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My education in Washington, DCMy education in Washington, DC
1993 to 20051993 to 2005

FullFull--time job as president of the National time job as president of the National 
Academy of SciencesAcademy of Sciences



www.NAP.eduwww.NAP.edu
Free full text of Free full text of 4000 books4000 books onon--line, accessible line, accessible 

through powerful search engine.through powerful search engine.

http://www.NAP.edu
http://www.NAP.edu


What I learned in 12 years in What I learned in 12 years in 
WashingtonWashington

It is critically important that science, and It is critically important that science, and 
scientists, achieve a much higher degree of scientists, achieve a much higher degree of 
influence, throughout both their nations and influence, throughout both their nations and 

the world.the world.



In particular, we need much more of the In particular, we need much more of the 
creativity, rationality, openness, and creativity, rationality, openness, and 

tolerance that are inherent to science tolerance that are inherent to science ------
what Indian Prime Minister Nehru called what Indian Prime Minister Nehru called 
aa ““scientific temperscientific temper” ” ---- for both the US for both the US 

and all other nationsand all other nations



The society of scientists is simple because it has a The society of scientists is simple because it has a 
directing purpose: to explore the truth. Nevertheless, directing purpose: to explore the truth. Nevertheless, 
it has to solve the problem of every society, which is it has to solve the problem of every society, which is 
to find a compromise between the individual and the to find a compromise between the individual and the 
group. It must encourage the single scientist to be group. It must encourage the single scientist to be 
independent, and the body of scientists to be tolerant. independent, and the body of scientists to be tolerant. 
From these basic conditions, which form the prime From these basic conditions, which form the prime 
values, there follows step by step a range of values: values, there follows step by step a range of values: 
dissent, freedom of thought and speech, justice, dissent, freedom of thought and speech, justice, 
honor, human dignity and self respect. honor, human dignity and self respect. 

Science has humanized our values. Men have Science has humanized our values. Men have 
asked for freedom, justice and respect precisely as asked for freedom, justice and respect precisely as 
the scientific spirit has spread among them.the scientific spirit has spread among them.

Jacob Bronowski, Jacob Bronowski, 
Science and Human Values, 1956Science and Human Values, 1956

My favorite quoteMy favorite quote



To generate a To generate a scientific temperscientific temper for a nation, for a nation, 
we need good science education for allwe need good science education for all



What science should look like in school



An emphasis on An emphasis on 
active inquiryactive inquiry



What 5 year olds can doWhat 5 year olds can do

1) Put on clean white socks and walk around 
school yard.

2) In class, collect all black specks stuck to socks 
and try to classify them: which are seeds and 
which are dirt?

3) Start by examining each speck with a 3 dollar, 
plastic “microscope”.

4) End by planting both those specks believed to  
be dirt and those believed to be seeds, thereby 
testing their own idea that the regularly shaped 
ones are seeds.



The VisionThe Vision
Imagine an education that includes solving 

hundreds of such challenges over the course of the 
13 years of schooling that lead to high school 
graduation – challenges that increase in difficulty as the 
children age. 

I believe that children who are prepared for life in 
this way would be great problem solvers in the 
workplace, with the abilities and the can-do attitude that 
are needed to be competitive in the global economy.

Even more important, they will also be Even more important, they will also be more more 
rational human beingsrational human beings –– people who are able to make people who are able to make 
wise judgments for their family, their community, and wise judgments for their family, their community, and 
their nation.their nation.



This vision for science education This vision for science education 
precisely fits the needs for workforce precisely fits the needs for workforce 

skills that have been widely expressed skills that have been widely expressed 
by US business and industryby US business and industry



The skills needed to be successful The skills needed to be successful 
competitors in the modern world economycompetitors in the modern world economy

•• A high capacity for abstract, conceptual thinking.A high capacity for abstract, conceptual thinking.
•• The ability to apply that capacity for abstract thought The ability to apply that capacity for abstract thought 
to complex realto complex real--world problemsworld problems——including problems including problems 
that involve the use of scientific and technical that involve the use of scientific and technical 
knowledgeknowledge——that are nonstandard, full of ambiguities, that are nonstandard, full of ambiguities, 
and have more than one right answer.and have more than one right answer.
•• The capacity to function effectively in an environment  The capacity to function effectively in an environment  
in which communication skills are vital in which communication skills are vital –– in work in work 
groupsgroups..

