Electrical Engineering Assessment Report 
For 2008-2009 Academic Year

This Annual Assessment report summarizes the assessment activities for the academic year 2008-2009. We continued to use the new assessment process adapted from Spring 2006, which continues to work well. There was 58% and 43% compliance respectively in submission of assessment reports for all undergraduate courses that were taught during Fall 2008 and Spring 2009 semesters. Concerns and action items from the current 2008-2009 academic year assessment process are discussed first in Section 1. Progress on action items from the previous year is summarized in Section 2. 

A summary of the present BSEE assessment process together with the course assessment template is presented in Appendix A. A flow-chart has been developed for the EE curriculum and is enclosed in Appendix B. This is followed by an itemized review of different assessment measures in Appendices C through G. The appendices provide the details on various assessment measures as well as recommendations from faculty. 

Following up on the main action item identified in the last assessment report (item 2008.A1 in 2007-2008 report), we developed four specialization tracks within the EE curriculum: systems track, power track, microelectronics track and a general track. During the process, we performed a comprehensive review of the EE Curriculum and made suitable changes to streamline the offering of our required courses and elective courses within the specialization tracks. As a result, the following changes to the EE curriculum were proposed and approved by the EE faculty: 

(a)  Programming courses: We replaced the programming courses CptS 251 and EE 221 with CptS 121 and Cpts 122. This now provides a total of 8 credits of programming compared to the current 5 credits. Students will take a placement test for CptS 121 and, if necessary, will take CptS 111, before getting into Cpts 121. Those having to take Cpts 111 will have Engr 120 waived. 
Student experience/preparation with programming was found to be insufficient based on exit interviews and performance in Senior design project. The current change allows for a more rigorous introduction to programming based on two four-credit courses, each with a significant lab component. EE 221, which introduces matlab was eliminated; matlab will be introduced through basic exercises in early circuits courses and reinforced in 300-level courses. 
(b) EE 262 will be combined with EE 261; this will increase 261 to 4 credits. 
Students would have a better experience with a combined theory/lab course in circuits I. This change will insure better coordination between classroom lectures and laboratory exercises, as well as force students to take them concurrently. 
(c) EE 351, 362, and 489 are no longer required for all EE majors. Instead, we will have four EE specialization tracks: power, microelectronics, systems, and general. Each track nominally requires 15 credit hours of electives specific to that area. Faculty from each area prescribes a list of courses to choose from to satisfy the track requirement (the list was subsequently approved by the curriculum committee). 
Having different tracks within the EE program would allow students to focus more of their 300-400 level courses within the area of specialization. 
(d) EE 362 will have an additional one credit of lecture, for a total of 3 credit hours. Currently it is a 2 credit course (six lab hours per week). 
(e) With the above changes, the total number of credit hours for the EE program will be reduced from 128 to 123.
Current total of 128 credit hours is high compared to many other EE programs nationwide (120-125 is more typical). 
The above changes will go into effect starting Fall 2010. The revised program of study and the track requirements are included in Appendix C and D, respectively.

Syllabi for the courses are largely the same as those from last year. The syllabi are available along with the list of approved technical electives, and the area specific assessment plans at the EECS website
 http://school.eecs.wsu.edu/Undergraduate/ElectricalEngineering/EESyllabi/

The main action item identified by CC for the next academic year is summarized first. Detailed discussion of these action items and the measures and concerns that led to these action items is presented in the first section on assessment activities. 

(2009.A1) With the introduction of specialization tracks, there are less number of required courses and more elective courses. The curriculum committee should properly coordinate the offering of required and elective courses (Fall vs. spring semester) so that students can properly meet the track requirements as well as the appropriate pre-requisite courses in a streamlined manner. 
(2009.A2) Monitor the impact of changes in programming courses on student retention. 


A summary of the EE curriculum activities in addressing the topics from previous year is presented next:
(2008.A1) Introduce specialization tracks within EE curriculum: As explained above, the Curriculum committee did a comprehensive review of the EE curriculum and made changes to better streamline required and elective courses. Specialization tracks were introduced to facilitate this. 
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1. Assessment Activities

All the EE course assessment reports for the 2008-2009 academic year can be seen from
http://www.eecs.wsu.edu/~schneidj/Assessment/ee.html
 According to our EE Assessment plan, the key courses that provide significant feedback on many of the BSEE program outcomes A through K are the senior design courses EE 415 and EE 416. These two courses were taught by Profs. Patrick Pedrow and Scott Campbell this academic year. The reports from the Prof. Pedrow are included in Appendix E along with the design course summary report from Prof. Pedrow (this is not there yet but Pat is working on it). The evaluators for the two courses include external industry members who then provide valuable assessment feedback from the industry perspective. In general, the course reports indicate that all the main outcomes assessed by the courses were met in the curriculum. Prof. Pedrow has made several specific recommendations and their main observations are listed first: 

(Note: Concerns/recommendations below need updating after all course reports are in)

2008. 1
Concern: Weak teaming skills
CC Recommendation: CC encourages following up on this topic with the entire EE faculty. CTLT is also helping in this regard. 

2008.2
Concern: Qualification of students entering EE415 and EE416.
CC Recommendation: CC recently modified the pre-requisites for EE415 to explicitly require all the required 300-level EE courses to be completed before a student can enroll in EE415. We will monitor the effectiveness of the change.

2008.3
Concern: Weak programming skills
CC Recommendation: CC plans to revisit the programming requirements in the BSEE curriculum in the next academic year. A topic for discussion is whether to revert to the more rigorous computer science programming classes CS121 and CS122 in the BSEE program.

The systems area courses EE221 (Numerical methods), EE 321 (Electrical Circuits II), EE 341 (Signals and Systems), EE 451 (Digital Communication Systems), EE 464 (Digital Signal Processing) and EE 489 (Introduction to Control Systems), are discussed in the systems area report submitted by Prof. Sivakumar Krishnamoorthy in Appendix E. Again, the main recommendations are summarized next.

2008.4
Concern:  Inadequate Matlab programming skills
CC Recommendation: CC encourages system faculty to explore the effectiveness of EE221 which has been specifically introduced into the EE curriculum for addressing this concern.

2008.5
Concern:  Offering of EE441
CC Recommendation: CC recommends system faculty to either offer the course in the near future or to drop the course from the catalog.

In the area of electrophysics, the individual course reports and the summary can be seen at
http://www.eecs.wsu.edu/~schneidj/Assessment/ee.html
There was no summary report submitted for the electrophysics group. 

The assessment material related to the microelectronics area can be seen in Appendix F. The assessment reports for the courses EE311 (Electronics), EE476 (Analog Integrated Circuits) and EE477 (Analog Integrated Circuits Laboratory) are available at
http://www.eecs.wsu.edu/~schneidj/Assessment/ee.html
The main recommendations are highlighted below.

2008.6
Concern:  Coordination of EE311 and EE352.
CC Recommendation: CC recommends the microelectronics area faculty to discuss the coordination of topics in the two required core courses EE311 and EE352. This will be pursued as part of the curriculum revision planned for next academic year. 

In the power systems area, the only available reports are from the power area course EE361 (Electrical Power Systems). Two instructors did not submit assessment reports. Prof. Tomsovic has since left WSU while Prof. Donolo was an adjunct faculty. The following list summarizes the main concern of the power area faculty.

2008.7
Concern:  Phasor skills for students entering EE361
CC Recommendation: Power area faculty are encouraged to work with instructors of the pre-requisite classes EE261 and EE331 to include a better coverage of phasor problems in those classes.

