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Please note: this handout is intended as a supplement to the presentation, not as a 
substitute for the presentation. It is intended to assist those who attend my presentation in 

San Francisco on February 10, 2014, to spare them the distraction of taking excessive notes. 
These pages are NOT intended to be read separately from the presentation; they cannot 
“stand by themselves.” If you would like to get a sense of the presentation but did not have 

the opportunity to attend, please read my third book Girls on the Edge, especially chapters 
5 and 6, and my book Boy Adrift, especially chapters 2 and 8. You can reach me via email at 

mcrcad@verizon.net but also please send a copy to my personal email 
leonardsax@prodigy.net. 

 

 
 

Sex differences in the visual system 

Researchers have long known that young boys tend to 

prefer playing with a truck rather than a doll. The graph 

at right shows the typical findings when girls and boys 

are given a choice of playing with a “boy toy” such as a 

truck (black bar) or a “girl toy” such as a colorful plush 

doll (grey bar). Before 2002, most scholars agreed that 

boys’ preference for trucks over dolls reflected the 

social construction of gender. Boys were taught that 

boys were supposed to prefer trucks over dolls; as a 

result, boys preferred to play with trucks rather than 

dolls. 

Dr. Gerianne Alexander was the first to offer 

monkeys the same choice: playing with a dull grey truck 

or a colorful plush doll. Her findings have since been 

replicated by Kim Wallen and colleagues with a 

different species of monkey, and by Sonya Kahlenberg 

and Richard Wrangham in their observations of 

monkeys. The primate data are shown at right. 
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It’s difficult to invoke the social construction of gender to explain these findings in monkeys 

or in chimpanzees. One can reasonably invoke the social construction of gender to explain 

the difference across species. Why is the preference of the juvenile male to play with a 

truck rather than a doll greater in our species than among monkeys or chimpanzees? 

Answer: the social construction of gender among humans exaggerates the innate 

preference. The preference of the juvenile male primate to play with trucks rather than dolls 

must be innate, because this preference is conserved across species. This preference is 

more pronounced in our species because of the social construction of gender in human 

cultures; or as Dr. Melvin Konner puts it, “Culture stretches biology.” But what explains the 

main effect? Why do juvenile primate males – whether they are human or monkey – prefer 

to play with a dull grey truck rather than with a colorful plush doll? 

 

 
Dr. Gerianne Alexander was the first to document this finding in nonhuman primates, 

and also the first to propose a plausible explanation. To understand her explanation, 

you have to recall some basic facts about the visual system in primates. 

Two visual systems: 

 One visual system, the Parvocellular (P) system, is devoted to color, texture, detail 

 The other visual system, the Magnocellular (M) system, is devoted to detecting 

speed, direction, and change in direction 

 Why do juvenile males – whether human or monkey – prefer to play with a dull 

grey truck rather than with a colorful plush doll? 

 Because the truck MOVES; it has wheels 

 Katrin Amunts et al. 2007:  compared M system in human occipital cortex 

(hOc5), in women and men 

 McGivern et al. 2012: women are more attuned to detail; men are more attuned 

to speed and direction 

 



 

 

Application. Suppose you are teaching students in 

early elementary grades. You give all your students 

a blank sheet of paper and a box of crayons and tell 

them to draw whatever they want. What do children 

draw? 

Studies using this paradigm have found that young 

girls tend to draw people, pets, flowers, and/or 

trees, facing the viewer, with lots of detail, eyes, 

hair, clothes, etc.  

 

 

Boys, on the other hand, are more likely to draw a 

dynamic scene of action, such as a rocket smashing 

into a planet, or soldiers shooting at each other. 

Faces, if visible, are often lacking features. 



 
 
 
 
 
 
 
 

Sex differences in brain development 
o There are large differences (> 2 SD), comparing girls with boys, 

regardless of race (see Lenroot et al. 2007, Raznahan et al. 2010) 

o Race and sex are not analogous; a better analogy is age and sex 

o The brain differences between a 13-year-old boy and a 13-year-old girl. . . 

o . . .are larger than differences 

between a 13-year-old boy 

and a 15-year-old boy 

The graph at right is from Lenroot et al.: 
 

Elsevier virtual special issue on 

male/female differences in the brain:  

www.journals.elsevier.com/neuroimage/virt

ual-  special-issues/virtual-special-issue-

on-  neuroimaging-gender-differences/ 
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Gender-Aware Instructional Strategies for computer 
programming 

 
 
Computer science for girls.  Based primarily on the work of Professor Caitlin 

Kelleher at Washington University – St. Louis, in this segment we explore a new 

perspective on engaging girls in computer science, a different approach which was 

remarkably effective in one study: more than tripling the proportion of girls who 

use their spare time to work on their computer programming, from 16% to 51%. 

Dr. Kelleher’s report is online: go to www.mcrcad.org and search for “Kelleher” or 

just go directly to http://www.mcrcad.org/Web_Kelleher.pdf. 

She has moved beyond Storytelling Alice: her new program is called “Looking 

Glass”, more information at http://lookingglass.wustl.edu/. 

Also check out the Scratch program, offered for free from MIT: go to 

http://scratch.mit.edu and click on “For Educators”, or click on “Examples” then click 

on “Stories.” 

 

For more information on male/female differences in hearing, please see my article “Sex 
differences in hearing: implications for the classroom,” full text online at  
http://www.mcrcad.org/2010-Sax-hearing.pdf.  
 
 

The lack of awareness of gender differences has the 
unintended consequence of reinforcing gender stereotypes. 

 
 
When teachers understand gender differences, and employ gender-aware 

instructional strategies, then teachers can breakdown the gender stereotypes 

and broaden educational horizons. 

 
 

What makes a great teacher of girls? Or a great teacher of boys? 

1) Who you ARE: the teacher-student relationship 

2) Gender-specific pedagogy. But what does that mean? 
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What are the characteristics of a great teacher of girls? Or a great teacher of 
boys? 

Today it’s common to hear people say “Great teaching is great teaching.” But that’s 

demonstrably untrue. The teacher who is most effective with girls is sometimes a 

complete failure with boys, and vice versa. What are the characteristics of a great 

teacher of girls? And how is that teacher different from a great teacher of boys? How 

important is the teacher’s own gender – female or male – as a predictor of effectiveness 

in a girls’ classroom, or a boys’ classroom? Over the past decade, substantial research 

has been conducted on these topics. The good news is that almost every teacher can 

become more effective in the girls’ classroom, if they incorporate the findings of this new 

research. 

 
 

Contact information: 

Leonard Sax MD PhD 

Montgomery Center for Research in Child & Adolescent Development 

(MCRCAD) 64 East Uwchlan Avenue 

Exton, Pennsylvania 19341 

Telephone: 610 296 2821 

Fax: 610 993 3139 

e-mail: mcrcad@verizon.net and leonardsax@prodigy.net (use both)  

www.leonardsax.com 
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