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Department of Physics and Astronomy Self-Study Executive Summary 
 

The learning goals for physics majors at Millikin University are: 
 

1. Students will solve complex problems that require integrating knowledge from a 
variety of subfields, including classical mechanics, classical electrodynamics, 
thermodynamics, atomic and nuclear physics, and quantum mechanics, as well as 
incorporating sophisticated mathematical techniques such as partial differential 
equations, tensor mathematics, calculus of vector fields, and linear algebra. 

 
2. Students will follow the scientific method to design and carry out informative and 

professionally interesting experiments, utilizing laboratory techniques sufficiently 
advanced as to allow an easy transition to graduate school or industry. 

 
3. Students will effectively communicate scientific knowledge to general audiences as 

well as colleagues in the field via oral presentations, formal journal articles, and 
writing for the layperson. 

 
To measure student learning with respect to these goals, the department assesses students at 
during all four years of their time at Millikin, using feedback from assessments at each level 
to guide improvement.  Assessment methods involve a test which can be compared against 
national baselines, a test developed by the Educational Testing Service and given to physics 
majors across the country, and departmentally-developed rubrics assessing the ability of 
students to design and carry out research projects and to communicate the results of that 
research both orally and in writing. For the 2008-2009 AY, the department rates student 
learning for goal 1 as Yellow/Red, goal 2 as Yellow/Green, and goal 3 as Green. 
  
The 2008-2009 academic year was somewhat chaotic within the department, especially 
during the spring semester when Dr. Martell missed nearly three months while on medical 
leave.  As a result, some of the departmental plans for improvement were left incomplete, 
and remain projects for future work. 

 
Respectfully submitted by Eric Martell, on 6/26/09. 
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Department of Physics and Astronomy Self-Study 
 

I. Goals 
 
In the opinion of the Department of Physics and Astronomy, upon the completion of a 
physics major at Millikin University, a student should be able to: 
 

1. Solve complex problems that require integrating knowledge from a variety of 
subfields, including classical mechanics, classical electrodynamics, thermodynamics, 
atomic and nuclear physics, and quantum mechanics, as well as incorporating 
sophisticated mathematical techniques such as partial differential equations, tensor 
mathematics, calculus of vector fields, and linear algebra. 

 
2. Follow the scientific method to design and carry out informative and professionally 

interesting experiments, utilizing laboratory techniques sufficiently advanced as to 
allow an easy transition to graduate school or industry. 

 
3. Effectively communicate scientific knowledge to general audiences as well as 

colleagues in the field via oral presentations, formal journal articles, and writing for 
the layperson. 

 
A student who is able to reach these goals successfully will also be satisfying the core goals 
expressed in the mission statement for Millikin University.  All of the departmental goals will 
help a student achieve professional success, as they are fundamental to the success of any 
physicist.  Meeting all three goals will also contribute to a Millikin graduate being able to be a 
citizen in a global environment.  Dealing with problems in a global society requires integration of 
knowledge and strong problem solving skills.  Performing informative and interesting 
experiments is one way a physicist connects with the world, advancing the basic principles of 
both pure and applied science.  Finally, a good physicist must communicate not only what 
they have done, but why it is important, and communicate these things not just to their 
colleagues, but to the world at large.  A successful Millikin graduate in Physics will also be 
prepared for a personal life of meaning and value. This goal is primarily fulfilled by the first and third 
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labs for the two introductory sequences, which reduced the number of sections the 
department needs to offer.  The department is housed in the Leighty-Tabor Science Center 
(LTSC), which opened in 2002, and provides an adequate facility for the teaching of physics.  
The department is also in the process of submitting a grant proposal designed to upgrade 
our astronomy/astrophotography equipment to enhance education, research, and outreach. 
 
The number of students who are physics majors has grown significantly over the past three 
years.  As of Fall 2004, there was one sophomore and three freshmen physics majors.  
During the 2008-2009 year, we graduated two students, Jenni Peterson, who will be 
beginning an internship in surgical sales this summer (after a competitive 
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will be open to other physics majors, minors, and faculty.  Similar presentations will occur at 
the end of the junior and senior years, at the end of which students will present work from a 
senior research project.   
 
During their junior year, physics majors will take PY 253, an introduction to Modern (20th-
century) Physics, and PY 325, Mathematical Physics.  In Modern Physics, students will be 
introduced to Mathematica™, the most extremely popular and powerful computational and 
analysis software package, and in Mathematical Physics, they will focus on integrating 
knowledge from a variety of math classes as well as filling in gaps of material not commonly 
covered in traditional mathematics courses.  They will also begin the process of learning how 
to write scientific articles as well as present their research orally in a seminar-style 
symposium. In addition, they will complete Theoretical and Applied Mechanics (PY 352) 
and Quantum Mechanics (PY 406).   
 
As seniors, the only core physics courses left would be the two-term Electrodynamics 
sequence (PY 403/404), along with their Senior research project (PY481/482).  The relative 
absence of physics courses from the senior year is intentional, so that students preparing to 
take the GRE in the fall of their senior year are as prepared as possible. 
 
Along with these courses will be a number of math and other science classes, such as 
Physical Chemistry (cross-listed with Chemistry), depending on student interest and career 
goals.  These courses are primarily theory-based, and will involve extensive integration of 
material from a variety of classes and fields.   
 
A key component of the Physics program at Millikin is that each student will design their 
own major, in consultation with their advisor and any other relevant faculty.  This will allow 
for greater flexibility in the curriculum, which experience shows is highly desirable to many 
students.  Because of the flexibility in the program, advising is especially important.  Since 
each student’s interests and goals influence what classes they take and what path they take 
through Millikin, a process of regular reflection on what he or she has done and want to do 
is necessary to make the courses fit specific needs.  The department has designed documents 
to help students through this process, which, since the department is small, will be reviewed 
regularly in meetings with the student and their advisor to make sure that each student is on 
the right track.  The primary goals for each student are to be able to graduate in a timely 
manner with courses which reflect that student’s interests and needs and to be able to pursue 
whatever course they are interested in post-graduation, such as graduate school, industry, or 
other professional school. 
 
IV. Methods 
 
The goals described in section I will be met in many different courses, which are listed in the 
curriculum map attached in the appendix.  For the purposes of this study, assessment and 
data collection will take place in the following courses: 
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used as a benchmark for student learning in first semester introductory physics 
classes.  The results are reported as average percent gain, (Post Test – 
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Item Criteria 

 Excellent Adequate Unsatisfactory 

Background 
Research 

[5 points] 
A thorough explanation and analysis of 
previous work, development of 
appropriate and insightful study 
questions and hypotheses, synthesis into 
a coherent proposal. 

[3 points] 
Shows some evidence of 
the process but fails to 
meet a significant 
amount of criteria for 
excellence. 
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Oral Presentations:  
 

 Excellent 
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Written Presentations:  
 

 Excellent Adequate Nominal 

Clarity of Writing [5 points] 
Clear logic and structure of 
paper.  Strong command of 
language, spelling, and grammar.  
Clear confidence in command of 
material.  Easy to read. 

[3 points] 