2008.8
Concern:  Writing in the Major (M course) requirements for EE362.
CC Recommendation: CC has changed the writing in the major requirement class to EE352 from EE362 effective Fall 2008.


Focus group reports used in the previous year assessment process have been replaced by a new assessment tool, Senior Curricular Debrief Session Report, starting this academic year. The Senior Curricular Debrief Session report, administered and prepared by CTLT, serves as a primary metric for the BSEE Program outcomes F, G, H, I and J. This report is presented in Appendix G. The main concerns from the debrief session report are stated below.

2008.9
Concern:  Coverage of ethics in EE curriculum.
CC Recommendation: Students note that they cannot recall which EE courses involved discussion of engineering ethics. CC will monitor the coverage of ethics related topics in EE courses as part of the curriculum revision planned for next year.

2008. 10
Concern:  Exposure of curriclular debrief to general EE faculty.
CC Recommendation: CC will share the results of curricular debrief report with all EE faculty and encourage similar assessment tools in other EE courses. EE 415 and EE 416 senior design courses have already started in this direction.


A compilation of assessment activities by CC in evaluating each of the A through K program outcomes is presented next. The recommendations by CC related to each of these outcomes is summarized below. Most of these recommendations are related to one or more of the concerns (2008.1) to (2008.11) as noted below, and they are repeated below for the sake of completeness.

Outcome A: Ability to apply knowledge of mathematics, science and engineering.

1) EE 261 and EE 262 will be merged into a single 4 credit course. Core contents remain the same; three phase circuits has been dropped from the syllabus.
2) CC will work with the Dean’s office on possibly strengthening the mathematical skills learned by our students in the basic mathematics classes. 

Outcome B: Ability to design and conduct experiments as well as analyze and interpret data.
1. EE 261 and EE 262 will be merged into a single 4 credit course for better lab-lecture coordination.  

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

1. Outcome measures do not indicate any specific weakness in this area for the EE students. CC will continue to monitor the coverage of design topics in the revised EE curriculum.

Outcome D: Ability to function on multidisciplinary teams.

1. Presently, our EE senior design teams contain only EE students and computer engineering students. EECS is moving toward more interdisciplinary teams within EECS. Soon the computer science students will participate in a required two sequence senior design program similar to the EE415/416 sequence presently required for all EE and computer engineering students. In addition, EECS students will be able to “crossover” and participate in either the EE senior design projects or the computer science senior design projects. In addition to this, the Dean of Engineering has endorsed a scheme by which seniors within any engineering school or department can “intermingle” and join each other’s design projects. This use of broader spectrum interdisciplinary teams is encouraged by CC; however, all ABET outcomes must continue to be assessed properly. 
2. To strengthen our students’ experience in the teaming environment, teaming skills should be introduced early in the curriculum and reinforced at each level throughout the EECS curriculum. Teaming skills include effective communication with spoken and written English. EECS should measure student proficiency with spoken and written English, especially when English is the student’s second language. In some cases an accent reduction class or equivalent should be required of some students before they enter the EE415/416 sequence. CC should ask one of the design instructors, Scott Campbell, to make a DVD presentation that can be shown to EE415/416 classes. The focus would be on teaming skills, team dynamics, and efficient techniques for engineering teams. The material would be a mix of textbook theory and personal observations from teaching EE415/416. A team of former students could be invited to participate. By having the information on DVD the burden for presenting the material every semester would be lessened. Industry Advisory Board members should also be surveyed regarding successful seminar series that are used to train their employees on modern engineering teaming skills. 

2008.12
	Concern:  Interdisciplinary engineering design courses.
CC Recommendation: CC will work with the Dean’s office in the development of interdepartmental engineering design classes as well as Computer Science design classes as alternates to the EE design courses. 

Outcome E: Ability to identify, formulate, and solve engineering problems.

1. CC will recommend the electro physics area faculty to discuss the syllabi for EE 331 and EE 351 towards better coordination. 
2. CC will recommend system area faculty to consider introduction of contemporary industrial design concepts into EE 489, which will also address concerns on Outcome J on knowledge of contemporary issues. 

Outcome F: Possess an understanding of professional and ethical responsibility. 

1. CC will work with instructors of EE 415 and EE 416 to incorporate discussions of ethics more explicitly into EE415 and 416. CC will identify other EE courses where discussion of ethics can be incorporated more explicitly. 
2. In senior design classes, there should be more explicit discussion of standards and their relevance in engineering practice. CC will identify other EE courses where explicit discussion of standards and their relevance in engineering practice can be introduced.	

Outcome G: Ability to communicate effectively in written and oral formats.

1. CC will coordinate with instructors of EE352 on the assessment of writing skills in that course.
2. CC will explore the option of introducing oral communication components such as seminars in any EE course other than EE 415 and EE 416. 

2008.12
	Concern: Oral communication components in EE curriculum
CC Recommendation: CC will monitor the coverage of oral communication components in EE curriculum (CC monitoring needed). 

Outcome H: A broad education to understand the impact of engineering solutions in global, economic, and societal context.

1. CC will recommend the instructors of EE 415 and EE 416 to work with CTLT to improve the assessment of Outcome H in the courses. Compared to last year curricular debrief report, in the 2008 report, there is much better consistency of evaluator scores between EE faculty evaluators and CTLT evaluators. 

Outcome I: Recognize the need for, and have the ability to engage in life-long learning. 

1. The course assessment report for EE 234 needs to clarify how Outcome I is being assessed in the course, and provide details on the assessment measures. Curriculum committee will work with instructor of EE 234 to require submission of course assessment report for every time the course is taught.

Outcome J: Have a broad education and knowledge of contemporary issues.

1. CC will work with instructors of EE 415 and EE 416 as well as a few specific EE technical elective courses to improve the coverage of contemporary issues in EE curriculum. CC will recommend the instructors of EE 415 and EE 416 to work with CTLT to improve the assessment of Outcome J in the courses. Work is already in progress in this report as discussed in Appendix D.

Outcome K: Ability to use techniques, skills and modern engineering tools necessary for engineering practices.

1. Some assessment reports lack details on how the course metrics are related to the outcome being assessed. CC should hold training sessions so that faculty and instructors will write assessment reports that more clearly assess Outcome K. 

Appendix A
Assessment Plan
 
BSEE Assessment Plan
An assessment plan has been developed and put in place to ensure that graduates have achieved the educational objectives and the program outcomes of the BSEE degree program.
Our assessment process has four distinct but related purposes:
1. Assessing the achievement of program educational objectives.
2. Assessing the achievement of program outcomes.
3. Aligning our program objectives and outcomes with the changing needs of our constituencies.
4. Improving EECS programs.
Four sub-processes, one for each of these purposes, constitute the assessment process used for each of the EECS programs. Some inputs are shared between the sub-processes, but the sub-processes have different time scales reflecting the practicalities of acquiring different inputs and the inertia of the educational processes that are being monitored and improved. The School's assessment committee, comprising the Director and the three curriculum committee chairs, monitors the assessment process itself.

