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Imagine that you are on the board for a history of science & gender 
documentary fi lm festival.  You have been tasked with writ ing a crit ical 
review of the controversial documentary Einstein’s Wife that wil l  appear 
in a book about the festival’s fi lms. 
¡  The review should explain why the fi lm is considered controversial in 

reference to its specific stance regarding Mileva Maric Einstein’s 
contribution to the theory of special relativity,  the evidence it  uses to 
support this claim, and the evidence used by the fi lm’s crit ics.   

¡  From there, is should consider the historical problem of determining 
whether or not Maric was a co-author of special relativity - - - in other 
words, what is the status of the historical evidence available for 
evaluating her status as co-author?  

¡  Regardless of the quality of evidence ,  would Maric be considered a co-
author by contemporary standards if  she discussed the problems with 
Albert Einstein and checked his calculations and logic? Discuss the 
implications for the history of science both if  she was a co-author,  and 
if  she was not.   

¡  And discuss whether and how the attribution of co-authorship of this 
theory to Maric would influence contemporary gender assumptions.  

REFRAMING PAPER 2 



¡  Questions of Authorship in Science 
§ What is scientific authorship? 

§  “Responsible authorship of papers in PNAS” [Proceedings of the National 
Academy of Sciences] – Nicholas Cozzarelli 

§  Collaborator or genius?: The case of Albert & Mileva Maric Einstein 
§  “Why defend Einstein’s reputation?” – Pam Stello 

§  Is thought all in the head? 
§  “Distributed Cognition” – Ed Hutchins 

LAST CLASS 



¡  Stereotype threat and how it complicates our understanding 
of standardized testing as a way of assessing ability in STEM 

¡  Studying the impact of stereotype on 
performance 
§  Spencer, Steele and Quinn  “Stereotype  

Threat and Women’s Math Performance.” 
§  Critiques of ST theory 

¡  Priming and other interventions 
§  Johns, Schmader and Martens,   

“Knowing is Half the Battle.” 

¡  The Flynn Effect: What are we really  
testing, anyway?  
§ Malcolm Gladwell “None of the Above” 

TODAY 



¡  Nobel Laureate 
¡  Co-founder of structure of DNA 
¡  Author of The Double Helix  
¡  Harvard Biology Professor (1956-1976) 
¡  Helped run Human Genome Project 

at the National Institute of Health  
(1988-1992) 

¡  October 25, 2007 – forced to step down  
as chancellor of Cold Springs Harbor  
Laboratory after being quoted in the  
New York Times saying: 

 
"[I am] inherently gloomy about the prospect of Africa 
[because] all our social policies are based on the fact that 
their intelligence is the same as ours—whereas all the testing 
says not really." 

JAMES WATSON 



Benbow and Stanley (1980, 1983) 
¡  Found a 10 to 1 male to female ratio among 8th graders 

scoring over 700 on the SAT 

¡  Issue: What is the relative contribution of nature and nurture 
in gendered differences math performance?  

¡  To what extent is it possible to separate out the relative 
effects of each? 

NATURE, NURTURE,  
OR SOMETHING ELSE? 



BELL CURVES 



¡  The experience of anxiety that one feels when in a situation 
where their performance has the potential to confirm a 
negative stereotype about their social group. 
§  Developed by Joshua Aronson and Claude Steele 

¡  Premise: We all change our behavior based on social contexts 
¡  Hypothesis: Stereotype threat may lead people to 

underperform in evaluations of specific abilities. 

WHAT IS STEREOTYPE THREAT? 



GEORGE BUSH’S ARTICULATENESS 

How did someone 
who seems to 
present himself so 
poorly in public 
ever manage to 
become president? 
 
 
Maybe cameras are 
the problem. 



¡ What stereotypes do you think may have affected 
your own performance in evaluation situations? 

¡  Did anything in the articles speak to your own 
experience? 

¡  Also reflect on your own experience with math 
testing, in particular. 

 

WRITTEN REFLECTION 



¡  Spencer, Steele and Quinn  “Stereotype Threat and Women’s Math 
Performance.” 

