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Why Are So Few Women In Computer Science?
	In the 1980s, women made up about 40% of the enrollment in Computer Science undergraduate programs in the United States (Stross). By 2013, this figure had fallen to 18% (Kaufman). When considering academic faculty, the gap widens even more. Only 7% of faculty in Computer Sciences and Engineering are women, and only 3% of the tenured positions in those fields belong to women (Spertus).
	This paper will attempt to explain this gender gap in Computer Science. I will argue that the gender gap is unrelated to any physical limitations or advantages that men or women may have. I will explore institutional factors in academia, accepting that a male-dominated culture helps to turn women away from the field but by itself cannot explain the discrepancy. I will argue that cultural stereotypes, biases, and perceived gender roles are most responsible for steering women away from Computer Science. I will also explore and lend credence to the idea that beneath the surface, cyberspace can be extremely hostile to women.
Physical Factors
	An easy explanation for the gender gap that exists in Computer Science might be that men are simply better at computer programming and other computer-related activities than women. People have for centuries offered theories that men are more suited for logic and rationality while women are more attuned to emotion and sensitivity. Yet countless studies discount these hypotheses.
	Beginning in the 1970s researchers began conducting studies showing that boys outperformed girls in mathematics. But in the 1980s further research concluded that “when other variables such as course experience were factored out, gender accounted for only l% of the variance in mathematical ability” (Cottrell). In other words, within a given math class, girls and boys did almost exactly the same on average.
	Despite the reality that men and women are generally no different in their mathematical capabilities, the misperception that they are is very real. Even in cases where women and men perform equally, women will often report that they believe men are doing better. One engineering major reported, “"Women tend to leave engineering with higher grade point averages than the men... but they perceive that their technical skills are sometimes different” (Marder).
	Though physical factors do not appear relevant to creating a male majority in Computer Science, the perception of female inferiority very likely does matter. Specifically individual women who underrate their mathematical capabilities are likely avoiding Computer Science because they believe they are incapable of succeeding at it.
	Studies aside, common sense should be enough to convince us that physical ability has nothing to do with the gender gap in Computer Science. Given that women used to make up half of the undergraduate enrollment, unless the human race evolved drastically in the last 20 years, physical ability cannot explain the drop off in enrollment. As Stross puts it:
“At least we know one thing: it’s possible to have about the same number of men and women in computer science classes. That just about describes classrooms of 25 years ago.”
Institutional Barriers
	Many researchers have pointed to institutional barriers in academia to explain the gendered discrepancy in Computer Science enrollment. Here I will explore favoritism, harassment, and discrimination as possible factors in pushing women away from the field.
	Some researchers have suggested that high school teachers and academic advisors may be partly responsible for turning women away from the sciences. One study found that girls “had chosen business and commercial courses in order to prepare themselves for clerical jobs because they believed these were the jobs open to women" (Spertus).
[bookmark: _GoBack]	But while this may very well be true, it does not explain why women would stay away from Computer Science while enrolling at equal rates to men in other sciences such as Biology. And it does not explain why their rate of enrollment in Computer Science has declined over the last few decades.
	At the post-graduate level, educational institutions have been criticized for discriminating against women who want to have children. Child-bearing in this context is a disadvantage due to “structural features that mandate virtually exclusive attention to research achievement during the years that coincide with fertility” (Etzkowitz, Kemelgor, Neuschatz, and Uzzi). These same critics also suggest that female graduate students who wish to raise families are seen as less serious than those who do not and are discriminated against in selection for research positions (Ibid).
	This is likely a contributing factor that steers women away from the science more generally, but it again cannot explain why there are so few women in Computer Science specifically or why the percentage of women in Computer Science has declined so drastically.
	More generally, researchers have asserted that a male-dominated culture in the field of Computer Science creates a “locker room” atmosphere (Spertus) that makes women uncomfortable. Again this is something of a tautology. We cannot explain why there are so many men in Computer Science by pointing to the fact that there are so many men in Computer Science.
