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than by publishing only material on which 
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all articles published in Science-including 
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Predoctoral and Postdoctoral Fellowships 
The present mechanisms of federal support of research have 

functioned well in many respects. The system, however, has weak- 
nesses, and one of the most serious of these is related to the support 
of predoctoral and postdoctoral fellows. Today a large proportion 
of these fellows receive their stipends in connection with grants given 
by federal agencies for specific objectives. Individuals paid with 
such funds are under moral obligation to perform work relevant to 
the grant. This tends to stifle initiative on the part of the fellows 
and gives the principal investigators an extremely effective weapon 
in converting their underlings into intellectual serfs. 

The predoctoral and immediate postdoctoral years are crucial in 
the lives of scientists, who are particularly plastic at this period, for 
they are undergoing metamorphosis. Heretofore they have been 
absorbers of knowledge. To become scientists they must become 
creators of knowledge. A drastic change in viewpoint and the de- 
velopment of a new set of value judgments are necessary. If students 
are to become scientists they must become sturdily independent. 
They must be heirs of Galileo, not followers of Aristotle. 

The graduate student needs broad guidance in the selection of 
suitable research goals. But he also needs maneuvering room, an 
opportunity to test his own mind and to develop intuitive judgments. 
He needs to be able to make mistakes for which he will suffer. He 
should have his share of triumphs, perhaps small, but nevertheless 
his own. The present grants system serves to thwart desirable pat- 
terns of growth. Too often the graduate student finds himself a 
member of a large "team" whose detailed goals are set by the 
principal investigator. 

Even under favorable circumstances, the new Ph.D. rarely has 
completed the transformation to intellectual maturity. He very much 
needs experience as a fully responsible, self-directing, self-disciplined 
adult. He must be able to choose his own research goals and to 
formulate the questions. Given this freedom, if he has potential 
it will be quickly demonstrated. 

When a person obtains his Ph.D. degree he has limited alternatives 
if he wishes to continue research in academic life. A seemingly at- 
tractive course is to accept a postdoctoral fellowship from one of the 
entrepreneurs of science. These empire-builders succeed in corralling 
space, equipment, and technicians, and they can offer sizable stipends. 
The young scientist feels that he is being given a great opportunity. 
Too often he is actually signing up for a continuation of scientific 
childhood. Too often the entrepreneur regards the postdoctoral fel- 
low only as a means of advancing his own general program. As a 
matter of course he directs the research projects, and though his 
creative contributions may be trivial, he puts his name on papers 
coming out of the laboratory. In some instances federal funds have 
been used to create in the United States the equivalent of the Teu- 
tonic "Herr Professor." We need to take constructive, positive steps 
to offset this tendency. 

A valuable precedent has been set in the fellowship program of 
the National Aeronautics and Space Administration. This agency 
has awarded funds to institutions and not to individuals, providing 
at the same time some expense money. Use of this mechanism 
should be expanded, so that a substantial fraction of the predoctoral 
and postdoctoral fellowships are financed in this way. 

-PHILIP H. ABELSON 
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