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I. Program Overview 
 

Introduction  

Graduate students in Biological Systems Engineering (BSE) Department strive to better understand the 

current theories, principles, and issues in wide-ranging biologically related fields of engineering. The 

students focus on better understanding how research helps generate new knowledge and how 

knowledge is applied to address both practical and fundamental problems. Through this process, 

graduate students improve their ability to think critically and creatively and to synthesize, analyze, and 

integrate ideas for decision-making and problem solving. 

 

The graduate programs in BSE are "tailor-made" to meet the specific needs and interests of a student 

and his/her major professor. The graduate students have the primary responsibility for developing their 

program of study, conducting research, and preparing a thesis. However, the students must maintain 

close contact with their major professors for advice and supervision in all phases of research.  

 

The departmental admission requirements are often more rigorous than the minimum set by the 

Graduate School. However, the department may be flexible on some requirements based on an 

individual studentôs background and the faculty needs. This handbook provides an overview of the 

requirements, policies and resources for graduate study in the BSE Department at the University of 

Wisconsin-Madison. 
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Graduate Faculty  

  

Robert P. Anex Ph.D. Professor, also Nelson Institute for Environmental Studies - Energy 

Analysis and Policy Program, Environment & Resources Program  

Christopher Choi Ph.D. Professor 

Matthew Digman Ph.D. Assistant Professor 

Sundaram Gunasekaran Ph.D. Professor, also Director of CALS Global, Food Science, Materials 

Science & Engineering 

Krishnapuram 

Karthikeyan 

Ph.D. Professor, also Civil & Environmental Engineering, Environmental 

Chemistry & Technology Program, Nelson Institute for Environmental 

Studies 

Rebecca Larson Ph.D. Associate Professor and Extension Specialist, also Nelson Institute 

for Environmental Studies 

Brian Luck Ph.D. Associate Professor and Extension Specialist 

Xuejun Pan Ph.D. Professor 

Douglas J. Reinemann Ph.D. Professor and Extension Specialist and CALS Associate Dean for 

Outreach and Extension, also Dairy Science, Institute for Environmental 

Studies ï Energy Analysis and Policy, Agroecology, Center for 

Integrated Agricultural Systems, American Indian Studies, Wisconsin 

Energy Institute 

Troy M. Runge Department Chair, Ph.D. Professor, also Nelson Institute for 

Environmental Studies 

Kevin J. Shinners Ph.D. Professor, also Mechanical Engineering 

John Shutske Ph.D. Professor and Extension Specialist, also affiliate Professor in 

Department of Family Medicine, School of Medicine & Public Health 

Paul Stoy Ph.D. Associate Professor 

Anita M. Thompson Ph.D. Professor, also Chair of Nelson Instituteôs Water Management 

Program 

Zhou Zhang Ph.D. Assistant Professor, also affiliate Assistant Professor in Electrical 

and Computer Engineering 

  

Adjunct Faculty   

Richard W. Hartel Ph.D. Professor, Food Science 

John Ralph Ph.D. Professor, Biochemistry 

 

Emeritus Faculty 

 

David R. Bohnhoff Ph.D. Professor 

Brian Holmes Ph.D. Professor 

David W. Kammel Ph.D. Professor and Extension Specialist 

Richard J. Straub Ph.D. Professor, also CALS Senior Associate Dean, Mechanical 

Engineering  

  

Department Staff  

Sue Reinen Department Administrator 

Julie Garvin Graduate Coordinator 

Betsy Wood Student Services Coordinator and Undergraduate Advisor 

Terry Meyer Senior Financial Specialist 

Pamela L. Spahn Payroll & Benefits Specialist 

Kody Habeck Associate Instrumentation Innovation Instructor / Shop Supervisor 

 

https://eap.wisc.edu/faculty/#eap-faculty
https://eap.wisc.edu/faculty/#eap-faculty
https://www.nelson.wisc.edu/graduate/environment-and-resources/index.php
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BSE Graduate Programs 
BSE Department offers graduate programs leading to Master of Science (M.S.) and Doctor of 

Philosophy (Ph.D.) degrees.  

 

Master of Science: Two options are available for the M.S. 

degree in BSE: a thesis option and a non-thesis option (i.e., 

an independent study). The thesis option requires a final 

thesis be deposited to the Graduate School. If your objective 

is to pursue a Ph.D. degree or a research-oriented career, 

you are strongly encouraged to select the thesis option. 

Graduate research assistantships are generally not awarded 

to students pursuing the non-thesis option. Admission to 

M.S. degree program typically requires a bachelorôs degree 

(B.S.) in an engineering or related discipline. See page 4 for 

more information. 