	Still we must acknowledge that the gender imbalance in Computer Science is certainly self-perpetuating. “A lack of female mentors, subtle discrimination, or work conditions in which men talk in a way that women [find] disrespectful” are all symptoms of a male-dominated social sphere. These symptoms will only encourage more women to avoid Computer Science and exacerbate the imbalance.
	To summarize, institutional barriers to women succeeding in Computer Science definitely do exist. These include favoritism and discrimination at an early age, lack of support for child-bearing in a post-graduate setting, and a “locker room” culture that can make women uncomfortable. But these factors alone do not explain why so many fewer women embark on Computer Science careers than careers in other sciences. And these factors do not explain why female enrollment in Computer Science has plummeted over the past three decades.
Cultural Factors 
	A computer scientist can be viewed as a combination of two ubiquitous cultural metaphors: the “mad scientist” and the “computer nerd.” The mad scientist is a wild-haired absent-minded genius with poor social skills and a lab-oriented wardrobe. The computer nerd is an overweight Mountain Dew addict who stays up all night gaming and hacking in their parents’ basement. From an extremely early age, girls are warned against becoming either of these unattractive stereotypes.
	In her seminal paper on women in Computer Science, Ellen Spertus cites a paper in which 3 to 5-year-olds were surveyed about computer games:
“In one nursery school, Pratto (1982) asked girls and boys aged 3 to 5 to name the toys they played with.    Both girls and boys reported that boys played with Atari; it was never mentioned as a game for girls.”
Spertus also points out the different toys boys and girls are given as children. Parents are much more likely to buy boys construction toys like Legos, Lincoln logs, and Constructor sets, whereas girls are much more likely to receive domestic toys like dolls, tea sets, and toy ovens. The explicit implication is that engineering is for boys and household duties are for girls.
	Spertus cites an alarming anecdote from a colleague concerning this cultural expectation:
“We ... have a rather non-traditional household, and I'm surprised at how traditional my two daughters seem to be turning out. Both my husband and I work full-time, but when we are home, [John] does almost all the cooking (I make a meal maybe once every three weeks), he cleans up after himself while cooking so I don't do much of the cleaning in the kitchen, I do the laundry (sometimes), and we let everything else go until a friend comes to clean our house and dig us out from under the laundry I never can seem to get to....

[Once,] I asked my 5-year-old who did most of the work around the house, me or her daddy.         She said "you". Now, this kid is totally guileless --- she has not learned yet how to say one thing to one person and another to another, so I'm sure she wasn't just telling me this because I was the one who asked the question.  So I said, "What kind of work do I do around the house?  In the living room, in the kitchen?"  She said, "You clean the kitchen."  I couldn't believe it! I might have believed her if she said I occasionally picked up in the living room --- but cleaned the kitchen?  Her dad's domain? Where did that come from????”
	Even as 3 and 4-year-olds, girls learn that computers, engineering, and other rational pursuits are for boys, while bodily beautification and domestic duties are for girls. Writer C. De Ville labels this as the “Woman = Body, Man = Mind” paradigm. According to her, “This is the pervasive and persistent metaphor working barely beneath the patriarchal and misogynist attitudes that poison so many of women’s experiences with the internet” (De Ville).
	By the time girls reach high school, the image of the computer nerd is firmly rooted in their minds. Girls view words like “nerd”, “geek”, and “dork” as pejoratives describing unattractive people (Stross). They don’t want to be that person, so they leave computer programming to boys. By the time they reach college, their computer nerd male peers have a 10-year head start on them. So they disregard a career path in which they may excel and in which high-paying jobs abound.
	The stereotype of the “computer nerd” also offers insight into the relatively recent decline in Computer Science enrollment amongst women over the past few decades. It’s telling that in the 70s, before computer gaming culture became prevalent, women were much more present in the field. Though the idea that logic and rationality were male traits has been around for centuries, the “computer nerd” is a relatively new concept. Only with the advent of arcades and personal computers did we invent the modern notion of a “computer nerd.” And it wasn’t until we did that girls realized computers were so unattractive.
