
questions about how Harvard allocates its resources. (A choice 

Summers quote is ''Academic freedom is wonderful, but it 

really doesn't have a place in the purchase of cement.") And 

while I am glad that the AWM is there to come to the defense 

of women in mathematics, I do think that it's long past 

the time for the organization to realize that it is part of a 

much larger world, in which there are many many issues 

that are intertwined and that you cannot always separate 

gender, i.e. women in math, from other factors. 

Sincerely, 

Joan S. Birman 

Professor Emeritus, Barnard College, 

Columbia University 

Research Professor of Mathematics 

Op-ed 
23 january 2005, submitted to the Boston Globe, by Mary Beth 
Ruskai (©2005 by the author; reproduction for non-commercial 
purposes permitted) [The Globe did not accept the Op-Ed for 
publication; we are pleased to print it here with a section Beth has 
added for AWM.] 

I had hoped that I could resist the urge to comment on 
Harvard President Larry Summers' remarks about women; how
ever, none of the responses I've read adequately addressed one 
question. Even if Summers lacked tact, was it legitimate to call 
for research on the question of whether women have less innate 
mathematical ability? 

As a scientist, I've learned that progress requires the 
acceptance of well-verified theories as well as the willingness 
to consider new hypotheses for unexplained phenomena. Engi
neers trying to design better cooling systems do not waste 
time with proposals that violate the second law of thermody
namics. In 1986, the British Royal Society (hardly a bastion of 
radical feminist theory) concluded that there was no convincing 
evidence for innate gender differences in mathematical ability. 



Does Summers have new evidence that would call for reopen

ing this question? 
Had he been addressing a group of biologists, would 

he have tried to provoke them by suggesting that they reconsider 
creationism? Would he have asked nuclear physicists to re-evalu
ate cold fusion? Would he have suggested that astronomers 
reconsider the possibility that the sun revolves around the 

earth? Will he urge the medical school to appoint homeopathic 
practitioners to the faculty? 

Fifteen years ago I spent several months examining the 
literature on the "gender gap" in mathematics. I started out 
wondering why one would hypothesize that test differences 
which emerge near puberty, when social pressures reach their 
peak, would be the result of genetics rather than culture. But 
I soon discovered that the widely accepted "gender gap" in 
mathematics tests was largely a myth. Even when differences 
exist, the effect of gender is much smaller than other facrors. 
Anyone who doubts this should take a serious look at the 
reports from the Trends in International Mathematics and 
Science Study conducted in 1995, 1999 and 2003. The few 
gender differences that emerge vary with the country 
studied and are much, much smaller rhan the differences 

between countries. 
What about the widely publicized SAT gender gap? 

When one experiment is inconsistent with others, scientists 
examine it for hidden flaws and subtle defects. Because SAT 
scores depend on roo many parameters to discuss here, I'll 
mention only one that is not widely known. Among those 
taking the test, girls are much more likely than boys to come 
from low-income families and to have parents whose formal 
education did not go beyond high school. The male and female 
cohorts are so dissimilar that the annual College Board 
announcement that the "gender gap" in math has gone up or 
down by 1 or 2 points is not just meaningless, it's irresponsible. 

I have not examined the literature as thoroughly as I 
did in 1990; there's no new evidence that would merit 
taking rime away from my research in quantum informacion. 
Quantum theory is also a subject with a long history of 
controversy and skepticism. But scientists have begun to exploit 

features long regarded as paradoxical ro build quantum comput

ers and fmd new ways of making data transmission secure. Full 

acceptance of quantum theory has led to practical applications, 

and new experimental evidence for its validity. 

What cou ld be accomplish d if, instead of diverting 

women from scientific research, we accepted them without 

constantly questioning their ability? 
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I wrote the item above not because I cared that much 
about what Summers said, but because of the potential 
impact of the subsequent news coverage on the perceptions 
of the general public. Although I deliberately avoided going 
back over all the data, there are a few comments I would 

like to add. 
Even some of the better news articles contained tate

ments that were misleading or easily misinterpreted, especially 
if quoted our of context. One of these appeared in the New 
York Times, 24 January 2005, in 'Gray matter and the sexes: 
still a scientific gray area" by Natalie Angier and Kenneth 
Chang. Midway through the article is this paragraph: 

Nor is the masculine edge in math unique to the United 
States. In an international standardized test adminis
tered in 2003 by the international research group 
Organization for International Cooperation and Devel
opment to 250,000 15-year-olds in 41 countries, boys 
did moderately better on the math portion in just 
over half the nations. For nearly all the other coun
tries, there were no significant sex differences. 