¡  Study 1 – 28 males and females given either an easy or hard 
test and told. “Today you will be taking a math test.” 

WOMEN AND MATH 

the other groups and that men taking the difficult math test did worse than men or
women taking the easier test (p ! .05).
On average, women taking the difficult test worked 1497 s; men taking the

difficult test worked 1539 s; women taking the easy test worked 1738 s; and men
taking the easy test worked 1599 s.A two-way (Sex " Test Difficulty)ANOVAof
this measure revealed only a marginally significant main effect for test difficulty,
with participants spending slightly more time on the easier test, F(1, 52)# 3.151,
p ! .10. No other effects obtained significance.
These results show that the differences observed in the literature can be

replicated with a highly selected and identified group of participants. Women
underperformed in comparison to men on the difficult test, but did just as well as
men on the easy test.

STUDY 2
The results of Study 1 mirror the results observed in the literature, but the

question still remains about what causes these differences. Our position is that
women experience stereotype threat—the possibility of being stereotyped—when
taking math tests, and this stereotype threat is especially likely to undermine
performance on difficult tests. But alternative interpretations remain. Perhaps
women equaled men on the easier math exam in Study 1 not because stereotype
threat had less effect when women took this exam, but because only advanced
material is sensitive to real ability differences between men and women.
In the present study we tested the effects of stereotype threat directly by giving

all participants a difficult math exam—similar to the one used in Study 1—but
varied whether the gender stereotype was relevant to their performance. We
manipulated the relevance of the stereotype by varying how the test was
represented. In the relevance condition participants were told that the test had
shown gender differences in the past—a characterization that explicitly evoked

FIG. 1. Performance on a math test as a function of sex of subject and test difficulty

10 SPENCER, STEELE, AND QUINN

jesp 1373
@xyserv2/disk3/CLS_jrnl/GRP_jesp/JOB_jesp35-1/DIV_325a05 mary



¡  Spencer, Steele and Quinn  “Stereotype Threat and Women’s Math 
Performance.” 

¡  Study 2 – 24 males and 30 females given hard test and told 
either “This test shows gender dif ferences” or “This test shows 
no gender differences” 

WOMEN AND MATH 

totally eliminate women’s underperformance in this experiment. Yet when the
same test was characterized as sensitive to gender differences, women signifi-
cantly underperformed in relation to equally qualified men. We believe that by
presenting the test as one on which gender differences do not occur, we made the
stereotype of women’s math inability irrelevant to interpreting their performance
on the test—this particular test. It allowed these women to be as unconcerned with
the gender-based stereotype as equally qualified men, which, in turn, allowed
them to perform as well as these men. These findings provide strong evidence that
women’s underperformance on these difficult math tests results from stereotype
threat, rather than from sex-linked ability differences that are detectable only on
advanced math material. If women were just unable to do math at the most
advanced levels as measured on these tests, their performance would not have
improved when we told them that there were no gender differences on the test they
were taking. That women did improve demonstrates that it was something about
the test taking situation rather then something about their ability that accounted
for the difference in their performance.
We should also note that men did slightly worse when they were told that there

were no gender differences on the test than when they were told that there were
gender differences. This difference did not obtain significance and therefore
should be interpreted with caution. However, it might suggest that characterizing
the test as producing gender differences benefited men or that characterizing the
test as not producing gender differences interfered with men’s performance.
Finally, the slight tendency for women in the gender-differences condition to

spend less time on the test items did not reach interpretable significance, but could

FIG. 2. Performance on a difficult math test as a function of sex of subject and test characterization
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¡  Spencer, Steele and Quinn  “Stereotype Threat and Women’s Math 
Performance.” 

¡  Study 3 – 31 males and 36 females given a hard test and told 
either it does or doesn’t find gender dif ference. But were also 
asked questions about their anxiety levels, how they felt about 
their math abilities, and about 
test taking. 

