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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 three 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 (includes Astronomy) and introductory physics courses.  Although this group is large (more than 1,800 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 2001-2002:  The departmental teaching evaluation asks for an overall grade of the instructor of each class (A, B, C, D, F).   For the three academic quarters in the calendar year 2001, the average GPA (on a 4 point scale) for the three categories of service courses was:  Physical Science--3.14, Physics 200 Series--3.52, and Physics 250 Series--2.96.  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 tried creating a new course Physics 262 to be a substitute for  Physics 202 or Physics 252.  Physics 262 was intended as a calculus based course for biological science majors who normally take the algebra based 200 series.  This was done in conjunction with the creation of special Calculus courses in the Department of Mathematics for Biological Science majors.   We will still be offering the course in the 2002-2003, but it does not seem to be too successful.  The difficulty is that we are only addressing one quarter of a three quarter sequence and we have not been successful in incorporating calculus in a meaningful way.  As an alternative way of addressing the growing interest in biological physics, we plan to offer more biological examples throughout the Physics 200 series and plan to address the need of those students with a more serious interest in the field at the senior level.  In order to do this, we are offering an experimental course Phys 469A/569A (Biological Physics) in Fall of 2002.   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.

Actions and Outcomes during 2001-2002:  During 2001-2002, the Society of Physics Students (SPS), with faculty advisor Larry Wilen met regularly to discuss issues in physics and astronomy, work on special projects, and make arrangements for visits to other research facilities.  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 five years and established base numbers for retention in the program two years ago.  In the Fall Quarter of 1999, two years following their enrollment in Physics 210, 60% of the majors were still in the program while about 10% switched majors and 30% had left the university.  This general pattern has continued for the past two years.   

In our Exit Survey of B.S. Graduate in June of 2002 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= 4.8

2.  Courses in the discipline.  Ave. Rating=3.8

3.  Computer and Laboratory Facilities.  Ave. Rating=3.8

4.  Sense of collegiality among students and faculty.  Ave. Rating=4.6


5.  Quality of Advising.  Ave. Rating=4.6

6.  Laboratory and research experience.  Ave. Rating=4.6

7.  Opportunities to form a vision of your future in phys. and/or astron.  Ave. Rating=3.8

8.  Development of skills to help your performance in the profession.  Ave. Rating=4.2 


9.  Overall rating of the department's program.  Ave. Rating=4.1
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 2001-2002:

The following students, listed with their major advisor received M.S. degrees in 2001-2002:

· George Caia
  

Project with Charlotte Elster (with a publication)

· Hang Liu


Project with Charlotte Elster (with a conference presentation)

· Eric Mortenson


Project with Daniel Phillips

· Matthias Mozer


Thesis with Daniel Carman 

· Jarrod Schiffbauer

Thesis with David Onley

· Gary Steinberg


Thesis  with David Onley (a 30 minute video on Special Rel.)

· Muhammad Ussman

Project with Peter Jung

· Adam Weisberg


Thesis with Ken Hicks

The following students, listed with their advisor and current position, received their doctoral degrees in 2001-2002:

· Khamit Ardashev
Hicks 

Software Engineer

· Yixiu Kang

Ingram

Post-Doc., Utah State University

· Mark Little

Kordesch
Assistant Prof., Hope College, Holland, Mich.

· Florentina Perjeru
Kordesch
Senior Process Engineer, Intel Corp.

· Andi Petculescu

Wilen

Post-Doc., National Center for Acoustics, U. Miss

· Gabriela Petculescu
Wilen

Post-Doc., National Center for Acoustics, U. Miss
· Diane Reitzner

Opper

unknown
· Yin Zhou

Jung

Owns his own software company.
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.  This new exam has now been in place for two years and is working quite well.  Also as reported in our Seven-Year Review last year, we have rearranged our graduate curriculum which allows us to offer more special topics courses to accommodate 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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