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The Department of Physics and Astronomy offers instruction to three rather different groups of students.  While there will be some common elements in the assessment procedures, an effort will be made to tailor the assessment process to address the differing circumstances and numbers in the three categories: Service Courses and Laboratories, Major Programs, and Graduate Program in Physics and Astronomy.  Based on our experiences with Assessment over the past two years we have initiated the following procedures:

A.  Service Courses and Laboratories

Assessment Procedures:  Most students taught by the department are enrolled in  physical science and introductory physics courses.  Although this group is large (more than 1,600 students per year), it is not homogeneous, with many enrolled to meet general education requirements, especially in the physical science courses, while others (e.g., engineers and science students) have a need for physics knowledge to allow them to complete other courses in their major program.

Questionnaires are distributed to each student at the conclusion of each course and laboratory.  In the lecture courses these include questions covering a broad range of topics relevant to instructional effectiveness, including evaluations of the instructor, textbook, homework and examinations.  In the associated or free-standing laboratory courses we also include questions addressing the the usefulness of the laboratory experience in developing an understanding and appreciation of the subject matter.   In addition, input is solicited from departments that send large numbers of students to our service courses.  These include education (for the physical science courses), the biological sciences departments (for the 200 Series courses) and the engineering departments (for the 250 Series courses).  Where available, we make use of the results of standardized tests (e.g., MCAT) to evaluate our effectiveness.

Actions and Outcomes during 1999-2000:  The departmental teaching evaluation asks for an overall grade of the instructor of each class (A, B, C, D, F).  For the Fall Quarter of 1999-2000, the average GPA (on a 4 point scale) for the three categories of service courses was:  Physical Science-3.08, Physics 200 Series--3.17, and Physics 250 Series--2.53.  These instructor evaluations correlate  very strongly with overall student satisfaction with the courses and are at an all time high--particularly for the Physics 200 Series.  The department has expended considerable effort and time in improving our service courses and we are gratified by the improved student evaluations.

Changes for the Future:  Based on extensive discussions with faculty in Biological Sciences, we are creating a new course Physics 262 ( to be taught on an experimental basis in 2000-2001) as an alternative course to Physics 202 or Physics 252 and intended as a calculus based course for biological science majors.  This is being done in conjunction with the creation of special Calculus courses in the Department of Mathematics for Biological Science majors.  We will report on the success of this venture in our next Assessment Report.  

B. Major Programs

Assessment Procedures:  A second central area of instruction is our major program.  Here numbers are smaller but the needs are not quite so diverse.  Again, we make use of questionnaires filled out after each course.  In addition, we survey each graduating senior during his or her last quarter.  Questions on this form  include topics related to specific courses but also focus on the major program as a whole.  Most important is a question on whether the student believes that the department met the goals of the undergraduate major program and whether improvements should be made.  Other topics that are  included are questions about general advising and preparation for involvement in research.

A few years ago, an introductory seminar (Physics 210) for all prospective physics majors was introduced. This course is offered to freshman students  and is designed to encourage students to think about the field as a whole, the scientific method and what kinds of roles scientists have in society.  An important function of this seminar is to convey to the students that our department has a broad concern about the educational effectiveness of our program and to encourage their participation in making it better.  Students are offered the assistance of upper-class physics students as mentors and are encouraged to participate in the physics major club, Society of Physics Students.  Both of these are intended to encourage the feeling that education is a communal enterprise involving synergism between faculty and students.  We have requested that the Department of Institutional Research include the students in this class  in its selective testing of freshman, with the intention of testing these same students four years later.  It will be interesting to compare the changes in performance for students who remain as our majors with those who switch to other fields.  While the numbers will not be too large, such tests will help us measure the effectiveness of our undergraduate education.

Finally, we are planning a survey of graduates of our undergraduate program five years after graduation.  We believe the perspective of students may change during the first few years after graduation and would like to determine whether the conclusions drawn from exit surveys are supported by a "five-year" survey.

Actions and Outcomes during 1999-2000:  During 1999-2000, the Society of Physics Students (SPS), with faculty advisor Larry Wilen met regularly carried out a number of group projects.  In particular they built a large catapult and constructed and launched a number of model rockets.  In March of 1999, twelve members of the SPS attended the Centennial Meeting of the American Physical Society in Atlanta, Georgia.  This trip was planned by the students and faculty advisor and was partially funded by a grant from the American Physical Society.    Students in SPS with excellent academic records become members of the physics honor society (Sigma Pi Sigma) and the SPS organized the induction ceremony. 

Allena Opper has been teaching the freshman seminar for the past three years and has provided the following information regarding retention in the program:  As of October of 1999,  60% of the students registered for Physics 210 in the Fall Quarter of 1997 are still in the program or have graduated while10% have switched majors and 30% are gone from the university.  The corresponding percentages for students enrolled in Physics 210 in the Fall Quarter of 1998 are: 57%,  22% and 21%.  The corresponding percentages for students enrolled in Physics 210 in the Fall Quarter of 1999 are: 40%, 30%, and 30%.

