Agreement for an Intercollegiate
Physics-Engineering Dual Degree Program
Between Wisconsin Lutheran College and University of Wisconsin- Milwaukee

This document states the terms of an agreement for a Physics-Engineering Dual Degree Program leading to a Bachelor of Science
Degree in Physics from Wisconsin Lutheran College (WLC) and a Bachelor of Science in Engineering from the University of
Wisconsin-Milwaukee (UWM). This program will require approximately three years of attendance at WLC followed by
approximately two years of attendance at UWM. This agreement is effective on an annual basis starting January 1, 2017. The parties
in this cooperative agreement will make known as early as possible, and at the latest by July 1 of each year, any desire to terminate or
revise this agreement. In the event of a termination, for any reason by either party, the students presently enrolled will be permitted to
complete the curriculum. Both institutions enter into this agreement in order to better facilitate the direct admission of WLC students
to the UWM engineering program.

The General Terms of the Agreement are as follows:

1. Wisconsin Lutheran College agrees to grant a Bachelor of Science Degree in Physics to dual degree students who
successfully meet the degree requirements specified in the WLC Undergraduate Catalog at the time of admission to WLC,
and successfully complete 30 credits at UWM. The current WLC course requirements for dual-degree students are listed
in Table 1. This coursework should be completed or in progress at the time the WLC dual degree student applies to the
UWM engineering program. If a student has not taken a required engineering course from Table 1, the student may be
required to take the course at UWM, which may require attendance during summer or additional semester. While
attending WLC, dual degree students will meet periodically with an academic advisor within the Department of Physics to
ensure these requirements are being met.

2. The University of Wisconsin-Milwaukee agrees to grant a Bachelor of Science in Engineering degree (with a major in
Biomedical, Civil, Computer, Electrical, Industrial, Materials or Mechanical Engineering) to those WLC students who
successfully complete the WLC dual degree requirements and the engineering degree requirements as specified for a
second undergraduate degree candidate in the University of Wisconsin-Milwaukee Undergraduate Catalog at the time of
admission to UWM. The current UWM degree requirements are listed in Table 2 for each of the seven engineering
majors. While attending UWM, dual degree students will meet periodically with an academic advisor with the
engineering program to ensure these requirements are being met.

3. The University of Wisconsin — Milwaukee engineering program agrees to admit to the Bachelor of Science in Engineering
program WLC students who meet the following criteria:
a. Successful completion of the Bachelor of Science in Physics portion of the dual degree program.
b. Minimum cumulative grade point average of 2.50.
¢.  Minimum grade point average of 2.50 in the specified mathematics, science and engineering courses.
d. The positive written recommendation of the WLC dual degree advisor.

4. Ifrequests are made for course substitutions or credits are transferred from another institution, they will be reviewed on a
case-by-case basis to determine how they might apply to the physics degree at WLC and the engineering degree at UWM.

5. Elective courses taken at WLC will be reviewed on a case-by-case basis to determine how they might apply to the
engineering degree at the UWM.



10.

11.

Dual degree students requesting admission to the UWM engineering program will submit the appropriate UW-System
application for admission, application fee, official transcript from WLC, and any other necessary transcripts or credentials
in support of his/her application, as required by university policy.

Upon completion of the UWM portion of the program, UWM coursework will be transferred back to WLC to complete
the requirements for the WLC Bachelor of Science Degree in Physics. Dual degree students are responsible to send
official transcripts and apply for graduation at both institutions. Students who complete the dual degree program are
eligible to participate in commencement ceremonies at WLC and UWM.

WLC agrees to recruit students for the Physics-Engineering Dual Degree Program in cooperation with UWM.

The dual degree program will be evaluated by WLC as part of its periodic program review process and assessment of
student learning. A change of major at WLC or UWM will result in a re-evaluation of all transfer courses/credits based
on particular program requirements.

The dual degree program curriculum is subject to approval through WLC and UWM campus review processes and
governed by faculty on each campus.

