
Assessment Third Year Review 
Report of the Department of Physics and Astronomy 

 
 
Assessment contact:  Jerry Hinnefeld, Professor of Physics, Department Chair 
 
Attachments:  2006 and 2007 assessment reports; current assessment plan; Fall 2007 faculty 
assessment survey; Force Concept Inventory 
 
Changes to educational goals, and rationale:  The educational goals in the departmental 
assessment plan adopted in September 2005, while identifying the same desired outcomes as 
those in the 2005 Third Year Review report, are stated terms that make them more amenable to 
assessment.  For example, in the 2005 Third Year Review one of the stated goals was, “Students 
majoring in physics should learn to apply fundamental physical principles to the solution of 
complex problems.”  In the current assessment plan this sentiment is recast as a measurable 
outcome -- “Students completing the major in physics will be able to apply fundamental physical 
principles to the solution of complex problems.”   
 
Assessment techniques added or discontinued, and rationale:  A simple end-of-semester 
survey has been implemented to assist in the documentation of assessment data collected through 
the activities we identify as “faculty inventory.”  All active faculty in the department are invited 
to complete the survey after each semester.  A copy of the survey is appended to this report. 
 
Assessment instruments used:  We continue to use the Force Concept Inventory (FCI), a 
nationally normed instrument for determining the extent to which students of mechanics have 
overcome common Aristotelian misconceptions in favor of a Newtonian understanding of force 
an motion, in selected courses.  Results are included in our internal assessment report and 
discussed within the department.  A copy of the FCI is appended to this report. 
 
Analysis performed and conclusions drawn:  Each spring the department’s assessment 
coordinator prepares and distributes an internal assessment report, which serves as the basis for 
discussion at a department meeting.  The report includes results of the FCI, Faculty Assessment 
Surveys, selected items on course evaluations, assessments of students’ oral and written 
presentations, reports on graduates’ success in graduate school admission and completion, and 
descriptions of student research projects. 

We have concluded, based on the experience of recent graduates, that we could do more to help 
our senior students prepare for the Physics Graduate Record Exam (GRE).  We have also noted 
that some of our students carry out very successful research projects, and that these research 
experiences help them to strengthen their understanding of a particular set of physics concepts. 

Some of our faculty members have noticed a larger percentage of students in our general 
education courses who are ill-prepared or disinterested.  This correlates with the replacement of 
our traditional courses for non-science majors with versions of PHYS/AST/GEOL-N190 The 
Natural World, a Common Core course of the campus-wide general education curriculum. 

 



What changes have been made to the program?  How did assessment data and analysis 
support these changes?  We have added an introductory seminar course, PHYS-S106 
Contemporary Physics Seminar, aimed primarily at students who are either in the introductory 
physics sequence, PHYS-P221/P222, or are not yet in PHYS-P221/P222 because they are not yet 
ready to take the co-requisite, MATH-M215 Calculus I.  Our hope is that this course will 
improve the retention of students who arrive at IUSB self-identified as physics majors or pre-
engineering students.  The course was taught for the first time in Fall 2007.  The format of the 
course was altered modestly for Spring 2008, based on the Fall 2007 experience.  Specifically, 
student feedback on Fall 2007 course evaluations indicated that the enrolled students were often 
intimidated, and so disinclined to ask questions of the speaker, by the presence of advanced 
physics students and physics faculty members.  For the Spring 2008 offering the first several 
presentations, which were by faculty members within the department, were open only to enrolled 
students. 

Some faculty members are now requiring student presentations in upper-level courses for our 
majors.  This is at least partially in response to the observation, noted in the department’s 2007 
internal assessment report, that our majors would benefit from more experiences with written 
reports and oral presentations.  
 
What changes are planned in the coming years to the program and to assessment 
techniques, and why?  We plan to take steps to prepare our majors better for the Physics GRE.  
Some of these steps will be taken within existing courses -- for example, by including problems 
or questions on homework assignments that are of the type commonly seen on the GRE.  This 
will require those of us teaching upper-level courses for majors to become better acquainted with 
the coverage and the style of question found on the Physics GRE.  We will need to be careful, of 
course, not to let the content of our courses become narrowly focused on the content of this 
standardized test.  