 

Doctor of Philosophy: Students in the Ph.D. degree program 

prepare for an independent research careers in the public 

and private sectors. Admission to Ph.D. typically requires 

an M.S. degree in engineering or closely related field of 

science. Students with a B.S. degree can also be admitted to 

pursue a Ph.D. degree without earning an M.S. degree. See 

page 6 for more information. 

 

II. Masterôs Degree Program 
Program Basics 

Graduates of the M.S. program help fill the need for highly educated engineers in industry, consulting 

firms, government agencies, and educational institutions. 

 

BSE students pursuing an M.S. degree are expected to achieve the following learning goals by the end 

of their degree work. 

¶ Articulate, critique, or elaborate the theories, research methods, and approaches to 

inquiry or schools of practice in the field of study. 

¶ Identify sources and assembles evidence pertaining to questions or challenges in the field of study. 

¶ Demonstrate understanding of the primary field of study in a historical, social, or global context. 

¶ Select and / or utilize the most appropriate methodologies and practices. 

¶ Evaluate or synthesize information pertaining to questions or challenges in the field of study. 

¶ Communicate clearly in ways appropriate to the field of study. 

¶ Recognize and apply principles of ethical and professional conduct. 
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Admission Requirements 

All STEM-background students are invited to apply. The BSE Department stipulates that applicants 

should have a B.S. degree from an Accreditation Board for Engineering and Technology (ABET)-

accredited engineering program. Applicants who do not have an ABET-accredited engineering B.S. 

degree may be eligible for admission if they have completed the following basic engineering course 

work: 

¶ Thirteen credits of mathematics (calculus, analytical geometry, and differential equations); 

¶ Six credits in statics, mechanics of materials, material sciences; 

¶ Nine credits in one of the following groups of courses depending on the area of graduate research: 

o Machinery systems engineering: dynamic, fluid dynamics, and thermodynamics. 

o Food and bioprocess engineering: fluid dynamics, heat transfer, and thermodynamics. 

o Natural resources and environmental engineering: soil science, fluid mechanics, and soil and 

water engineering.  

o Agro-based chemistry and materials: analytical, organic and physical chemistry and basic 

materials science. 

¶ Upon the request by graduate advisor, up to six prerequisite course credits (from the above list) can 

be waived for students admitted without an ABET-accredited B.S. degree in engineering. The 

graduate advisor will decide which courses (for six credits) are being waived. This request should 

Photo by Michael P. King/UW-Madison CALS 
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be made at the time of admission and approved by the BSE Graduate Instruction and Research 

Committee (GIRC). 

 

International students are required to submit English proficiency test scores in addition to meeting the 

academic requirements. For more information about English proficiency requirements, please visit 

https://grad.wisc.edu/apply/. 

 

Masterôs Degree Requirements 

All students must meet BSE graduate program requirements in addition to those of the Graduate 

School, which include a minimum overall GPA of 3.0 and a minimum of 15 credits of graduate-level 

coursework. 

 

Minimum Credit Requirements Thesis Option Non-Thesis Option 

A-F letter-graded UW-Madison courses1 18 24 

Graduate courses2 15 15 

Thesis research 6 -- 

Independent study -- 3 

Graduate seminars (BSE 900 & 901)3 2 2 

BSE Courses4 8 8 

Total5 30 30 
1 Not including course credits taken to satisfy admission requirements. 
2 At least 6 credits must be from at the 500-level and above science/engineering classes; can include up to 6 credits of 400-

level and above science/engineering classes taken as UW-Madison undergraduates. 
3 BSE 900 (Fall semester only, typically taken during the first Fall semester of the graduate study) and BSE 901 (Spring 

semester only, typical during the last Spring semester before graduation). 
4 Includes research/independent study and seminar credits 
5 BSE 699 credits for thesis option MS students are limited to 3 credits and are required to be separate from the work the 

student is doing for 990 Research credit and shall be taken under the direction of an instructor other than the major advisor. 

 

For other general requirements of completing your M.S. degree, visit https://grad.wisc.edu/current-

students/masters-guide/#what-you-need-to-do. 

 

BSE graduate students are required to be enrolled during all three semesters; fall, spring, and summer. 

However, summer enrollment may be waived with advisor approval. 

 

BSE Seminars  

BSE 900 Seminar - Introductory seminar offered in fall semesters. Students new to the BSE graduate 

program should take this semester during the first semester available during their program of study. 

This one credit course is graded A-F and may not be repeated. 

BSE 901: Graduate Research Seminar - This final seminar is offered in spring semesters. Students 

who anticipate completing their degree should enroll in this seminar during their final one of two 

semesters in the program. This seminar requires a research presentation. This one credit course is 

graded A-F and may not be repeated. 