While students are enrolled at Wisconsin Lutheran College, they will pay tuition and fees to Wisconsin Lutheran College.
Likewise, while students are enrolled at UW-Milwaukee, they pay tuition and fees to UW-Milwaukee. Note: if a student
completes degree requirements for Wisconsin Lutheran before completing study at UWM, the student may be ineligible
for certain types of aid. The student’s coursework in the final semester at UWM should be used to fulfill the degree
requirements for both institutions.



IN WITNESS WHEREOF the parties hereto have executed two copies of this instrument, each of which shall be considered an original.

UNIVERSITY OF WISCONSIN — MILWAUKEE

Brett Peters, Date
Dean, College of Engineering & Applied Science

Johannes J. Britz Date
Provost and Vice Chancellor for Academic Affairs

WISCONSIN LUTHERAN COLLEGE

1/20/17
Date

ean, College of Arts and Sciences

G Ftirter 207

6fn D. Kolander” Date
rovost and Chief Academic Officer



Table 1: Physics

Dual Degree Program
Wisconsin Lutheran College
Physics
and
University of Wisconsin- Milwaukee
Engineering

WISCONSIN LUTHERAN COLLEGE REQUIREMENTS

Courses/Credits Required for WLC Physics Degree UWM Equivalent Course
Course Title | Credits Course | Title | Credits
Required Courses
PHY 101 The Heavens and the Earth 3 ASTRON 103 Survey of Astronomy 3
PHY 201 Space, Time and Motion 5 PHYSICS 209 & | Physics I 4
PHYSICS 214 Lab Physics | 1
PHY 202 Electricity, Magnetism and Light 5 PHYSICS 210 & | Physics II 4
PHYSICS 215 Lab Physics 11 1
PHY 203 Atoms, Nuclei and Matter 3 PHYSICS 309 Modern Physics 3
MAT 221 Calculus 1 4 MATH 231 Calculus and Analytic Geometry 4
MAT 222 Calculus 2 4 MATH 232 Calculus and Analytic Geometry 4
MAT 223 Calculus 3 4 MATH 233 Calculus and Analytic Geometry 4
MAT 224 Ordinary Differential Equations 4 ELECENG 234 & | Analytic Methods in Engineering & 4
MAT 333 Introduction to Linear Algebra 4 MATH X Math Elective 4
At least 18 credits from the following advanced physics courses
PHY 301 Classical Mechanics 3 CIV ENG 202 Dynamics 3
PHY 302 Electrodynamics 3 ELECENG 361 Electromagnetic Fields 3
PHY 303 Thermodynamics 3 MECHENG XXX | * 3
PHY 304 Quantum Mechanics 3 PHYSICS XXX Physics Elective 3
PHY 401 Gases 3 PHYSICS XXX Physics Elective 3
PHY 402 Solids 3 PHYSICS XXX Physics Elective 3
At least 6 credits of laboratory/practical courses
PHY 215 Computerized Instrumentation 3 PHYSICS XXX Physics Elective 3
PHY 216 Machine Shop Techniques 2 PHYSICS XXX Physics Elective 2
PHY 313 Thermodynamics Laboratory 2 PHYSICS XXX Physics Elective 2
PHY 314 Quantum Mechanics Laboratory 2 PHYSICS XXX Physics Elective 2
PHY 315 Electronics Laboratory 3 PHYSICS XXX Physics Elective 2
PHY 316 Computational Methods 3 PHYSICS XXX Physics Elective 2
PHY 317 Instrumental Analysis 4 PHYSICS XXX Physics Elective 4
PHY 498 Undergraduate Research 1-3 PHYSICS XXX Physics Elective 1-3
Pre-Engineering Courses
CHE 161 General Chemistry 1 4 CHEM 102/105 General Chemistry for Engineering 5
CHE 168 General Chemistry Lab 1 1
Other courses offered by WLC which will count toward selected engineering majors. Not required for WLC Physics degree.
CSC 131 Introduction to Programming 4 COMPSCI 250 Intro. to Computer Programming 4
CSC 231 Obj Oriented Design & Software Dev 3 COMPSCI 251 Intermediate Computer Programming 3
CSC 311 Data Structures 3 COMPSCI 351 Data Structures & Algorithms 3
MAT 352 Introduction to Statistics 3 IND ENG 467 Intro Statistics for Phys Sci & Engr 3
General Education and University Requirements
| General Education [ 39 ] | General Education satisfied at WLC |

