Wh are There so ew emale Computer Scien tists? 1991 Ellen Sp ertus Abstract omen pursue education and careers in computer science far less frequen tly than men do. In 1990, only 13% of PhDs in computer science en to omen, and only 7.8% of computer science professors ere female. Additionally the ercen tage of female computer scienc studen ts app ears to increasing at only slo rate or ev en decreasing. Apart from ethical concerns at omen’s lac of participation in computer scienc e, the demographics of the coun try are suc that the United States will not ha enough engineers and scien tists unless underrepre se ted groups increase their participation. This rep ort examines the in uence against oman’ pursuing career in tec hnical �eld, particularl computer science. Suc factors include the di�eren ys in whic ys and girls are raised, the stereot yp es of female engineers subtle biases that females face, problems resulting from orking in predominan tly male en vironmen ts, and sexual biases in language. Finally discuss e�ecti and ine�ect iv y to encourage omen. theme of the rep ort is that omen’s underrepres en tation is not primarily due to direct discri mination but to sub conscious eha vior that tends to erp etuate the status quo. This rep ort is exp ected to ecome an MIT Arti�cial In telligence Lab oratory ec hnical Rep ort. In tro duction Only small ercen tage of computer scien tists and computer professionals are female. In the most recen ears for whic statistics are ailable, omen re- ceiv ed third of the bac helor’s degrees in computer science 27% of master’s degrees, and 13% of PhDs. Not only do omen mak up just 7.8% of computer science and computer engineering faculties, only 2.7% of ten ured professors are female renk el 1990 page 38] Gries et al 1991 ]. Ev en orse, these um ers seem to impro ving only ery slo wly or ev en dropping Lev eson 1989 page 3]. Man girls are still steered from math and science or ho ose not to pursue careers in these �elds. Additionally man omen who go in to computer science are conscious of eing treated di�eren tly from men or feel that they face additional barriers. This rep ort describ es some of these barriers. As someone who has lo ed math and computers ev er since as little girl, ha alw ys found it strange that so few females share these in terests. the computer camp attended, the y-girl ratio as six to one. It as similar at high sc ho ol math club and the math summer program attended. MIT, only ab out 20% of the computer science undergraduates are female, while other departmen ts, suc as biology are at least 50% female. researc hed this rep ort to explore wh females so consisten tly sta from computer science, wh eople of oth sexes seem to exp ect less from omen, and wh oma is considered unfeminine if she is an engineer. Because math and computer programming came easily to me and to man other omen who ha had the opp ortunities, omen clearly are not inheren tly unable to do ell in them. Instead, girls and omen are ho osing, consciously or sub consciousl not to go in to or sta in computer scienc e. While one cannot rule out the ossibili of some innate neurological or psyc hological di�erenc es that ould mak omen less (or more) lik ely to excel in computer science found that the cultural biases against omen’s pursuing suc careers are so large that, ev en if inheren di�erence exist, they ould not explain the en tire gap. In this pap er, describ the biases that omen face in pursuing careers in computer science and ho they deal with them. Organization My rep ort examines the follo wing topics, eac ccup ying hapter: 1. So cietal pressure against omen’s eing successful, particularly in engi- neering. 