¡  Representing the test as 
gender-fair lowered anxiety 
but not their sense of  
self-efficacy or evaluation  
apprehension 

WOMEN AND MATH 

differences condition to a control group where no explicit mention of gender
differences was made. These two studies provide compelling evidence that
reducing stereotype threat can increase women’s math performance. In addition,
as in Study 2, we also found a nonsignificant tendency for men to perform slightly
worse in the no-gender-differences condition than in the control condition,
perhaps suggesting that characterizing the test as not producing gender differ-
ences has a negative effect on men’s performance.5
The above predicted finding allows us to begin to explore the mediation of the

effect of the test characterization on women’s math performance. Recall that we
had three possible mediators in this study, evaluation apprehension, anxiety, and
self-efficacy. To verify these measures, we conducted a factor analysis, with
varimax rotation, on the questionnaire that assessed them. Four factors emerged
with Eigen values greater than 1. These factors correspond quite closely to the

5 It should be noted that this nonsignificant tendency is found repeatedly in stereotype threat
research. Nonstereotyped groups seem to perform slightly worse in low stereotype threat conditions.
This tendency is evident in the Steele and Aronson (1995) study and in several unpublished studies in
addition to Studies 2 and 3 in this paper and therefore might be a reliable effect. At this point we only
have speculations about what might cause it. Perhaps nonstereotyped groups gain an advantage by not
having to consider the possibility that group differences might affect performance on the test and this
advantage is lost in low stereotype threat conditions. Alternatively, the low stereotype threat
manipulations might heighten anxiety or decrease motivation to perform well among the nonstereo-
typed groups. The results of Study 3 do not provide much support for this latter explanation. Among
men the anxiety, self-efficacy, and evaluation apprehension means and standard deviations for the
control and no-gender-differences conditions, respectively, were as follows: anxiety M ! 8.53, " !
2.72, M ! 7.56, " ! 2.25; self-efficacy M ! 21.07, " ! 4.32, M ! 22.43, " ! 3.88; evaluation
apprehensionM ! 8.53, " ! 3.74,M ! 7.75, " ! 4.61. None of these differences are significant.

FIG. 3. Performance on a difficult math test as a function of sex of subject and test characterization
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¡  Race and verbal ability: African-American and White students 
§  Aronson and Steele (1995). Stereotype Threat and the Intellectual 

Test Performance of African Americans. Journal of Personality and 
Social Psychology 69: 797-811 

¡  Race and high-level math: White males compared to Asians 
§  Aronson, Lustina, Good, Keough, Steele, and Brown 1999 When White 

Men Can’t Do Math: Necessary and Sufficient Factors in Stereotype 
Threat. Journal of Experimental Social Psychology 35:29-46 

¡  Gender and in-class calculus tests 
§  Good, Harder, and Aronson 

¡  Gender and AP calculus scores 
§  Stricker and Ward 2004 – Stereotype threat, inquiring about test 

takers’ ethnicity and gnder, and standardized test performance. 
Journal of Applied Social Psychology 34: 665-93. 

EXAMPLE STEREOTYPE THREAT STUDIES 



“Some—perhaps many—people are not smart 
enough, or interested enough to solve hard 
problems that demand use of algebra and 
geometry. No amount of ‘educational reform’ 
can change this.” 
 
-Amy L. Wax, University of Pennsylvania Law 
Professor in a Letter to the Editor, New York 
Times  2003 

IQ FUNDAMENTALISM  
OR LEGITIMATE CRITIQUE? 

With a partner or two, use your understanding of scientific literacy to come up 
with some criticisms of stereotype threat research.  
What might be some of the limitations of the sampling and testing methods? 
What claims can and cannot be made based on these kinds of studies? 



¡  Johns, Schmader and Martens,  “Knowing is Half the Battle.” 

¡  Priming – Providing a stimulus or message that shapes how a person 
will interpret what comes after. 

¡  What happens when we tell  
students about stereotype  
threat before they take a test? 

PRIMING AND STEREOTYPE THREAT 

34.45, p < .01. Simple effects analysis indicated that partici-

pants in the teaching-intervention condition (M 5 5.42) were
more likely to perceive that the male researcher thought neg-

ative gender stereotypes could hurt performance than were
participants in the math-test condition (M 5 4.06) and the

problem-solving condition (M 5 2.18), ps < .01; ratings in the
latter two conditions differed significantly from one another,
p< .01. There was also a significant main effect of gender, with

women rating the role of gender stereotypes higher (M 5 4.25)
than men (M 5 3.53), F(1, 111) 5 4.64, p < .05.

