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Learning Outcome #1

Statement of goal

Students will develop knowledge of the basic subfields of physics:

· classical mechanics

· electricity and magnetism

· optics

· statistical mechanics and thermodynamics

· modern physics and quantum mechanics 

How results were (or will be) analyzed (when and by whom)

· Knowledge of classical mechanics will be assessed both early (at the end of PHYS 170 Intermediate Physics I) and later in the program (at the end of PHYS 331 Mechanics II) based on either formal examinations, standardized tests or performance assessments. Students’ performance on the assessments will be evaluated and categorized as exceeding expectations, meeting expectations, and not meeting expectations. Results will be examined by the physics faculty during our weekly meetings in the semester following the semester when the data is collected.

· Knowledge of electricity and magnetism will be assessed both early (at the end of PHYS 171 Intermediate Physics II) and later in the program (at the end of PHYS 290 Electronics and PHYS 370 Electricity & Magnetism) based on formal examinations and performance assessments. Students’ performance on the assessments will be evaluated and categorized as exceeding expectations, meeting expectations, and not meeting expectations. Results will be examined by the physics faculty during our weekly meetings in the semester following the semester when the data is collected.

· Knowledge of optics will be assessed both early (at the end of PHYS 171 Intermediate Physics II) and later in the program (at the end of PHYS 325 Optics) based on formal examinations and performance assessments. Students’ performance on the assessments will be evaluated and categorized as exceeding expectations, meeting expectations, and not meeting expectations. Results will be examined by the physics faculty during our weekly meetings in the semester following the semester when the data is collected.

· Knowledge of statistical mechanics and thermodynamics will be assessed both early (at the end of PHYS 170 Intermediate Physics I) and later in the program (at the end of PHYS 250 Heat) based on formal examinations and performance assessments. Students’ performance on the assessments will be evaluated and categorized as exceeding expectations, meeting expectations, and not meeting expectations. Results will be examined by the physics faculty during our weekly meetings in the semester following the semester when the data is collected.

· Knowledge of modern physics and quantum mechanics will be assessed at an intermediate point in the program (at the end of PHYS 315 Modern Physics) and later in the program (at the end of PHYS 350 Quantum Mechanics) based on formal examinations and performance assessments. Students’ performance on the assessments will be evaluated and categorized as exceeding expectations, meeting expectations, and not meeting expectations. Results will be examined by the physics faculty during our weekly meetings in the semester following the semester when the data is collected.

Evidence Gathered 

Data related to all physics areas have been have been gathered as per the assessment plan that was developed during the 2008-09 academic year. The results were discussed at meetings of faculty members after the Fall 2009 and Spring 2010 semester. 

Expectations of performance

For each of the elements of this learning outcome, we continue to expect more students will perform in the “exceeded” and “met” expectations categories than in the “did not meet expectations” category. 

Results/Evaluation

PHYS 171 – Electricity & Magnetism – FALL 2009

	Number of students who

_6_ exceeded expectations

_11_ met expectations

_2_ did not meet expectations

___ exempt

_19_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 290 – Electricity & Magnetism – SPRING 2010
	Number of students who

_3_ exceeded expectations

_5_ met expectations

_2_ did not meet expectations

___ exempt

_10_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 171 – Optics - FALL 2009 

	Number of students who

_5_ exceeded expectations

_11_ met expectations

_3_ did not meet expectations

___ exempt

_19_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 325 – Optics – not offered SPRING 2010

	Number of students who

_N/A_ exceeded expectations

_ N/A _ met expectations

_ N/A _ did not meet expectations

__ N/A _ exempt

_0_ total
	Expectations were:

· Wholly satisfied

· Partially satisfied

· Not satisfied


PHYS 170 – Classical Mechanics – SPRING 2010

	Number of students who

_0_ exceeded expectations

_16_ met expectations

_13_ did not meet expectations

___ exempt

_29_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 170 – Statistical Mechanics & Thermodynamics – SPRING 2010 

	Number of students who

_0_ exceeded expectations

_18_ met expectations

_11_ did not meet expectations

___ exempt

_19_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 250 – Statistical Mechanics & Thermodynamics – SPRING 2010 

	Number of students who

_2_ exceeded expectations

_7_ met expectations

_1_ did not meet expectations

___ exempt

_10_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 315 – Modern Physics – Fall 2009
	Number of students who

_3_ exceeded expectations

_3_ met expectations

_2_ did not meet expectations

___ exempt

_8_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 331 – Classical Mechanics – Fall 2009
	Number of students who

_0_ exceeded expectations

_7_ met expectations

_0_ did not meet expectations

___ exempt

_7_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 350 – Quantum Mechanics – Spring 2010
	Number of students who

_1_ exceeded expectations

_5_ met expectations

_0_ did not meet expectations

___ exempt

_6_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


PHYS 370 – Electricity & Magnetism – Fall 2009
	Number of students who

_2_ exceeded expectations

_3_ met expectations

_1_ did not meet expectations

___ exempt

_6_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


Analysis and Explanation

Assessment of Outcome #1 covers five main subfields of physics: classical mechanics, electricity & magnetism, optic, statistical mechanics and thermodynamics, and modern physics and quantum mechanics. 

