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Innovation and 
Inspiration in Education 

THANK YOU, SCIENCE, FOR FOCUSING A 
special issue on Trends in Undergraduate 
Education (3 1 Aug.). Undergraduate sci- 
ence education is all too often the neglect- 
ed child in colleges and universities. Their 
heavy focus on research often overshad- 
ows their teaching missions. 

Praise should go to those organizations 
trying to raise the quality of teaching. Prime 
among these has been the Howard Hughes 
Medical Institute (HHMI). Over the 
past decade, a multitude of 
HHMI-supported efforts at Yale 
and other institutions have 
seeded courses and programs 
that emphasize small group dis- 
cussions, closely supervised 
original research, innovative 
laboratory exercises, problem- 
solving approaches to learning, 
and the establishment of close I 
mentoring relationships in the 
classroom and in the laboratory. 

Two articles in the special is- 
sue refer to HHMI-supported 
programs for undergraduate ed- 
ucation, but ironically, in "Re- 
introducing the intro course" (p. 
1608), ~ r i k  Stokstad sugges<s 

Probably there is no magic bullet in ed- versities, to involve more than 6000 profes- 
ucation. Socrates said, "Education is not sors in workshops, and, consequently, to af- 
the filling of a vessel, but the lighting of a fect hundreds of thousands of students. Re- 
flame." Those who work in the trenches form in biology, chemistry, mathematics, and 
know that it is both. Flexible programs, physics has reached beyond reformers and 
like HHMI's, allow each instructor to cre- innovators to achieve substantial institutional 
ate a unique starburst from the mix of his change and broad experiments in learning. 
or her match with each student's individual JOHN R. JUNGCK 
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his discussion of alternatives, 
one word was missing-inspi- 
ration. An informal survey of 
my senior colleagues revealed 
that many of their undergradu- 
ate lecturers were forgettable, 
but two or three changed their 
lives-often through inspira- 
tional lectures. 

The inspiration that comes 

Innovation-The STARS program at Yale, with the help of professors like 
lona Black (Left), has succeeded in retaining minority students in science. 
And inspiration-It comes not "from the fads or principles taught, but 
from the contact with someone who is in Love with the subject ...." 

that these programs "haven't produced any 
breakthroughs," and in "Making room for di- 
versity makes sense9'@. 161 I), Camille Moji- 
ca Rey says that "The Yale [and other] pro- 
grams are also trying to spell out what they 
have done so that other schools can replicate 
their success." What is omitted from Rey's 
article is that the Yale and Berkeley programs _ are supported by HHMI. 

"Breakthroughs" are in the eye of the be- 
S holder, but success can be measured. HHMI- 
5 supported programs at Yale have improved a :, grades and markedly increased retention in 
P the sciences. For example, independent sta- g - tistical analysis showed that among the many 
g factors influencing persistence of underrepre- 
2 sented minorities in science, participation in 
S the Science, Technology and Research Schol- 
2 ars (STARS) program was the most influen- 
5 tial factor. Data documenting many more sto- - 
I. ries of success (and failure) can be found on 
2 the HHMI Web site (www.hhrni.org). 

REFORM MOVEMENTS IN UNDERGRADUATE 
science education have made great strides 
with well-spent investment from HHMI, the 
National Science Foundation (NSF), the Na- 
tional Institutes of Health, Fund for the Irn- 
provement of Postsecondary Education, and 
many private foundations. HHMI and NSF 
initiatives have made "Science for All Ameri- 
cans" more than just a slogan; they have be- 
gun to shape the ways that our education 
leaders think about future scientists and a sci- 
entifically literate public. 

Although reform movements are 
presented as if they are hothouse blooms 
("Reintroducing the intro course" by E. Stok- 
stad, 3 1 Aug., p. 1608), large-scale, long-term 
successes are not documented. For example, 
funds from HHMI, NSF, and Annen- 
berg/CPB have enabled the BioQUEST Cur- 
riculum Consortium to have a major relation- 
ship with 150 colleges and universities, to 
impact 500 courses in other colleges and uni- 

from a great lecturer does not 
stem from the facts or principles 
taught, but from the contact with 
someone who is in love with the 
subject and can share that enthusi- 
asm with the audience. Before 
abandoning the lecture format to 
the more expensive and time-con- 

suming and less inspirational alternatives, 
might we not consider F i t  improving the lec- 
turing skills of our instructors? Better training 
of graduate students and better supervision of 
new lecturers would produce enormous bene- 
fit at little cost. A few simple technologies- 
stage lighting and projection television- 
would allow people in the back rows to have 
just as good a view of the instructor as those 
in the front seats. The Socratic method of 
teaching by asking questions can be used just 
as easily in a lecture hall as in a seminar room 
if the lecturer is trained in its use. Educational 
technology is valuable when it enhances the 
ability of an inspirational teacher to reach 
more students. When it becomes a substitute 
for that in-the-flesh contact, something im- 
portant is lost. 
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CALL FOR APPLICATIONS 

Human and Mouse 

Genotyping at the 


Center for Inherited Disease 

Research (CIDR) 


(www.cidr.jhmi.edu) 


The Center for Inherited Disease Re- 
search (CIDR) is an NIH,-supported re- 
source providing high throughput 
genotyping services to research efforts 
that are attempting to map genetic loci 
both in humans and in inbred strains of 
mice. Using DNA samples provided by 
the principal investigator, CIDR will 
carry out genome-wide scans using au- 
tomated fluorescent technology to geno- 
type microsatellite markers. All data will 
remain the property of the principal in- 
vestigator and will be returned once the 
studies at CIDR are complete. The Cen- 
ter has a capacity of about 6 million geno- 
types (DNA sample x microsatellite 
marker) per year and a major expansion 
of capacity is planned. Investigators 
wishing to utilize marker-assisted breed- 
ing strategies to create congenic strains 
of mice are also eligible to apply to 
CIDR. 