Analysis of participants’ perception of how the researcher
thought men and women would perform relative to each other
also produced a main effect of test description, F(2, 108) 5
6.10, p < .01. Simple effects analysis indicated that partici-
pants in the teaching-intervention condition (M 5 2.67) were

somewhat more likely to think the researcher expected men to
outperform women compared with participants in the problem-

solving condition (M 5 3.73), p < .01, and in the math-test
condition (M 5 3.22), p 5 .09. This result is not surprising
given that only participants in the teaching-intervention con-

dition were explicitly told that the researcher’s interest in
gender differences concerned women’s underperformance in

math. A main effect of gender indicated that women (M5 2.86)
were more likely than men (M 5 3.59) to think the researcher
expected men to outperform women, F(1, 108)5 8.39, p< .01.

Math Performance
Test performance was analyzed using the number of items cor-
rect divided by the number of items attempted (i.e., accuracy;

Inzlicht & Ben-Zeev, 2000; Schmader & Johns, 2003). Accu-

racy scores were submitted to a 2 (gender)! 3 (test description)

between-subjects factorial analysis of covariance, controlling
for quantitative SAT score.4 This analysis produced a main ef-

fect of gender, F(1, 103) 5 4.75, p < .05, and the predicted
interaction, F(2, 103) 5 5.35, p < .01, Zp

2 5 .10 (see Fig. 1).

Replicating the results of past research, simple main effects
revealed that in the problem-solving condition, women (M 5
.58) and men (M5 .53) were equally accurate, F < 1, whereas

in the math-test condition, women (M5 .36) were less accurate
than men (M 5 .64), F(1, 103) 5 13.21, p < .01, d 5 1.35.

However, women in the teaching-intervention condition (M 5
.53), who were informed about the negative effects of stereotype
threat, performed equally to men in the same condition (M 5
.56) and to women in the problem-solving condition, both Fs <
1, and outperformed women in the math-test condition, F(2,
103) 5 5.57, p < .01, d 5 0.82. There were no significant ef-
fects of test description or gender on number of items at-

tempted.5

Attribution to Gender Stereotypes
Analysis of how much participants thought gender stereotypes

contributed to their experience of anxiety during the test also
revealed a main effect of test description, F(2, 111) 5 5.92,

p < .01. Participants in the teaching-intervention condition
(M5 2.64) and the math-test condition (M5 2.30) were equally

Fig. 1. Women’s andmen’s accuracy scores (adjusted for quantitative Scholastic Assessment Test,
or SAT, scores) on the math test as a function of the test description. Error bars represent standard
errors.

4There were fewer degrees of freedom for the performance analysis than for
the manipulation checks because 7 participants failed to provide their SAT
scores.

5Analysis of the number of items answered correctly adjusted for guessing
produced a marginal interaction, F(2, 103) 5 2.69, p 5 .07, that mirrors the
results for accuracy.

Volume 16—Number 3 177

Michael Johns, Toni Schmader, and Andy Martens
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PRIMING EFFECTS ON ASIAN WOMEN 



¡  Imagine you are on a school 
advisory board that is trying to 
decide whether or not to adopt 
measures to reduce stereotype 
threat when tests are 
administered.  

¡ What would you advise and why?  
¡  Are there specific kinds of 

strategies that you would 
specifically recommend for or 
against?  

¡  In your view, are some 
interventions more or less 
 ethical than others? 

DISCUSSION 



¡  Read Chapter 8 in The Mind Has No Sex and Carol Gilligan “In 
a different voice” 

¡  In MHNS 
§ What are the stakes, historically, of arguing that men and women and 

women’s abilities complement one another? 

¡  In Gilligan 
§  How does Gilligan explain why the two children answer the test 

question differently? 
§  If the girl’s answer is not wrong, what does Gilligan suggest this 

might tell us about the test itself?  
§  Do you think that Gilligan’s argument about these children 

essentializes gender more generally? Why or not?  

NEXT CLASS 