BSE 902: Graduate Seminar ï All BSE graduate students area expected to enroll every spring. This 

seminar meets with the BSE 901: Graduate Research Seminar. Students enrolled in the one credit 902 

https://grad.wisc.edu/apply/
https://grad.wisc.edu/current-students/masters-guide/#what-you-need-to-do
https://grad.wisc.edu/current-students/masters-guide/#what-you-need-to-do


 

 

7 

 

section will be graded Unsatisfactory/Satisfactory based on participation in attending seminar and 

providing feedback to 901 student presenters. 

 

I II . Doctoral Degree Program 
Program Basics 

The department offers students opportunities to undertake independent research-based advanced study 

in different specializations, which include but not limited to the following: environmental quality and 

natural resource engineering, waste management, food and bioprocess engineering, machinery 

systems, bioresources and biorefining, and agricultural safety and health. 

 

BSE students pursuing a Ph.D. degree are expected to achieve the following learning goals by the end 

of their degree work. 

1. Articulates research problems, potentials, and limits with respect to theory, knowledge, or practice 

within the field of study. 

2. Formulates ideas, concepts, designs, and/or techniques beyond the current boundaries of 

knowledge within the field of study. 

3. Creates research, scholarship, or performance that 

makes a substantive contribution. 

4. Demonstrates breadth with their learning 

experiences. 

5. Advances contributions to the field of study to 

society. 

6. Communicates complex ideas in a clear and 

understandable manner. 

7. Recognize and apply principles of ethical and 

professional conduct. 

 
 

 

Doctoral Degree Program Requirements 

 

Minimum Credit Requirements Credits 

Minimum graduate courses2 42 

Thesis research 12 

Graduate seminars3 2 

BSE courses4 8 

Teaching preparatory/professional communications course5 3 

Total1, 6 72 

1At least 32 credits of graduate credits must be completed in residence. 
2At least 36 of the course credits must be taken in physical sciences (see Appendix F). At least 9 credits must be from the 

600- to 800-level classes from an engineering department and/or comparable technical area. A maximum of 18 course 

credits and 6 research credits can be used from an MS degree obtained elsewhere. All course credits should be letter-

graded, unless course is only offered for credit/no-credit, which must get prior approval from advisor. Only 1 credit/no-

credit of the 9 credits can be used to fulfill 600- to 800-level classes. 

MONOPOLY919/Shutterstock.com 
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3BSE 900 (Fall semester only, typically taken during the first Fall semester of the graduate study) and BSE 901 (Spring 

semester only, typical during the last Spring semester before graduation). BSE 900 is waived for students who have taken it 

for their M.S. degree. 
4Includes research, seminar, and independent study work. 
5 Some possible courses are EPD 654 or BSE 799. The teaching course credits cannot be used to fulfill 9 credits of 600 to 

800 level classes from an engineering department and/or comparable technical area. Teaching preparatory courses and 

seminar courses do not count towards the required 24 (42) course credits. 
6 BSE 699 credits are limited to 3 credits and are required to be separate from the work the student is doing for 990 

Research credit and shall be taken under the direction of an instructor other than the major advisor. 

 

BSE Seminars  

BSE 900 Seminar - Introductory seminar offered in fall semesters. Students new to the BSE graduate 

program should take this semester during the first semester available during their program of study. 

This one credit course is graded A-F and may not be repeated. 

BSE 901: Graduate Research Seminar - This final seminar is offered in spring semesters. Students 

who anticipate completing their degree should enroll in this seminar during their final one of two 

semesters in the program. This seminar requires a research presentation. This one credit course is 

graded A-F and may not be repeated. 

BSE 902: Graduate Seminar ï All BSE graduate students area expected to enroll every spring. This 

seminar meets with the BSE 901: Graduate Research Seminar. Students enrolled in the one credit 902 

section will be graded Unsatisfactory/Satisfactory based on participation in attending seminar and 

providing feedback to 901 student presenters. 

 

Doctoral Minor  or a Graduate/Professional Certificate 

Breadth is a required component of doctoral training at UW-Madison. Given there are multiple paths to 

breadth, the Graduate School leaves the choice of whether students achieve breadth through a doctoral 

minor, Graduate/Professional certificate, or other means up to the studentôs doctoral major program 

Options are as follows: 

¶ Option A (external doctoral minor): Requires a minimum of 9 credits in a doctoral minor 

program (single disciplinary or multi-disciplinary) outside of the studentôs doctoral major program. 