* Not equivalent to MECHENG 301 but will be allowed to substitute in some engineering majors




Table 2: Biomedical Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
BIOMEDICAL ENGINEERING
UW-MILWAUKEE REQUIREMENTS
Course/Credits required to earn the UWM Degree Credits | Fulfilled by Still to be completed
WLC Degree at UWM
(X =yes, blank=no) | (X=yes, blank = no)
General Education Requirements
Arts 3 X
Humanities 6 X
Social Sciences 6 X
Cultural Diversity X
Competencies X
Natural Science Requirements
PHYSICS 209 Physics I 4 X
PHYSICS 214 Lab Physics | 1 X
PHYSICS 210 Physics I 4 X
PHYSICS 215 Lab Physics 11 1 X
BIO SCI 202 Anatomy & Physiology I 4 X
BIO SCI 203 Anatomy & Physiology I1 4 X
Mathematics Requirements
MATH 231 Calculus and Analytic Geometry 4 X
MATH 232 Calculus and Analytic Geometry 4 X
MATH 233Calculus and Analytic Geometry 4 X
ELECENG 234 Analytical Methods in Engineering 4 X
Engineering Core Requirements
CIV ENG 201 Statics 3 X
CIV ENG 202 Dynamics 3 X
EAS 200 Professional Seminar 1 X
ELECENG 301 Electrical Circuits I 3
IND ENG 467 Intro Statistics Physical Sciences & 3 X
Engineering
MATLENG 201 Basic Engineering Materials X
MECHENG 101 Computational Tools for Engineering X
MECHENG 301 Basic Engineering Thermodynamics 3 X
Biomedical Engineering Major Requirements
BME 101 Fundamentals of Biomedical Engineering 3 X
BME 320 Engineering of Biomedical Devices 1 3 X
BME 325 Engineering of Biomedical Devices 11 3 X
BME 385 Introduction to Biomaterials 3 X
BME 495 Biomedical Instrumentation Lab/Senior Lab 3 X
BME 595 Capstone Design Project 4 X
ELECENG 305 Electrical Circuits II 4 X
ELECENG 310 Signals & Systems 3 X
MECHENG 469 Introduction to Biomechanical Engineering 3 X
MECHENG 474 Introduction to Control Systems 4 X
Biomedical Engineering Technical Electives — 16 Credits
CHEM 102 General Chemistry I 5 X
Remaining Technical Electives 11 X
Total Credits - Biomedical Engineering Major 120 52 68




Table 2: Civil Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
CIVIL ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree

Credits

Fulfilled by WLC
Degree
(X =yes, blank =no)

Still to be completed at
UWM
(X =yes, blank =no)

General Education Requirements

Arts

Humanities

N

Social Sciences

Cultural Diversity

Competencies

Free Elective

ittt bl ks

Natural Science Requirements

CHEM 105 General Chemistry for Engineering

PHYSICS 209 Physics I

PHYSICS 210 Physics I

Other Natural Science (GEO SCI, BIO SCI or ATM SCI)