In the area of classical mechanics: The performance of this year’s students at the introductory level was relatively lower (barely meeting our expectations), when compared with students’ performance in the previous year. At the advanced level, we collected data for the first time. All of the students met our expectations.  It was observed that understanding of the development of theoretical material could use improvement. A greater emphasis on the importance and application of the course material to physics in general might help give them perspective on the material and motivate their learning.  A greater emphasis will be made on the importance of understanding lecture material, especially theoretical development of topics.  Also, students typically don’t follow up in seeking help in doing homework problems after their initial attempts.  We will convey to them the importance of understanding how to do homework assignments and the importance of coming to the instructor for help not just when the homework is due but afterwards as well. 

In the area of Electricity & Magnetism: Our expectations that students who took PHYS170 last academic year had the potential to exceed expectations in PHYS 171 was confirmed by the results of assessment. Students excelled in Electricity and Magnetism. They have responded well to the introduction of new concepts and methods and their progress was apparent. Data from advanced classes in which this content is addressed was gathered. In regard to PHYS290, we will continue to work on restructuring the laboratory exercises, so that advanced students are continually challenged and others can meet learning outcomes. Results from PHYS 370 (NOTE: this was the first semester that this data was collected in this course) suggest that the students’ work met our expectations, and in some cases exceeded them.  The same conclusions and recommendations related to advanced coursework in classical mechanics are also applicable here.

In the area of Optics: Our expectations that students who took PHYS170 last academic year had the potential to exceed expectations in PHYS 171 was confirmed by the results of assessment. Students excelled in Optics. They have responded well to the introduction of new concepts and methods and their progress was apparent. We do not have data upon which to report for advanced work in optics because PHYS 325 is not offered in “even” years.

In the area of Statistical Mechanics and Thermodynamics: The performance of this year’s students at the introductory level was relatively lower (barely meeting our expectations), when compared with students’ performance in the previous year.  Data from advanced classes in which this content is addressed was again gathered and the students’ performance met our expectations by and large. Some progress was made on connecting diffusion and non-equilibrium statistical mechanics with probability theory, but dedicating some additional time on the subject would be useful.  The students were not familiar with Liouville’s theorem, this deficiency will be addressed in the future.    

In the area of Modern Physics and Quantum Mechanics, Fall 2009 and Spring 2010 respectively, were the first semesters in which we gathered data.  In modern physics, the students’ work met our expectations, and in some cases exceeded them. Many of the same conclusions and recommendations related to advanced coursework in classical mechanics and electricity and magnetism are also applicable here. In addition, students seem to exhibit a deficiency in retaining experimental knowledge and skills.  For example, early on a lab on the statistics of nuclear counting is completed.  These statistical techniques have a more general use and often students forget the techniques after the lab is done.  We will try to convey the importance of retaining these skills by using them in lab more frequently and challenging the students to retain such knowledge and skills. In the area of quantum mechanics, students’ performance met our expectations, and in some cases exceeded them. PHYS 350 was taught by a temporary faculty person this year who was unavailable for consultation when the assessment team met. We will utilize the data we gathered regarding this subfield as baseline data during the next assessment cycle.
Our students are meeting or exceeding expectations in most instances. The results do not suggest sweeping programmatic changes at this time. Instead, minor instructional adjustments will be made consistent with those described in the narrative.
Learning Outcome #2

Statement of goal

Students in the Physics Program at LHUP will: Develop analytical skills (such as applications of various coordinate systems, differential and boundary equations, algebraic methods, generalized Fourier series, analytic approximation, physical interpretation of limiting cases, and differential calculus).

How results were (or will be) analyzed (when and by whom)

This learning outcome was assessed in the PHYS 345 Mathematical Methods of Physics course. Students maintained a notebook of problem solutions that utilize analytical skills and were asked to present and explain the solutions orally. A rubric was used to assess the notebooks and the students’ presentations of their solutions. 

