Undergraduate Degree Program Assessment Plan Cover Sheet (rev. 07):

University of Arkansas at Little Rock


Plan No. 


  Degree Program: 
Physics and Astronomy




     

 

  Department and College: 
Physics and Astronomy, CSAM





  

  Degree type (AA, AS, BA, BS, BBA, BSE, BSW):___ BA, BS _______

  Prepared by:   

Al Adams










Submitted to College Assessment Committee on


____________   Approved on _____________________

Submitted to Provost Assessment Advisory Group on



 Approved on ________________
Respond to all four questions, following the Degree Program Assessment Plan Form Instructions.  Attach additional pages as needed.  

1. What are your student learning goals for this degree program? Include which core competencies are addressed by these goals where applicable (see list at http://www.ualr.edu/provost/assessment/competencies.shtml).
There are 4 student learning goals for the BA and BS degrees in Physics and Astronomy.

1)
Students will demonstrate basic knowledge in all the major areas of physics, including classical mechanics and relativity, electromagnetism, statistical mechanics and thermodynamics, optics and waves, quantum mechanics, and atomic physics.   This learning goal addresses critical thinking, information technology, competency in mathematics, and competency in the philosophy and methods of science.

2)
Students will demonstrate basic competency in independent research. This learning goal addresses critical thinking, information technology, and competency in the philosophy and methods of science.

3)
Students will demonstrate basic competency in the use of computers.  This goal addresses information technology and competency in mathematics.

4)
Students will demonstrate effective communication skills. This goal addresses verbal literacy.

2. What are your learning objectives or outcomes associated with each student learning goal?


Goal 1:

Content Knowledge

Learning Objectives:
a) Students will take the major field test in physics and score above the 50 percentile level.

b) On 4 departmental core courses (Classical Mechanics, Electromagnetism, Statistical Mechanics, and Quantum Mechanics) students score at least a 50% on an internal-generated test both at the time of the course and at graduation.


Goal 2:

Research Skills



Learning Objectives:
a) Students will be able to define a research question.






b) Students will be able to develop a research plan.

Goal 3:

Computer Skills

Learning Objectives:
a) Students will be able to write programs in a structured programming language.


b) Students will be able to apply MAPLE mathematical and analysis software in solving physics problems.

    Goal 4:

Communication Skills

Learning Objectives:
a) Students will be able to write scientific reports effectively.

b) Students will be able to make scientific presentations effectively.

3.  Where will the objectives be addressed in your program?  In which courses and through which activities will they be assessed? (Attach Curriculum Assessment Map.)

Objective 1a.
The major field test will be given just before graduation, in the student's final semester. 

Objective 1b. 
During their junior and senior years the majors take a battery of required courses and from this battery the four courses consider central to the major will be assessed via an internally-generated instrument which will be administered as both a pre-test and a post-test for the course.

Objective 2a.
All the majors must take PHYS 4111, Advanced Laboratory I.  As part of this experience all students will be required to prepare a paper and make a presentation demonstrating the ability to define a valid research question.

Objective 2b. 
As part of the requirement for PHYS 4111, Advanced Laboratory I,  students will be required to write a paper and make a presentation demonstrating the ability to design a research plan to address a research question.

Objective 3a.
Project assignments in the physics core courses (PHYS 4310, 4311, 4321,  4350) will require programming in a structured high level programming language.

Objective 3b.
Project assignments in the physics core courses (PHYS 4310, 4311, 4321, and 4350) will require application of MAPLE mathematical and analysis software.

Objective 4a.
All students must write a report defining a research question and designing a research plan as part of PHYS 4111. 

Objective 4b.
All students must make a presentation to the department illustrating the defining of a research question and a design plan for addressing that question.  This outcome will be assessed in PHYS 4111.  Also, all majors must take Seminar, PHYS 4190, and as part of this course will be required to write a paper and make a presentation on a technical topic from the field of physics.  

4.  How will you assess each objective? (a) Methods; b) Design; c) Assessment cycle; d) Stakeholder involvement.)
a) Methods

For Objective 1a the nationally-normed major field test in physics will be used to assess student knowledge of physics content. A score of 50 percentile by each of our majors will be our goal.  For Objective 1b the departmental assessment committee will design a test for each of the four central core courses for our majors and that test will be administered at the beginning of the class, at the end of the class, and during the student's final semester.  Our goal here is to have our students score at least 50% on the post-test.

For Objectives 2a and 2b the departmental assessment committee will devise a rubric for evaluating the written paper and the presentation of their research question and plan.  

For Objectives 3a and 3b the individual faculty members who are teaching the core courses and who are requiring these computer applications as class projects will devise and implement a rubric for assessing student competency with computers.

For Objectives 4a and 4b the departmental assessment committee will devise a rubric for assessing student performance on the paper and the presentation in PHYS 4111.  This same rubric will be used to assess student performance in the seminar course PHYS 4190.

b)
Design

The overall design of the departmental program assessment is to take regular and periodic snapshots of the student performance as they progress through the central core sequence and then to determine their cumulative progress at the time of graduation.  Periodic assessment will come in the form of pre- and post-tests on the core courses and the level of performance in the computer-based project assignments and the written and spoken outcomes of the advanced lab experience.  The culminating assessments will come at graduation with the major field test and the seminar course.  The Physics and Astronomy Department has a standing assessment committee and that committee will oversee the assessment process. At least one departmental faculty meeting each Spring will be devoted solely to a discussion and analysis of the results of the current year's assessment and to the development of the annual assessment report.

c)
Assessment Cycle

The nature of our program, the size of our student cohorts, and the effectiveness of the assessment design all suggest that all aspects of the plan should be implemented each year.  

d)
Stakeholder Involvement

The assessment committee will carry out an exit interview with each of our graduates to determine student perception of the quality of their learning experience.  Periodic telephone or online surveys of the recent graduates will be conducted in order to determine the effectiveness of the program in preparing graduates for graduate school or immediate careers in the workplace. Members of the Physics Advisory Council (a group of professionals with a background in physics and employers of our graduates) will be surveyed to determine how well our graduates are prepared for the workplace.

 Curriculum Assessment Map: Degree Program Assessment
(NOTE:  This is a template only.  You may delete columns, change the format to landscape, or otherwise modify the layout as best fits your needs.  However, the final map must include all goals and objectives, in which courses they will be addressed and how they will be assessed. Attach additional pages as needed.) 
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