
A. World History:
B. Fine Arts, Lit., Phil. or Rlst:
C. Human Persp. on Science:
Social Sciences: (3 courses)
A. Econ. or Posc.:
B. Anth., Psyc, or Soc.:
C. General Social Science:

Ethnicity: (1 course)
1.

Upper Division Depth: (2 courses)
1.
2

TECHNICAL ELECTIVES **

Fall Quarter Units Winter Quarter Units Spring Quarter Units
FIRST YEAR

CS 010 4 CS 013 4 CS 061 4
C++ Programming | Introduction to CS for Engineers Machine Org. & Assembly Lang. Prog.
EE 010 2 ENGL 001B 4 EE 020 4
Intro to Electrical Engineering Intermediate Composition Linear Methodsfor Engr. Analysis
ENGL 001A 4 MATH 009B 4 MATH 009C 4
Beginning Composition First Year Calculus First Year Calculus

MATH 009A 4 PHYS 040A 5 PHYS 040B 5
First Year Calculus Physics (Mechanics) Physics (Heat/Waves/Sound)

SECOND YEAR

EE 001A & EE O1LA 4 EE 001B 4 CS/EE 120B 5
Engineering Circuit Analysis | & Lab Engineering Circuit Analysis Il Embedded Systems

MATH 046 4 EE/CS 120A 5 EE 116 4
Differential Equations Logic Design Engineering Electromagnetics
PHYS 040C 5 MATH 010A 4 MATH 010B 4
Physics (Electricity/Magnetism) Multivariable Calculus Multivariable Calculus

CHEM 001A & CHEM 01LA 5 Breadth 4 Breadth 4
General Chemistry and Lab Humanities/Social Sciences Humanities/Social Sciences

THIRD YEAR

EE 100A 4 EE 100B 4 EE 114 4
Electronic Circuits Electronic Circuits Prob., Random Variables & Processes

EE 110A 4 EE 105 4 EE 132 4
Signals & Systems Model. & Simulation of Dynamic Sys. Automatic Control

ENGR 180W* 4 EE 1108 4 Breadth 4
Technical Communications Signals & Systems Humanities/Social Sciences

Technical Elective** 4 Biol. Sci. Major Requirement 4 Breadth 4
EE 128 Recommended BIOL 002, 003 or 005A/05LA Humanities/Social Sciences

FOURTH YEAR

EE 115 4 EE 175B 4 EE 175C 1
Intro to Communications Senior Design Project Senior Design Project

EE 141 4 Technical Elective** 4 Technical Elective** 4
Digital Signal Processing

EE 175A 3 Technical Elective** 4 Technical Elective** 4
Senior Design Project

Breadth 4 Breadth 4

Humanities/Social Sciences

Humanities/Natural Sciences

Total Units: 188
Maximum Units: 225

Please note that Technical Electives may be
offered throughout the Academic Year.
Consult with your Academic Advisor about
potential offerings. See approved technical
electives on back.

Course Plan is subject to change.






Electrical Engineering Technical Electives and Focus Areas

You must complete 5 courses (at least 20 units) of Technical Elective coursework chosen from the list below. It is recommended that at least 3 courses
are chosen from one Focus Area. Courses marked with * are required course for a focus area. Units are listed in ().

Intelligent Systems (IS)

*EE 146
EE 140
EE 144
EE 152
EE 128
CS 122A
CS 130

Computer Vision (4)

Computer Visualization (4)

Introduction to Robotics (4)

Image Processing (4)

Data Acquis., Instrum., & Process Ctrl (4)
Intermediate Embedded and Real-time Systems (5)
Computer Graphics (4)

Nanotechnology, Advanced Materials, and Devices (NMDC)

*EE 133
EE 117
EE 134
EE 135
EE 136
EE 137
EE 138
EE 139
EE 160
EE 123
EE 165
EE/CS 168

Solid-State Electronics (4)

Electromagnetics Il (4)

Digital Integrated Circuit Layout and Design (4)
Analog Integrated Circuit Layout and Design (4)
Semiconductor Device Processing (4)

Intro to Semiconductor Optoelectronic Devices (4)
Electronic Properties of Materials (4)

Magnetic Materials (4)

Fiber Optic Communication Systems (4)

Power Electronics

Design for Reliability of Integrated Circuits and Sys. (4)
Introduction to VLSI Design (5)

Communications, Signal Processing and Networking (CSPN)

*EE 150
EE 117

EE 128

EE 152

EE 160
EE/CS 168
CS 122A

Digital Communications (4)

Electromagnetics Il (4)

Data Acquis., Instrum., & Process Ctrl (4)

Image Processing (4)

Fiber Optic Communication Systems (4)
Introduction to VLSI Design (5)

Intermediate Embedded and Real-time Systems (5)

*Required course for the Focus Area

Control and Robotics (CR)

*EE 151
EE 144
EE 146
EE 152
EE 128
EE 123
CS 122A

Introduction to Digital Control (4)

Introduction to Robotics (4)

Computer Vision (4)

Image Processing (4)

Data Acquis., Instrum., & Process Ctrl (4)

Power Electronics

Intermediate Embedded and Real-time Systems (5)

VLSI Design and Systems (VLSI)

* EE/CS 168
EE 134
EE 133
EE 135
EE 136
EE 128
EE 137
EE 123
EE 165
Cs 161
CS 122A

Introduction to VLSI Design (5)

Digital Integrated Circuit Layout and Design (4)
Solid-State Electronics (4)

Analog Integrated Circuit Layout and Design (4)
Semiconductor Device Processing (4)

Data Acquis., Instrum., & Process Ctrl (4)

Intro to Semiconductor Optoelectronic Devices (4)
Power Electronics

Design for Reliability of Integrated Circuits and Sys. (4)
Design and Architecture of Computer Systems (4)
Intermediate Embedded and Real-time Systems (5)

Computer Engineering (CE)

* Refer to the Computer Engineering major course plan and catalog listing
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