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your dept or program, e.g. BusinessBS-OA-Report2011.docx  or ComputerScience-OA-Report2011.docx 

Department or Program:  Physics Submitted by:  Dr. David Lucas 
Report for July 1, 2010 to June 30, 2011 Date submitted:  10/14/2011 
Department Mission Statement    
The Physics Department provides opportunity for students to acquire fundamental knowledge of undergraduate physics as well as career 
skills (analytical, experimental, computational) required to become a successful professional in the field of physics or related fields of 
physical sciences or engineering.  The Department provides opportunities and guidance to allow students to pursue scholarly work in the 
areas of astronomy, low-energy nuclear physics, and theoretical physics within the department in order to develop independent and 
critical thinking skills.  Students are encouraged to diversify their research experiences through participation in summer programs at 
National Science Foundation sponsored programs throughout the United States.  Students develop a sense of community service and 
diversity by participating in Departmental outreach activities within the University, such as Science Olympiad, as well as in local 
elementary schools and publicly sponsored science activities such as Kaleidoscope and at the Children’s Museum. 
 
Mission on file with Academic Affairs Office:  
The Physics Department seeks to equip its graduates with the fundamental knowledge and understanding of physics 
required to continue either professionally or academically in any major field of physical science. This mission falls 
under the general mission of the University and the College of Arts and Science which is to provide areas of major 
concentration, including in the sciences, and the encouragement of opportunity to pursue scholarly work, develop 
independent and critical thinking skills, and become productive citizens. 
 
Mission statement on Physics website: Our mission is to provide you with the academic background to find 
employment in a variety of technical areas, to pursue graduate degrees in physics or engineering, or to become a 
physics educator.  Previous physics graduates have worked as project engineers in manufacturing, satellite systems, the 
automotive industry, software design, data analysis, as well as in other areas not directly science-related such as 
banking and flying aircraft in the US Navy and other careers in the other branches of the US military.  Other graduates 
have become teachers of physics, mathematics, and other sciences in the K-12 schools.  Many of our graduates have 
gone directly on to graduate school, primarily in physics and related fields.  
 
Intended Objective #1 

 

Means of Assessment for Objective #1 

Graduating students will demonstrate knowledge in the primary 
areas of physics.  These areas include mechanics, electricity and 
magnetism, and modern physics. 

 
 

The plan was to implement the Major Field Test in Physics as a required test 
for graduating physics majors, in lieu of the Physics Graduate Record Exam 
(which basically tests much of the same thing)  This was going to be done 
through a component of our required senior seminar course (PH480). The 
enrollment in PH480 is typically only one or two students per semester.  If we 
decide to try the MFT, we would hope all students pass it at the 70% level     

Summary of Assessment Data Collected #1  Use of Results to Improve Department Program(s) #1   
 

We have not yet implemented this test as a requirement for 
completion of  PH480.  This will be discussed at an upcoming 
department meeting to see if it is feasible for us to implement it 
during the winter semester, 2012  We have no results at this time. 
 

While it’s important that a physics major has a strong foundation in the 
introductory area that will allow them to take advanced courses, their upper 
level coursework can vary quite a lot.  One student’s strength in optics might 
come at the expense of special relativity or thermodynamics (for example).   
We are also quite uncertain as to exactly what any results from this exam will 
tell us since even if we implement it as a requirement for PH480 completion, we 
will not be requiring a particular grade on it and it’s uncertain how much 
emphasis students will place on studying for it.  It’s possible that the exam will 
indicate a particular student’s impromptu understanding of various subjects but 
what is one student’s strength is another’s weakness so it may not be useful as 
an indicator of the strength or weakness of the courses we teach and what 
should be emphasized (which also is often a matter of taste for different 
professors) within a course. 
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Intended Objective #2 Means of Assessment for Objective #2 
Graduating students will demonstrate the ability to give professional 
presentations on specific topics in physics, by earning an average 
score of 4 out of 5 on the three required presentations. 

 
 

Students must take the PH480 course (senior seminar) and deliver three 
required presentations. The score is derived from a grading rubric that evaluates 
the student’s knowledge of the subject as well as presentation skills. Each 
faculty member participates in this evaluation process. 
Students pick the topics with the course advisor’s help and vary considerably 
from year to year.     

Summary of Assessment Data Collected #2 Use of Results to Improve Department Program(s) #2 

Only one student took the seminar last year and received a score of 4 
on his presentations.  (There is great variability in the number of 
graduating physics majors each year, ranging from 1 to 8.  Another 
graduating student had taken the course the previous year). 
 

There is little to say about this result.  The student’s presentation dynamics were 
fine as was his use of technology and content.  His ability to answer questions 
on the subjects he presented on varied a bit, from mediocre to good.  The goal 
of this seminar, however, is to help students develop some skills in public 
speaking, not necessarily an in-depth understanding of a particular advanced 
topic in physics (which would normally take advanced courses and significant 
study, which isn’t the goal of PH480).  Again, this is a very STUDENT 
DEPENDENT measure and it’s difficult to make any real comment as to what we 
can do to improve student’s performance on a yearly basis, except to be sure 
that they practice their presentations and the faculty meet regularly with the 
students to give them some guidance on the subject matter.  We’ve had one 
presentation this year so far (which would count towards next year’s report) and 
it was outstanding.  Is that a reflection of the guidance of the mentor or the 
student’s ability?  Far more the latter than the former.  
We can consider putting more weight on the final presentation each semester. 

Intended Objective #3 Means of Assessment for Objective #3 
After completion of the introductory, calculus based physics courses 
(PH220, PH221), students will demonstrate an acceptable conceptual 
knowledge of mechanics and electricity and magnetism. 
 
 

PH220 students will take the Force Concept Inventory, both pre and post course 
and will attain a score of at least 70% post course. This test measures the 
student’s ability to conceptualize the mechanics portion of introductory physics.  
 
PH221 students will take the E&M Concept Inventory both pre and post and will 
attain a score of at least 50% post course. The material is much more difficult 
conceptually than the material in the first semester course. 
 
Neither the Force Concept Inventory or the E&M Concept Inventory were 
developed in our department but other physicists who have a strong interest in 
teaching.  The tests are given on the first day of class and then near the end of 
the semester. 

Summary of Assessment Data Collected #3 Use of Results to Improve Department Program(s) #3 

Forty PH220 students took the Force Concept Inventory in the winter 
semester, 2011.  There are 29 questions on the test and the average 
pre-course score was 51% while the average post-course score was 
67%.  Six of the questions showed conceptual weakness pre and 
post course although there was improvement in 4 of the 6 areas. 
 
Twenty  PH221 students took the E&M Concept Inventory in the fall 
semester, 2010.  There are 32 questions on the test. Every student 
who took both the pre and post course test improved their score.  The 
average improvement was 9 more correct answers per student.  The 
class average, pre-course was 9.7 or 30%.  The post-course average 
was 19.4 or 61% which surpassed our goal.  However, there were 10 
questions that showed little improvement pre vs post course.  

Since both courses are taught on a yearly rotation basis , it’s difficult to say how  
these results would apply to the next instructor and how the         instructor who 
gave this test would improve the course 5 years later . 
We do keep track of which questions showed little or no improvement on each 
test with the hope that the instructor would emphasize these weaknesses the 
next time he teaches the course. 
 However, the professor who teaches PH220 and PH221 next will be made 
aware of the questions on both tests which showed little or no  improvement 
with the hope of maintaining awareness that these topics 
might be particularly difficult for student comprehension. 
 
 

 


