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Introduction/Context
Programs:  The department is authorized to combine the assessment efforts for the Bachelor of Science and Bachelor of Arts majors in Physics, herein referred to as “B.S./B.A. in Physics.”

How and when were the goals developed?  The goalsoH were developed in 1995 by the Department of Physics faculty.  They were modified slightly in consultation with the Physics faculty in 2003 and were re-approved by the Physics faculty in 2005.  
How and when were the outcomes developed?  The outcomesoH were developed in AY 1995-96 and 1996-97 by the Department of Physics faculty.  They were modified slightly in consultation with the Physics faculty in 2003 and were re-approved by the Physics faculty in 2005.
Anticipated modifications (AY 2005-2006):  The “written analysis” portion of Goal #1 and the choice of computer languages in Goal #2 will be reviewed and may be updated.  The indirect measures will be reviewed to see if more should be added.  A more formal annual review of data by department faculty will be implemented.
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	Goal 1:  Know the basic physical concepts and laws of Mechanics, Electromagnetism and Optics, Thermal and Statistical Physics, and Quantum Physics.  Be able to apply those concepts and laws to the description of concrete problems.  Be able to present, in a coherent manner in written format, an analysis of a scientific topic.  (The written analysis portion will be reviewed in AY 2005-6).

	Outcomes
	Research Methods
	Findings
	Review
	Actions

	1).  Subject knowledge
	1).  After completing Introductory Physics courses (PHY 241/243, 242/244), each student takes 1-hr written test of one basic and major area (Mechanics).  The same test and scoring rubrics have been used since 1995 (Appendix A, on page 5).
2).  Chair and faculty solicit feedback from alumni and re their success in jobs and/or graduate school  


	1).  Due to relatively small number of majors, we compared mean of 2004-5  written tests with the mean of 1995-96 thru 2003-4:
Year   Mean
04-5   53% (D) all 04-5 tests
04-5   62% (C) w/o xfer stud’s
95-04 74% (B-)

2).  One B.S. graduate (May 2004) was admitted to Physics Ph.D. program at UC Berkeley and passed all the qualifying exams - a result of additional computing and problem solving/GRE prep courses added in 2002 and 2003.  
	In May 2005, department chair reported test results to Physics faculty, particularly those teaching PHY 241-244, and solicited comments.  Reduced scores in 04-5 are likely due to small student numbers.  A more formal review process will begin in AY 2005-6.
	None in 2004-5.  Personnel availability was reduced this year due to the large number of new Physics faculty (approximately 30% in the past three years). 

	2).  Ability to apply subject knowledge to concrete problems
	During junior or senior year, each student does a Computer Project that demonstrates subject knowledge and ability to apply it to concrete problems.  Project and rubrics are described in Appendix B (page 5).  
	Since Computer Projects began in AY 1996-97, ALL students have successfully completed their project and received a score of 100% (per rubrics described in Appendix B, page 4).
	In May 2005, department chair reported Computer Project results to Physics faculty and solicited comments.  A more formal review process will begin in AY 2005-6.
	None in 2004-5.  Personnel availability was reduced this year due to the large number of new Physics faculty (approximately 30% in the past three years).


	Goal 2:   Have logical, analytical and computational skills to mathematically model physical problems.  Logical skills refer for example to discerning cause from effect.  Analytical skills are algebra, geometry, trigonometry, and calculus.  Computational skills include programming in at least one language (e.g. FORTRAN, Pascal, C, C++) and use of at least one mathematical package (e.g. Mathcad, Maple).  (Specifics , e.g. choice of computer languages, and outcomes will be reviewed and modified in AY 2005-2006).