W[

ittt

Mathematics Requirements

MATH 231 Calculus and Analytic Geometry

MATH 232 Calculus and Analytic Geometry

MATH 233Calculus and Analytic Geometry

ELECENG 234 Analytical Methods in Engineering

ENEN A RN

it

Engineering Core Requirements

IND ENG 111 Introduction to Engineering

IND ENG 112 Engineering Drawing & CAD

IND ENG 360 Engineering Economics

CIV ENG 201 Statics

itk

CIV ENG 202 Dynamics

CIV ENG 303 Strength of Materials

EAS 200 Professional Seminar

MATLENG 201 Basic Engineering Materials

eltadke

MECHENG 301 Basic Engineering Thermodynamics

MECHENG 320 Intro to Fluid Mechanics

WW A |—=h|W|W[(W|[wW|w

e

Civil Engineering Major Requirements

CIV ENG 250 Engineering Surveying

CIV ENG 280 Computer-Based Engineering Analysis

CIV ENG 335 Soil Mechanics

CIV ENG 372 Introduction to Structural Design

CIV ENG 411 Engineering Principles of Water Resources
Design

WAk lwW| W

it ik ltadts

CIV ENG 413 Environmental Engineering

CIV ENG 490 Transportation Engineering

CIV ENG 494 Principles of Civil Engineering Design

CIV ENG 495 Senior Design

WO | = [ [

ik ltalte

Civil Engineering Technical Electives - 21

TECHNICAL ELECTIVES — Group A

>

PHYSICS Course 300+ Level

Total Credits - Civil Engineering Major

127




Table 2: Computer Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
COMPUTER ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree

Credits

Fulfilled by
WLC Degree
(X =yes, blank =no)

Still to be completed
at UWM
(X =yes, blank =no)

General Education Requirements

Arts 3 X
Humanities 6 X
Social Sciences 6 X
Cultural Diversity X
Competencies X
Natural Science Requirements
CHEM 105 General Chemistry for Engineering 5 X
PHYSICS 209 Physics I 4 X
PHYSICS 210 Physics I 4 X
Mathematics Requirements
MATH 231 Calculus and Analytic Geometry 4 X
MATH 232 Calculus and Analytic Geometry 4 X
MATH 233Calculus and Analytic Geometry 4 X
ELECENG 234 Analytical Methods in Engineering 4 X
Engineering Core Requirements
COMPSCI 240 Intro Engineering Programming 3 X
EAS 200 Professional Seminar 1 X
ELECENG 301 Electrical Circuits I 3 X
IND ENG 467 Intro Statistics Physical Sciences & 3 X
Engineering
Computer Engineering Major Requirements
COMPSCI 250 Introduction to Computer Programming 3 X
COMPSCI 251 Intermediate Computer Programming 3 X
COMPSCI 317 Discrete Information Structures 3 X
COMPSCI 337 Systems Programming 3 X
COMPSCI 351 Data Structures & Algorithms 3 X
COMPSCI 361 Introduction to Software Engineering 3 X
COMPSCI 395 Social, Professional & Ethical Issues 3 X
COMPSCI 458 Computer Architecture 3 X
COMPSCI 520 Computer Networks 3 X
COMPSCI 535 Algorithm Design & Analysis 3 X
COMPSCI 537 Introduction to Operating Systems 3 X
ELECENG 305 Electrical Circuits II 4 X
ELECENG 310 Signals and Systems 3 X
ELECENG 330 Electronics | 4 X
ELECENG 335 Electronics II 4 X
ELECENG 354 Digital Logic 3 X
ELECENG 367 Introduction to Microprocessors 4 X
ELECENG 457 Digital Logic Laboratory 3 X
Computer Engineering Technical Electives — 16 Credits

ELECENG 361 Electromagnetic Fields 3 X
MECHENG 301 Basic Engineering Thermodynamics 3 X
Technical Electives 10 X

Total Credits - Computer Engineering Major 126 59 67




Table 2: Electrical Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
ELECTRICAL ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree Credits | Fulfilled by
WLC Degree
(X =yes, blank =no)

Still to be completed
at UWM
(X =yes, blank = no)