While our current assessment plan identifies alumni surveys as one of our assessment techniques, 
we have not yet utilized this tool.  We plan to do so in the coming year, as we feel recent alumni 
are in a unique position to identify the strengths and shortcomings of their IUSB physics 
education. 
 
How were faculty, students, administration, alumni and other groups involved in 
assessment?  Student involvement in assessment has been primarily through selected items on 
course evaluations.  Faculty involvement includes responding to the end-of-semester surveys and 
participating in the discussion of the internal assessment report.  Alumni will be brought into the 
assessment process with the alumni surveys mentioned above. 
 
How were assessment data and results shared with these groups?  The internal assessment 
report prepared by the assessment coordinator is the primary vehicle for sharing assessment data 
and results with the department faculty.  The annual reports are available to students, alumni, and 
anyone else on the web site of the campus Assessment Committee. 
 
Summarize the most important impacts:  The most important impacts of our assessment 
efforts to date have been the modifications to our curriculum – the expansion of our modern 
physics course to a two-semester sequence, greater attention to the sequencing of courses and to 
coordinating the content of courses to match this sequence, the commitment to offering a major 



elective course in each semester, and the creation of the introductory seminar course.  These 
seem to be the factors behind our recent improvements in retention of majors, which is reflected 
in our solid enrollments in upper-level courses in the major. 



2006 Assessment Report 
Department of Physics and Astronomy 

a. Program Name - Department of Physics and Astronomy 
b. Report prepared by – Jerry Hinnefeld, Chair 
c. Who is the current assessment contact for your program? Jerry Hinnefeld  
d. Should assessment information be sent to anyone else in your department? no 

1.   What are the program’s educational goals? (Please take goals directly from your 
program’s assessment plan, and highlight any changes made this year.) 
Physics majors 
1) Students completing the major in physics will know and understand in detail many of the 
concepts that are used to describe the physical world, including the structure of matter, the 
fundamental interactions of nature, the relationship between force and motion, and the concept of 
energy. 
2) Students completing the major in physics will be able to apply fundamental physical 
principles to the solution of complex problems. 
3) Students completing the major in physics will be able to communicate results of their 
experimental or computational work clearly, both orally and in written form. 

Students majoring in other natural sciences or mathematics 
4) Students completing physics courses as cognate requirements will know and understand 
physics concepts that will help them to better understand concepts in their own major areas of 
study. 
5) Students completing physics courses as cognate requirements will understand the relevance of 
their studies in physics to their own major areas of study. 

Students studying physics, astronomy, or geology for general education purposes 
6) Students completing courses in these areas as part of their general education curriculum will 
know and understand a limited set of concepts that illustrate a scientific approach to explaining 
the physical world. 
7) Students completing courses in these areas as part of their general education curriculum will 
have gained an appreciation of the scientific approach to understanding the physical world. 
 
2.   What assessment techniques did the program use? (Please take assessment techniques 
directly from your program’s assessment plan and highlight any changes made this year.) 
       - Classroom assessment 
       - Students' oral and written reports 
       - Research experience 
       - Pre-/post-testing 
       - Success in graduate school admission 
       - Faculty end-of-semester surveys 
 
3.   What has your program done with assessment information this year? (i.e. 
communicated results to faculty, staff, alumni and students, made changes in the 
curriculum, made changes in the budget, added new courses. . .) 



The department's assessment coordinator presented an internal assessment report to department 
faculty and staff at a department meeting in May 2006.  Faculty members expressed interest in 
expanding the use of pre-/post-testing with the Force Concept Inventory (FCI) to courses other 
than PHYS-P221 (Physics 1).  We noted that our graduates typically take more than the required 
35 cr. hrs. in physics, and that strong enrollments in our major electives -- PHYS-P321 
Techniques of Theoretical Physics in Fall 2005 and PHYS-S405 Readings in Physics: General 
Relativity (cross-listed with MATH-M435 Differential Geometry) in Spring 2006 -- indicate 
strong student interest in major electives in each semester  The assessment report also afforded 
another opportunity to discuss creation of a colloquium course aimed at beginning students, in 
which current physics topics would be presented.  The department chair is supposed to have this 
1-cr. course ready for the Spring 2007 semester. 

 
4. What are two concerns about student learning you identified this year? 
- There is some concern that class sizes may in some cases be too large to allow the instructor to 
ascertain the quality and accuracy of conceptual understanding.  This concern was explicitly 
expressed in connection with our course for elementary education majors, PHYS-T105 Physical 
Science for Elementary Teachers; but it might also apply to the introductory sequence, PHYS-
P221/P222 Physics 1/2, which has grown considerably in enrollment in recent years. 

- We feel some of our strongest students could be getting more out of their research requirement, 
and to that end we are exploring the possibility of creating a "departmental honors" designation 
for students who, among other thing, complete a senior thesis as part of the required PHYS-S406 
Research.  A recently developed policy for establishing notations on IU transcripts may aid us in 
this effort. 

  

 



2007 Assessment Report 
Department of Physics and Astronomy 

 
a. Program Name - Department of Physics and Astronomy 
b. Report prepared by – Jerry Hinnefeld, Chair 
c. Who is the current assessment contact for your program? Jerry Hinnefeld 
d. Should assessment information be sent to anyone else in your department? 

no 

1. What are the program’s educational goals? (Please take goals directly from 
your program’s assessment plan, and highlight any changes made this year.) 

Physics majors 

1) Students completing the major in physics will know and understand in 
detail many of the concepts that are used to describe the physical world, 
including the structure of matter, the fundamental interactions of nature, 
the relationship between force and motion, and the concept of energy. 

2) Students completing the major in physics will be able to apply fundamental 
physical principles to the solution of complex problems. 

3) Students completing the major in physics will be able to communicate 
results of their experimental or computational work clearly, both orally and 
in written form. 

Students majoring in other natural sciences or mathematics 

4) Students completing physics courses as cognate requirements will know and 
understand physics concepts that will help them to better understand concepts 
in their own major areas of study. 

5) Students completing physics courses as cognate requirements will 
understand the relevance of their studies in physics to their own major areas 
of study. 

Students studying physics, astronomy, or geology for general education 
purposes 

6) Students completing courses in these areas as part of their general 
education curriculum will know and understand a limited set of concepts that 
illustrate a scientific approach to explaining the physical world. 

7) Students completing courses in these areas as part of their general 
education curriculum will have gained an appreciation of the scientific 
approach to understanding the physical world. 

2. What assessment techniques did the program use? (Please take assessment 
techniques directly from your program’s assessment plan and highlight any 
changes made this year.) 

       - Classroom assessment 
       - Students' oral and written reports 



       - Research experience 
       - Pre-/post-testing 
       - Success in graduate school admission 
       - Faculty end-of-semester surveys 

3. What has your program done with assessment information this year? (i.e. 
communicated results to faculty, staff, alumni and students, made changes in 
the curriculum, made changes in the budget, added new courses...) 

The department's assessment coordinator presented an internal assessment 
report to department faculty and staff at a department meeting. 

We reaffirmed our commitment to offering an elective majors’ course in each 
semester. 

We created an introductory seminar course, PHYS-S106 Contemporary Physics 
Seminar, offered for the first time in Fall 2007. 

4. What are two concerns about student learning you identified this year? 

There seems to be a larger proportional of poorly prepared or unmotivated 
students in the Common Core courses, AST/GEOL/PHYS-N190, than has been 
typical in the 100-level courses they replaced.  For example, versions of 
AST-N190 have replaced AST-A100 The Solar System and AST-A105 Stars and 
Galaxies.  We suspect that students may be taking the N190 courses at earlier 
points in their careers than they took the older courses.  We may need to 
come up with ways to convince students of the value and importance of the 
quantitative reasoning they’re asked to learn in these courses. 

Our majors who wish to go on to graduate school could be better prepared for 
the discipline-specific GRE.  We should become more familiar with this 
instrument, so that we are in a better position to assist these students in 
their preparation. 

 



 

 

Department of Physics and Astronomy 
Assessment Plan 

 Adopted October 6, 2005 
 
The department offers courses of study leading to a B.S. or B.A. in physics, physics courses 
aimed at majors in other natural sciences or mathematics, and physics, astronomy, and geology 
courses aimed at a general education audience. 
 
I.  Educational Goals 
Physics majors 

1) Students completing the major in physics will know and understand in detail many of the 
concepts that are used to describe the physical world, including the structure of matter, the 
fundamental interactions of nature, the relationship between force and motion, and the concept of 
energy. 

2) Students completing the major in physics will be able to apply fundamental physical 
principles to the solution of complex problems. 

3) Students completing the major in physics will be able to communicate results of their 
experimental or computational work clearly, both orally and in written form. 

Students majoring in other natural sciences or mathematics 

4) Students completing physics courses as cognate requirements will know and understand 
physics concepts that will help them to better understand concepts in their own major areas of 
study. 

5) Students completing physics courses as cognate requirements will understand the relevance of 
their studies in physics to their own major areas of study. 

Students studying physics, astronomy, or geology for general education purposes 

6) Students completing courses in these areas as part of their general education curriculum will 
know and understand a limited set of concepts that illustrate a scientific approach to explaining 
the physical world. 

7) Students completing courses in these areas as part of their general education curriculum will 
have gained an appreciation of the scientific approach to understanding the physical world. 
 
II.  Methodology for Measuring Attainment of Educational Goals 
Classroom assessment:  For all three groups of students, knowledge and understanding of course-
specific content is assessed primarily through exams, quizzes and homework.  (Goals 1, 2, 4, 6) 

Oral and written reports:  Written communication of observations and conclusions is a central 
emphasis of the laboratory component of courses.  Lab reports provide an opportunity for 
students to build written communication skills, as well as an opportunity for the instructor to 
evaluate students’ understanding of the concepts involved and their success at communicating 
that understanding.  In some courses, students are required to make oral presentations on topics 



 

 

they have selected for individual study.  Again, these oral presentations serve both instructional 
and evaluative purposes.  (Goals 1, 3, 4, 6) 

Research experience:  Physics majors are required to complete a meaningful research experience, 
either under the direct supervision of a member of the department’s faculty or as part of a 
structured summer research experience elsewhere (e.g., as a participant in the NSF-funded 
Research Experiences for Undergraduates [REU] program).  They are also required to make 
public presentations of the results of their research.  This serves as an integrative experience for 
our majors, in that they are called upon to apply knowledge and skills they have acquired 
through their earlier coursework to a real research task.  Each member of the department’s 
faculty evaluates the extent to which the student’s presentation indicates success in the 
department’s educational goals for majors.  (Goals 1, 2, 3) 

Pre-/post-testing:  In courses that include a thorough introduction to the relationship between 
force and motion, specifically the courses PHYS P201 (General Physics 1) and PHYS P221 
(Physics 1), we have performed pre- and post-testing using the Force Concept Inventory (FCI), 
an instrument in wide use for this purpose.  (Goals 1, 4) 

Success in graduate school admission and completion:  For those students who aspire to graduate 
study in physics or a related field, we track their success in being admitted and in completing 
their intended course of study.  (Goals 1, 3) 

Items on student course evaluations:  Our student course evaluations include items related to the 
fairness and effectiveness of exams and other classroom assessment techniques, items 
concerning the quality and effectiveness of our laboratory exercises, and items that measure 
students’ perceptions of the relevance of our courses.  (Goals 5, 7) 

Faculty inventory:  The department’s faculty members are often in a position to identify program 
strengths and weakness that are not addressed by the other methodologies listed here.  Faculty 
surveys following each semester provide an opportunity for bringing these observations to the 
attention of the rest of the department’s faculty.  (Goals 1, 2, 3, 4, 5, 6, 7) 

Alumni survey:  The department will survey physics major graduates approximately two years 
after their graduation, in order to solicit their current perceptions of the strengths and weaknesses 
of their undergraduate education.  These surveys will also present an opportunity to collect direct 
measures of graduates’ success in graduate study or employment.  Surveys of all the 
department’s alumni will be carried out periodically – perhaps every five years – for the same 
purposes.  (Goals 1, 2 3) 
 
III.  Process for Using Assessment Information to Improve Programs 
Internal assessment report:  Each February the department’s assessment coordinator will prepare 
a report of the assessment measures collected during the previous year and distribute it to the 
department’s faculty.  The report will include: 
-- results of the end-of-semester faculty surveys from the past year 
-- results of pre-/post-testing using the FCI, as reported by the instructors administering these 

instruments 
-- summary results of relevant items on student course evaluations 
-- summary results of faculty evaluations of students’ research presentations during the past year 



 

 

-- any available information concerning the success of recent graduates in securing suitable 
employment, admission to graduate study, or completion of graduate degrees 

-- results of alumni surveys completed during the past year 

Department assessment meeting:  The faculty will devote time at a department meeting in March 
to discussion of the department’s internal assessment report.  If the discussion identifies either 
shortcomings in the department’s programs or strengths that could be capitalized on through 
programmatic changes, the faculty will attempt to identify measures that could be taken to 
accomplish this. 

Departmental assessment report:  The department’s assessment coordinator will prepare the 
appropriate annual report for the campus Assessment Committee. 

 
IV.  Participation of All Constituencies 
Faculty involvement will include participation in the department assessment meeting, as well as 
collection of direct assessment data via classroom assessment, pre- and post-testing and student 
course evaluations. 

Course evaluation responses provide opportunities for student participation in the assessment 
process. 

Alumni will be invited to participate in the department’s assessment activities through alumni 
surveys. 
 
V.  Record Keeping 
Department records of assessment activities will include these items: 
-- responses to end-of-semester faculty surveys 
-- detailed results of pre-/post-testing using FCI or other instruments 
-- results from relevant items on student course evaluations 
-- faculty evaluations of students’ research presentations 
-- responses to alumni surveys 
-- internal assessment reports 
-- minutes of departmental assessment meetings 
-- assessment reports submitted to the campus Assessment Committee 
-- departmental assessment plans 



Faculty Assessment Survey 
Department of Physics and Astronomy 

Indiana University South Bend 
Fall 2007 

 
From the Dept. of Physics and Astronomy Assessment Plan, adopted in October 2005:  “The 
department’s faculty members are often in a position to identify program strengths and 
weaknesses that are not addressed by the other methodologies listed here.  Faculty surveys 
following each semester provide an opportunity for bringing these observations to the attention 
of the rest of the department’s faculty.” 
 
Our educational goals for physics majors are summarized in the following three statements: 

1) Students completing the major in physics will know and understand in detail many of the 
concepts that are used to describe the physical world, including the structure of matter, the 
fundamental interactions of nature, the relationship between force and motion, and the concept of 
energy. 

2) Students completing the major in physics will be able to apply fundamental physical 
principles to the solution of complex problems. 

3) Students completing the major in physics will be able to communicate results of their 
experimental or computational work clearly, both orally and in written form. 
 
Based on your experiences in the last semester, is there evidence that we are meeting or 
exceeding these goals in some areas?  Is there evidence that we are falling short of these goals in 
some areas?  If so, please elaborate. 
 
(Type over this text – the space will expand if necessary.) 
 
 
Our educational goals for students majoring in other natural sciences or mathematics are 
summarized in the following two statements: 

4) Students completing physics courses as cognate requirements will know and understand 
physics concepts that will help them to better understand concepts in their own major areas of 
study. 

5) Students completing physics courses as cognate requirements will understand the relevance of 
their studies in physics to their own major areas of study. 
 
Based on your experiences in the last semester, is there evidence that we are meeting or 
exceeding these goals in some areas?  Is there evidence that we are falling short of these goals in 
some areas?  If so, please elaborate. 
 
(Type over this text – the space will expand if necessary.) 
 
 
 



 
Our educational goals for students studying physics, astronomy, or geology for general education 
purposes are summarized in the following two statements: 

6) Students completing courses in these areas as part of their general education curriculum will 
know and understand a limited set of concepts that illustrate a scientific approach to 
understanding the physical world. 

7) Students completing courses in these areas as part of their general education curriculum will 
have gained an appreciation of the scientific approach to understanding the physical world. 
 
Based on your experiences in the last semester, is there evidence that we are meeting or 
exceeding these goals in some areas?  Is there evidence that we are falling short of these goals in 
some areas?  If so, please elaborate. 
 
(Type over this text – the space will expand if necessary.) 
 
 
 
 
 
Are there any other observations about student learning that you would like to share with your 
department colleagues?  If so, please elaborate. 
 
(Type over this text – the space will expand if necessary.) 