2. ys in whic the male-dominated en vironmen ts discourage omen. 3. Inequalitie in language, their causes and e�ects. 4. Negativ consequences of some attempts to help omen. 5. Conclusions and recommendations. the end of the rep ort are app endices whic con tain additional information, suc as the metho ds used for data collec tion and implications of recen researc on sex-based in tellectual di�erence s. Finally there is an annotated bibliograph The rep ort do es not directly address the problems of racial minorit group mem ers, suc as blac ks and hispanics, who are also underrepres en ted in com- puter science Readers should not in terpret lac of material on this sub ject as implying that no bias exists against these groups. On the con trary ha een told blac female computer scien tist that the color barrier is greater than the sex barrier. In man parts of this rep ort, suc as Section 1.2.1 on sub- conscious bias, the exp erienc of eople of color is analogous to that of omen. Readers are elcome to con tact the author with questions or commen ts. do so, send electr onic mail to ellens @ai.mit.edu or use the follo wing address: Ro om 630 545 ec hnology Square Cam bridge, MA 02139 Ac kno wledgm en ts Because man con tributors wished to remain anon ymo us, cannot thank them name. am pleased, ho ev er, to ha this opp ortunit to ac kno wledge Prof. Sherry urkle, who encouraged me and sup ervised the early stages of this pro ject, and friend Nate Osgo for his supp ort and though tful com- men ts. Additionally am grateful to Dr. Vic ki Almstrum, Danielle Bernstei n, Jo ost Bonsen, Da vid Chaik en, Prof. Judy Goldsmith, Prof. Eric Grimson, Dana Henry Magdalena Leuca, Prof. Barbara Lisk v, Prof. Nancy Lev eson, Dr. an Mon talv o, Philip Sp ertus, Prof. Lynn Stein, Bec ky Thomas, Christine Tsien, Dr. Kim allen, Janet Wixson, Liz olf, and Mary Ellen Zurk for their com- men ts on earlier ersions of this pap er. am also grateful to Dr. Anita Borg for managing an electroni mailing list of female computer scien tists and to the ii omen on the list who ha help ed and encouraged me. Finally an to ex- press appreciation of the man studen ts, sta�, and professors at MIT, partic- ularly in Electri cal Engineeri ng and Computer Science, who ha een onder- fully supp ortiv of this ork, esp ecial ly EECS departmen head Prof. aul en- �eld, CS head Prof. ernando Corbat� o, MIT om budsp erson Prof. Mary Ro e, and EECS administrator Marilyn Pierce. art of this ork as done while as recei ving �nancial supp ort through NSF graduate fello wship. iii iv Con ten ts So cietal actors 1.1 Stereot yping 1.1.1 Bac kground 1.1.2 Bias in Children’s ys and Computer Games 1.1.3 Stereot yp es of Bo ys and Girls 1.1.4 The E�ects of Stereot yp es on eac hers and Advisors 1.2 ys that Males and emales are reated Di�eren tly 1.2.1 Subtle Bias 1.2.2 Di�eren Exp ectations for Men and omen 12 1.2.3 Di�eren Standards for Men and om en 14 1.2.4 Career-Related Success Unfeminine 16 1.2.5 Implications of Gender Double Standards 17 1.2.6 Sp eci�c Stereot yp es Against emale Engineers 18 1.3 Summary 20 The Masculine En vironm en 21 2.1 Sexist or Sexual Humor 21 2.2 Sexual Displa ys and Discussions 23 2.2.1 Di�eren Reactions 23 2.2.2 ttempts at Changing Beha vior 24 2.3 Beha vior Due to Sex-Correlated Di�erences 25 2.3.1 So cializi ng with Co-w ork ers 25 2.3.2 Di�eren Comm unication St yles 27 2.4 Finding Men tor 29 2.5 Beha vior Sp eci�c to ec hnical Ev en ts 30 2.5.1 rade Sho ws 30 2.5.2 ec hnical Conferences 31 2.6 Di�eren Prioritie 32 2.6.1 amily Life 32 2.6.2 The Hac er Culture 33 2.7 Sexual Harassmen 35 2.8 Summary 35 Gender in Language 37 3.1 Referring to Unkno wn eople 37 3.2 Masculine erms as Default 40 3.2.1 The Inequalit of Masculine and eminine erms 40 3.2.2 In ten tional Use of Masculine erms 41 3.2.3 Unin ten tional Use of Masculine erms 42 3.3 Gender-Neutral English 43 3.3.1 Bac kground 43 3.3.2 Examples of Usage in ransition 44 3.3.3 Rev ersed-Exp ectation riting 45 3.3.4 Reactions to Non traditional Language 46 3.3.5 Summary 47 3.4 Summary 47 Problem with Solutions 49 4.1 The erception of Lo ered Quali�cations 49 4.1.1 The Need for A�rmativ Action 49 4.1.2 Distrust of Quali�cations 51 4.1.3 Lo Self-Con�dence 52 4.1.4 Uncritic al aith in est Scores 52 4.1.5 Conclusion 53 4.2 Informal Sp ecial reatmen Harmful 53 4.3 Sp ecial Aw ards for om en 55 4.3.1 