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“‘But for many and perhaps most academic scientists — indeed, for most
professionals — a time eventually comes when what excited you when you were

younger starts to seem mundane. Your main areas of expertise no longer
place you on the cutting edge of science. That intense motivation you always
counted on may start to wane.

And all this may happen at a time when, beyond your most basic professional
commitments, you are free to do — or not to do — whatever you wish, and for the
first time ever, “not” may start to seem like the better option.”




Other Measures of Academic Productivity: the Teaching Index

Teaching Index = # of Classes You've Taught

0-10 10-100 >100
doesn’t’ matter nobody cares seriously
stop counting

From www.phdcomics.com



Approach Teaching as a Research Project

Or

Bring the Research Approach Into Your
Teaching

Or

Teaching by Discovery Approach

« Attitude
» Opportunity

* Passion
Courses taught: level. enrollment



IMPLEMENTATION:

« Use resources available: don’t reinvent
* Network with colleagues to share “techniques”
* Refine / improve the “research” idea

 Train students to do their own “research”
a) reading and teaching
b) grading

* Delegate and oversee
 |Integrate goals

 Emphasize your own research interests



Refine / improve the “research” idea

Example 1. Know your audience

“teach the student you have, not
the ones you want to have”

http://sciencecareers.science.mag.org
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Refining the idea: Know your audience

Their interests?

Reason for taking class?

Career goals?

Views of the course and science
education?

View of their role in class

View of role of professor in class
Attitude towards their “inherent”
aptitudes
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Examples of:

* Delegate and oversee
* Train students to do their own “research”

Learn

Let students Communicate
and be Creative




CHALLENGE PROJECT

® Create and present a demonstration that
illustrates a physiological process or concept

® Rules:
- Group project
- Must take < 2 minutes
- Must present to faculty before class
- Presentations to entire class
- No powerpoint allowed




Group presentations

Group Topic

Neurotransmission

The hepatic portal system

Membrane transport mechanisms

Mechanism of drug absorption in stomach epithelium

Fight or flight response

Hydrogen ion transfer in the ETC., titled "At The End of the Line."
The heart as a pump

The physiology of Ibogaine

Differences in hematocrit between males and females

Nervous system: depression and anger

“Receptor Showdown”: protein receptors, ligands & competitors
Signal amplification - (cell communication in tissues)
Phagocytosis

Sleep cycles and recuperative properties

Functions of respiratory system

The fate of oxygen after it's breathed in

Vitamin Metabolism
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At The End of the Line

(the ETC)

Heart As a Pump:
A Heart song




Examples of:

« Use resources available: don’t reinvent

Refine / improve the “research” idea

Integrate goals

Emphasize your own research interests



Link science in classroom and its process to the
students’ (and your!) interests — making it relevant and
meaningful

= _" March 27, 2009, 1:26 PM
. N Ews ' Meat vs. Climate: The

S Debate Continues
= HEADLINES

Hollywood Family Takes
How Do We Get Baseball on Medical Mistakes
P|ayerS to StOp Doplngr) March 17, 2008, 9:26 AMA

July 1, 2009, 10:11 AM

March 11, 2009, 10:44 AM

|s Banked Cord Blood Worth




Myostatin mutations (ex: whippets)

How Do We Get Baseball Players to Stop
Doping?



Which fluid replacement therapy do you
give?

Hollywood Family Takes

: 3 on Medical Mistakes
Lactated Ringer’s 5% Dextrose March 17, 2008, 9:26 AMA




Laboratory “bred” Meat

March 27, 2009, 1:26 PM

Meat vs. Climate: The Debate




How nutritious iIs blood?

March 11, 2009, 10:44 AM
Is Banked Cord Blood Worth 1t?




Given this diet, Is It
realistic for Cullen to
do all that?

- Blood is > 95 percent water

- Some proteins

- Sprinkling of sugars

- Minerals (and other small molecules)
- Almost no fat

Hence:

1. Vampire bats don’t have adipose stores

2. Vampire bats consume half their 10z body weight in blood every night or risk starving to
death.

3. Vampire bats urinate freely as they feed (the water in that blood meal would make the bats
too heavy to fly)

** Majority of exclusive blood eaters are tiny arthropods —
** Other blood eaters supplement their diet with seeds and other more substantive goodies



Link science in classroom and its process to our role Iin

the world

Science March 13, 2009

“Universities should also integrate communications into
young scientists’ basic training. Like lawyers in courts,
physicians in hospitals, or baseball players on the field,
scientists speak an insular language that is unknowable and
intimidating.