Sub-process 1. Assessing the achievement of program educational objectives
[image: EdObjectivesFlowchart]
Objectives Flowchart
Overview: Achievement of program objectives is measured as described above using alumni surveys and through interactions with the IAB and industrial recruiters. The Electrical engineering curriculum committee and the School’s assessment committee use these inputs in advising the faculty regarding changes to the curriculum to address identified problem areas. The School’s assessment committee (the Director and the chairs of the curriculum committees for all the programs) consider these inputs as well as changes in University and ABET requirements to formulate proposed changes to the objectives.
Time Scale: Alumni surveys are conducted every three years. IAB and recruiter interactions occur twice a year. The curriculum committee incorporates assessment of program objectives in its annual report in years in which alumni surveys are conducted.
Required Documentation: Alumni survey results; IAB and recruiter notes.
Responsibilities:
· Development officer and Corporate Relations Officer– identify alumni and request survey participation
· School director – plan and conduct IAB meetings
· Faculty – meet with recruiters
· Electrical Engineering curriculum committee – evaluate data and report recommendations concerning the objectives in the annual report
· School assessment committee – recommend changes to the objectives to meet changing needs of the constituents and changing external requirements
· The objectives and outcomes of the program and the curriculum by which they are achieved are the responsibility of the Electrical engineering faculty as a body; changes are adopted by vote of the faculty.
· 
Sub-process 2. Assessing the achievement of program outcomes
[image: outcomesflowchart]
Outcomes Flowchart
Overview: For each program, the School maintains a program of study with program outcomes mapped to courses. Course designs require students to demonstrate, through work products such as homework, examinations, lab exercises, projects, written and oral presentations, their achievement level on the mapped outcomes. As a direct measure of achievement of outcomes, courses are designed to ensure that successful completion requires achievement of program outcomes. Each instructor certifies that a grade of C or better represents achievement of minimum requirements. The school retains documentation in the form of the instructor’s certification and examples of student work as evidence that the certification is justified. The university-wide degree audit reporting system ensures that every graduating student meets the degree program requirements which include the condition that students achieve a grade of C or better in all courses in the major.
The assessment process collects documentation of the achievement of outcomes from each course as students progress through the program. The Course Assessment Report documents each instructor’s assessment of outcomes for each course instance. A template for the report, listing expected program outcomes and course topics, is maintained by the coordinator for each course. End-state assessments are conducted through consideration of students’ performance in senior-level courses, through exit-surveys and senior Curricular Debriefs, through alumni surveys and discussions with the IAB. The Curriculum Committee uses these inputs to formulate its annual assessment report which recommends curriculum and course changes to the faculty based on the results of assessment.
Time scale: this sub-process runs continuously.
Required documentation: For each course instance, a Course Assessment Report document that shows how the work products (hw, tests, etc.) relate to achievement of the program outcomes, signed by the instructor; for each course instance syllabus, sample student work, assignments, examinations, etc.; student course evaluations; student transcripts and degree audits; senior exit surveys and interviews, Curricular Debrief reports. Alumni surveys also enter into this process.
Responsibilities:
· Electrical Engineering curriculum committee maintains the program of study and mapping of program outcomes to required courses, subject to approval or modification by the program's faculty (see the program improvement sub-process.)
· Course instructors devise and assess assignments and examinations in which students demonstrate their achievement of the required outcomes. Instructors produce a Course Assessment Report for each semester that a course is taught. It details how that instance of the course assessed the expected outcomes and asked the instructor to comment on students’ preparation for the course.
· The School maintains course instance documentation and Course Assessment Reports in a central location.
· Until Spring 2004, graduating seniors were interviewed by a senior faculty member, but this activity has been supplanted by Curricular Debriefs (described previously) and senior surveys.
· The University Registrar maintains transcripts and provides degree audits that ensure that every student meets all the requirements of the program as a condition of graduation. Students can review their degree audit on-line at any time. The School's Undergraduate Advisor assists students in registering for required classes and meeting other graduation requirements.
· The School does not have direct access to initial career placement data for all the students. The senior survey collects this information but many students do not have jobs by the time they take the survey. The alumni survey queries students as to their career progress.
· The Electrical Engineering curriculum committee reviews the collected data and reports identified issues and suggested changes to the faculty for action. It also creates an annual program assessment report for the faculty and the Associate Dean.
· The school assessment committee reviews suggested changes to the outcomes, courses, and curricula for consistency across the programs offered by the school.
· As noted for sub-process 1, the objectives and outcomes of the program and the curriculum by which they are achieved are the responsibility of the Electrical Engineering faculty as a body; changes are adopted by vote of the faculty.
· 
Sub-process 3. Aligning with constituencies' needs.
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Aligning Flowchart
Overview: Our process for aligning our programs’ objectives and outcomes with industrial constituencies’ needs involves three main sources of input: our Industrial Advisory Board, alumni surveys, and surveys and interviews of graduating students. Additional constituency input comes in the form of the institutional mission of WSU, which reflects the interests of Washington's citizens, and the ABET accreditation criteria. The faculty desires good personal and institutional reputations. Faculty members take pride in producing qualified graduates. Faculty input comes from faculty meetings and retreats, daily e-mail, oral, and written communications. Input from these sources is synthesized into the objectives and outcomes for each program in the School.
Time scales: We fully review program objectives and outcomes with the IAB at least every three years, though IAB input on specific issues may also be solicited annually. Alumni surveys are conducted every three years. Surveys of all graduating students are carried out each semester and a subset of graduating students participate each year in a curricular debrief that elicits their opinions of the program (in addition to the formally assessed component addressed above). Faculty review is continual through faculty and curriculum committee meetings as well as other forms of communication. We expect that objectives and outcomes will be quite stable over periods longer than three years. However, we are prepared to make changes in response to identified issues on an annual basis if needed.
Documentation: results of surveys and interviews; agendas and minutes of IAB meetings; agendas and minutes of faculty meetings; published objectives and outcomes; minutes of curriculum committee meetings.
Responsibilities:
· The Electrical Engineering curriculum committee maintains surveys administered to graduating seniors and alumni. The survey questions attempt to elicit individuals' perspective on both the importance to their current work of various aspects of the curriculum and the preparation that they received in that aspect.
· The School's Undergraduate Advisor conducts the survey of graduating students.
· The School's Development Officer and Industry Relations Officer identify alumni 2, 5 and 10 years past their graduation and solicit their participation in the alumni survey, which is administered every three years.
· The Director plans the IAB review of objectives and outcomes with the help of the curriculum committees.
· EE curriculum committee reviews all the collected data to determine if any changes to the program objectives and outcomes are indicated. Changes are recommended to the School Director who will present the proposed changes to the faculty for deliberation and approval
· 
Sub-process 4. Improving the Programs
Overview: Improving the programs is the major reason behind the existence of the other two sub-processes. In the figures above, program improvement is indicated by the closed feedback loops from assessment data collection to changes in the curriculum, outcomes, and objectives. The School's programs are expected to lead students to achievement and attainment of the program outcomes. To this end, the curriculum committee for each program maintains a program of study and a mapping of outcomes to specific courses within that program. The program improvement sub-process will, over time, lead to increases in both the average levels achieved by our students and the percentage of students reaching the minimum achievement level. The program improvement sub-process uses inputs from a variety of sources: the course documentation collected by the School for each course (Course Assessment Reports) including student work; student course evaluations; instructors' reflections on the level of preparation of students entering their classes and their achievement on leaving classes; retention rates from semester to semester; placement of graduates; alumni surveys; IAB input; and the annual curricular debriefs described above.
Time scale: The program improvement process at this level is the continuing responsibility of the curriculum committees, consuming most of their attention at several meetings each year. Many of the inputs are available each semester and aspects may be reviewed at any time. However, changes to the program of study are recommended to the faculty once a year. Adoption by the faculty is followed by publication of changes in the University catalog. The changes become requirements for students subsequently certifying in the major.
Documentation: published mapping of outcomes to courses; curriculum committee and faculty meeting minutes; the annual assessment report.
Responsibilities:
· The EE curriculum committee (CC) establishes and maintains, subject to advice and concurrence by the faculty, the program of study and mapping of program outcomes to courses. The CC also reviews the inputs for problems or opportunities throughout the year.
· The EE curriculum committee evaluates progress toward achievement of the program objectives and outcomes and reports to the faculty on what has been achieved.
· The EE CC annually reviews new and previously identified issues. For new issues a recommended plan of action is brought to the faculty. For previously identified issues the results of actions taken are assessed and the plan updated or the issue closed.
· The faculty acts on the CC’s recommendations or on its own initiative.
· The Undergraduate Advisor maintains the School's files of course materials, survey results, and other raw data inputs for the improvement process.

