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EDITORIAL 
Research, Education, ,and America's Future 

No issue is as vital to the future of U.S. research universities as a renewal of commitment to 
the mutual benefits of research and education. One  of the great strengths of our research 
universities is their ability to link the creation of new knowledge with the transfer of that 
knowledge to students. Unfortunately, numerous signs (some real, some perceived) point 
toward a growing emphasis on  research and a de-emphasis on  education. 

A sensationalistic view of these trends often emerges in the popular press. Recent 
stories* have described a detached professoriate leaving teaching to graduate students (of- 
ten with deficient spoken English skills), reward systems based on  "publish or perish," fac- 
ulty "buying out" of teaching responsibilities, and tenure and promotion decisions based 
entirely on one's ability to attract federal research dollars. These types of reports have fueled 
a growing public backlash against higher education. A number of states have gone so far as 
to institute minimum requirements for classroom time and office hours for faculty at public 
research universities. Although there is certainly some truth in these perceptions, surveys of 
science and engineering faculty suggest that the situation is both less sensationalistic and 
more complex. Such surveys report that science and engineering faculty at research univer- 
sities spend one-third of their time teaching versus just over 40 percent doing research. 
However, the trend is clearly toward research. The  share of research university science and 
engineering faculty reporting research as their primary responsibility increased from 19 per- 
cent in 1973 to 33 percent in 1993, while the share naming teaching as their primary re- 
sponsibility declined from 69 to 53 percent over the same peri0d.t 

Regardless of how one views these trends, a larger set of forces makes it clear that 
the integration of research and education deserves a higher priority on  federal and univer- 
sity agendas. Today's students will spend their careers in  a 2lst-century workplace that 
presents complex and open-ended challenges. Those who will thrive in  this setting are 
those who have been educated in  a discovery-rich environment. Linking the two activi- 
ties is also a sound investment of U.S. tax dollars. In a 1995 speech, Massachusetts Insti- 
tute of Technology President Charles Vest observed, "The most valuable and farsighted 
concept to emerge from the original [Vannevar] Bush vision was that by supporting re- 
search in the universities, the government would also be investing in the education of the 
next generation-a beautiful and efficient concept. In short, every dollar spent would be 
doing double duty. This integration of teaching and research is at the heart of America's 
unique system of research universities."$ 

Now is the time to examine all the issues that contribute to imbalances between 
research and education at research universities. Many institutions have already begun: Ef- 
forts (frequently highlighted by Science) by individual professors, departments, and entire 
universities are currently under way. The  National Science Foundation hopes to create an 
environment within universities and the science and engineering community where such 
efforts can not only grow but are expected and encouraged. The agency's new Recognition 
Awards for the Integration of Research and Education are one such mechanism. 

Learning and discovery are truly inseparable processes, and both lie at the heart of 
research universities' missions. We also know that the 2lst-century U.S. work force will 
require skills such as solving complex problems, dealing with uncertainty, and probing the 
unknown that are best acquired through discovery-based learning experiences. Committing 
ourselves to the integration of research and education will help secure our nation's future by 
reinvigorating a traditional strength of our great universities. 

Anne Petersen 

The author was deputy d~rector of the Natonal Sc~ence Foundat~on when th~s  edtor~a l  was written She IS now 
Senlor V~ce  Pres~dent for Programs at the W K Kellogg Foundat~on In Battle Creek MI 

'K Heller and L Enq H~qher Educat~on How H ~ q h  the Pr~ce? A F~ve-Part Ser~es Philadeiphia Inquirer 31 
March to 4 Apr~l 1996 p I-R Grossman and C ~ & o u x  Research Grants Actually Add to Tu~ t~on  Costs Study 
Clams Chicago Tribune 26 January 1996 p 1 
~ N a t o n a l  Scence Board Science and Engineering Indicators-1996 (NSB 96-21) (U S Government Prntng 
Off~ce Washngton DC 1996) 
32 M Vest Research Un~vers~t~es Overextended Underfocused Overstressed Underfunded speech del~v- 
ered at the Cornell Symposum on the Amer~can Unlversty 22 May 1995 p 4 