Separate Categories for Males and emales 55 4.3.2 ello wships for omen 55 4.3.3 \Hec k, an More Girls" 57 4.4 Bad Consequences of Raising Consciousness 58 4.4.1 emale Hyp ersensi ti vit 58 4.4.2 Male Hyp ersensiti vit 60 4.5 Summary 60 Recomm en dation and Conclusions 63 5.1 Recommendations 64 5.1.1 Programs and olicies to Encourage omen 64 5.1.2 ys for omen to Build Self Image 65 5.1.3 ys for omen to React to Biased Beha vior 67 5.1.4 ys for Individuals to Encourage omen 72 5.1.5 Discussion 74 5.2 Conclusions 75 vi Ab out This ap er 77 A.1 Data Collection Metho ds 77 A.2 The History of the Do cumen 79 A.3 MIT 80 A.4 Ho to Obtain Additional Copies 81 Sex-Based In te llectual Di�erences 83 Adv an tages for omen 87 vii viii Chapter So cietal actors Women ewar e. ou ar on the brink of destruction: ou have hith- erto en engage in crushing your waists; now you ar attempting to cultivate your mind: ou have en mer ely dancing al night in the foul air of the al l-r om; now you ar gi nning to sp end your morn- ings in study. ou have en inc essantly stimulating your emotions with onc erts and op er as, with ench plays, and ench novels; now you ar exerting your understanding to le arn Gr ek, and solve pr op o- sitions in Euclid. Bewar e!! Scienc pr onounc es that the woman who studies is lost R. R. Coleman, M.D., 1889. In this hapter, will describ arious ys in whic omen are steered from professional success, particularl in traditionally male �elds suc as engineering. Girls and omen are sub ject to so cietal pressure to sta from suc sub jects or to accept themselv es as \unfeminine". Academically successful omen are generally seen as eing less attractiv and less happ than less highly- ac hieving omen. Additionally there are still eople who elie e, consciousl or sub consciousl that omen are incapable of eing top scien tists and who tak omen less seriously in general. Coleman, R. \W oman ’s Relations to the Higher Education and Profession s, as View ed from Ph ysio log ica and Other Standp oin ts." ansactions Medical Asso ciation of Alabama (1889), page 238. Quoted in Ehrenre ic et al 1978 page 128]. Readers outside of the �eld ma confused use of the term \engineer to include comput er scien tist s. do this ecause the �eld of comput er science do es not �t neatly in to either enginee rin or science. Despite the \science in the name, univ er sit compute science departm en ts are often attac he to electrica enginee rin departme ts or are part of the sc ho ol of enginee ring Additional ly compute program m ers and designers tend to think of themsel es more as enginee rs than as scien ti sts, although some individua ls and organiza tion consider comput er science as branc of the mathem at ical sciences. Of course, the stereot yp also exists of male enginee rs eing less attractiv than other males. See, for example, olp ert et al 1988 page 2], urkle 1984 Chapter 6], and Holland 1990 pages 164{165] 1.1 Stereot yping 1.1.1 Bac kground Curren tly most eople in ositions of er and resp ect are male. Men are rhetorical ly ask ed in Sandler 1986 page 3]: Imagine that our la wy er, our do ctor, our priest, rabbi, or min- ister, our Senator and Represen tativ e, our ma o r, the preside of our instituti on, most of its trustees almost all of the deans and most of our colleagues ere all omen. Ho ould ou feel? Not only are these ositions held men, but the media propagate stereot yp es of omen. recen study found that \w omen are often still depicted on televisi on as half-clad and half-witted, and needing to rescued quic k-thinking, fully clothed men" Adelson 1990 ]. Whether or not eople realize it, man of their exp ectations of men and omen are based on what they ha observ ed and what messages their culture presen ts. As one Usenet reader wrote: This group [comp.so ciet y] has een discuss ing arious stereot yp es for long time no w. The problem is that ha en’t ac kno wledged the imp ortance of stereot yp es to uman cognition. could easily call stereot yp es heuristic s. heuristi is device that allo