Appendix B
EE Curriculum Flowchart
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Appendix C
EE Program of study (Effective Fall 2010)
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Track Requirements (Effective Fall 2010)
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Appendix E
Systems Area Assessment Summary Report

Individual course assessment reports can be seen at http://www.eecs.wsu.edu/~schneidj/Assessment/ee.html

EE Systems Area ABET report for Academic year 2007-2008

Courses covered: EE221, EE321, EE341, EE451, EE464, and EE489.

Observation from reports
All the reports indicate that the students successfully completing one of the above courses have achieved the intended ABET assessment outcomes for that course. For the most part, the instructors were satisfied with the overall preparation of the students entering the course and performance of the students at the end of the course. 
Significant variation in student programming skills was a concern in EE221. Change in EE graduation requirements (programming courses) could have contributed to this; this variation has improved in Fall 2008. 
Inadequate matlab skills were again a concern expressed in some courses, though an improvement (over previous years) was noted. The introduction of EE 221 (Numerical Computing for Engineers) seems to have helped in this respect. 
The math background of some students was again a concern in many courses. Application of concepts learnt in prerequisite courses was also a concern in some cases. On the positive side, students were better able to assimilate different concepts when applied to a course design project. 
Communication skills (written and oral) were generally adequate; providing appropriate feedback based on interim reports helped the students learn to prepare a good final report. 

Recommendations
· EE441: It was generally agreed that EE441 (or a controls laboratory) needs to be offered as a senior elective in the near future. Instructor resource continues to be a concern. There is strong student interest and instructor willingness to offer the course. Hopefully the School can provide additional resources to offer this in the near future. 

Follow up with Changes
· EE221: The experience so far has been positive. Students have generally better matlab skills than in previous years. We will continue to monitor the progress and make changes in EE221 as required. 
· EE341: Stat 360 has been added as a co-req. to EE341 and a probability application has been added to EE341 (starting Fall 2007). Frequency modulation has also been dropped. So far, the changes have been reasonably well received. 











Appendix F
Microelectronics Area Assessment Summary Report

Individual course assessment reports can be seen at http://www.eecs.wsu.edu/~schneidj/Assessment/ee.html

To:	Curriculum Committee
From:	George La Rue
Subject: 	Microelectronics Area Committee Recommendations

The microelectronics area committee met November 20, 2008 with Professors Heo, LaRue and Osman present. Input from Professor Ringo was received on November 21 and all professors reviewed the recommendations.  The committee has the following recommendations based on the assessments for the 2007-2008 academic year for courses EE311 and EE476 and EE477.   

For EE311:
· With recent changes in the students’ curriculum too much is being asked of EE311 to provide a proper understanding of electronics. Today, no associated electronics laboratory and no course in either electronic materials or elementary device physics are required by electrical engineering students. Many students have no practical grasp of the material without an associated lab. Last year we agreed that a more closely coupled co-requisite lab course EE352 would help students understand the circuits and concepts better. We now recommend that students be required to take EE352 concurrently with EE311 and we will work with the EE Curriculum Committee to modify the requirements. We will work with the EE352 instructor to modify EE352 to coordinate the lab experiments to better help student understanding of EE311 material. Computer engineering students currently are not required to take EE352. This change in requirements will need to be addressed by the Computer Engineering Curriculum Committee. 
· The average percentage of students failing EE311 dropped to about 10%, which is down from 20% last year and 35% the year before. We will continue to monitor this.
· EE311 emphasizes problem solving skills, with which the students seem not to have experience. Many students coming into EE311 have trouble with resistor divider problems. We recommend continuing to spend time in lecture at the beginning of the semester reviewing basics and/or having problem solving sessions starting early in the semester. In addition, we also recommend that EE311 instructors give a 10 question exam on material they should have learned in EE261 that is critical to doing well in EE311. Students are required to get 9 correct answers in order to stay in the class. Students will have 5 attempts. 
· Some students have complained about the book. We tried a different book a couple years ago, which did not work out well, and we went back to a newer edition of Sedra and Smith. We will continue looking for a better book. 

For EE476
· There were only 5 undergraduates that took the course in Fall 2007 compared to 10 and 11 the previous 2 years. Student performance was good and the third exam scores improved to a reasonable value. It is recommended to keep the weighting of time spent on each topic the same and see if the third exam scores remain elevated over a larger sample of students.
· Enrollment in Fall 2008 increased to 12 undergraduate students so the enrollment drop seems to be a one time event.  

For EE477
· EE477 was not taught this year. Due to lack of microelectronics faculty, it is not expected to be taught in the next year or two and has been removed from the course catalog. It may be resurrected and offered as a combination graduate/undergraduate lab in the future. 















Appendix G
EE Senior Curricular Debrief Session Report
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Electrical En gineering Schedule of Studies   Freshman   Year  

Engr 120 Innov in Design    2      

Engl 101 Intro Writing [W]  3    CptS  121  4  

Gened 110 or 111 [A]  3    Math 172 Calculus II  4  

Math 171 Calculus I [N]  4    Math  220 Linear Algebra  2  

Chem 105  Chem [P]  4    Phys 201 Engr Phys[P]  4  

 16     14  

      

Sophomore Year     

      Gened110/ 111 [A]  3  

CS122  4    EE 261 Electrical Circuits I  4  

EE 214 Logic Circuits  4      

Math 273 Calculus III  2    EE 234 Microproc Sys  4  

    EconS 101 or 102 [S]  3  

Phys 202 Engr Phys[P]  4    Math 315 Differential Equations  3  

 1 4     17  

Junior   Year         

    

    Track Elective  3  

EE 311 Electronics  3    EE 341 Signals and Systems  3  

EE 321 Electrical Circ II  3      

EE 331 Fields & Waves  3    EE 361 Electrical Power Sys  3  

EE 352 Electrical Eng Lab  3      

Eng Sci Elective I  3    Math 360  3  

 15    Eng Sci Elective II 1  3  

     1 5  

Senior   Year       

     

    

Engl 402   3      

Intercultural [I,G,K]  3    Tier III [T] & [D 6 ]  3  

EE 415 Design Project  Mgt 4  2    EE 416 Electrical Eng Design 4  3  

Biological Science [B]  3    Track Elective  3  

Probability & Statistics Elective 2  3    Track Elective  3  

Track Elective  3    Arts/Hum [H/G]&[D]  3  

 17     15  

Tot al Credit Hours: 123  
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Electrical Engineering Schedule of Studies

Freshman Year

		Engr 120 Innov in Design 

		2

		

		

		

		



		Engl 101 Intro Writing [W]

		3

		

		

		CptS 121

		4



		Gened 110 or 111 [A]

		3

		

		

		Math 172 Calculus II

		4



		Math 171 Calculus I [N]

		4

		

		

