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NAS chartered in 1863 by |
Congress and signed by
President Abraham Lincoln

“The Academy shall, whenever called upon by any der
of the government, investigate, examine... and report
any subject of science or art...but the Academy shall r¢
no compensation whatsoever for any services to the
government of the United States.”
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Three honorary societies Operating arm
MATIOMAL ACADEMY OF SCIEMCES NATIONAL
ﬁ MATIOMAL ACADEMY OF ENGEMEERING RESEARCH

COUNCIL

f,ﬁ INSTITUTE OF MEDICINE

Produce over 200 reports each year authored by
committees of experts who volunteer their time.

The Academies also convene symposia, workshops,
roundtables, and other meetings.
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Bio2010:
Transforming Undergraduate
Education for
Future Research Biologists

A 2003 report of the
National Research Council

http://www.nap.edu/catalog/10497.html

Sponsors:
National Institutes of Health
Howard Hughes Medical Institute
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Charge to Bio2010 Committee

 Examine the undergraduate education, training and
experience required to prepare life scientists

 Emphasize preparation for biomedical careers but
consider implications for other life science discip lines

 ldentify fundamental skills in math, chemistry,
physics, computer science and engineering that coul d
be integrated into the undergraduate curriculum to
assist future scientists in making novel
Interdisciplinary connections

* Provide suggestions for implementing change at
universities and four-year colleges
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Sample of Key Concepts

Biology: unifying themes of life, and how variations on
these themes lead to diversity of species and
Individuals

Chemistry: aqueous solutions and biomolecules,
aspects of physical and analytical chemistry

Physics: thermal processes at the molecular level,
optics and imaging

Engineering: analysis of complex systems

Math and Computer Science: visualizing and
modeling of data, understanding databases
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Selected Bi02010 Recommendations

« Rec #1: Each institution of higher education should reexamine
Its current courses and teaching approaches to see if they meet
the needs of today’s undergraduate biology students.

 Rec #3:. Successful interdisciplinary teaching will require new
materials and approaches.

« Rec #6:. Seminar-type courses that highlight cutting edge
developments in biology should be provided on a continual and
regular basis throughout the four-year undergraduate
education.

 Rec #8. Faculty development is a crucial component to
Improving undergraduate biology education. Efforts must be
made on individual campuses and nationally to provide faculty
the time necessary to refine their own understanding of how the
Integrative relationships of biology, mathematics, and the
physical sciences can be best melded into new or existing
courses.
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Implementing Bio2010

 How to “give legs” to the report

 Model of Cold Spring Harbor research
courses

— Intensive, prestigious, interactive
— Build a community
— Develop a field

 How to apply the Cold Spring Harbor
model to undergraduate education
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Developing the Summer Institutes

 Many meetings with stakeholder groups

ﬁg‘l ) The ) ﬂ_qg
NI M, Repienion
S MICROBIOLOGY AT STOMY BERO0H

e Twin goals

— Improve undergraduate biology education
for students across the country

— Achieve cultural change where teaching
and education are valued
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2003 Pilot Summer Institute

August 16-19, 2003

Held at University of
Wisconsin-Madison

Proof-of-concept
Planning for the future

Cell Biology Education
Viol. 2, 1-3, Winter 2003

EDUCATION

Meeting Report: The first National Academies Summer
Institute for Undergraduate Education in Biology

William Wood” and James Gentile™™

Holland, MI

Submitted October 1, 2003; Revised xx, xx; Accepled October 1, 2003
Monitoring Editor: Sarah CR. Elgin

*Department of MCD Biology, University of Colorado, Boulder, CO; *Department of Biology, Hope College,

PoLicy FORUM

EDOUCATIOM

Teaching in a Research Context
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2003 Pllot Summer Institute
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« 3 members of National

Academy of Sciences
4 HHMI Professors

NSF Distinguished Teaching
Scholar

Many NIH and NSF grant
awardees

Broad spectrum of life
sciences; also chemistry,
physics, medicine
Representatives from NIH,
HHMI, biotechnology industry,
disciplinary societies

e
g - Board on Life Sciences




Sample of agenda

Daniel Klionsky, University of Michigan

Active learning through problem-solving in a large course

Graham Walker, MIT

Enlivening lectures, education research groups, assessing
learning

Diane Ebert-May, Michigan State University

Incorporating genuine assessment throughout all aspects

of learning and teaching

Board on Life Sciences
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2004 Summer Institute

e August 16-20 at UW-Madison

« Applications
received from
40 Institutions

e 18 Institutions
selected with a
total of 40
participants
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2004 Summer Institute

e Participant teams included two MARC
Institutions:

— Cal State LA
— Florida International

 Two observers from
MARC program

— Adolphus Toliver
— Shawn Drew

* Help determine program for January



MARC Winter Institute

Each institution selects three (3) faculty
participants

— Each team should include faculty from the
life sciences

— Each team should include faculty from the
guantitative sciences (e.g., mathematics,
computer science, physics, chemistry, etc.)

Exact team composition is left to the
Institution to determine
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Considerations for selecting participants

— Faculty who can work together on
developing interdisciplinary proposal that
Integrates life and quantitative sciences

— Faculty respected by their colleagues

— Open to new research-based ideas in
undergraduate education

— Experience with education reform is NOT
necessary

— Avallable to attend January 7-11, 2005
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Fri.,
Jan 7/

Sat.,
Jan 8

Sun.,
Jan 9

Mon.,
Jan 10

Tue.,
Jan 11




MARC Winter Institute

Meeting location

Chaminade
Santa Cruz, CA

— Informal environment in beautiful location

— Retreat-like setting with comfortable
accommodations, meeting facilities, four-
star dining, and recreation on-site

— Located 75 minutes from San José
International Airport
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Benefits of attending:

— Assistance as you prepare your Phase Il
proposal

— Mentorship from experts convened by the
National Academies

— Discussion of major issues to consider

— Examples of practical research-based
pedagogies for improving student learning

— Tie Into growing network of scientists
committed to undergraduate education
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Benefits of attending (continued):

— Work with colleagues from your institution
and elsewhere

— Take small—but important—steps In
Improving education

— Spend a relaxing—but intense—few days
on the California coast

— No cost to participants or their institutions

All allowable expenses covered under a contract between the
National Academy of Sciences and the National Institute of Health



What we need from you

 List of participants from your institution
by Monday, November 22, 2004

— Send names, titles, and contact info

e Help in shaping the agenda for January
— Issues of particular concern
— Challenges and constraints
— Topics to hear about



For more information

http://www.AcademiesSummerlnstitute.org/marc/

Adam P. Fagen, Ph.D.
Board on Life Sciences
National Research Council
202-334-1374
afagen@nas.edu