CIDR is a joint effort by twelve partici- 
pating Institutes at NIH: NCI, NEI, 
NHGRI, NIA, NICHD, NIDCD, 
NIDCR, NIDA, NIDDK, NIEHS, 
NIMH, and NINDS. Investigators 
whose mapping projects are supported 
by one of the twelve NIH Institutes par- 
ticipating in CIDR will receive free 
genotyping. Other investigators are eli- 
gible to use CIDR on a fee for service 
basis. 

Access to CIDR is open to all investiga- 
tors on a competitive basis through peer 
review. For a more complete descrip- 
tion of CIDR, including specific appli- 
cation procedures, visit our Website at 
http://www.cidr.jhmi.edu/. If you would 
like additional information, contact Dr. 
Jerry Roberts, Scientific Review Ad- 
ministrator and Executive Director, 
CIDR Board of Governors (301-402- 
0838; jerry-roberts@nhgri.nih.gov). 

Application Deadlines 


November 1 

March 1 

July 1 


IN HIS REFERENCE TO A MEETING OF SOME 
research university department heads on 
the subject of the introductory course, E. 
Stokstad makes a small but significant er- 
ror ("Reintroducing the intro course," 31 
Aug., p. 1608). Although my friend and 
colleague Bruce Partridge deserves a lot of 
credit for convening this meeting, such 
strategy sessions are not "unprecedented," 
as Stokstad says. 

The Astronomical Society of the Pacif- 
ic (ASP) has convened four national "Cos- 
mos in the Classroom" symposia on the 
topic of teaching introductory astronomy 
( I ) , two of which were cosponsored by the 
American Astronomical Society, the orga- 
nization Stokstad mistakenly calls the 
"American Astrophysical Society." 

I mention this small omission in part be- 
cause one of the issues those scientists and 
academics who spend time on education are 
grappling with is that the respect for priori- 
ty and references is not as well established 
in education as in research. As a result, arti- 
cles and papers often report on work that 
claims to be new but actually duplicates or 
derives from uncredited earlier work. 

ANDREWFRAKNOI 
Astronomical Society of the Pacific and Astrono- 
m y  Department, Foothill College, Los Altos Hills, 
CA 94022, USA. E-mail: fraknoi@fhda.edu 

References and Notes 
1. 	 Innovative ways t o  approach "Astronomy 101"can be 

found in the proceedings o f  the ZOO0 conference, 
which are available through the ASP. More informa- 
t i o n  is available a t  http:l/www.astrosociety.orgl 
education/cosrnos.htrnI 

Science Education 
in a University Town 

EDUCATION CENTERS AT ALL LEVELS, FROM 
grammar schools to universities, must ad- 
dress how to prepare students for the rapidly 
developing world of knowledge, globaliza- 
tion, and technology by not only teaching nat- 
ural sciences and liberal arts, but also by pro- 
viding an ethical foundation so that young 
people learn a sense of re- 
s~onsibility and tolerance. 7(grammar school are of- -

To ach:leve these educa- fered an opportunity to par- 
tional goals, young people ticipate in the International 
need to encounter science Summer Science Institute, 
and research at an early a 4-week program at the 
age. A city like Heidelberg Weizmann Institute in Re- 
offers excellent conditions hovot, Israel, that began in 
for this with its university, 1985 and served as a mod-
numerous research centers, el for International Sum- 
and many international in- mer Science School Hei- $ 
stitutions, and such condi- delberg. In groups of two 
tions can be enhanced by or three, about 75 students ,$ 
local government policies from countries around the ; 
that an exchange Heidelberg taps all  of its re- world do practical research 
between scientists and citi- sources to provide a solid sci- with scientists from the In- 2 
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wzens. The city of Heidel- ence education for its youth. stitute. 
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berg, in cooperation with the Heidelberg 
Economic Development Agency, has devel- 
oped a program that consists of three major 
projects: International Summer Science 
School Heidelberg, Life Science Lab Hei- 
delberg, and ExploHeidelberg. 

The first project was established in 
1996 and is for 18- to 20-year-old pupils 
who have completed their last year of 
grammar school in one of Heidelberg's sis- 
ter cities, that is, Bautzen (Germany), 
Cambridge (United Kingdom), Kumamoto 
(Japan), Montpellier (France), Rehovot (Is- 
rael), or Simferopol (Ukraine). During the 
first 3 weeks of this 4-week program, 
small groups of pupils do practical 
research work at scientific institutions 
(such as the European Molecular Biology 
Laboratory, the Max Planck Institutes for 
Medical Research and for Nuclear Physics, 
the German Cancer Research Center, the 
Biochemical Center of Heidelberg, and 
several institutes of the University of Hei- 
delberg). The final week is spent by all the 
pupils in a teaching laboratory at one of 
the participating institutes. 

The second project, Life Science Lab 
Heidelberg, was established in 2000 at 
Heidelberg's technology park. It is a joint 
education program of school, research, and 
economics that establishes a network among 
its partners. The Life Science Lab is for 
pupils from the last 3 years of grammar 
school (16 to 18 years old). In the first year, 
215 pupils applied for 60 available places. 
The program now allows for 100 pupils who 
participate in the lectures, weekend courses, 
and working groups. 

The third project, ExploHeidelberg, is still 
in the planning stages. It will be an interactive 
exhibition of basic phenomena of natural sci- 
ences (the main focus to be on life sciences), 
including a media and teaching laboratory. 
Following the example of the Exploratorium 
in San Francisco, California, ExploHeidel- 
berg will be designed for 6- to 15-year-olds. 
The opening is scheduled for 2002. 

In addition to these three major programs, 
pupils who have completed 
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