In our Exit Survey of B.S. Graduate in June of 2000 we obtained  the following results:

Q. Plans for future work and/or study:  All graduates were going to graduate school.
Q. How effective or important was your undergraduate education in the Department of Physics and Astronomy with respect to the following items?  Please give the number that best illustrates your experience (5=Excellent, 4=Good, 3=Average, 2=Fair, and 1=Poor)


1.  Environment in which to develop analytical skills.   Ave. Rating= 4.3

2.  Courses in the discipline.  Ave. Rating=4.7

3.  Computer and Laboratory Facilities.  Ave. Rating=3.7

4.  Sense of collegiality among students and faculty.  Ave. Rating=4.0


5.  Quality of Advising.  Ave. Rating=4.3

6.  Laboratory and research experience.  Ave. Rating=4.7

7.  Opportunities to form a vision of your future in phys. and/or astron.  Ave. Rating=4.0

8.  Development of skills to help your performance in the profession.  Ave. Rating=3.7 


9.  Overall rating of the department's program.  Ave. Rating=4.3
GOALS OF THE BACHELORS PROGAM IN PHYSICS (Please list under each goal, how well the department did in meeting in.)

· Achieve a good understanding of physics laws and principles.  [Open response.  All students used terms of good or better.]

· Develop problem-solving skills.  [Open response.  All students said good or better.]
· Give experience with measurement techniques and summarizing results of an investigation.  [Open response.  Student responses included terms such as O.K. and fairly good.]
· Develop the ability to assess uncertainties and assumptions.  [Open response.  Included terms such as O.K.] 

C.  Graduate Program in Physics and Astronomy

Assessment Procedures:  Graduate education is a very important part of our mission.  We make use of specialized teaching evaluation forms for our graduate courses to get a measure of the educational effectiveness of individual courses and faculty each quarter.   In the past we have used email with recent graduates to get input regarding their graduate education, but have had a very low response rate.  We are just  implementing an exit questionnaire to be filled out at the time of degree completion for all terminal M.S. (thesis and non-thesis) and Ph.D. graduates.  In addition, our alumni newsletter is sent to both bachelor and advanced degree recipients and provides a means of keeping in touch.  It includes in each issue a request that alumni keep in touch with the department and give us feedback on how the education they received is impacting their careers. We have also created a document on our Web Site showing where all of our Ph.D. graduates are located along with their email addresses, and we are prepared to contact all graduates electronically to respond to various questions containing their experiences in our program.  

We have also solicited input from our undergraduate degree recipients on how they evaluate the graduate programs they are enrolled in.  While this is primarily done in order to give undergraduates a basis for graduate school selection, the results of these surveys are also available for improving and evaluating our own graduate programs.  

Actions and Outcomes for 1999-2000:

The following students, listed with their major advisor received M.S. degrees in 1999-2000:

· Stepan KRUGLIKOV  

Thesis with Paul Gailey

· Dirk HANSEN


Thesis with Larry Wilen

· Alastair BEDINGFIELD

Project with Peter Jung

· Heath LAMBRIGHT

Project with Tom Statler  

· Yannis PARPOTTAS

Project with Steve Grimes

· Shahid QAMAR


Project with David Ingram

The following students, listed with their advisor and current position, received their doctoral degrees in 1999-2000:

· Francisco MIRELES
Ulloa 

Post-doc, Simon Frazer University

· Joseph THOMAS
Rollins

Technical Educator, C-Bridge

· Jacob BAK

Statler

Financial Consultant, Paretto Partners, Los Angeles

· Xuewen BAI

Kordesch
Research Scientist, Motorola, Austin, TX

· Chen-Hu CHANG
Wright

Software Engr., Bradley Corporation in Cleveland, OH

· Esmael BADRAN
Ulloa,

Professor, Al-Quds Univ. in E. Jerusaleum
Based on conversations with out students and comments received from our bachelor degree recipients now studying at other institutions for advanced degrees, we made a change in our procedures for the Ph.D. Comprehensive Exam.  The Exam is now given at the end of the first year of study and has been shortened from two four-hour exams to one six-hour exam.  

Also based on discussions with our students and our own experiences with our revised graduate curriculum of four years ago, we are currently proposing some modifications for next year.  In particular, we are revising some of the area requirements to take into account our increasingly interdisciplinary graduate program.

We use of a series of open-ended questions in evaluating all of our graduate courses with a final question asking for an overall grade for the instructor on a 0-10 point scale.  The Department Chair looks at all of the teaching evaluations for all the graduate courses each quarter and almost always finds very positive comments about the courses and the faculty.  When occasionally more negative comments are received, the Chair factors this into the making of teaching assignments the following year. 

SUMMARY

The Department of Physics and Astronomy recognizes the challenges and opportunities arising from self-evaluation and assessment.   While we have been doing this informally for many years, we find the more organized approach to be quite useful.  We do stress that the three primary components of our educational program have somewhat different needs and require varied approaches to assessment.  We believe that our current procedures, many of which are informal and done on a continuing basis,  give us the information needed to strengthen our programs for the first decade of the third millennium.
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