		Math 220 Linear Algebra

		2



		Chem 105  Chem [P]

		4

		

		

		Phys 201 Engr Phys[P]

		4



		

		16

		

		

		

		14



		

		

		

		

		

		



		Sophomore Year

		

		

		



		

		

		

		

		 Gened110/111 [A]

		3



		CS122

		4

		

		

		EE 261 Electrical Circuits I

		4



		EE 214 Logic Circuits

		4

		

		

		

		



		Math 273 Calculus III

		2

		

		

		EE 234 Microproc Sys

		4



		

		

		

		

		EconS 101 or 102 [S]

		3



		Phys 202 Engr Phys[P]

		4

		

		

		Math 315 Differential Equations

		3



		

		14

		

		

		

		17



		Junior Year

		 

		

		

		

		



		

		

		

		



		

		

		

		

		Track Elective

		3



		EE 311 Electronics

		3

		

		

		EE 341 Signals and Systems

		3



		EE 321 Electrical Circ II

		3

		

		

		

		



		EE 331 Fields & Waves

		3

		

		

		EE 361 Electrical Power Sys

		3



		EE 352 Electrical Eng Lab

		3

		

		

		

		



		Eng Sci Elective I

		3

		

		

		Math 360

		3



		

		15

		

		

		Eng Sci Elective II1

		3



		

		

		

		

		

		15



		Senior Year

		

		

		

		

		



		

		

		

		

		



		

		

		

		



		Engl 402 

		3

		

		

		

		



		Intercultural [I,G,K]

		3

		

		

		Tier III [T] & [D6]

		3



		EE 415 Design Project Mgt4

		2

		

		

		EE 416 Electrical Eng Design4

		3



		Biological Science [B]

		3

		

		

		Track Elective

		3



		Probability & Statistics Elective2

		3

		

		

		Track Elective

		3



		Track Elective

		3

		

		

		Arts/Hum [H/G]&[D]

		3



		

		17

		

		

		

		15





Total Credit Hours: 123
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Each track requires at least 15 total credits.     Power track :   Required course:    EE 362  Power System Lab   EE 4 91  Performance of Power Systems   At least six credits from:    EE 489 Introduction to Control Systems   EE 493 Protection of Power Systems I   EE 494  Protective Relay Lab   EE 483 (Renewable energy course, to be made permanent in Spring 2010)    At least three more credits from the list of approved  technical   electives.       Microelectronics track :   Required:    EE 35l Distributed Parameter Systems   EE 496 Intro to   Semiconductor Device Theory   EE 476 Analog Integrated Circuits   At least two from:    EE 489 Introduction to Control Systems   EE 464 Digital Signal Processing I   EE 431 RF and Microwave Circuits and Systems     Systems track :   Required:    EE 489 Introduction to Cont rol Systems   EE 464 Digital Signal Processing I   At least one from:    EE 432 RF Engineering for Telecommunications   EE 451 Digital Communication Systems   At least two from:    EE 351 Distributed Parameter Systems   EE 431 RF and Microwave Circuits and Systems   EE  451 Digital Communication Systems   EE 432 RF Engineering for Telecommunications   EE 470 Concepts in Biotechnology     General track :   At least two from:    EE 489 Introduction to Control Systems   EE 362  Power System Laboratory   EE 351 Distributed Parameter Systems   A t least one from:    EE 432 RF Engineering for Telecommunications   EE 451 Digital Communication Systems   EE 491  Performance of Power Systems   EE 496 Intro to Semiconductor Device Theory   At least six credits from the list of  approved technical electives , which m ust include three credits of  400 -   or 500 - level EE coursework.    
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Each track requires at least 15 total credits.



Power track:

Required course: 

EE 362 Power System Lab

EE 491 Performance of Power Systems

At least six credits from: 

EE 489 Introduction to Control Systems

EE 493 Protection of Power Systems I

EE 494 Protective Relay Lab

EE 483 (Renewable energy course, to be made permanent in Spring 2010) 

At least three more credits from the list of approved technical electives.

 

Microelectronics track:

Required: 

EE 35l Distributed Parameter Systems

EE 496 Intro to Semiconductor Device Theory

EE 476 Analog Integrated Circuits

At least two from: 

EE 489 Introduction to Control Systems

EE 464 Digital Signal Processing I

EE 431 RF and Microwave Circuits and Systems



Systems track:

Required: 

EE 489 Introduction to Control Systems

EE 464 Digital Signal Processing I

At least one from: 

EE 432 RF Engineering for Telecommunications

EE 451 Digital Communication Systems

At least two from: 

EE 351 Distributed Parameter Systems

EE 431 RF and Microwave Circuits and Systems

EE 451 Digital Communication Systems

EE 432 RF Engineering for Telecommunications

EE 470 Concepts in Biotechnology



General track:

At least two from: 

EE 489 Introduction to Control Systems

EE 362 Power System Laboratory

EE 351 Distributed Parameter Systems

At least one from: 

EE 432 RF Engineering for Telecommunications

EE 451 Digital Communication Systems

EE 491 Performance of Power Systems

EE 496 Intro to Semiconductor Device Theory

At least six credits from the list of approved technical electives, which must include three credits of 400- or 500-level EE coursework.
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2009 Curricular Debrief Project to Assess ABET Outcomes 3f-j


DRAFT Findings and Recommendations

Prepared by: The Center for Teaching, Learning and Technology

Date: August 24, 2009

PURPOSE 


This draft has been prepared by the Center for Teaching, Learning and Technology (CTLT) for the Electrical Engineering and Computer Engineering (EECE) program.  Please record your comments and questions as you read and reflect on this information.  The value of this information depends on EECE administration and faculty discussing it, determining what it means to the program and making decisions based on that shared understanding.   CTLT is available to consult and collaborate with EECE faculty to implement recommendations.


CONTENTS


I.  Executive Summary


II.  Overview of 2009 Curricular Debrief Process and Procedures


III.  Findings for Spring 2009

1. Faculty ratings of the curricular debrief discussions

2. Faculty comments on student performance of each ABET outcome

3. Faculty comments on the curricular debrief process/procedures

4. Summary of student focus groups 

IV. CTLT Recommendations and Next Steps for 2009-2010

V.  Faculty Recommendations and Next Steps for 2009-2010


VI.  Discussion
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VIII.  Appendix

A. 2009 Curricular Debrief Scenario and Instructions


Note: The discussion transcript, the 2009 ABET Professional Skills Rubric and other related documents are located in the Electrical Engineering and Computer Engineering Workspaces of the project electronic portfolio at http://eportfolio.wsu.edu/CEA

I. EXECUTIVE SUMMARY


Washington State University’s (WSU) Electrical Engineering and Computer Engineering (EECE) programs have been participating in the college-wide curricular debrief project to directly measure programmatic efficacy in developing students’ engineering professional skills since spring 2007. Using the ABET Professional Skills rubric, EECE faculty rated three spring 2009 senior student group curricular debrief discussions.  Assessment specialists from the WSU Center for Teaching, Learning, and Technology (CTLT) compiled and analyzed the faculty ratings and comments, as well as the student focus group input, and made recommendations for program improvement.  This assessment provides data to inform the ongoing improvement of the EECE program and also supports work towards the CEA’s re-accreditation by ABET and WSU’s re-accreditation by the Northwest Commission on Colleges and Universities. This direct assessment method has been recognized by both ABET and ASEE as a solid and innovative direct method for developing and assessing professional skills simultaneously.  The paper describing this project won the 2008 ASEE Annual Conference & Exposition Best Overall Conference Paper Award. 
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2009 Ratings: EECE Program Efficacy*                    2008 Ratings: EECE Program Efficacy*