	Outcomes
	Research Methods
	Findings
	Review
	Actions

	1).  Logical, analytical and computational skills
	1).  During junior or senior year, each student does a Computer Project as part of a major Physics course.  Among other things, this tests the student’s logical, analytical and computational skills listed in Goal 2.  Project and rubrics are described in Appendix B (page 5).  
2).  Chair and faculty solicit feedback from alumni and re their success in jobs and/or graduate school.  
	1).  Since Computer Projects began in AY 1996-97, ALL students have successfully completed their project and received a score of 100% (per rubrics described in Appendix B, page 4).  
2).  One B.S. graduate (May 2004) was admitted to Physics Ph.D. program at UC Berkeley and passed all the qualifying exams - a benefit of additional computing and problem solving/GRE prep courses added in 2002 and 2003.  
	In May 2005, department chair reported Computer Project results to Physics faculty and solicited comments.  
Results demonstrate high effectiveness of program’s training in logical, analytical and computational skills.

	Since the Computer Projects data show the benefits of extensive course-related computing, computers in the Introductory Physics labs were upgraded in 2004-5.
In AY 2005-6, the list of computer languages and other aspects will be reviewed and updated as needed.

	2).  Ability to apply subject knowledge to concrete problems
	1).  The Computer Project described in the cell above and in Appendix B (page 5) also tests the student’s ability to apply subject knowledge to concrete problems relevant to the course in which it is done.

2).  Chair and faculty solicit feedback from alumni and re their success in jobs and/or graduate school.  
	Described in the cell above.
	In May 2005, department chair reported Computer Project results to Physics faculty and solicited comments.  
Results demonstrate high program effectiveness in teaching students to apply their subject knowledge to specific computational analyses.


	Described in the cell above.


	Goal 3:  Have laboratory skills to set up an experiment and to acquire and analyze data.

	Outcomes
	Research Methods
	Findings
	Review
	Actions

	1).  Ability to set up an experiment and to acquire and analyze data
	Each student single-handedly performs a lab experiment in thermodynamics (Heat Capacity of Gases) and submits a report on same.  This tests the student’s skills in experiment setup, data collection and analysis, and presentation of results.  The report is graded by a Physics faculty member.
	Due to relatively small number of majors, we compared mean of 2004-5  lab reports with the mean of 1995-96 thru 2003-4:

Year   Mean
04-5   93% (A)

95-04 92% (A)


	In May 2005, department chair reported Lab Experiment results to Physics faculty and solicited comments.  
Results demonstrate high effectiveness of program’s laboratory instruction.


	None in 2004-5.  Results indicate we are doing an effective job of lab instruction.


	2).  Ability to apply subject knowledge to concrete problems
	The lab experiment described above also tests the student’s ability to apply knowledge of physics, particularly thermodynamics, to the concrete problem of measuring the heat capacity of matter.
	Described in the cell above.

	Described in the cell above.

	None in 2004-5.  Results indicate we are doing an effective job of lab instruction.
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Appendix A:  General Physics Test (Goal #1, Outcome 1):

Test has 15 questions – 4 informational (not graded) and 11 on basic knowledge of Mechanics (graded with equal weight).  
Scoring rubrics for each graded question:  Correct equations and numerical output – 100%.  Correct equations, incorrect numerical output – 50%.  Incorrect equations – 0%.  
Appendix B:  Computer Project (Goal #1, Outcome 2):

Each student does a project as part of a junior-senior level Physics course.  Currently, the course titles are Statistical Physics, Monte Carlo Simulation of Complex Systems, Environmental Physics, and Computation Physics.  Project details depend somewhat on the course.  Each project contains approximately ten computing assignments.  The assignments test students’ application of theory to solving problems, use of mathematical models of the physical world, ability to use algebra, geometry, trigonometry and calculus, and mastery of computational software.  For example, the assignments in Statistical Physics cover numerical simulations of magnetic cooling, negative temperatures, Einstein and Debye quantum models of solids, electromagnetic (blackbody) radiation, electron gas model of metals, Bose condensation, and the Ising model of ferromagnetism.

The assignments carry equal weight.  
Scoring rubrics for each assignment:  90% or more of assignment satisfactorily completed – full credit.  Less than 90% of assignment satisfactorily completed – no credit.  
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