Rather than viewing funding agency outreach requirements
as annoying and vague, scientists can view them as
opportunities to find ways to inspire young minds (and
themselves). . . ...

If we believe that science has a rightful role in our society,
then it is the scientific community’s responsibility to
enlighten the public as to why and how. That doesn’t mean
scientists need to be celebrities, politicians, or lobbyists —
just citizens.”




Examples of:

Use resources available: don’t reinvent
Refine / improve the “research” idea
Integrate goals

Emphasize your own research interests



Emphasize importance of

Communication
(verbal, written, and use of different medla)
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Use Variety of Sources

HEBELS Howard Temin
VIAVERICKS Peter Mitchell

and HERETICS ~ S
310, 0GY PaerSpey
-/

Barbara McClintock

Oswald Avery

Edited and with an Introduction by
Oren Harman and Michael R. Dietrich
with an apilogue by Richard C. Lewontin

Motoo Kimura



Emphasize importance of
Communication

Ex: weekly assignment

One of the problems with the public understanding of science is that
newspapers and the broadcast media do a very poor job of explaining
basic research to the general public.

Hence, your duty as a scientist-in-training is to educate the general
public about exciting findings in science.

Your first assignment as the science writer of the Las Cruces Sun News
IS to discuss the Scientific Breakthrough of the Year — the year you were
born. In your essay, you must include a clear description of the scientific
breakthrough that took place, the reason for being selected as the top
scientific advancement that particular year, and the implications of the
science findings to society in general.
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Training students in science :
Link their science education to their training as
scientists

Biology 350/550: Special Topics (2 cr)

Being a Scientist - Critical & Creative Thinking
Spring 2009 T-Th 10:20-11:30

“The whole of science is nothing more

Science is creative. But, scientists follow certain rules to ) R
than a refinement of everyday thinking.

transform initial ideas into reliable conclusions.

This course introduces the Scientific Method as one of -Albert Einstein
many tools in the “scientist’s toolbox” to solve problems
and to apply as a prediction/explanation of biological

ot 0 THEY KNOW?
phenomena. g HOWD

w3l Scientific method
An open discussion format based on:

* Readings from Journal articles and book chapters from
The structure of scientific revolutions (Thomas Khun), The
scientific approach (Carlo Lastrucci), Science as

Falsification (Karl Popper), and Against method (Paul
Feyerabend).

Students’ own creative and critical experimental
writings on their preferred scientific endeavor

Case-scenarios chosen to promote problem-solving
skills




The Art and Science of Problem

Solving
PROUST
=
NEUROSCIENTIST ..
OUT OF OURTIINDS

JONAH LEHRER

* Creativity and innovation play central role in both
ways of working and thinking

* Both value observation of environment through

cancapnce



What is SCIENCE?

Group Activity

(Show poster)



Experiment in the classroom

Try new ideas and let students know about it




News of the day

Groups to the board

Student-led discussion of case study problem
What's wrong with this scene?

Be areporter
Edit your peers’ work

Have “lab meetings” in classroom



Ex: Know your audience —
What's in it for me?

The most beautiful thing we can experience is the mysterious. It is

the source of all true art and science
Albert Einstein

Imagination will often carry us to worlds that never were.

But without it we go nowhere.
Carl Sagan



___ Author of FANTASTIC VOYAGE Il: DESTINATION BRAIN

FANTASTIC
I:\IIIYA "

.. " TOURMENANDONEWOWAW
MUME\’ IHTIJ THE UWNG BUD’V DFﬂ MAK!

What | want to do when | grow up 'ISAAC ASIMOY

METAMORPHOSS

ODYSSEY.

THE COMPLETE SERIES
ON THREE DISCS




The classroom as “the science lab”

« Use resources available: don’t reinvent
* Network with colleagues to share “techniques”
« Refine / improve the “research” idea

 Train students to do their own “research”
a) reading and teaching
b) grading

* Delegate and oversee
* |Integrate goals

 Emphasize your own research interests






TALKS
9 Connect Art and Creativity with Science

— Sir Ken Robinson

IDEASWORTHSPREADING