Cyberspace Hostility
	A final possible factor in steering women away from Computer Science I will explore is internet culture and how comfortable women feel in in cyberspace. Though there is certainly more to Computer Science than the internet, the web has become a common first point of contact with computers for many people. So it makes sense to examine women’s experiences with the internet when examining why they choose not to make a career out of computers.
	In the early 90s a large gender gap existed in Americans’ internet usage. A survey in 1994 reported that 90% of internet users were male (Weisbard). By 1999 however, American women had closed the gap and were using the internet on equal pace with men (Ibid). 
	Certainly this rise in equality of use is a positive development for anyone who would like to see more women in Computer Science. A closer examination of the nature of this development however suggests our optimism should be tempered.
	Many have attributed the rise of women’s internet use to the simultaneous rise of e-commerce on the web (Weisbard). Middle-class mothers are the highest-spending group of consumers in the United States. It seems natural that commercial interests would try to get their attention.
	More recently, the emergence of social networks like Facebook and Twitter have driven nearly all Americans, regardless of gender, to establish an online identity and become regular internet users. 
Taken together with e-commerce, I would describe both of these uses of the internet as “surface” uses. Internet users who stick to their own social networks do not expose themselves to the unrestrained behavior often found in a cyberspace ruled by anonymity.
	If we delve beyond Facebook and amazon.com, we find countless other avenues of virtual communication. Chat rooms, message boards, blog posts, even comments on news articles and videos. Users in all these spheres are protected by anonymity, and the result is that these environments are often extremely hostile towards women.
	De Brille offers one story of a woman’s experience in chat rooms:
“When I began to use the Internet, I had a fairly gender-ambiguous on-line name, Kiai. In a truly naive, newbie style, I went into public spaces, believing that would protect me, and chatted. Within 3 months I had changed my name, quit the service I was using, and had sworn off public spaces for good. Why? Rafts of unsolicited email and instant messages asking me if I "compu-dated" and asking me what I looked like, one in particular including pictures of some guy in his underwear.”
When women venture off their known social networks online they become open to a vicious stream of harassment. The more “computer nerdy” the virtual space – in say an IRC channel or in a massively online gaming environment – the more offensive and anti-woman the speech becomes. I don’t think it’s a stretch to suggest that the culture of the internet may play a role in pushing women away from Computer Science. 
Conclusions
	While there does not appear to be any directed plot to keep women out of Computer Science, there is no simple to solution to attracting them to it either. As Spertus puts it, “While perhaps it is comforting to know that no conspiracy exists against female computer scientists, it also means that the problem is harder to fight.”
	Because the problem stems from cultural stereotypes engrained in all Americans as early as age 3, there really is no magic formula educational institutions can implement to draw women to their Computer Science programs.
	Still, it couldn’t hurt to try, and some institutions have had measured success when they make recruiting women computer scientists a priority.
	One oft-cited institution, Harvey Mudd College in Southern California, has succeeded in raising female enrollment in Computer Science to 40% by making Intro to Computer Science a required course and changing the content of the course to make it more fun and inviting (Kaufman).  
Whereas many other institutions use Intro courses as “weed-out” courses, at Harvey Mudd students with a head-start are encouraged to take a back seat and allow inexperienced students more space to learn. The assignments are exciting – “Sound editing Darth Vader’s voice; every single answer on the quizzes was 42, in reference to Hitchhiker’s Guide to the Galaxy” (Kaufman), one student said. It also helps that Harvey Mudd has gone out of its way to find good female instructors.
Unfortunately not every Computer Science class is going to be taught by an awesome professor. I can vouch for that. Making Intro to Computer Science a required course sounds like a fine idea, but if the teacher were a disparaging man I can’t imagine it would do much to raise rates of women enrollment.
	Until widely-held perceptions on women’s roles and capabilities change in our broader society, I think we are going to continue to see Computer Science be dominated by males. It’s a prospect I’m not too thrilled by, as a single guy who likes musicals, but until there’s another Women’s Liberation movement I think we may be stuck with it.
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