Fulfillment of this option requires the approval of the doctoral minor program. In the BSE 

Department, a Ph.D. student may include a doctoral minor field(s) of study selected in consultation 

with the major professor. The minor should be chosen from a field that will both diversify and 

strengthen the studentôs research program. The plan of study for the minor should be developed in 

consultation with the minor professor and the minor department 

¶ Option B (distributed doctoral minor): Requires a minimum of 9 credits in one or more 

programs forming a coherent topic and can include coursework in the studentôs doctoral major 

program. Fulfillment of this option requires the approval of the studentôs doctoral major program. 

¶ Option C (Graduate/Professional certificate): Requires successful completion of a 

Graduate/Professional certificate in a program outside of the studentôs doctoral major program. 

 

The purpose of the minor is to add breadth to a Ph.D. major. Monitoring the course content and credit 

requirements for Ph.D. minors is the responsibility of the minor department/program. Major 

departments/programs are responsible for indicating the expected minor (either Option A or B, see 

below) at the time of the preliminary warrant request.  

 



 

 

9 

 

The Graduate School's minimum course requirements for the doctoral minor and 

Graduate/Professional certificate to meet the breadth requirement include: 

¶ An average GPA of 3.00 on all course work. 

¶ Course work must be graduate level (the equivalent of UW-Madison courses 300 level or above; 

no audits or pass/fail). 

¶ Coursework may not double count for major requirement.  

¶ Maximum three (3) credits of independent study (e.g., 699, 799, 899, 999). 

¶ Research and thesis cannot be used to satisfy the minor or Graduate/Professional certificate (e.g., 

790, 890, 990). 

¶ No more than five (5) credits of course work completed more than 5 years prior to admission to the 

doctoral program; coursework taken 10 years ago or more may not be used.  

 

Examinations 

¶ Qualifying examination: It is an optional requirement for BSE students, required at the discretion 

of the studentôs graduate advisor. Please discuss with your advisor to determine if it is required of 

you. 

¶ Preliminary Examination : The Graduate School does not formally recognize a student as a Ph.D. 

candidate until he/she has passed the comprehensive Preliminary Examination (Prelims). The 

purpose of this examination is to establish that the student has gained an appropriate level of 

knowledge in Biological Systems Engineering and related fields and is able to apply this 

knowledge in pursuing independent research.  

The Prelims may be written and/or oral, as desired by the Guidance and Examining Committee. The 

minor department may require that the student take an additional examination in the minor field, 

depending upon the policies and regulations of the minor department. If required, the minor 

department examination must be passed before the student takes the Comprehensive Preliminary 

Examination. After completing the preliminary examinations and course work, the candidate takes on 

the status of dissertator which results in reduced fees (dissertators register for only 3 credits every 

semester). 

The Prelims may not be taken until the student has:  

1. Passed the Qualifying Examination, when required 

2. Cleared all incomplete grades 

3. Completed or is in the final term to complete all major and minor coursework requirements other 

than research and seminar credits 

4. Prepared and submitted a detailed research plan to the Guidance and Examination Committee at 

least four weeks before the examination.  

Note: Before the Preliminary Examination is taken, a warrant must be obtained from the Graduate 

School. The student should request a warrant through the Departmentôs Student Services Coordinator, 

minimum four weeks prior to the examination.  

 

¶ Final Oral Examination:  The Final Oral Examination covers the thesis and general fields of the 

major and minor studies.  The major professor schedules the examination at a time agreed upon by 

the candidate, the Guidance and Examining Committee, and the Graduate Schoolsô Deadlines. The 
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Graduate Schoolôs policies and procedures for the Final Oral Examination may be found in the 

Academic Policies and Procedures section entitled Final Oral Examination. 

 

Guidance and Examination Committee 

Committees advise and evaluate satisfactory progress, administer preliminary and final oral 

examinations, evaluate a thesis or dissertation, and/or sign a degree warrant. A studentôs program 

arranges a committee with appropriate expertise to afford the breadth and depth needed in degree 

examinations. The responsibilities of individual committee members are determined by the program. 

The executive committee (or its equivalent) of a program/department is responsible for approving the 

composition of all graduate committees. The final warrant request which includes committee 

membership must be submitted to the Graduate School at least three weeks before the examination 

date. Students should consult their advisor and their programôs student handbook for the specific 

function of degree committees in their program. For more information about guidance and examination 

committees, visit the graduate schoolôs website at https://grad.wisc.edu/documents/committees/. 