Ray Marshall and Marc Tucker, Ray Marshall and Marc Tucker, 
Thinking for a Living, 2002Thinking for a Living, 2002



To remove a major barrier to progress, To remove a major barrier to progress, 
science education at the college level science education at the college level 

must changemust change
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It is not enough to acquire knowledge about It is not enough to acquire knowledge about 
what scientists have discovered about the what scientists have discovered about the 

world:world:

Students must also learn to generate and evaluate Students must also learn to generate and evaluate 
scientific evidence and explanations, scientific evidence and explanations, 

to understand the nature and development of scientific to understand the nature and development of scientific 
knowledge,knowledge,

and to participate productively in scientific practices and to participate productively in scientific practices 
and discourse.and discourse.



An important barrier to progressAn important barrier to progress

The traditional lecture format allows a The traditional lecture format allows a 
single professor to  “batch process” many single professor to  “batch process” many 
hundreds of students through an hundreds of students through an 
introductory science class.introductory science class.

Can we create much better alternatives 
without a great increase in cost?



Learning to use “clickers” at  a summer workshop for teams Learning to use “clickers” at  a summer workshop for teams 
of Biology 1 teachers at University of Wisconsinof Biology 1 teachers at University of Wisconsin

(Jo Handelsman and Bill Wood, co(Jo Handelsman and Bill Wood, co--organizers)organizers)



How can How can Science Science magazine help to promote magazine help to promote 
the needed revolution in science education?the needed revolution in science education?



Using Using 
science and science and 
Science Science to to 
create more create more 
coherence in coherence in 
the field of the field of 
educationeducation



24 monthly 24 monthly 
winners of winners of 
contest for contest for 
best free best free 
science science 

education education 
websiteswebsites

How Science How Science 
magazine can magazine can 
helphelp



http://www.sciencemag.org/site/special/sporehttp://www.sciencemag.org/site/special/spore

Learn Genetics / Teach Genetics
http://learn.genetics.utah.edu/
http://teach.genetics.utah.edu/

On the Cutting Edge http://serc.carleton.edu/NAGTWorkshops/index.html

BioEd Online
http://www.bioedonline.org
http://www.k8science.org

The Chem Collective http://www.chemcollective.org/find.php
The Habitable Planet www.learner.org/courses/envsci
Neuroscience for Kids! http://faculty.washington.edu/chudler/neurok.html
MIT OpenCourseWare http://ocw.mit.edu
The Sloan Digital Sky Survey http://cas.sdss.org/dr7/en/
Immunopaedia www.immunopaedia.org
Physics Teaching Technology Resource http://paer.rutgers.edu/pt3
Ask A Biologist http://askabiologist.asu.edu/

Understanding Science / Understanding Evolution
http://undsci.berkeley.edu
http://evolution.berkeley.edu/

Beyond Penguins and Polar Bears http://beyondpenguins.nsdl.org

http://www.sciencemag.org/site/special/spore
http://www.sciencemag.org/site/special/spore
http://learn.genetics.utah.edu/
http://teach.genetics.utah.edu/
http://serc.carleton.edu/NAGTWorkshops/index.html
http://www.bioedonline.org
http://www.k8science.org
http://www.chemcollective.org/find.php
http://www.learner.org/courses/envsci
http://faculty.washington.edu/chudler/neurok.html
http://ocw.mit.edu
http://cas.sdss.org/dr7/en/
http://www.immunopaedia.org
http://paer.rutgers.edu/pt3
http://askabiologist.asu.edu/
http://undsci.berkeley.edu
http://evolution.berkeley.edu/
http://beyondpenguins.nsdl.org


2011 contest for best 2011 contest for best inquiry lab modulesinquiry lab modules for for 
introductory college scienceintroductory college science



My next education editorial:My next education editorial:

•• To remove a major barrier to progress at To remove a major barrier to progress at 
the precollege level, we need a the precollege level, we need a specially specially 
trained scientisttrained scientist in each major school in each major school 
district to connect that district’s schools to district to connect that district’s schools to 
the wealth of available resources.the wealth of available resources.



Specific challenge: Specific challenge: can we create a training / can we create a training / 
certification process to convert PhD scientists into certification process to convert PhD scientists into 
science curriculum specialists that school districts science curriculum specialists that school districts 

would want to hire?would want to hire?

1) School districts need such an inside person with 
“science in his/her soul” to connect them to the 
enormous outside resources that exist to aid school 
science, including coordinating the inputs from the 
local scientific and engineering community.

2) Many talented science graduate students and 
postdocs would be interested in such a career,      if a 
productive new pathway for entry could be 
developed and promoted.



A final noteA final note: Scientists are : Scientists are 
cooperating to catalyze a worldwide cooperating to catalyze a worldwide 

efforteffort




