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Summary of Final Plan for a MS Degree in Medical and Bioinformatics

) ~ Definitions

Medical and Bicinformatics
¢ The use of computer technology to manage and analyze information in the life and health
 sclences

Biostatistics
e The application of statistical techniques to scientific research in the life and health sciences

Cell and Molecular Biology
¢ The manipulation of developmental, genetic, biochemical and biophysical processes for human

purposes.
Bictechnelogy
» The industrial use of living organisms to produce food, drugs, and other products

Three advantages to the proposed GVSU program design:

1) greater cross-disciplinary technical training, '

2) increased student experience in inter-disciplinary teamwork and

3) reduced costs of implementation by sharing courses between the programs.

The field of bioinformatics is still developing as the needs of genomic biology and medicine evolve.
Bioinformatics can span the entire range from hard-core computer science to hard-core molecular biology..
The program proposed here is more on the medically-oriented computer-science side, largely in
response to the expressed regional needs. This also gives the potential graduates of the program greater

flexibility in possible employment venues.

Impact on MS in Computer Information Systems. Our new M.S. in Medical and Bioinformatics nicely
complements our existing M.S. in Computer Information Systems (CIS), providing another important
option for students. Each of the two programs provides courses and potential students for the other
program. Our existing MS in CIS offers a combination of a traditional MS in Computer Science, and a
Masters in Management Information Systems. Considerable strengths of the current master’s program are
its project orientation and very strong hands-on focus. The MS-CIS program consists of five conceniration
areas; Object-Oriented Technology, Software Engineering, Database, Information Systems Management,

and Distributed Systems

The MS in Medical and Bioinformatics program combines several computing areas with non-computing
disciplines such as statistics, biclogical science, and healthcare delivery systems. Students wishing an
interdisciplinary program in bioinformatics or medical informatics will be advised into the new M.S. in
Medical and Bioinformatics, while those students seeking a traditional master’s program (with a thesis
option) will be advised into the existing ML.S. in CIS.

Demonstrated Need. TFocus Groups were held with regional employers who would likely benefit from
the implementation of our three new graduate programs and might be able to partner with us by providing
internships. Participants included representatives from basic science research laboratories, private
companies, community health, hospitals and healthcare institutions, and public health agencies.

The focus group participants strongly validated the critical need for all three of our new programs.
Focus group participants also provided valuable input as to critical curricular components, outcome
objectives, and internship structure, identifying potential students among their current employees,



committing to providing internship sites and mentors, networking with us to identify additional industry.
pariners and internship sites and mentors, and pledging their continuing support by serving on our program
advisory boards and assisting in discipline-focused instruction. s

Industry Survey In early August, 2002, we conducted a mail/electronic survey of 337 relevant
businesses/industries in the Midwest region. Sixty-seven (67) completed surveys were returned.

Industry respondents agreed that there is both current and foture need for graduates of our three
new master’s programs. The biotechnology and healthcare sectors were the areas in which there is
currently the greatest number of employees, and respondents indicated current and anticipated future need

for graduates. (Numbers are number of responding companies)

What do you envision as the eurrent need of your institution for graduates in

Medical/Bioinformatics?
High Need  ScmeNeed Low Need
21 12 18
What do you envision as the future need of your institution for graduates in
Medical/Bioinformatics?
High Need SomeNeed Low Need
25 12 13

Student Interest In September, 2002, we conducted a survey of GVSU students enrolled in 33 courses
most relevant o the three professional science master’s programs. 1004 students completed the survey.
293 of the surveyed students indicated they were interested or very interested in the Medical and

Bioinformatics program &
R §

Curriculum

Each curriculum provides shared core courses common to all three programs, specific courses for critical
content in each discipline, laboratory experiences essential for the development of requisite skill and
knowledge sets, a common seminar series, a capstone course, and internships to provide essential hands-on

learning in the field.

All three programs (M.S. in Medical and Bioinformatics, M.S. in Biostatisties, and the Biotechnology
emphasis in the M.S. in Cell and Molecular Biology) are interdisciplinary, non-thesis, and involve both the
university and its industry partners. All three programs emphasize teamwork, problem-solving,
communication, and scientific knowledge and technical skills. Each program is designed to integrate
university coursework with business and industrial internships to better prepare students for the variety of
career pathways associated with the life science and health science industries.