Evidence Gathered 

The students’ notebooks and presentations were assessed during the spring 2010. The results were discussed at a meeting of faculty members after the Spring 2010 semester. 

Expectations of performance

We expect approximately 1/3 of the students will be able to consistently perform and explain problem solutions with few if any errors, 1/3 will consistently perform and explain problem solutions with only minor errors, and 1/3 will be inconsistent in their ability to perform and explain solutions.

Results/Evaluation

	Number of students who

_2__ exceeded expectations

_4__ met expectations

_0__ did not meet expectations

___ exempt

_6_ total
	Expectations were:

· Wholly satisfied

· Partially satisfied

· Not satisfied


Analysis and Explanation

This year’s group still found some problems challenging, and could have used more prodding.  They also needed more direction on making references to the literature more precise and therefore meaningful. 
No changes will be made at this time. Strategies for making more precise connections to the literature will be discussed during one of our assessment meetings.
Learning Outcome #3

Statement of goal

· Students in the Physics Program at LHUP will: Develop experimental skills (such as (the ability to design, construct and assemble experimental apparatuses, conduct and analyze measurements of physical phenomena, assess experimental uncertainty, conduct literature reviews, and make meaningful comparisons between experiment and theory).

How results were (or will be) analyzed (when and by whom)

Formal write-ups of the work completed was assessed by the instructors for these courses. The results were discussed at a meeting of faculty members after the Spring 2010 semester.  Members of the program developed a rubric to assess these papers/write-ups.
Evidence Gathered 

Data will be collected at the end of the fall 2009 semester in PHYS 431 and PHAP 431.

Expectations of performance

Significantly more students will exceed or meet our expectations than will not meet them. 
Results/Evaluation

PHAP 431 – Fall 2009, Spring 2010

	Number of students who

_3_ exceeded expectations

_3_ met expectations

___ did not meet expectations

___ exempt

_6_ total
	Expectations were:

· Wholly satisfied

     Partially satisfied

· Not satisfied


PHYS 431- Fall 2009

	Number of students who

___ exceeded expectations

_1_ met expectations

___ did not meet expectations

___ exempt

_1_ total
	Expectations were:

· Wholly satisfied

√    Partially satisfied

· Not satisfied


Analysis and Explanation

The data that was collected represents baseline data for this outcome. For PHYS 431, there is simply not enough data to warrant any changes. For PHAP 431,  we will explore new approaches for early involvement of students in tasks related to this outcome. Some of the new approaches may include involving junior students in “shadowing” of the work of their more senior peers. We feel that the literature review process could be enhanced by focusing more on this important skill in the beginning of the course. Students performed better at designing, constructing, and assembling experimental apparatuses in the spring 2010 semester than the fall 2009 semester.

Learning Outcome #4
· Students in the Physics Program at LHUP will: Communicate results of scientific inquiries orally and in writing.

How results were (or will be) analyzed (when and by whom)

Each physics major enrolled in PHYS 290 Electronics will complete both a written and oral presentation describing a circuit they develop during the course. Presentations will be evaluated by the faculty member teaching the course using a rubric developed by members of the program.
Evidence Gathered 

The course instructor for PHYS 290 used a rubric to assess the quality of the written and oral components of the presentations. The results were discussed at a meeting of faculty members after the Spring 2009 semester. 

Expectations of performance

We expect approximately 10% of the students will exceed our expectations, 60% will meet our expectations, and 30% will not meet our expectations. 
Results/Evaluation

	Number of students who

_4_ exceeded expectations

_6_ met expectations

_0_ did not meet expectations

___ exempt

_10_ total
	Expectations were:

      √    Wholly satisfied

· Partially satisfied

· Not satisfied


Analysis and Explanation

The students performed above our expectations; all students met or exceeded our expectations. We believe that this is within the fluctuations driven by the differences between different incoming classes. The density of events at the end of the semester makes an additional written report impractical and we will explore other ways for improving our students’ abilities to communicate scientific information. The assessment will continue to be based on the powerpoint presentation and especially on the electronic lab reports. The latter seems as an excellent platform for exercising the transition from raw experimental data to presentation quality results. 
We successfully implemented our assessment plan in regard to the oral communication component of this outcome. We are satisfied with both the assessment and the students’ performance. We did not implement the written communication component of our assessment plan however. We may have overestimated the quantity of assessments that can be meaningfully implemented in PHYS 290. We will dedicate time during at least two of our assessment meetings in the upcoming academic year to discussing whether or not this important outcome should be emphasized and assessed elsewhere in the program.