ws pro cessor to use some sort of kno wledge to reduce searc h. In ery rough terms, stereot yp es allo the et a re in our heads to do less searc when lo oking for ev aluations of eople and eha viors to ev en ts. The uman brain is the est kno wn implemen tation of these heuristi cs. In fact the uman brain is so relian up on heuristic s, that when presen ted information that con tradicts suc heuristic feel confusion and discomfort. So where is all this going? or etter or orse, umans will con tin ue to mak stereot yp es based on input from their en viron- men t. Since the erage erson rarely meets programmers, and the only programmers that eople see are male geek actors on the TV, will still ha the geek image. ha to admit, most program- mers kno are not ex-jo ks. Most programmers kno are male, ha in terests in math and the insides of computers and will al- lo their ersonal app earance to slip during those onderful, co�ee- �lled, marathon programming sessions See, ha the disease to o. (disease stereot yp e) eliev that the author of the message is un usual not in ha ving biases but in eing are of them. It has een empirical ly sho wn, as will describ ed in the Usenet, large electro nic bulletin oard system, is describ ed in the app endix on metho ds. Katz, Douglas J. Comp.so ci et Ma 14, 1990. follo wing sections that man eople exp ect less of females without realizing it. These stereot yp es are not as harmless as the author implies ho ev er, as they sometimes impair eople from seeing past the stereot yp es. Additionally eople tend to liv up or do wn to the exp ectations that are comm unicated to them. 1.1.2 Bias in Children’s ys and Computer Games The so cial biases that in uence females egin in hildho d, where ys and girls are often treated di�eren tly on the basis of sexual stereot yp es. rom the earlies ages, girls are giv en di�eren yp es of to ys than ys. or example, one study of hildren from one to six ears of age found: Bo ys had more ehicles, to animals, military to ys, educational-art materials, sp orts equipmen t, and spatial-temp oral ob jects. On the other hand, girls had more dolls, doll houses, and domestic ob jects Rheingold et al 1975 ]. The di�erenc in to ys cannot explained purely the hildren’s preferences the exp ectations of paren ts and other gift giv ers pla ma jor role. Numerous studies, cited in omerleau et al 1990 page 360] ha found: When in teracting with an infan who as in tro duced as girl, adults used feminine to ys (for instance, doll) and talk ed more to ‘her’. When the infan as presen ted as they used masculine to ys (e.g., hammer) and encouraged more motor activit These stereot yp es are erp etuated to companies, whic mark et to ys in stereot yp ed manner. 1969 Life ad con tained: Because girls dream ab out eing balleri na, Mattel mak es Dance- rina ... pink confection in silk en blouse and ru�ed tutu ... Barbie, oung fashion mo del, and her friends do the ‘in’ things girls should do talk ab out new places to visit, new clothes to ear and new friends to meet.... Because ys ere orn to build and learn, Mattel mak es og’ [a set of blo ks for creativ pla y]... Because ys are curious ab out things big and small, Mattel mak es Sup erEy es, tele- scop that ys can ha in one ingenious set of optically engineere lenses and scop es Komisar 1972 page 305]. While suc an ad ould not app ear to da it indicates the en vironmen in whic to da y’s oung scien tists ere raised. As recen tly as 1985, study found: [T]he con ten of to catalogues and the pictures of hildren on the pac ages of to ys are still strongly stereot yp ed. In catalogues and in stores, sp ecial sections are reserv ed for sex-stereot yp ed to ys. Girls’ sections con tain dolls and accessorie s, doll houses, arts and crafts kits, to eaut sets, and housek eeping and co oking to ys. Build- ing sets, sp orts-related to ys, transp ortation to ys, orkb enc hes and to ols are featured in the ys sections ([Sc artz et al 1985] in omerleau et al 1990 page 365]). In addition to mark eting to ys in stereot yp ed manner, suc factors in uence the design of to ys. It as rep orted that: Jaron Lanier, head of VPL, ga talk at UIST in 1989 ab out his ex- erienc pro ductizing the data glo for Nin tendo games....