The specific course requirements for the Medical/Bioinformatics MS program are:

° 4 common core courses (12 er):
o CS 661: Introduction to Medical and Bioinformatics (3 cr)
o CMB 610: Foundations of Biotechnology (3 cr)
o Introduction to Biostatistics. Choose gne of the following:
»w  STA 610: Applied Statistics for Health Professionals (3 cr) or
s STA 622: Statistical Methods for Biologists (3 cr)
o PSM 650: Ethics and Professionalism in Science (3 cr)
¢ 2 common seminar courses (2 er):
o PSM 661: Seminar I {1 cr)
o PSM 662: Seminar [I (1 cr)
e Internship (minimum of 4 eredits)
o PSM 691: Internship (1-9 credits)
e Capstone course (3 cr)
o C8 691: Medical and Bioinformatics Capstone (3 cr)
* 5 Directed Courses (15 cr)
o CS635: Knowledge Discovery and Data Mining (3 cr)
o CS 671: Information Visualization (3 cr)
o CS 673: Principles of Database Design (3 cr)
o Choose gne of the following 2-course sequences (6 cr)
Bioinformatics Track
= (S 677: High-Performance Computing (3 cr) and
CS 678: Machine Learning (3 cr)
¢ Medical Informatics Track
' = CS 665: Clinical Information Systems (3 cr)
and one of either
= PA 630: Health Administration and Service (3 cr) or
s PA 635: Hospital Organization and Management (3 cr)

Part-Time Study Plan for GVSU Professional Science Master's Degree Program in
Medical and Biocinformatics

{38 credits)

Year One:
Fall Semester (6) Winter Semester (6) Summer (4)
CS 661: Intro Med/Bioinformatics (3) CS 635: Knowledge Discovery PSM 650:; Ethics &
STA 610: Applied Stat Hith Prof (3) & Data Mining (3) Professionalism in

or CMB 610: Found of Biotech (3) Science (3)

STA 622: Stat Method for Bio (3) PSM 661: Seminar I (1)
Year Two:
Fall Semester (6) Winter Semester (7) Semmer {3}
CS 673: Prin. Database Design (3) CS 671: Info Visualization (3) PSM 691:Intemship (2)
1 Focus Directed Course (3) 1 Focus Directed Course (3) PSM 662: Seminar I (1)

PSM 691: Internship (1)
Year Three: :
Fail Semester (4)
CS 691: Medical & Bioinformatics Capstone (3)
PSM 691: Internship (1)




Biostatistics Program

The specific course requirements for the Biostatistics MS program are:

» 4 Common Core Courses (11 cr):
o CS661: Introduction to Medical and Bioinformatics (3 cr)
o CMB 610: Foundations of Biotechnology (3 cr)
o Introduction to Biostatistics. Choose one of the following:
= STA 610; Applied Statistics for Health Professions (3 cr) of
=  STA 622: Statistical Methods for Biologists (3 cr)
o PSM 650: Ethics and Professionalism in Applied Science (3 cr)
s 2 Common Seminar Courses (2 cr):
o PSM 661: Seminar | (1 cr)
o PSM 662: Seminar il (1 cr)
 Internship (minimum of 4 credits):
o PSM 691: Internship (1-9 credits})
» Capstone Course (3 cr): '
o STA 630: Perspectives in Advanced Biostatistics (3 cr)
» 5 Directed Courses (15 cr)
o STA 616: Statistical Programming (3 cr)
STA 621: Design of Experiments and Regression (4 cr)
STA 623: Categorical Data Analysis (2 cr) '
STA 625: Clinical Trials (2 cr)
Elective {minimum of 4 credits, with advisor approval)

o 0 0 ©

Part-Time Study Plan for M.S. in Biostatistics
(37 credits)
Year One: :
Fall (6 er) Winter (6 <r) Summer {4 cr)
CS 661: Intro to Med/Bioinformatics(3 cr)  CMB 610: Found of Biotech (3cr) ~ PSM 650: Ethics and
STA 622: Stat Methods for Biclogists (3 cr} STA 616: Stat Programming (3 cr) Professionalism in

or STA 610: Applied Stat Hith Prof (3 cr) Applied Sci (3 cr)
PSM 661: Seminar | (1cr)

Year Two:
Fall {5cr) Winter (7 cr) Summer (3 cr)

STA 623: Categorical Data Anal (2 cr) STA 621: Design Exp/Regress (4 cr) PSM 691: Internship(2 cr)
Elective (2 cr) STA 625: Clinical Trials (2 cr) PSM 622:Seminar i (1 cr}
PSM 691: Internship (1 cr)

Year Three:

Fall (6 cr)

STA 630: Perspectives in Adv Biostat (3 cr)
Elective (2 cr}

PSM 691: Internship (1 cr)




UNIVERSITY ACADEMIC SENATE
November 5, 2004
250 Kirkhof Center

Agenda

=

Approval of Agenda
Approval of Minutes - October 22, 2004

Report from Chair

~ wN

Report from the Provost

“o

Report from the Student Senate President

6. New Business
a) Master in Bicinformatics (# 4016)
b) Master in Biostatistics (# 4017)
¢) Master in Biotechnology (# 4018}

7. ldeas for Future Fora
e Workload equity and enlarging regular faculty
¢ The “next level”; What is it?
¢ Graduate versus Undergraduate Programs

9. Adjournment
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