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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 2011-2012 AY, the department rates student 
learning for goal 1 as Yellow/Red, goal 2 as No Data, and goal 3 as Green. 
  

 
Respectfully submitted by Eric Martell, on 6/28/12. 
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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. 
  
During their junior year, physics majors will take PY 262, Experimental Physics I, focusing 
on Electronics, which will introduce them to National Instruments’ LabVIEW™, the 
industry and academic standard in experimental control and data acquisition.  In the spring, 
they would take PY 362, Experimental Physics II, where they would focus on data 
acquisition and experimental design.  These courses are where students will first experience 
substantive experimental design, and will also involve instruction in writing of scientific 
papers.  The courses will culminate in seminar-style presentations that 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. In addition, they will complete the two-term Electrodynamics sequence (PY 
403/404).   
 
As seniors, the only core physics courses left would be Theoretical and Applied Mechanics 
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Goal 1: Progress towards goal 1 will be measured in two ways:  
 

1) Students in PY 151 will take the Force Concept Inventory as a pre-test and post-test. 
The FCI is a test containing 30 questions on Newtonian mechanics and is nationally 
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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category. 
 
Goa
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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] 
Overall, a solid paper, but 
fails to meet a significant 
amount of criteria for 
excellence.  Could use 
proofreading. 

[1 point] 
Poorly organized paper – 
no clear structure or logic. 
Poor grammar or spelling.  
Difficult to understand and 
read. 

Length and 
Appropriateness 
of paper 

[5 points] 
Length of paper appropriate for 
forum or meets assigned criteria.  
Included enough material to 
keep paper consistently strong, 
but not too dense.  No filler. 
Paper aimed at appropriate 
audience – professional, 
classmates, general audience, etc.    
Humor, etc, takes into account 
audience level and composition. 

[3 points] 
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vary widely, and seem to be overly affected by a single student succeeding or failing, so it is 
hard to draw substantive conclusions from the data. One thing we suspect is occurring is 
that some students do not take the test as seriously as we’d hope, given that the test currently 
is given outside of any classes, so there are no consequences either for high or low scores. 
Starting in Spring 2013, we will tie the tests to courses (the specific details are still under 
discussion), and hopefully we will be able to get the students to focus and do as well as they 
can, without adding unnecessary stress at the end of the semester. 
 
Goal 2: No conclusions can be drawn based on this goal for this year. 
 
Goal 3: Our students are already quite successful at written and oral communication, and we 


