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COMPLEMENTARITY  
& VARIABILITY 



¡  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” 

LAST CLASS 



¡  Stereotypes and Avatars 
¡  Origins and ideologies of  

intelligence testing 
§  Complementarity & variability 

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

¡  A different approach to dif ference 
§  Carol Gilligan, “In a different voice.” 

¡  How might these ideas help us interpret  
Einstein’s Wife? 

TODAY 



Jong-Eun Lee, Clif ford Nass, & Jeremy Bailenson. (2014)  
“Does the Mask Govern the Mind?:  

Effects of Arbitrary Gender Representation on Quantitative Task 
Performance in Avatar-Represented Virtual Groups”  

Cyberpsychology, Behavior, & Social Networking 

VIRTUAL GENDER-BENDING & 
STEREOTYPE LIFT 



¡  Do people perform 
differently on math 
tests depending on 
their avatar’s 
gender?  

¡  60 female, 60 male 
¡  Arbitrarily assigned 

avatar gender 
¡  Placed in group with 

2 avatars of 
opposite gender to 
complete 20 math 
questions in 10 min 

¡  Either cooperate or 
compete. 

AVATAR 
CONDITIONS 



Means and Standard Deviations of Key Variables Avg Test Score  SD 

Lone male 
avatar 

Competition Male 17.27 2.55 

Female 14.60 1.96 

Cooperation Male 14.20 2.73 

Female 14.73 3.01 

Lone female 
avatar 

Competition Male 13.93 2.49 

Female 13.13 2.95 

Cooperation Male 13.40 3.76 

Female 15.47 2.42 

AVATAR STUDY RESULTS 



AVATAR STUDY RESULTS 

How should we interpret these results? 



Ideology: a belief that arises and is  perpetuated because it helps 
to justify a  particular social order. 
 
What can we actually know about the dif ferences between social 
groups? How do we know what causes the phenomena we see? 

IDEOLOGY & KNOWLEDGE ABOUT 
INTELLIGENCE 

Randall Munroe, “How it Works,” xkcd,  http://xkcd.com/385/ 



¡   “By assigning men and women separate yet complementary 
spheres of moral competence, complementarians felt that 
men and women would complete—rather than compete with—
one another” 
§  -Schiebinger, MHNS p. 226 

¡  According to Schiebinger, what are the  
stakes, historically, of arguing that men and  
women and women’s abilities complement  
one another? What ideologies are embedded 
in this idea? 

COMPLEMENTARITY &  
“NATURAL” DIFFERNCE 

Charles Darwin, creator  
of the theory of evolution 



¡  The idea that men and women have different innate qualities 
that complement one another and lead to mutual attraction. 

COMPLEMENTARITY 



COMPLEMENTARITY & VARIABILITY 

“The cause of the greater general variability in the male sex, than in the female, is 
unknown.” Charles Darwin, The Descent of Man (2nd edition, 1871, p 224)  
 
“the easy and widely diffused concepts are commonest among girls, the harder and 
more special or exceptional ones are commonest among boys.”  
SG Hall “The Contents of Children’s Minds on Entering School.” Pedagogical 
Seminary 1 (June 1891): 143 
 
 



“Both the physical and the mental 
characteristics of men show wider limits of 
variation than do the physical and mental 
characters of women.” 
Havelock Ellis, Man and Woman: A Study of 
Human Secondary Sexual Characters .  (1984) 

HAVELOCK ELLIS 



“This one fundamental dif ference in variability [in intelligence] is 
more important than all the dif ferences between the average male 
and female capacities…a slight excess of male variability would 
mean that of the hundred most gif ted individuals in this country 
not two would be women, and of the thousand most gif ted, not one 
in twenty” 

“Not only the probability and the desirability of marriage the 
training of children as an essential feature of women’s career, but 
also the restriction of women to the mediocre grades of ability and 
achievement should be reckoned with by our educational systems. 
The education of women for…professions…where a very few gifted 
individuals are what society requires, is far less needed than for 
such professions as nursing, teaching, medicine, or architecture, 
where the average level is essential.” 

Edward. L. Thorndike “Sex in Education” Bookman 23 (April 1906): 
211-13 

WORDS FROM THE FATHER OF AMERICAN 
INTELLIGENCE TESTING 



¡  Leta Stetter Hollingsworth 
¡  Educational psychologist 
¡  Student and later colleague of 

Edward Thorndike at Columbia 
Teacher’s College 

¡  Did comparative studies of the sexes 
in education and development. 

¡  Raised the problem of 
underdetermination  in the study of 
sexual dif ference: Can To what 
degree can scientists separate 
biological and environmental 
effects? 

CRITIQUES OF VARIABILITY 

Further reading: Stephanie A. 
Shields. (1987) “The Variability 
Hypothesis: The History of a 
Biological Model of Sex 
Differences in Intelligence” Sex 
and Scientific Inquiry (Sandra 
Harding and Jean O’Barr, eds). U 
Chicago Press: 187-215 



¡  James Flynn – found that in 30 
countries, people’s IQ scores 
seemed to rise 0.3 points per 
year. 

¡  Are humans getting smarter? 
¡  If not, what explains the raising  

test scores? 
¡ What do you think Gladwell 

means when he says that IQ 
tests assess how “modern” 
someone is in their thinking? 

FLYNN EFFECT (“NONE OF THE ABOVE”) 

Sample child intelligence test question page 



1.  What are the differences between the ways that the two 
children answer the test question about stealing? 

2.  How does Gilligan explain why the two children answer 
the test question differently? 

3.  Why does she think that the two children have the 
particular attitudes that they do towards relationships? 

4.  If the girl’s answer is not wrong, per se, what does 
Gilligan suggest this might tell us about the value of 
tests like this one?  

5.  Do you think that Gilligan’s argument about these 
children essentializes gender more generally? 
Why or not?  

6.  Do you think that Gilligan’s ideas about gender are a 
useful for thinking about the problem of women in STEM? 

CAROL GILLIGAN “IN A DIFFERENT VOICE” 



¡  How might theories like stereotype 
threat and the Flynn effect be used 
to respond to the argument that 
Mileva Maric could not have been a  
co-author of the theory of special 
relativity because she failed her 
exams at Zurich? 

¡  How might Gilligan’s ideas be used 
to address the question of her co-
authorship? 

MILEVA MARIC EINSTEIN’S TEST SCORES 



¡  Read in David & Myra Sadker and Karen Zimmerman (2009)  
Still Failing at Fairness  

¡  Chapter 1: Didn’t we solve this problem years ago 
§ What methods did the Sadkers use to study education and gender?  
§ What are the sources of bias that they see? 
§  How do they see gendered education as harmful to both boys and girls? 

¡  Chapter 2: Opening the Schoolhouse Door 
§ When did girls start receiving formal education in  

America and why? 
§  Historically, in what ways have girls’ experiences of  

formal education in America been different from  
those of boys? 

§ What was the fate of the Women’s Educational  
Equity Act? 

NEXT CLASS 