I believe this is the TIM S study reported at http:// 
nces.ed.gov/cimss/ (the test is given to 4th as well as 8th grade 
students). I do not recall seeing the statement above and do 
not know if it is the result of careful statistical analysis or 
simply a reporter's impressions of the data. But is doesn't re
ally matter. These tests were given in 1995, 1999, and 2003 
(in 26, 38 and 41 countries respectively). The executive sum

mary of the report from 1999 states on page 4: 

The difference in average achievement for boys and 
girls was negligible in most countries, except [4 coun
tries listed; emphasis added], 

and similar results were found for the 1995 study. If the Tim~s 
article is accurate, the number of countries with significant 
gender differences jumped from 4 in 1995 and 1999 ro over 
20 in 2003. To attribute these results to "innate differences" 
one would have also to hypothe is a significant change in 
the gene pool b tween 1999 and 2003. In fairness, I should 
add that the Times article did also report that the differences 

between countri varied widely. 

As this story progr ed, particularly aft r the rran ript 

of ummer ' comment wa released, the focu hi red to 
theories that emphasized the larger M:F ratio in the rail of 
the curve, rather than averages. Bur thi is hardly a new 

ewsl.ett" 7 



I 

AWM 

theory. It received wide prominence after Benbow and 
Stanley's 1980 Science arricle asserring gender differences. This 
has been hashed over so thoroughly and frequently that it hardly 
merirs further discussion. However, one of the arguments for 
attributing their high M:F ratio to innate gender differences was 
rhat (as Benbow asserted in 1988) it was "relatively constant 
over ... 15 years at about 12:1." In 1988 and 1989, their data 
gives ratios of 4:1 and 8:1 respectively. By the 1990s rhis change 
could not be ignored, and the Johns Hopkins University web 
page www.jhu .edu/ ~gifted/ research/biblio.html reports rhat 

... the ratio of males to females scoring at this level 
is considerably less than was evident in the talent 
searches conducted in 1980-1982, 

citing L. E. Brody, L. B. Barnett, and C. J. Mills, "Gender dif
ferences among talented adolescentS: Research studies by SMPY 
and CTY atTheJohns Hopkins Universiry," pp. 204-210 inK. 
A. Heller and E. A. Hany (Eds.), Competence and Responsibility: 
Proceedings of the Third European Conference of the European 
Council for High Ability (1994, Seattle, WA: Hogrefe and Huber). 

Benbow and Stanley's work at Hopkins used scores of 7rh 
graders on rhe math SAT. What about high school seniors, for 
whom the test is intended? For the 1 0-year period 197 4-83, 
the M:F ratio among "high-scorers" was about 4:1, but by 
2003 it was down to 2:1. (In both cases slightly more for scores 
over 750, slightly less for scores over 700.) Now, I am reluctant 
to give much significance to these "high end" ratios. However, 
it is hard to see how they can be used as evidence for differences 
in innate ability without suggesting that the gene pool is 
changing rapidly. The SAT data for recent years is available on 
the College Board website. (Bur you'll have a hard time finding 

it with their search engine. After you've seen what they give 
you, try something like "SAT College Bound Seniors [year]" on 
google.) 

Before giving a reference to additional data and informa
tion, I'd like to quote from a letter I wrote that appeared 
on page 6 of the Spring, 2004 CSWP Gazette. [http:/ I 
www.aps.org/ educ/ cswp/ gazette/] 

In 1990, Robert Romer, then editor of the American 
Journal of Physics, asked me to respond to a 
letter which stated "It is not disputed that males outper
formed females on tests of mathematical ability." A 
thorough search of the literature showed that, con
trary to what was widely believed and reported, dif
ferences were small to non-existent. My findings were 
reported in Amer. J. Phys. 59(1), January 1991, pp. 
11-14. Subsequently, the AAPT included the article 
in a CD-ROM of resource material for physics teach
ers. I find it extremely discouraging that, almost 15 
years later, unreliable assertions about male math 
superiority continue to be reported, and often accept
ed as true, even in places that ought to have higher 
standards for accuracy. 

The Am.]. Phys. article is now ~n the CSWP website under 
the tide "Aie there innate cognitive gender differences." 
[www.aps.org/educ/cswp/women-links.cfm] Unfortunately, 
the scan quality is not very good. 
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Research Professor, Department of Mathematics, Tufts University 
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