   *average faculty ratings of three  student groups N= 28                                 *average faculty ratings of two student groups N= 17

According to the faculty ratings, the EECE program’s efficacy in developing the ABET professional skills in their students was very similar to 2008, with the 2009 student groups performing close to the program’s competency level (4.0) in all five ABET skill categories. For graphs representing ratings of each of the three participating 2009 student groups, visit the Electrical Engineering and Computer Engineering Workspaces of the project electronic portfolio at http://eportfolio.wsu.edu/CEA 

II. OVERVIEW OF SPRING 2009 CURRICULAR DEBRIEF PROCESS AND PROCEDURES

Three 45-minute curricular debrief sessions were conducted with a total of 28 Electrical Engineering and Computer Engineering senior design course students in spring 2009. Students discussed issues surrounding university computing facilities and energy efficiency (see Appendix A for the scenario and instructions). The discussions were taped and then transcribed.  45-minute focus groups with the same students followed each discussion to determine how students thought that they had gained the professional skills they used to address the issues raised in the scenario, as well as to elicit their perspectives regarding program strengths and areas for improvement. The discussions were taped and then transcribed. 


Four EECE faculty participated in the 2009 rating session (two of the faculty who rated in 2008 rated in 2009; two were new to the project).  Participants: professor/associate director; assistant professor, part of the project since the outset; associate professor, new to the project; assistant professor, new to the project.  Transcript #1 was rated in a face-to-face norming session.  Faculty then rated Transcripts #2 and #3 via an online survey form embedded in their programs’ online workspaces.

Discussion instructions changed to include more structured prompts in 2009:

Imagine that you are a team of engineers working together for a company/organization on the issue(s) raised in the scenario below. Discuss what your team would need to take into consideration to address the issue. You do not need to suggest specific solutions, but try to come to a consensus on what is most important, and agree on one or more possible approaches. You will have 45 minutes.  You will need to hand in a piece of paper with your team’s responses to the following prompts:


· What are the primary issues raised? Rank them.


· Who would you need to involve outside your team to best address this issue?


· Record questions that arise from the scenario – where might you find the answers?


· What are some possible approaches to address the issues you’ve identified as most important? 


· Conduct a brief impact evaluation for each approach on a variety of contexts.


· Choose one or two approaches/solutions that seem most feasible and state your rationale.


Note: All EECE senior design students (save for those in the entrepreneurship program) participated in a one-hour engineering professional skills workshop in 2009 facilitated by Dr. Ashley Ater Kranov of CTLT.  They discussed mega city power in-feed issues facing Beijing, China.

III. FINDINGS FOR SPRING 2009

1. Average Faculty Ratings of the 3 Curricular Debrief Discussions

· 3f: the understanding of professional and ethical responsibility (4.13)

· 3g: the ability to communicate effectively (3.83)

· 3h: the ability to understand the impact of engineering solutions in a global, economic, environmental, and societal context (3.67)

· 3i: the ability to engage in life-long learning (3.75)

· 3j: the knowledge of contemporary issues (4.13)

 2009 Ratings: EECE Program Efficacy*
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  *average faculty ratings of two participating student groups N=28
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2. Faculty Comments on Student Performance of Each ABET Outcome

(3f) the understanding of professional and ethical responsibility


· Student Discussion #1: Group didn’t discuss how to organize system administration issues.  

· Student Discussion #1: Major gaps in stakeholders.

· Student Discussion #1: Good about data integrity.  Good with stakeholders (scientists and administrators), but not local community outside of campus.

· Student Discussion #1: Stakeholders generally well identified.  Missed major issue of cluster/server administration access.  Didn’t understand research funding.  Recognized security as a hot issue, but not sure if that is “ethics” in this context.

· Student Discussion #1: Identified other issues like data security, backups, etc.  Involved other stakeholders like administrative staff; students not considered.  Recommended to treat cooling technologies for server. How would you effectively communicate and seek input from major stakeholders?

· Student Discussion #2: Ethical consideration was fairly weak.  Stakeholders were identified but not as well as I would expect.  Not much discussion on balancing cost with benefit; e.g., a cost-benefit analysis of possible approaches.

· Student Discussion #2: The consideration of the effect on IT jobs (of the proposed solutions) was very nice.

· Student Discussion #2: They recognize the need for a coherent plan but they place a bit too much emphasis on "power" rather than the needs of the users (which brought about the mess in the first place). 

· Student Discussion #2: Students have discussed the professional issues in details, but they did not discuss much about the ethical issues.

· Student Discussion #3: Several of the proper concerns and issues are mentioned, but there is little follow-up.  No in-depth discussion.

· Student Discussion #3: They do a reasonable job of identifying stakeholders, at least within the confines of the university. Customer technical specifications are considered. Proprietary and confidential issues are discussed.  

· Student Discussion #3: They mention information systems, facilities operation, and security issues but not in much detail. Identifying stakeholders is weak. Scheduling access seems to be their solution, which is not innovative.

 (3g) the ability to communicate effectively* 


*Note: In 2009, individual students were not identified in the transcript. Ratings are based on the group as whole.


· Student Discussion #1: Good with brainstorming as a group but not efficient at communicating.

· Student Discussion #1: Approach is not concrete.

· Student Discussion #1:  A bit hard to judge if a few students were monopolizing conversation/discussion, but certainly input was solicited.

· Student Discussion #2: It's hard to judge this without identifying individual speakers, but it appears students were able to speak without interruption, subsequent speakers would comment on previous speakers, there was some quest for consensus, there was decent recording (and "play back") of comments, etc.

· Student Discussion #2: Discussion seems very disjointed. Many statements make little or no sense to me (e.g., #1, #14, #72, #95, #120, etc.). Several comments are off-topic (and some things that are pertinent are considered "out of scope"). "Network" is used in a very confusing way (it appears some are confusing networking with computing).

· Student Discussion #3: Students were polite and seemed to communicate effectively. Read back their notes several times. Asked if all had expressed their ideas.

· Student Discussion #3: The group is consulted many times for their opinions but this might have been caused by the prompt which nearly gave them a design algorithm to follow. This group did not seem particularly strong at communication skills.

· Student Discussion #3: Whether majority of the students was participating is not clear.

(3h) the ability to understand the impact of engineering solutions in a global, economic, environmental, and societal context.

· Student Discussion #1: Good with economy, but nothing on global environment or culture.

· Student Discussion #1: No global issue. No cultural, societal, or environmental.  Only economical.  Global warming!

· Student Discussion #1: The “context” implies that the students should have come up with a “best approach.”  They identified one they thought was best, but the best approach would have been to develop a plan that was likely to lead them to the best approach.

· Student Discussion #1: Some solutions work in some environments but not in others. e.g., requirements of university, research lab, and commercial enterprise are different.  Not much recognition of that.     

· Student Discussion #2: It was naive to dismiss security as "out of scope" (line 31).

· Student Discussion #2: They consider some issues like waste disposal and international sharing or resources. However, the discussion was rather shallow.

· Student Discussion #2: Very weak discussion of the larger context of the problem. They mention cost analysis, but they don't place that cost in any sort of context (cost to whom? benefit to whom? what kind of costs? etc.).

· Student Discussion #2: They did a good job in this.

· Student Discussion #3:  Considered economics, energy, global (time zone load leveling) and polar bears. Weak on societal impact but quite strong on ABET skill 3h.

