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The Problem

The Mathematics undergraduate degree is in crisis.

• What can you do with a math degree?

• Most math majors do not end up doing math for their
careers;

• Employers who hire math majors do so knowing they must
be retrained;

• Most likely, math graduates will be a) part of a team; b)
working on problems that are not well formulated; c) working
with people with greatly different training, background,
vocabulary, and expectations.

But you already knew this. – p.2/13
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The Problem - Part II

Graduate education in Mathematics is not much better off.

• Graduate schools train primarily for the academic market
(self-replication); yet most PhD’s in mathematics end up on
some other career path.

• Graduate education in Mathematics is elitist; Students must
survive the induction ritual before they can get to "the good
stuff".

Remark: The professional schools (law, medicine, business, en-

gineering) have figured out how to maintain their academic disci-

pline and yet train students the vast majority of whom do not end

up in academics.
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University of Utah
Mathematical Biology

theImagine 
Possibilities

The Problem - Part II

Graduate education in Mathematics is not much better off.

• Graduate schools train primarily for the academic market
(self-replication); yet most PhD’s in mathematics end up on
some other career path.

• Graduate education in Mathematics is elitist; Students must
survive the induction ritual before they can get to "the good
stuff".

Remark: The professional schools (law, medicine, business, en-

gineering) have figured out how to maintain their academic disci-

pline and yet train students the vast majority of whom do not end

up in academics.

Interdisciplinary Math – p.3/13



University of Utah
Mathematical Biology

theImagine 
Possibilities

The Problem - Part II

Graduate education in Mathematics is not much better off.

• Graduate schools train primarily for the academic market
(self-replication); yet most PhD’s in mathematics end up on
some other career path.

• Graduate education in Mathematics is elitist; Students must
survive the induction ritual before they can get to "the good
stuff".

Remark: The professional schools (law, medicine, business, en-

gineering) have figured out how to maintain their academic disci-

pline and yet train students the vast majority of whom do not end

up in academics.
Interdisciplinary Math – p.3/13



University of Utah
Mathematical Biology

theImagine 
Possibilities

Interdisciplinarity - A Possible
Solution

• Revitalize graduate programs to make them more
appealing, relevant and cutting edge;

• Change the mode in which research is done.
• Broaden the scope of uses of Mathematics.
• If not Mathematics, then where?
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The Times they are achangin’

Biology in the 21st Century will be for Mathematics what Physics
was in the 19th and 20th Centuries.

The increase in computer power and in the size and number of
databases has resulted in a tremendous need for mathematically
trained individuals to attack problems in the biological/ life
sciences.
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One Attempt at Change

Math Biology Graduate Program at the University of Utah

• Who we are: 5 faculty, 9 postdocs, 25 graduate students
(1/3 women) (the whole department 45 faculty, 60 graduate
students).

• Funding:
NSF IGERT $3.2M for five years (but we will use six),
NSF RTG $2.5M for five years (but we will use six).

• What the grants do:
IGERT: Supports beginning students for two years to begin
interdisciplinary training and research.
RTG: Supports REU’s, advanced students, and postdocs for
interdisciplinary research.

http://www.math.utah.edu/mathbio/ – p.7/13
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Unique features of our program.

• All beginning students participate in journal clubs.

• All beginning students do a laboratory rotation or internship
in a biology lab during their first summer.

• All advanced students and postdocs participate in one or
more group/lab meetings.

• All students work on research projects with a significant
extra-departmental component.

• Other activities: retreats, student run meetings and
workshops, foreign research experience, seminar
debriefing.

• We are serious about a) mentoring, b) building community,
c) engendering interaction, collaboration, communication.

• Summary: We are deliberately trying to change graduate
education and the research culture.

Interdisciplinary Math – p.8/13
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Preliminary Results

• Students are well trained in applied mathematics.

• Students are broadly exposed to many areas of biology.
• Graduates get jobs.
• Modern biology is exciting. Students work on cool stuff (that

they can talk about at parties).

Did I mention, it’s fun? – p.9/13
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Challenges/Difficulties

• The usual: Passing qualifying exams, finding advisors,
making the transition from class-taking to research.

• There are HUGE language and cultural barriers;
• It is hard work - becoming an expert in one discipline is hard

enough; learning two is enormously difficult. Meeting the
expectations of two traditions - impossible.

• It is difficult to find committed advisor/mentors. Few want to
supervise an interdisciplinary student - a student that is not
their own.

• Biologists don’t know what to do with a math graduate
student.

Interdisciplinary Math – p.10/13
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A few words about words

A big difficulty in communication between Mathematicians and
Biologists is because of different vocabulary.

Examples:

• to divide -
• to differentiate -
• a PDE -

Learning the vocabulary – p.11/13
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A few words about words

A big difficulty in communication between Mathematicians and
Biologists is because of different vocabulary.

Examples:
• to divide - replicate the contents of a cell and split into two

(Biologist)
• to differentiate - change the function of a cell (Biologist)
• a PDE - Pennsylvania Department of Education (Google)

And so it goes with words like germs and fiber bundles
(topologist or microbiologist), cells (numerical analyst or
physiologist), complex (analysts or molecular biologists),
domains (functional analysts or biochemists), and rings
(algebraists or protein structure chemists).
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Topics of (sometimes heated)
Discussion

• What requirements can be dropped? (You can’t keep adding
requirements without dropping something!)

• What are the prerequisites and how to deal with students
lacking these?

• "Where’s the math?" (or "Is this Math?" or "Is this person a
Mathematician?" or "Isn’t there something that all Math
PhD’s should know?")
One possible solution to this is a broadened definition of what mathematics is.
Mathematics includes (but is not limited to)

1. Problem identification;
2. Problem formulation;
3. Problem solving tools;
4. Mathematical Experimentation;
5. Theorem/Proof (only a small part of what makes a mathematician!)

Rodney, you are not alone. – p.12/13
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Conclusion

• Interdisciplinarity (not only in Math Biology) has the potential
to help revitalize Mathematics.

• The current traditional academic culture does not
encourage/reward interdisciplinarity. It is not treasured and
nourished. Rather, it is often viewed with suspicion and/or
disdain.

• Warning: As Interdisciplinary Mathematics grows (and it
will), Mathematics Departments must decide how to
encourage this growth opportunity, or they will lose it.

• If not Mathematics, then where?

Been to a Classics Department lately? – p.13/13



University of Utah
Mathematical Biology

theImagine 
Possibilities

Conclusion

• Interdisciplinarity (not only in Math Biology) has the potential
to help revitalize Mathematics.

• The current traditional academic culture does not
encourage/reward interdisciplinarity. It is not treasured and
nourished. Rather, it is often viewed with suspicion and/or
disdain.

• Warning: As Interdisciplinary Mathematics grows (and it
will), Mathematics Departments must decide how to
encourage this growth opportunity, or they will lose it.

• If not Mathematics, then where?

Been to a Classics Department lately? – p.13/13



University of Utah
Mathematical Biology

theImagine 
Possibilities

Conclusion

• Interdisciplinarity (not only in Math Biology) has the potential
to help revitalize Mathematics.

• The current traditional academic culture does not
encourage/reward interdisciplinarity. It is not treasured and
nourished. Rather, it is often viewed with suspicion and/or
disdain.

• Warning: As Interdisciplinary Mathematics grows (and it
will), Mathematics Departments must decide how to
encourage this growth opportunity, or they will lose it.

• If not Mathematics, then where?

Been to a Classics Department lately? – p.13/13



University of Utah
Mathematical Biology

theImagine 
Possibilities

Conclusion
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