¶ Graduate Examination Committee make-up: Minimum Graduate School requirements for 

graduate committees are as follows: 

1. The chair or co-chair of the committee must be Graduate Faculty from the student's program. 

The UW-Madison Faculty Policies and Procedures 3.05A stipulates that ñthe faculty of the 

Graduate School includes all university faculty defined in 1.02 holding professional rank 

(professor, associate professor, assistant professor or instructor) in any department with 

graduate program authority, including those with zero-time appointments in such departments.ò 

Committee members who have retired or resigned from the University automatically retain 

Graduate Faculty status for one year; after one year they are permitted to serve as co-chair or 

another non-Graduate Faculty committee member. 

2. Doctoral committees/final oral examination committee (Ph.D. and DMA) must have at least 4 

members representing more than one graduate program, 3 of whom must be UWïMadison 

graduate faculty or former UWïMadison graduate faculty up to one year after resignation or 

retirement. At least one of the 4 members must be from outside of the studentôs major program 

or major field (often from the minor field). 

3. MFA final committees must have at least 4 members, 3 of whom must be graduate faculty or 

former graduate faculty up to one year after resignation or retirement. 

4. Masterôs thesis committees must have at least 3 members, 2 of whom must be graduate faculty 

or former graduate faculty up to one year after resignation or retirement. 

5. Non-thesis masterôs committees must have at least one graduate faculty member from the 

studentôs program. 

6. The required 4th member of a doctoral committee/final oral examination committee, 4th 

member of an MFA committee, or 3rd member of a Masterôs thesis committee, as well as any 

additional members, all retain voting rights. They may be from any of the following categories, 

as approved by the program executive committee (or its equivalent): graduate faculty, faculty 

from a department without a graduate program, academic staff (including emeritus faculty), 

visiting faculty, faculty from other institutions, scientists, research associates, and other 

individuals deemed qualified by the executive committee (or its equivalent).  

7. To receive a Ph.D. or Masterôs degree, students must receive no more than one dissenting vote 
from their committee. 

 

 

https://grad.wisc.edu/documents/committees/
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IV. Timelines and Deadline Requirements 
The Warrant Process  

A warrant is a document issued to your program by the Graduate School at your programôs request 

after you have met all degree requirements. Warrants are valid for one semester, and are signed by the 

program chair, advisor, or your committee. By signing the warrant, programs indicate that all program 

degree requirements have been met. It is crucial that all students allocate enough time for 

themselves to complete the warrant process and graduate on time. A warrant is required for MS 

and PhD thesis defense as well as for PhD preliminary examination. 

This is the BSE department process for obtaining a warrant and a general timeline of the process: 

1. Send a draft of thesis to your advisor at least six weeks prior to warrant request 

2. After the draft is reviewed by your advisor, fill out a warrant request form (Appendices A, B) 

available from the BSE Graduate Coordinator 

3. Have your advisor initial it 

4. Submit the warrant request document to BSE graduate coordinator at least four weeks before your 

intended exam date 

5. After the BSE Graduate Committee Chair approves the warrant request, it will be submitted to the 

Graduate School at least three weeks before the exam date 

6. BSE Graduate Coordinator will route the warrant for committee signature 

 

Photo by Jeff Miller/University of Wisconsin-Madison 
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The BSE Department follows Graduate Schoolôs guidelines. Students are encouraged to consult the 

following links. Questions should be directed to their advisor and/or BSE Graduate Coordinator. 

 

M.S. degree students: https://grad.wisc.edu/current-students/masters-guide/ 

Ph.D. degree students: https://grad.wisc.edu/current-students/doctoral-guide/ 

The Graduate School degree deadlines: https://grad.wisc.edu/deadlines/ 

 

 

Luke S W/Shutterstock.com 

https://grad.wisc.edu/current-students/masters-guide/
https://grad.wisc.edu/current-students/doctoral-guide/
https://grad.wisc.edu/deadlines/
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V. Advising 

Advisor / Advisee Roles 

Advisor: The advisor serves a dual role: first, assists the student in acquiring the highest level of 

knowledge and competence in the field that is possible; and second, chairs the committee that will 

determine whether the student has performed acceptably at each of his/her degree milestones. Advisors 

may often play a role in tracking the studentôs progress toward degree completion, assisting with 

course selection and academic planning, and helping students identify possible research mentors, 

committee members, and opportunities. 

 

Advisee: The main roles of the advisee are to absorb their advisorôs information in order to complete 

their degree(s). Since the advisor's role can vary, students should discuss roles and expectations with 

their advisors or prospective advisors. Additionally, the department requires a written annual progress 

report for all graduate students. This reflection and discussion allow for graduate students to receive 

valuable feedback from their advisors. 

 

Both the student and the advisor have a responsibility to make their expectations clear to each other. 

 

 
 

 

 

Photo by Michael P. King/UW-Madison CALS 

 