[ H]e said that [the] to man ufacturer as ery strictly divided from the ery highest lev els in to the girl’s to division and the y’s to division. He strongly resiste the glo from ecoming either girls’ to or ys’ to but he lost. He said that they immediately categorized it as ys’ to and put all kinds of blac Darth-V ader-ish, sp orts- car-lik paraphernalia all er it to mak it app eal to ys. He also said, had it een categorized as girl’s to it probably ould ha een pink and frilly Not only are there di�erenc es in arieties of \old-fashioned" to ys giv en to hil- dren, but these biases are carrying er in to the realm of computerized to ys and games. These games are oth based on traditionally male in terests, suc as ar and sp orts, and are mark eted to ard ys. Kiesler et al 1985 pages 456{457] rep orts: On one rac [in computer store], co ers in comic-b ok st yle de- picted suc games as Olympic Decathlon (4 male athletes on co er), Cannon ball Blitz (3 men in battle), Sw ash buc kler (9 male pirates), Thief (1 male detectiv e), Alien ypho on (1 male space explorer) and Money Munc hers (1 man in suit). In all, 28 men and omen ere illustr ated on the co ers. The omen ere on the co ers of Monop oly (2 men and omen pla ying the game), alace in Th un- derland (1 ery fat queen), and Wizard and the Princess (1 wizard standing, princess in supplicating osition on o or). Girls’ lesse usage of computer games could factor in their eing less os- itiv ely disp osed to ard computers and in their lac of in terest in computer courses Lo kheed 1985 page 118], particularl as studen ts who ha pla ed computer games are more lik ely to do ell in their �rst college computing course Kiesle et al 1985 page 457]. It should noted that nob dy with whom ha sp ok en prop oses that conspiracy exists among man ufacturers and adv ertisers to eep females in their place. Rather, companies aim their pro ducts at the largest segmen of the opulation that is predisp osed to use them. Additionally females are more willin to buy pro ducts adv ertised for males than vice ersa [Courtney et al 1983]. 1.1.3 Stereot yp es of Bo ys and Girls Anecdotal evidence suggests that when an infan is dressed in blue, passers- sa ho smart he lo oks; if the same bab is dressed in pink, eople sa ho prett she is. Bo ys’ clothing is often decorated with cars and trains; girls’ clothing rarely is. More rigorously umerous studies of sex stereot yping of infan ts are review ed in Stern et al 1989 ], includin g: aren ts in one study for example, ere ask ed to rate and describ their newb orns shortly after birth when the primary source of infor- mation ab out the bab as his or her gender (Rubin et al., 1974). Although the infan ts did not di�er on an ob jectiv measures, girls ere rated as little r, softer, �ner featured, and more inatten tiv than ys. Other studies ha rev ealed that paren ts treat male and female infan ts di�eren tly .... agot (1978) observ ed that paren ts of to ddlers reacted di�eren tly to ys’ and girls’ eha viors. aren ts resp onded more ositiv ely to girls than ys when the to ddlers pla ed with dolls, and more critic ally to girls than ys when the to ddlers en- gaged in large motor activit Stern et al 1989 page 502]. Exp ecting di�eren eha vior from ys and girls can self-ful�lling prophecy: If one sort of eha vior is exp ected and encouraged, the hild will more lik ely to con tin ue it. Children also ha een sho wn to ha formed sexual stereot yp es as early as at ears old [W einraub et al 1983, page 33]. or example, Presc ho ol hildren also ha go grasp of adult-v alidated sex- stereot yp ed eliefs ab out hildren’s eha vior. When ask ed in an in terview-lik situation whic of pap er dolls ‘Mic hael’ or ‘Lisa’ ould lik to do certain activities in ursery sc ho ol, end up in certain future roles, and ha certain haracter