
and the U.S. National Institutes of Health 
(NIH) on the relationship between mode of 
support for graduate study and subsequent 
career development (News & Comment, p. 
806). The Medical Research Council of 
Canada (MRC) has looked for differences in 
post-training research productivity among 
groups of graduate students supported 
through different funding mechanisms. One 
of our studies examined three groups of 
students: those who had been awarded grad- 
uate support in a national competition, 
those who had been turned down in the 
national com~etition. and those who had 
received personal awards from other grant- 
ing agencies. While there were statistically 
significant differences in the undergraduate 
records of the three groups, there were no 
significant differences in Ph.D. achieve- 
ment, pursuit of postdoctoral training, em- 
ployment sector, time devoted to research, 
publications, or role in training the follow- 
ing generation of students. 

The critical issue is finding selection 
criteria that relate to the desired program 
outcome. Suppose that the objective of a 
training award program is graduates who 
make a useful contribution to the search for 
new knowledge during their subsequent 
career. Should awardees be selected on the 
basis of interest in research, academic 

achievement, research accomplished, or 
some other factor? If a variety of criteria 
are used, what weight should each criteri- 
on bear in the selection decision? To  ex- 
plore these questions, the MRC surveyed a 
large sample of former research trainees to 
obtain data on variables that might be 
expected to serve as useful criteria when 
recipients of research training funds are 
selected. Results suggested that personal 
qualities, such as a critical attitude, inde- 
pendence, inventiveness, and curiosity (a 
set of characteristics that we labeled "inves- 
tigative personality" were correlated with 
research career activity. Likewise, a set of 
variables that we labeled "focused energy" 
(qualities of determination, organization, 
and energy) were good discriminators of lev- 
els of research activity. Of 11 other criteria 
that we examined for possible use in select- 
ing students with a predisposition for careers 
involving research, only one, the research 
orientation of the graduate training environ- 
ment, showed any promise. For the sample 
group, undergraduate academic grades were 
not correlated with post-training research 
activity, a finding that has sparked contro- 
versy in a community where grades carry a 
high weight in decisions as to who gets 
research training awards. 

The MRC hopes to develop a graduate 

award selection process which facilitates 
assessment of qualities that relate to the 
spirit of investigation and search for new 
knowledge. We look forward with great 
interest to learning the results of the NSF 
and NIH studies. 

Michael O'Brecht, 
MBA Coordinator of Program Evaluation, 

Medical Research Council of Canada, 
Ottawa, KIA OW9, Canada 
Email: mobrecht@hpb. hwc.ca 

Henry Friesen 
President , 

Medical Research Council of Canada 

Science: The Broader Context 

I applaud M. R. C. Greenwood's call to 
scientists to take on the responsibility "to 
be more civically inclined" (Editorial, 17 
May, p. 933). She notes that we are in a 
period of skepticism about the importance 
of scientific research. One way that scien- 
tists can move past this skeptical period is 
to examine our own mythology about how 
science works-that science is always ob- 
jective and apolitical, that the scientist is 
best understood as a modern-day hero, a 
pioneer struggling on the frontiers of 
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Micro I I knowledge-and to consider rewriting our 
science stories to reflect more accurately 
how we ~roduce  scientific knowledge. 

I understand [the] importance of science, 

I I mathematics, and engineering research and 
education." The astonishment was not so 
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seeking friends," came almost as an unin- 
tended commemoration of the tenth anni- 
versary of the AAAS's divestment of its 
major initiative geared precisely toward ad- 
dressing such concerns. 

I refer, of course, to the decommissioning 
by the AAAS of the publication Science 86. 
This award-winning magazine, which had 
won the resDect of the scientific communitv 
and the appreciation of the reading public at 
large, was precisely the sort of antidote to 
the "alarming anti-intellectualism" de- 
scribed by Greenwood and the kind of "pub- 
lic outreach" called for. 

Michael Shodell 
Department of Biology, 

Long lsland University<. W. Post, 
Brookvilk. NY 1 1548. USA 

E-mail: shodell@aurora.liuiet.edu 

Greenwood's editorial seems to arise from 
the new paradigm in the world of econom- 
ics: exploitation of innovative knowledge 
and technology is what drives a free-market 
economy. This puts the scientist in a more 
central position in society than previously. 
In order to make the friends that Green- 
wood is seeking, and meet "the demand for 
efficiency and accountability in the use of 
public funds," new indices of science's con- 
tributions to society are needed. Green- 
wood states. "The United States leads the 
way in virtually all fields of scientific en- 
deavor." This may be true on an absolute 
scale, but when the data are normalized to 
population base or a country's general ex- 
penditure on research and development 
(GERD), a different picture may emerge. 

I propose that a country's scientific con- 
tributions in a given year can be assessed by 
the following four indices: " 

productivity: the number of scientific 
publications per capita; 
impact (citations per capita): the average 
number of citations per paper multiplied 
by productivity; 
efficiency: the number of publications in 
relation to GERD; and 
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effectiveness: the number of citations 
in relation to GERD. 
The United States leads the G r o u ~  of 7 

countries in impact, but is third in the other 
three indices. Canada leads in productivity, 
efficiency, and effectiveness and is second 
only to the United States in impact. Ger- 
many, France, Italy, and Japan are not 
strongly competitive with Canada, the 
United States, and Great Britain. 

Peter T. Macklem 
Scientific Director, Inspiraplex, 

Respiratory Health Network 
of Centres of Excellence, and 

Montreal Chest Institute, McGill University, 
Montreal, Quebec H2X 2P4, Canada 

As a former scientist and current law stu- 
dent, I agree wholeheartedly with Green- 
wood that science in particular and society 
in general would benefit if law schools ex- 
posed their nascent lawyers and politicians 
to the quantitative methodology of science. 
It is deplorable that, as Greenwood points 
out, "most of the regulations governing the 
conduct of science are written by legislators 
who have graduated from law schools that 
do not require [such] sophistication." 

As a current law student and former scien- 
tist, however, I see an equally pressing need 
to educate nascent scientists in the method- 
ology of the law and, by extension, politics. 
Politics has always influenced science. Law is 
doing so more and more. The News & Com- 
ment article in the same issue about the 
Abbs case (1. Friedl~, 17 May, p. 947) is a 
case in point. Society will suffer if politicians 
and lawyers are not familiar with the meth- 
odology of science. By the same token sci- 
ence will, and to a certain extent already has 
begun to, languish because its practitioners 
are not familiar with the broader context in 
which science exists, as well as the specific 
rules and regulations that govern them. This 
is not a price that science can afford to pay. 

Andrew Scheinman 
823 1 Paseo del Ocaso, 

La jolla, CA 92037, USA 
E-mail: ascheinm8adnc. corn 
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