· Student Discussion #3: They mention reduced costs, benefits to the college, energy efficiency, and least initial investment. This group was very weak on global issues and societal issues.

· Student Discussion #3: Effects on environment was not discussed in details. Also the cultural/societal context was missing.

(3i) the ability to engage in life-long learning


· Student Discussion #1: Consult corporate people who have done it already. 

· Student Discussion #1: B.W. issue is raised, but how to address?  Upgrading the system is not enough.  Software development.

· Student Discussion #1: Students recognized the need to obtain more input.  Answer #57 not on target, though (nor 53).

· Student Discussion #1: Need to get input about current costs.  Not much discussion.  A formal cost-benefit analysis would be useful to justify any approach.  Student did bring in their individual experience based on internship (Schweitzer).     

· Student Discussion #2: This group was somewhat weak on recognizing the need for collecting more data; e.g. costs for the proposed solution(s), break down of server power costs, cooling costs, upgrade costs etc. Seemed to imply they know everything and can propose a solution.

· Student Discussion #2: They recognize the need to develop a plan and bring in experts in the field(s) (including mechanical engineers, financial planners, other universities, and consulting firms). However, there are some statements made that are just plain wrong (e.g., #8) and nobody catches these.

· Student Discussion #2 These students recognize some places they may need to turn for additional input, but generally appear to be unaware (or unwilling to admit) their own ignorance.

· Student Discussion #2: Software upgradation has not been discussed.

· Student Discussion #3: They recognize the need for better data and state that as an important activity for the designers. The mention the work at Stanford. They describe in detail measurements that are needed (frequency analysis.) They point out the need for metrics.

· Student Discussion #3: They mention the need to read research papers and the fact that data is missing. This group was weak on this skill.

 (3j) the knowledge of contemporary issues 


· Student Discussion #1: Kept up on local company and how they cool chips.

· Student Discussion #1: Heat generated by the data centers is a big issue; it was not discussed.  How the heat energy can be recycled?

· Student Discussion #1: Didn’t recognize cloud computing and green server farms but did recognize security issues, economic issues, networking issues…

· Student Discussion #1: Recognition of current economic environment.

· Student Discussion #2: Although security is mentioned a couple of times, it is a contemporary issue that should have been weighed more heavily. Students do recognize need for power reduction, but not necessarily in a contemporary context (e.g., obtaining power in a sustainable/cost-effective way).

· Student Discussion #2:  Students mention contracting with Amazon, but they don't elaborate on issues such as cloud computing in general, server farm location, future energy costs, etc. Security is mentioned but not fully/properly considered.

· Student Discussion #3: They mention smart grid, smart metering, large server farms, WSU collaboration with University of Idaho, and Google server farms. These are all contemporary issues.

· Student Discussion #3: They mention the current state of the depressed economy and the fact that the Regents must make financial decisions both of which could be interpreted as contemporary issues. But this group is weak in this skill.

Overall comments

· Student Discussion #2:  This was a very strong group. They did not let the detailed algorithm divert them from applying their professional skills.

· Student Discussion #3: A very weak group. The more detailed prompt might have caused them to focus less on professional skills and more on routing engineering issues. 

3. Faculty comments on the curricular debrief process/procedures

Faculty Comment after rating student group #1: 

“Faculty raters would like to retain the opportunity to use 0.5 increments in the online rating system, not just integers.  The rubric should be revised to capture multi-disciplinary aspects of the program such as the entrepreneurship design group.” [CTLT note: faculty can use 0.5 integers; it needs to be noted in the comment box as that option is currently not available in the Sharepoint survey.]

Faculty Comment after rating student group #2 and 3 online:”


“I think giving them five or six bulleted list of questions to address makes the discussion overly structured. Students tend to go from question one to two to three etc. 

“Not giving them ANY instruction (as last year) is probably not a good idea either. I am hoping there is some middle ground so that students don’t wander around without any direction but are not rigidly structured as they seemed to do in this transcript.”


“Would help to have individual speakers identified (hard to tell if there were eleven voices present).”

“Some of the prompts do not truly encourage students to discuss some things that are in the rubric.  May want to given instructions that that say they should not feel overly constrained by the prompts (that wasn't a big concern for this group, but it was for the third group).”

4. Summary of Student Focus Group 

Focus groups with the same students followed each discussion to determine how students thought that they had gained the skills they used to address the issues raised in the scenario, as well as to elicit their perspectives regarding program strengths and areas for improvement. The discussions were taped and then transcribed.  

(3f) the understanding of professional and ethical responsibility

· Students said they had learned the importance of dealing honestly with customers and not using technical jargon deceptively.


· They expressed the importance of interacting equitably as a team member and taking care not to waste time.


· Students emphasized the importance of building safe and reliable products.


· Some felt that ethical responsibilities were largely something they encountered in syllabi—ethics about cheating and appropriation.


· Students came away with the message that no matter what they designed it shouldn’t harm anyone or the environment.


· CS401 helped students think about the implications of privacy, security, and safety.


· Student quote: “ The CE 463 professor talked about you ethical responsibilities as an engineer to provide benefits, that you design solutions to benefit your client and not to take them to the cleaners.”


· Senior design projects focused on the environment and energy efficiency.


(3g) the ability to communicate effectively

· Student quote: “Social skills are really important for problem solving, but most of us learned that outside of electrical engineering.”

· Student quote: “I’ve always been told that the number one concern of employers is your social abilities and how you fit in.”

· Students recognized that writing is an important communication skill, but that English courses do not help them to write in the way they think they will be required as engineers. Student quote: “The writing isn’t tailored to engineering writing.”

· Student quote: “Doing your part as a team working together is really important.”

 (3h) the ability to understand the impact of engineering solutions in a global, economic, environmental, and societal context

· Students said concepts presented about bio-technology had helped them understand impacts.


· 351 also seemed to have highlighted certain societal impacts.


· One student voiced the opinion that although ethics got a fair amount of focus, global issues, like labor in China, were never talked about. (Some students felt that those issues were more appropriate to GER courses).


· The renewable energy class was mentioned as one focusing on global issues.


(3i) the ability to engage in life-long learning

· Students noted that being on a team helped them understand how they would continue learning from their peers.


· Students noted that the scenario was challenging in that it was an ill-structured problem and they were uncomfortable moving beyond precise numbers


· Student quote: “Being on a team helps a lot because you learn from each other.”

(3j) the knowledge of contemporary issues 

· Student quote: “Professors who have had industry experience give you better insight into real world issues.”

· Students noted that contemporary issues in the field rarely get discussed in class.


Student Recommendations


· Students said that the hands-on problem solving was what helped them the most and, if anything they would like to see even more of it.


· They noted that the design classes helped improve their social skills and that they were aware that social skills are critically important to employers.


· They acknowledged that work experience—of all kinds, not just internships—helped them to problem solve effectively.


· Students said they had learned—but not necessarily from their classes—how effective social skills can enhance problem solving.


· There were mixed reactions on the effectiveness of writing courses and many expressed a desire to have writing courses tailored for engineers.


· Help with career planning was an issue for students in all three sessions. Students didn’t feel they had gotten much in the way of career planning from their professors and most expressed that what they had gotten was due to their own initiatives in tracking down professors.  Professor Lewis seemed to be the exception.


· Students expressed that they had the impression that professors were more research oriented that teaching oriented and that they wished there could be more focus on effective teaching.


· Advising was another issue that frustrated students.  Many felt they had wasted time and been delayed because an effective advising structure was not in place.


