Jot down your thoughts on a piece of paper!

What are
What are you you most
most excited to nervous to
learn about? learn
about?
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Primary Goal of Our Program:
INVITE students into the field who
would not typically think of
themselves as Data Scientists, or

L have not considered the
T Y opportunities this field has to
ThncLUDE orovide.

Team:

Dr. Mikahl Banwarth-Kuhn (CSUEB), Dr. Ayona Chatterjee (CSUEB), Kyla Oh (Laney
College), Denise Hum (Skyline College), Dr. Lara Bauman (Chabot College)



My Primary Role and The Reason |
Am Giving This Talk Today:

In order to do this is it IMPERATIVE
that we reimagine STEM Pathway

i.fii math courses by bringing them
TNCLUDE INnto the 21st century!

Today | am going to share with you
how | think we might begin to do it
and my design for a Math for DS
sequence without prerequisites.
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Here is a problem....

Now figure out the math to
solve it, code up the
model, and fit it to data
from the biologists in the
next building!



Biology
&
Medicine

Computer
Science

Data Science Mathematical

tools are a set of
objects carrying
inherent
properties.



Properties of mathematical
objects are tools to explain
science.




Q: What are the most important skills | can
teach my students?

How to use math to explain problems in
their field.

CAL EAST Planning new data science major at
STATE*BAY CSUEB...

Q: What math topics should an
undergraduate data scientist know?

Q: What math topics should an
undergraduate STEM major know?



Math, physics, and engineering...

FASTEST GROWING JOBS IN
THE STEM FIELD

Data Science, Biomedical Engineer, Computational Biology,
Bioinformatics, Biochemistry, Biophysics,...



Medical field says:
e Dynamical systems

e Feedback and how feedback leads to oscillations in glucose levels (nonlinear ODEs).

Garfinkel, A., Shevtsoy, J., & Guo, Y. (2017). Modeling life: the mathematics of

biological systems. Springer International Publishing AG.




Medial field says:
e Dynamical systems

e Feedback and how feedback leads to oscillations in glucose levels (nonlinear ODEs).
National Academy of the Sciences says:

e Emphasis should not be on the methods, but rather on how the
methods elucidate the biology.

e Ordinary differential equations made tractable via Euler’s method.

Garfinkel, A., Shevtsoy, J., & Guo, Y. (2017). Modeling life: the mathematics of

biological systems. Springer International Publishing AG.




Medial field says:
e Dynamical systems

e Feedback and how feedback leads to oscillations in glucose levels (nonlinear ODEs).
National Academy of the Sciences says:

e Emphasis should not be on the methods, but rather on how the
methods elucidate the biology.

e Ordinary differential equations made tractable via Euler’s method.

NSF and American Association for the Advancement of Science say:

e Nonlinear dynamics of populations and spread of disease.

Garfinkel, A., Shevtsoy, J., & Guo, Y. (2017). Modeling life: the mathematics of

biological systems. Springer International Publishing AG.




Data and computing, differential equations, nonlinear dynamics, APPLICATIONS...

College Intro to

Algebra

ODEs
Physics majors done
(need linear algebra).
dynamlcs

N

Chemistry and Biochemistry majors
done, CS still needs linear algebra.

Calculus

Biology majors done with
math requirements.



EVERYONE!

Who is Calculus for?

Yank Calculus into the
21st century!




Wait, what does 21st century Calculus

mean?
o

2

21st century Calculus
is for everyone.




Newton had a pencil and paper.

21 St centu ry CaICUIUS We have computers and tons of data.
is for everyone.

Extremely useful to describe how systems
change using differential equations.

While the solution curves almost always
exist, the equations for their solutions
almost never do!
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Symbolic manipulation =
21st century Calculus 19th century calculus

is for everyone.

And worry about
prerequisites...




21st century Calculus

21st century Calculus emphasizes...

IS for everyone. 1. Developing change equations (differential
equations)

2. Vector fields

3. Qualitative dynamics

4. Approximations using the computer




Alan Garfinkel - Jane Shevtsov - Yina Guo This class is offered at UCLA.

MOdeI | ng Read about it here:

Home > Bulletin of Mathematical Biology > Article

Teaching Dynamics to Biology
Undergraduates: the UCLA Experience

Special Issue: Mathematical Biology Education | Openaccess | Published: 12 February 2022
84, Article number: 43(2022)

Download PDF + © You have full access to this open access article

Alan Garfinkel 4, Steve Bennoun, Eric Deeds & Blaire Van Valkenburgh

The Mathematics

of Biological Systems Garfinkel, Alan, Jane Shevtsov, and Yina Guo. Modeling life: the
&) Springer mathematics of biological systems. Springer International Publishing
= AG, 2017.




Stl.ldent Perceptions Of Ls3o B agree somewhat

B strongly agree

percentage
of total (%) >0

This course This course | look forward | saw the real
increased my increased my to taking more life application
confidence in confidence in courses in the or relevance of

my science ability my math ability life sciences what | learned
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Work on the new Data Science Major at CSUEB
funded by California Learning Lab.

Team:
Dr. Ayona Chatterjee (CSUEB)

Kyla Oh (Laney College)
Denise Hum (Skyline College) Dr.
Lara Bauman (Chabot College)

Lookout for upcoming news and
events!



@® 21st century Calculus is for
everyone.

® Some of the fastest growing STEM
flelds combine math, coding, and
biology.

@® No prerequisites is an opportunity to
reimagine Calculus so it better
serves our students.

Dr. Mikahl Banwarth-
Kuhn

mikahl.banwarthkuhn@csueastbay.edu




Session Feedback

We'd love to hear from you! Please let us know your thoughts on this session by filling in the feedback form in Whova.
Each session feedback survey you complete in Whova will enter you into a prize drawing for a $25 Amazon gift card
(hard copy submissions are not eligible, but multiple Whova entries are allowed!). Your input is greatly appreciated!
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