
 

 

Allergic to Algebra? 
Biological and social accounts of the mathematical gender gap 

 
Perhaps in 2005 I was too young to appreciate, let alone participate in, the controversy sparked 
by Harvard president Lawrence Summers’ comments about the differences in mathematical 
abilities between men and women. At a Conference on Diversifying the Science and Engineering 
workforce, he referred to the male variability hypothesis to explain why there are so few 
women in science and engineering. This theory suggests that girls on average have a slightly 
lower standard deviation in mathematical ability than boys, and thus at the high end of 
mathematical achievement, there would be more men than women [1].  
 
Although the controversy went over my head all those years ago, I came face to face with it this 
past Easter term in my Evolution and Behaviour class, when our lecturer and respected 
psychologist Simon Baron-Cohen presented his ideas and research about psychological gender 
differences.   
 
Baron-Cohen and some other scientists suggest that men’s brains are better adapted to 
perform systemising and analytical tasks than those of women, who have better social and 
verbal skills [2]; therefore, they argue,  males exhibit higher mathematical aptitude. In support 
of these claims, they cite a consistent superiority in males’ scores on standardised tests such as 
the SAT mathematical section. In their own experiments, they  demonstrate that men also 
outperform women in a particular subset of mathematical skills, namely, spatial reasoning. For 
example, men seem to be able to rotate shapes in their minds more quickly [3]. Finally, Baron-
Cohen and his colleagues consider the dearth of women in Science, Technology, Engineering, 
and Mathematics (STEM) fields as evidence for the lack of female aptitude in these fields. They 
account for the gender disparity through biological differences: they believe that androgens, or 
male sex hormones, help develop the part of the brain responsible for analytic thinking [4]. 
They cite research showing that higher prenatal testosterone levels in boys appear to correlate 
with improved spatial reasoning, and that  girls with CAH (congenital adrenal hyperplasia--a 
condition in which overactive adrenal glands produce too much testosterone) perform better 
on spatial tasks than non-CAH females [4]. While remaining controversial, theories suggesting a 
biological basis for the gender gap in analytic thinking have proved attractive in many scientific 
circles. 
 
However, the arguments in favour of a biological basis for gender differences in mathematical 
ability are not scientifically compelling. The research on testosterone levels, while apparently 
solid in animals, has not been conclusive in humans [5,6], and hormonal effects on sex-based 
variation at the high end of mathematical performance are entirely unsubstantiated [4]. 
Furthermore, unlike such traits as colour-blindness and haemophilia, there is no evidence that 
mathematical aptitude (and more generally, high intelligence) is linked to the sex chromosomes 
or at all genetically based [7].  
 
In fact, the data apparently showing  the existence of a gender gap in mathematical 
performance are inconsistent; researchers sometimes only consider the small sectors of the 



 

 

population that confirm this gap. While it is true that in America, boys outperform girls on many 
mathematical examinations, even a cursory glance at mathematical performance differences 
across the races reveals interesting insights: between African and Asian Americans, there is no 
gender gap, and in fact girls often perform slightly better than boys [4,8]. The discrepancy is 
even more pronounced when worldwide data are considered: in many countries, such as 
Sweden and the Netherlands, the gender gap in mathematics is non-existent, and in other 
countries, like Tunisia, the gap is reversed [9]. 
 
A plausible explanation for these inconsistencies is that cultural phenomena are responsible for 
gender differences in mathematics. Culture may guide boys and girls into stereotypically 
gender-based activities, starting with toys, interests, and hobbies that may have far-reaching 
effects on children’s performance on various tasks in later years. For example, it has been 
suggested that boy-oriented activities may be conducive to improved spatial skills [10]. In 
particular, boys are socially expected to explore outside, build with Lego and blocks, and play 
sports, all of which are more related to spatial reasoning than “playing house” or caring for 
dolls, games commonly socially expected of girls. For over fifty years, Barbie dolls have been 
promoting gender stereotypes. One appeared on US toy store shelves two decades ago that 
could say a variety of stereotypically female phrases in reference to shopping, parties – and 
significantly, repeat that “math class is tough” [11]. In a society where such a toy is deemed an 
acceptable role model, how can girls be expected to excel in maths?   
 