traits, hildren to ears old sho ed an impressiv depth of kno wledge (Kuhn, Nash, Bruc en, 1978). Children elie that girls lik to pla with dolls, help mother, co ok dinner, clean house, talk lot, nev er hit, and sa ‘I need some help’; they also elie that ys lik to pla with cars, help father, build things, and sa ‘I can hit ou’ einraub et al 1983 page 34]. The careers that hildren imagine for males and females are in uenced sex stereot yp es. By the age of three ears, most hildren \kno that girls will gro up to clean the house, urse, or teac her, and ys will gro up to ‘b oss’" einraub et al 1983 page 38]. These stereot yp es a�ect the careers that hildren picture for themselv es: Ev en presc ho ol hildren express future aspirations along sex-stereo- yp ed lines. Both presc ho ol and elemen tary sc ho ol girls ho ose paren ting role signi�can tly more often than ys (Lo oft, 1971; on- dracek Kirc hner, 1974). In addition, the range of ccupational hoice is more restricte for girls, with urse and teac her eing the most opular answ ers (V ondracek and Kirc hner, 1974; Beuf, 1974). Bo ys’ hoices include more action orien ted ccupations (p olice o�- cer, sp orts sup erstar) and more prestigious careers (do ctor, public serv an t, pilot). aking the question one step further, Beuf (1974) ask ed hildren to ears of age what they ould do if they ere of the other sex. Appro ximately 70 ercen of the hildren replied with job considere appropriate for the imagined sex. More in terestingly ys frequen tly imagined themselv es as urses and girls imagined themselv es as do ctors when ask ed, ‘What if ou ere girl (b y)?’ Sev eral girls con�ded that they really ould prefer to do ctors rather than urses when they grew up, but couldn’t ecause they ere girls einraub et al 1983 page 44]. Th us, from an early age, girls and ys learn to think of most careers as eing appropriate for either men or omen but not oth. This will in uence not just their career hoice but ho they view males and females aspiring to \inappro- priate" roles. Unfortunately these stereot yp es are so erv asiv that it is di�cult for un- prejudiced paren ts to prev en their hildren from accepting the stereot yp es: female computer scien tist told me: ... ha rather non-traditional household, and I’m sur- prised at ho traditional daugh ters seem to turning out. Both usband and ork full-time, but when are home, [John] do es almost all the co oking (I mak meal ma yb once ev ery three eeks), he cleans up after himself while co oking so don’t do uc of the cleaning in the kitc hen, do the laundry (sometimes), and let ev erything else go un til friend comes to clean our house and dig us out from under the laundry nev er can seem to get to.... [Once,] ask ed 5-y ear-old who did most of the ork around the house, me or her daddy She said \y ou". No w, this kid is totally guileless she has not learned et ho to sa one thing to one erson and another to another, so I’m sure she asn’t just tellin me this ecause as the one who ask ed the question. So said, \What kind of ork do do around the house? In the living ro om, in the kitc hen?" She said, \Y ou clean the kitc hen." ouldn ’t elieve it! migh ha eliev ed her if she said ccasionally pic ed up in the living ro om but cleaned the kitc hen? Her dad’s domain? Where did that come from???? Another paren rep orted: When our daugh ter as ery oung ab out ears old audiotap ed an in terview ab out what she ould when she grew up. After men tioning um er of ossibili tie wife said, ‘What ab out do ctor?’ Jessi ca replied, ‘Y eah, could do ctor.’ Our son who as at the time in terrupted sa ying, ‘I think ou mean urse.‘ ‘Y eah, urse,’ Jessic said. My wife said, ‘She could do ctor if she an ted,’ and our son replied, ‘I don’t think so...I’v nev er seen an at least not in Io a.’ Stereot yp es also exist sp eci�c to the computer orld. One pap er rep orts: ha ev en found that some oung hildren eliev computer games and computers are for ys. In one ursery sc ho ol, Pratto (1982) ask ed girls and ys aged to to name the to ys they pla ed with. Both girls and ys rep orted that ys pla ed with tari; it as nev er men tioned as game for girls. returned to that sc ho ol and ask ed 42 hildren whether they though computers ere for girls, and then ask ed whether computers ere for ys. Most hildren answ ered this question. Although the ma jorit though computers ere for oth genders, the ys ere not as sure of this as ere the girls (71% of the girls and 57% of the ys). Of the minorit more hildren though computers ere for ys only (14% of the ys and 11% of the girls) than though computers ere for girls only (7% of the ys and 4% of the girls) Kiesler et al 1985 page 456]. The oin of this section can illustrate the follo wing inciden t: group of paren ts arranged tour of hospital for group of en hildren: ten ys and ten girls. the end of the tour, hospital o�cials presen ted eac hild with cap: do ctors’ caps for the ys, urses’ caps for the girls. The paren ts, outraged at this sexism, en to see the hospital administration. They ere promised that in the future, this ould corrected. The next ear, similar tour as arranged, and at the end, the paren ts came to pic up their hildren. What did they �nd, but the exact same thing all the ys had on do ctors’ hats, all the girls had on urses’ hats! Steaming, they stormed up to the director’s o�ce and demanded an explanation. The director gen tly told them, ‘But it was totally di�eren this ear: o�ered them all whichever hat they wante ’" Hofstadter 1986 page 156]. 1.1.4 The E�ects of Stereot y es on eac hers and Advisors Additionally stereot yp es in uence eople who advise studen ts, suc as their paren ts, guidance counselors, and teac hers. or example, Stew art et al 1989 sho ed that, when giv en arti�cial case studies, high sc ho ol teac hers ere more lik ely to advise male studen ts than otherwise-ide tical female studen ts to tak courses that ould prepare them for ost-secondary institutions. Another study sho ed that high sc ho ol girls \said that they had hosen business and commer- cial courses in order to prepare themselv es for cleric al jobs ecause they eliev ed these ere the jobs op en to omen" Stew art et al 1989 page 261]. In resp onse to surv ey of female scien tists, [M]an omen felt they had een giv en inadequate advice on ca- reers and hoices of sub ject careers advisers seemed to �xated on ursing and teac hing, and some ere completely o ored re- quests for information ab out uclear ph ysicists or pro cess engineers erry et al 1982 pages 27{28]. In terviews with high sc ho ol guidance counselors yielded similarl prejudiced advice to girls: counselor in her early 30’s: ‘W ell, if they bring me their registra- tion card with (an AP [adv anced placemen t] science course) listed I’ll hec to see if that’s really what they mean t... but ould nev er encourage it. mean, it’s usually their last ear and there are so man fun things going on. think they’ll busy enough and they can get in to the serious ork in college.’ counselor in her 20’s: ‘I just hate to see girl get in er her head. alw ys try to place studen ts at lev el where kno they’ll succes sful. mean, ouldn’t it frigh tful to sp oil eautiful record doing orly in course our senior ear.’ male director of guidance, mid-forties: ‘Sure, I’m for the AP Pro- gram in general, but not for encouraging girls in science necess aril Ha ou lo ok ed at the Bureau of Lab or Statistics? It’s con tract- ing mark et. There are men with Ph.D.’s in ph ysics all er the place who can’t get jobs. Wh should encourage girls? Wh if they’re success ful, they’d taking jobs from men who need them. No, it ouldn’t fair to the girls’ Casserly 1979 page 12]. Unfortunately as the in terview er go es on to rep ort, \these commen ts ere ho- sen not ecause they ere unique but ecause they represen ted all to commonly the attitudes of the counselors in man sc ho ols". Additionally ev en when girls are in science classes teac hers sometimes treat them di�eren tly as sho wn the follo wing remarks from an in terview of junior high sc ho ol girls: