Proposed Changes to Physics/Engineering Dual Degree Program: Narrative
History
Physics Professor John Shepherd pioneered partnership agreements with the University of Minnesota – Twin Cities and the University of Wisconsin – Madison in the 1990s.  The resulting Memoranda of Understanding created the opportunity for UWRF students to pursue professional degrees in engineering while earning an undergraduate degree in Physics from UWRF.  Some colleges and universities refer to these arrangements as “3-2 Programs”, for the approximate number of years they spend at each of the partnering institutions: three years at the liberal arts college/university and two years at the engineering university.

Success
The UWRF Dual Degree Program has been very successful.  The program brings many high-achieving, technically oriented students to campus who would not otherwise enroll at UWRF.  Currently, almost half our prospective physics majors indicate interest in one of our engineering options. The placement rate for our Dual Degree students is 100% for both paid undergraduate internships and for permanent full-time technical work after graduation.  We have or have had Dual Degree students working at 3M, NASA, Cirrus Engineering, Mortensen Engineering, Sebesta Blomberg, Thomson Reuters, Aspect Automation, Jacobs Engineering, SolidWorks Corporation, and the Wisconsin Department of Transportation. We’ve also had Dual Degree students pursue graduate degrees at the University of Minnesota-Twin Cities and the University of Michigan.
Current Program
Students in UWRF’s Dual Degree program must complete all University requirements: General Education, American Cultural Diversity and Global Perspectives, the Liberal Arts requirement of the College of Arts and Sciences, and a Professional Option (Option C) minor.  They have Required Courses in physics, Required Supporting Courses, and a choice of Directed Electives.  They also transfer 30 or more engineering credits back to UWRF.  (In reality, they complete more than 60 engineering credits at their engineering university.)  The current program is summarized in the attached Existing Program 2012 document.
Reasons for Proposed Changes
As the Directed Electives in the Dual Degree program were originally outlined, there were up to 12 credits of non-physics courses that could be taken by students in order to satisfy the 20 required credits of Directed Electives.  Therefore, technically, Dual Degree students could earn a physics degree with only 21 physics credits.  Although there was little to no abuse of the non-Physics Directed Electives, the Physics Department believes that the physics requirements should be more rigorous and that this “loophole” should be closed, since these students are being awarded B.S. degrees in applied physics from UWRF.    
Secondly, most but not all engineers are required to take two semesters of chemistry.  By moving CHEM 122 from a Required Supporting course to a Directed Elective, students who need to take a second semester of chemistry can still do so and progress normally toward graduation; those students who do not need two semesters of chemistry will have five credits open up for additional work in their discipline. 
Proposed Changes
(1) The number of credits for Required Courses increases by four, with the addition of PHYS 264 Modern Physics.

(2) The number of credits for Required Supporting Courses/Option C Minor is reduced from 30 to 25 credits with the moving of CHEM 122 from a Required Supporting Course to a Directed Elective.  
(3) Dual Degree students can select between MATH 266 and PHYS 361.

(4) The number of credits required from Directed Electives is increased from 20 to 21 credits.  
(5) MATH 346 and CSIS 161 are removed from the list of approved Directed Electives. (If either course would be useful for a particular student’s academic plan, the student can request a Directed Elective substitution.)
(6) The following courses are added to the list of approved Directed Electives. Credits per course are shown in parentheses.

PHYS 204 Intermediate Physics Lab (1)

PHYS 279 Intro to Internships (1)

PHYS 302 Advanced Laboratory II (3)

PHYS 312 Electronics: Integrated Circuits (4)
PHYS 313 Electronics: Digital Circuit Theory and Applications (4)

PHYS 318 Astrophysics (3)
PHYS 324 Acoustics (3)
      PHYS 379 Internship (3)

PHYS 415 Thermodynamics (3)
PHYS 420 Optics (4)

PHYS 426 Nuclear and Particle Physics (4)

PHYS 427 Condensed Matter Physics (4)

PHYS 441 Classical Mechanics (4)

PHYS 442 Electricity and Magnetism (4)

PHYS 465 Quantum Mechanics (3)

CHEM 122 General Chemistry II (5)
The revised program is summarized in the attached Proposed Program 2013 document.

Effects on Academic Departments
The proposed changes will have no substantial effects on UWRF departments.

Moving CHEM 122 from a Required Supporting course to a Directed Elective is expected to reduce the number of Dual Degree students taking CHEM 122 by zero, one, or two per year.
Removing CSIS 161 from the Directed Electives is expected to reduce the number of Dual Degree students taking CSIS 161 by zero or one per year.  Few students have taken CSIS 161 as part of their Dual Degree Directed Electives.  For those that wish to pursue CSIS as part of their academic plans, they can still do so by taking CSIS 162.
Removing MATH 346 from the Directed Electives is expected to reduce the number of Dual Degree students in MATH 346 by zero or one per year.

Increasing the number of upper division physics credits Dual Degree students take at UWRF will have a small but non-zero impact on the Physics Department.  Most of our upper division courses can absorb a few additional students.
Notes

The total number of required credits is unchanged for this program.
These changes do not apply to students who are Dual Degree candidates in Chemistry and Chemical Engineering.  Those students are advised through UWRF’s Chemistry Department.
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