· One student expressed the wish that there were more control systems courses and even a control systems lab.


· Students seemed to agree that the most useful aspect of 120 were the case studies.


· They also suggested that a class to see what careers in engineering really look like would be very useful right after 120.

· Students suggested creating an intro course to EE so that they could determine early in their college careers if it was really the field for them.


· They complained about the slowness of the dept. computers. 


· They also complained about the need to buy the most recent edition of textbooks with few significant changes.


· Students voiced the desire to have more lab experience.


· Generally agreed-upon suggestions:


· More hands-on work.

· More windows.


· More and more informed advisors.


· More mentors.


· More girls.


IV. CTLT RECOMMENDATIONS AND NEXT STEPS FOR 2009-2010

· Read and discuss this report with faculty in the assessment cohort and meet with CTLT to discuss recommendations and next steps.


· Incorporate focus group feedback into program and curricular improvement.


· Incorporate activities that teach and assess professional skills into the core course curriculum. 


· Have interested faculty integrate professional skill-building into their teaching by using a scenario activity in one course each semester or year. These activities may be informal student discussions during one class period, with time for reflection on the value of the activity or the skills themselves. Or, they may be assignments that ask for written responses to scenarios or hands-on group work.


· Continue to strengthen the alignment between professional skills and class activities by discussing current events related to Electrical Engineering and Computer Engineering whenever the opportunity arises naturally in class.  


· Use the 2009 revised rubric more overtly in instruction and as a guide for grading. Give students the rubric before an assignment to help them learn what is expected of them, self-evaluate, and evaluate each other on activities that teach and assess professional skills.


· Conduct department-wide rating sessions each year (preceded by norming sessions), and include a wider range of participants (faculty, students, assessment specialists, and professionals in the field).

· When rater reliability is not achieved, be sure to discuss why this may be with faculty. CTLT can help facilitate that discussion. Possible reasons for discrepancies: criterion descriptors may not be clear or consensus on what constitutes quality has not been achieved.

· Meet regularly to identify and implement changes. Solicit faculty reflections on strategies for augmenting class activities to improve student’s professional skills and level of engagement.  

V. FACULTY RECOMMENDATIONS AND NEXT STEPS FOR 2009-2010

This section should be added by the EECS faculty that participated in the rating, and those who read the report.  

VI. DISCUSSION


Ratings of student discussions by faculty on ABET professional skills 3f – 3j have remained nearly the same between 2008 – 2009 with students performing close to the program’s target competency level (4.0) in all five ABET skill categories.  However, rater agreement in 2009 on Transcripts #2 and #3 was not as strong as on Transcript #1 and this should be addressed by faculty raters discussing the scores and reaching consensus about how the rubric criteria is being applied.

Three important questions to discuss with the EECS faculty rater group are related to the limitations of this one direct measure of engineering professional skills: 


1) Are the three “snapshots” of the whole senior class a more accurate indicator of overall student mastery of program learning outcomes than one snapshot of part of the whole senior class?  


2) What do these “snapshots” of student collaborative open-ended problem solving tell the program in general?  


3) What other measures of engineering professional skills are being taken and how can they be used to compliment/triangulate this direct measure?

VII. CONCLUSION


ABET notes that using multiple measures, both direct and indirect, can provide a more accurate view of student achievement of program learning outcomes, as well as inform program curricular revisions. The results of the curricular debrief sessions may be combined with other assessment findings to give the Electrical Engineering and Computer Engineering programs a more complete picture of student mastery of professional skills. Longitudinal results of curricular debrief sessions, along with other indicators and methods, may be combined to track program improvements over the years.  

Appendix 

Electrical Engineering and Computer Engineering Curricular Debrief Spring 2009


Discussion Instructions


Imagine that you are a team of engineers working together for a company/organization on the issue(s) raised in the scenario below. Discuss what your team would need to take into consideration to address the issue. You do not need to suggest specific solutions, but try to come to a consensus on what is most important, and agree on one or more possible approaches. You will have 45 minutes.  You will need to hand in a piece of paper with your team’s responses to the following prompts:


· What are the primary issues raised? Rank them.


· Who would you need to involve outside your team to best address this issue?


· Record questions that arise from the scenario – where might you find the answers?


· What are some possible approaches to address the issues you’ve identified as most important? 

· Conduct a brief impact evaluation for each approach on a variety of contexts.

· Choose one or two approaches/solutions that seem most feasible and state your rationale.

Electrical Engineering and Computer Engineering Scenario

For decades, the major computers at the Stanford Linear Accelerator Center have multiplied almost without limit. Row by row, racks of computer servers have expanded outward in a constant quest to provide computing power for the center's data-intensive experiments. The servers have taken over new wings of an office building at the site, which is operated by Stanford University. 


Now the pipes that supply cold water to help keep the servers cool are running at full capacity. The building has trouble taking in the huge amounts of electricity that modern-day servers require. For each dollar spent on computers, the center must spend an equal amount of money to build the power and cooling systems to keep them running. That cost "has been killing us," says Richard P. Mount, the center's head of scientific computing. The price of storing and processing data, in fact, is hurting every college and university in the country.


Compared with other industries, colleges and universities have been slow to understand the problem and to adopt energy-saving techniques, experts say. Colleges are decentralized, and they often lack a cohesive strategy to reduce energy use. Researchers, in fact, often resist plans for centralization because they want their own servers just down the hall. As a result, many institutions waste millions of dollars per year powering inefficient machines, outdated cooling systems, and improvised clusters of servers stored in lab closets and back rooms.


At Stanford, leaders realized the depth of the problem when plans for every new major building included requests for major computing facilities inside of them. The requests were symptomatic of a larger problem that plagues many institutions: Data centers are spread out across the campus, making it more difficult to ensure that the computing facilities are energy efficient.


One particularly inefficient strategy for grouping servers is common at colleges. Instead of using a centralized data center, research groups install their own servers locally, often in back rooms and closets. The set-up helps gives researchers greater access to their machines, but it can take 50 percent more energy than the same amount of resources at a centralized data center. Researchers call them "server closets" or "closet clusters."


Amin M. Vahdat, a professor of computer science at the University of California at San Diego, says the strategy is particularly wasteful because researchers might only use the servers every so often, when they have a paper due or need to perform calculations. "I have my cluster and I only need it twice a year — well, I'm not going to power it down," says Mr. Vahdat, who is researching how to build more energy-efficient networks. "I build my cluster, put it in an energy-efficient closet, and use it twice a year, and I'm not exaggerating."


More and more types of researchers are depending on large amounts of computing power to perform their research, however, making a centralized data center for research all the more important. Mr. Ganger says the practice of virtualization, which allows researchers to establish different operating environments while using the same data center, has matured enough to work in a wider variety of situations.


Source: Energy Drain by Computers Stifles Efforts at Cost Control (2009, Jan. 9). The Chronicle of Higher Education

















A group of four faculty raters (three faculty from Electrical Engineering and one faculty from Computer Engineering) rated the transcripts from all three sessions.  Transcript #1 was rated by the group in a face-to-face session resulting in scores that are, for the most part, in close agreement: within a point of each other for each dimension. 



Ratings for transcripts #2 and #3 were entered electronically from each rater’s computer at the raters’ convenience, within one week of the norming session.  The online method used a SharePoint survey embedded in the programs’ online portfolio workspaces.  There is less rater agreement in the last two transcripts, particularly in transcript 2, where there is as much as a 3-point disagreement on dimension 3i.  The question of why less rater agreement was achieved for transcripts #2 and #3 should be discussed.
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