General Education Requirements

Arts 3

N

Humanities

Social Sciences 6

Cultural Diversity

Competencies

PR | <R

Free Electives 3

Natural Science Requirements

CHEM 102 General Chemistry

PHYSICS 209 Physics I

PHYSICS 214 Lab Physics |

PHYSICS 210 Physics I

— A=W,
S Eitelialte

PHYSICS 215 Lab Physics II

Mathematics Requirements

MATH 231 Calculus and Analytic Geometry

MATH 232 Calculus and Analytic Geometry

MATH 233Calculus and Analytic Geometry

INFN NN
el il

ELECENG 234 Analytical Methods in Engineering

Engineering Core Requirements

COMPSCI 240 Intro Engineering Programming

EAS 200 Professional Seminar

MATLENG 201 Basic Engineering Materials

eltalle

W= w

MECHENG 301 Basic Engineering Thermodynamics

Electrical Engineering Major Requirements

ELECENG 101 Fundamentals of Electrical Engineering

ELECENG 301 Electrical Circuits I

ELECENG 305 Electrical Circuits II

ELECENG 310 Signals and Systems

ELECENG 330 Electronics 1

ELECENG 335 Electronics 11

ELECENG 354 Digital Logic

el et B bl b

ELECENG 361 Electromagnetic Fields

ELECENG 362 Electromechanical Energy Conversion

ELECENG 367 Introduction to Microprocessors

ELECENG 420 Random Signals and Systems

BRI WW|IR[BR[W|A|W[W

ELECENG 595 Capstone Design Project

lialtalls

Electrical Engineering Technical Electives — 24 Credits

Group A Technical Electives 18

>

PHYSICS Course 300+ Level Group B Electives 6 X

Total Credits - Electrical Engineering Major 126 61




Table 2: Industrial Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
INDUSTRIAL ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree

Credits

Fulfilled

by WLC Degree
(X =yes, blank =no)

Still to be completed
at UWM
(X =yes, blank =no)

General Education Requirements

Arts

w

Humanities

(o)

Social Sciences

Cultural Diversity

Competencies

Free Electives

ittt bl ke

Natural Science Requirements

CHEM 105 General Chemistry I

Other Natural Science

PHYSICS 209 Physics I

PHYSICS 210 Physics |

B[l

eltalkalls

Mathematics Requirements

MATH 231 Calculus and Analytic Geometry

MATH 232 Calculus and Analytic Geometry

MATH 233Calculus and Analytic Geometry

ELECENG 234 Analytical Methods in Engineering

INFNFNFN

ikl

Engineering Core Requirements

CIV ENG 201 Statics

>

CIV ENG 202 Dynamics

o

COMPSCI 240 Intro Engineering Programming

EAS 200 Professional Seminar

ELECENG 301 Electrical Circuits I

MATLENG 201 Basic Engineering Materials

EEN AV T ) LVSE LOS R ROS)

itk

Industrial Engineering Major Requirements

IND ENG 111 Introduction to Engineering

IND ENG 112 Engineering Drawing & CAD

IND ENG 350 Manufacturing Processes

IND ENG 360 Engineering Economic Analysis

IND ENG 370 Introduction to Operations Analysis

IND ENG 455 Operations Research [

IND ENG 467 Intro Statistics Physical Sciences &
Engineering

W [W|W|W|w|w

I B B P

IND ENG 465 Operations Research 11

IND ENG 470 Method Engineering

IND ENG 475 Simulation Methodology

IND ENG 485 Senior Design

IND ENG 571 Quality Control

IND ENG 575 Design of Experiments

IND ENG 580 Ergonomics

IND ENG 583 Facility Layout and Material Handling

[SSRRUSY LUSE USY LUST RUS Y RUSY OS]

el It eI el Bl ke

Industrial Engineering Technical Electives - 12

MECHENG 301 Basic Engineering Thermodynamics

Technical Electives

Total Credits - Industrial Engineering Major

55

=l




Table 2: Materials Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
MATERIALS ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree

Credits

Fulfilled

by WLC Degree

(X =yes, blank = no)

Still to be completed
at UWM
(X =yes, blank = no)