:IENCE VOL. 274 11 OCTOBER 1996 159 


	Cover Page
	Article Contents
	p.159

	Issue Table of Contents
	Science, Vol. 274, No. 5285, Oct. 11, 1996
	Front Matter [pp.145-200]
	Editorial: Research, Education, and America's Future [p.159]
	Letters
	Mars Media Mayhem [p.161]
	Mars Meteorite Transfer: Simulation [pp.161-162]
	Sociobiology's Successes [pp.162-163]
	Rethinking AIDS and Cancer [pp.163-164]
	Evidence of Single-File Diffusion in Zeolites [p.164]
	Where It's At [p.165]
	Corrections and Clarifications: Superstructure Control in the Crystal Growth and Ordering of Urea Inclusion Compounds [p.165]
	Corrections and Clarifications: Exoplanet Pics by 2000? [p.165]
	Corrections and Clarifications: A Magnetic Signature at Io: Initial Report from the Galileo Magnetometer [p.165]

	ScienceScope [p.167]
	News and Comment
	Hunting for Animal Alternatives [pp.168-171]
	New Research Strategy Draws Criticism [p.171]
	DNA Enters Dust Up Over Bones [p.172]
	Funding Delay Spawns Hunger Strike [p.172]
	Paper-Trail Cleanup Memo Sparks Furor [p.173]
	Critics Say Laskers Omitted NO Pioneer [pp.173-174]
	India's Spreading Health Crisis Draws Global Arsenic Experts [pp.174-175]

	Research News
	Close-Up of a Killer [pp.176-177]
	New 'Alzheimer's Mouse' Produced [pp.177-178]
	Year of Strange Events Leaves Standard Theory Unscathed [p.179]
	Could Transgenic Supercrops One Day Breed Superweeds? [pp.180-181]
	Urals Yield Secret of a Lasting Bond [p.181]
	Putting a Human Face on a New Breed of Robot [p.182]

	Random Samples [pp.183-185]
	Book Reviews
	Science and Sensibility [p.198]
	The Story of Radar [p.199]

	Perspectives
	Subpicosecond X-ray Pulses [pp.201-202]
	A Warped View of Time Travel [pp.202-203]
	Pass the Butter... [pp.203-204]
	Trefoil Peptides: Less Clandestine in the Intestine [p.204]

	Research Articles
	Discovery of X-ray and Extreme Ultraviolet Emission from Comet C/Hyakutake 1996 B2 [pp.205-209]
	Anαβ T Cell Receptor Structure at 2.5 Å and Its Orientation in the TCR-MHC Complex [pp.209-219]

	Reports
	A Mini-Surge on the Ryder Glacier, Greenland, Observed by Satellite Radar Interferometry [pp.228-230]
	Observations of Near-Zero Ozone Concentrations Over the Convective Pacific: Effects on Air Chemistry [pp.230-233]
	Flow-Induced Molecular Orientation of a Langmuir Film [pp.233-235]
	Femtosecond X-ray Pulses at 0.4 Å Generated by 90° Thompson Scattering: A Tool for Probing the Structural Dynamics of Materials [pp.236-238]
	Role of GTP Hydrolysis in Fission of Caveolae Directly from Plasma Membranes [pp.239-242]
	Association of Spindle Assembly Checkpoint Component XMAD2 with Unattached Kinetochores [pp.242-246]
	Identification of a Human Mitotic Checkpoint Gene: hsMAD2 [pp.246-248]
	Cdc13p: A Single-Strand Telomeric DNA-Binding Protein with a Dual Role in Yeast Telomere Maintenance [pp.249-252]
	Visualization of Gene Expression in Living Adult Drosophila [pp.252-255]
	Cholesterol Modification of Hedgehog Signaling Proteins in Animal Development [pp.255-259]
	Gastric Mucosa Abnormalities and Tumorigenesis in Mice Lacking the pS2 Trefoil Protein [pp.259-262]
	Impaired Defense of Intestinal Mucosa in Mice Lacking Intestinal Trefoil Factor [pp.262-265]

	URSEIS '95
	Orogenic Evolution of the Ural Mountains: Results from an Integrated Seismic Experiment [pp.220-221]
	Crustal Root Beneath the Urals: Wide-Angle Seismic Evidence [pp.222-224]
	Preserved Collisional Crustal Structure of the Southern Urals Revealed by Vibroseis Profiling [pp.224-226]
	Lithosphere-Scale Seismic Image of the Southern Urals from Explosion-Source Reflection Profiling [pp.226-228]

	Back Matter [pp.266-308]