The disparaging messages continue beyond early childhood. In 2011, a major clothing store 
chain considered it appropriate to offer “Allergic to Algebra” T-shirts to high-school girls [12]. 
This gendered mindset of female mathematical inferiority likely affects the educational and 
career choices that girls make [13] and can explain the lack of women in many traditionally 
male occupations more adequately than the theory proposed by Baron-Cohen. In particular, he 
posited that with male analytical superiority and female “people skills” it would be natural for 
men to dominate in STEM fields, while women would gravitate to jobs as social workers, 
counselors, or teachers. However, although the political arena requires the skills in which 
Baron-Cohen attributes superiority to women, it is very male-dominated.  Indeed, in many 
countries the highest levels of power are occupied almost exclusively by men; the line of 
American Presidents is exclusively male, and in the US Congress, under 17% of representatives 
are female [14]. Thus, Baron-Cohen’s explanation is clearly unsatisfactory, and the scarcity of 
women in mathematics and science can rather be attributed to overall gender inequality. 
 
Turning to the variability hypothesis, the global data on mathematical achievement showed no 
consistent variability among men [8,15]. The figures from the 2003 Program for International 
Student Assessment (PISA) revealed that whereas the US had 4 times as many males as females 
scoring above the 99th percentile, the UK had equal numbers of girls and boys above this 
cutoff. In Iceland and Thailand the ratio was reversed [15]. Furthermore, even where the 
variance was higher in men than women, it was often due to the poor score outliers and not 
the high achievers [8]. The irrationality of the variability premise becomes clear when one 
considers the composition of the International Mathematics Olympiad teams from countries 
with genotypically similar populations: East Germany consistently sent more girls than West 



 

 

Germany to this competition, while Korean girls outnumbered Japanese girls [16]. Since each 
country chooses only the outliers at the high end of mathematical performance to represent it 
internationally, it makes no sense to assume that an artificial barrier (such as the Berlin Wall) 
could have created a greater “female variability” on one side of the separation. It is far more 
reasonable to assume that talented girls are encouraged in one country and overlooked in 
another.   
 
Finally, perhaps the subtlest point missed by proponents of a biological basis of the gender gap 
is the phenomenon called stereotype threat. Recent experiments show that the expectation of 
superior male mathematical performance creates gender-related anxiety for women, which in 
turn causes them to perform worse than men on those very same tests, thus seeming to 
confirm gender stereotypes. A study done at the University of Arizona [17] supports this idea by 
showing that knowledge of a gender-based challenge influenced performance. In this study, 
male and female subjects were split into three groups. Each group took the same test, but with 
three different descriptions: in the first group, the test was described as a “problem solving” 
test, in the second as a “math test to judge gender-related mathematical abilities”, and in the 
third the test was still called a “math test” but the stereotype threat was thoroughly explained 
in a “teaching intervention”.  Figure 1 shows the results: in the math test set, when stereotype 
threat was greatest, women performed far worse than in the absence of stereotype threat or 
when the stereotype threat was discussed prior to the test. An unrelated study showed that 
when women checked the ‘female’ gender box after completing their AP Calculus examination, 
they performed better than those who answered that box before starting the test [18]. These 
findings show convincingly that stereotype threat significantly affects women’s performance. 
These experiments strongly support the general assumption that it is the social stereotyping 
rather than any inherent biological traits, that  accounts for the difference in male and female 
systemising skills, and thus performance in mathematical exams or career choice.    
 
In light of all this evidence, one must doubt the assertions of Lawrence Summers and Simon 
Baron-Cohen that women are innately less capable of high-level mathematical achievement 
and are less represented at the extreme right-tail of the mathematical ability spectrum. Since 
the claims in question lend themselves well to further stereotyping, scientists and other public 
figures have a responsibility to ensure they are fully watertight before they are ever voiced. We 
cannot dismiss the achievement gap in STEM fields by simply writing it off as an immutable 
biological fact; rather, we should put our collective energy toward addressing the social factors 
that keep women from reaching their true potential.  
 



 

 

 
Fig. 1. Gender related anxiety effect on test performance. Women’s and men’s performance 
scores (adjusted for SAT) on the same test taken with different prior information. “Adjusted for 
SAT” refers to the statistical correction on test scores obtained in the study to account for 
individual differences in preparation or ability as indicated by pre-experiment SAT scores. Error 
bars represent standard errors. [17] 
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