General Education Requirements

Arts

w

Humanities

(o)}

Social Sciences

Cultural Diversity

Competencies

Free Electives

PP < | 4

Natural Science Requirements

CHEM 105 General Chemistry for Engineers

PHYSICS 209 Physics |

PHYSICS 214 Lab Physics |

PHYSICS 210 Physics I

PHYSICS 215 Lab Physics II

[N N[N FN IV

P P

Mathematics Requirements

MATH 231 Calculus and Analytic Geometry

MATH 232 Calculus and Analytic Geometry

MATH 233Calculus and Analytic Geometry

ELECENG 234 Analytical Methods in Engineering

I FNI N FN

it allts

Engineering Core Requirements

CIV ENG 201 Statics

=

CIV ENG 202 Dynamics

o

CIV ENG 303 Strength of Materials

COMPSCI 240 Intro Engineering Programming

EAS 200 Professional Seminar

ELECENG 301 Electrical Circuits I

IND ENG 467 Intro Statistics Physical Sciences &
Engineering

W W= WK ([W|wWw

it ik ltadts

Materials Engineering Major Requirements

MATLENG 201 Basic Engineering Materials

MATLENG 330 Materials and Processes in Manufacturing

MATLENG 402 Physical Metallurgy

MATLENG 410 Mechanical Behavior of Materials

MATLENG 411 Materials Laboratory

MATLENG 442 Thermodynamics of Materials

MATLENG 443 Transport Phenomena in Materials
Processing

W|W|W|W|w | w (&

I Bt B b

MATLENG 452 Ceramic Materials

MATLENG 453 Polymeric Materials

MATLENG 490 Senior Design Projects I

MATLENG 491 Senior Design Projects 11

W= [ W

X[ R

Materials Engineering Technical Electives - 24

MECHENG 301 Basic Engineering Thermodynamics

Group Al Technical Electives

21

Total Credits - Materials Engineering Major

124

54

3|
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Table 2: Mechanical Engineering

Dual Degree Program
Wisconsin Lutheran College
PHYSICS
and
University of Wisconsin- Milwaukee
MECHANICAL ENGINEERING

UW-MILWAUKEE REQUIREMENTS

Course/Credits required to earn the UWM Degree

Credits

Fulfilled

by WLC Degree

(X =yes, blank = no)

Still to be completed
at UWM
(X =yes, blank = no)

General Education Requirements

Arts

w

Humanities

(o)}

Social Sciences

Cultural Diversity

Competencies

eltikalialte

Natural Science Requirements

CHEM 105 General Chemistry for Engineers

PHYSICS 209 Physics [

PHYSICS 214 Lab Physics I

PHYSICS 210 Physics I

PHYSICS 215 Lab Physics II

SN N S N I

PR DA | P

Mathematics Requirements

MATH 231 Calculus and Analytic Geometry

MATH 232 Calculus and Analytic Geometry

MATH 233Calculus and Analytic Geometry

ELECENG 234 Analytical Methods in Engineering

FNFN|FN N

eltad ks

Engineering Core Requirements

CIV ENG 201 Statics

CIV ENG 202 Dynamics

=

CIV ENG 303 Strength of Materials

EAS 200 Professional Seminar

ELECENG 301 Electrical Circuits I

eltadke

IND ENG 467 Intro Statistics Physical Sciences &
Engineering

W W= |W(Ww

MATLENG 201 Basic Engineering Materials

N

Mechanical Engineering Major Requirements

MECHENG 101 Computational Tools for Engineering

MECHENG 110 Engineering Fundamentals |

MECHENG 111 Engineering Fundamentals 11

eltalle

MECHENG 301 Basic Engineering Thermodynamics

MECHENG 320 Introduction to Fluid Mechanics

MECHENG 321 Basic Heat Transfer

MECHENG 323 Fluid Mechanics Laboratory

MATLENG 330 Materials and Processes in Manufacturing

MECHENG 360 Mechanical Design |

MECHENG 366 Design of Machine Elements

MECHENG 370 Computer Aided Engineering Laboratory

MECHENG 438 Mechanical Engineering Experimentation

MECHENG 475 Introduction to Control Systems

MECHENG 479 Control and Design of Mechatronic Systems

MECHENG 496 Senior Design

W WA [WIN[R([WW[— | [W[W| [N
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Mechanical Engineering Technical Electives

Technical Electives

Total Credits - Mechanical Engineering Major

128

55
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