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Summary

This dissertation focuses on gender, design and technology through the artifact of
video games — technology products of masculine engineering culture — and the
gendered link between those that make video games (Production) and those that play
them (Reception). This research examines a sector of the video game industry
devoted to pre-adolescent girls, which 20 years ago was the site of feminist
entrepreneurship hoping to remedy the gender imbalance in ICT (Information and
Communication Technology). While parity has been achieved in media consumption,
technological production firmly remains a masculine pursuit. This three-phase
constructivist study begins with the personality preferences (MBTI) and sex-role
orientation (BSRI) of women in game development, highlighting their exceptional
resilience to gender stereotypes, and concludes with an ethnographic study of
children playing independent, gender-neutral video games at an afterschool program
in Paris. Using pragmatic semiotic epistemology, this dissertation argues that the
belief-habits of negative gender and technology stereotypes are the principal
roadblock to gender diversity in ICT — limiting the number of women willing to
transgress gender norms into masculine professions and creating a self-fulfilling
prophecy through parents’ gender-socialization that reifies the belief in masculine
technological passion and skill while developing unequal gendered technological
access and encouragement. The dissertation concludes with strategies for gender-
neutralizing technology, including design heuristics for gender neutrality in children’s

digital experiences.
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Résumé

Cette thése se concentre sur le genre, le design et la technologie a travers I'artefact
des jeux vidéo - les produits technologiques de la culture d'ingénierie masculine, et le
lien de genre entre ceux qui font les jeux vidéo (Production) et ceux qui les jouent
(Réception). Ma recherche porte sur un secteur de l'industrie du jeux vidéo consacré
aux pré-adolescentes qui, il y a 20 ans, était le site de I'entreprenariat féministe
espérant remédier au déséquilibre entre les sexes dans les TIC (technologies de
I'information et de la communication). Si la parité a été atteinte dans la
consommation des médias, la production technologique reste délibérément une
guéte masculine. Cette étude constructiviste en trois phases commence par les
préférences personnelles (MBTI) et I'orientation de roles sexués (BSRI) des femmes
dans le développement des jeux, en soulignant leur résistance exceptionnelle aux
stéréotypes de genre, et se termine par une étude ethnographique des enfants
jouant a des jeux vidéo indépendants et non sexistes dans le cadre d'un programme
extrascolaire a Paris. Utilisant une épistémologie sémiotique pragmatique, cette
these soutient que les croyances et habitudes des stéréotypes négatifs de genre et de
technologie sont le principal obstacle a la diversité des genres dans les TIC - limitant
le nombre de femmes désirant transgresser les normes de genre dans les professions
masculines — et créant une prophétie auto-réalisatrice a travers la socialisation du
genre par les parents qui réifient la croyance en la passion et les compétences
technologiques masculines tout en développant un accés et un encouragement
technologiques inégal entre les sexes. La thése se termine par des stratégies de
neutralisation de la technologie, y compris I'heuristique de conception pour la

neutralité de genre dans les expériences numériques des enfants.

Mots-clés

jeux vidéo - genre - design - technologie - les femmes dans les TIC
jeux de filles - sémiotique pragmatique - MBTI - BSRI - technologie féministe

les femmes dans le développement de jeux vidéo — heuristique du design



Acknowledgment

My dissertation is dedicated to my father — who passed away shortly before its
completion but provided unwavering support throughout my life despite his beliefs in
inferior female scientific capabilities — and was written to instill doubt in his mind
and the minds of others who believe that our biology predestines our skills, interests
and future professions.

My heartfelt gratitude goes to all those that had a hand in making this dissertation
possible. First of all, | want to thank my partner and children, prominently featured in
my autoethnography, who bore the brunt of my limited availability these past few
years with patience and grace. My parents, sister and inlaws also have my gratitude
for their constant support.

| want to thank the women in game development that shared their stories with me
and participated in my MBTI and BSRI studies. | am indebted to the management
team at the Gaité Lyrique (2013-2015) that allowed my ethnographic study to take
place in optimal conditions; Oscar Barda and Theo Kuperholc at the Gaité Lyrique
Video Game Center made the yearlong study truly enjoyable and collaborative.

My thanks goes to Monique Gross, Marie Christine Bard, and Daphné Bard for their
copy editing. All faults are my own.

Finally, | want to thank my thesis director, Bernard Darras, for his patience and
guidance throughout this process, as well as my dissertation’s jury members for their
considerable time and effort. | come out of this research a different person than
when | started.



Table of Contents

1. Introduction: Female Technological Trouble .......ccccuereeiirenirieirienireenireeeereeerenereanenes 11
1.1 The Solitary Feminine Pursuit of TECHNOIOZY .........uuviiiiiiiiiiii e, 14
1.2 Girl GAmES MOVEMENT c...eeiiiiiie ittt ettt ettt e st e sttt e s bt e e snbeesabeeesbbeesabaeesaneeesaneeas 18
1.3 Dissertation STFUCTUNE .....cciiiiiiiiic e 21
2. Research Domain: Gender, Design and Technology.......ccccceeeireeiiienieieniereireeecreeneeenns 29
2.1 Auto-Ethnography: Gender, Design and Technology in Action..........cccccvveeeeeiiieecccciiiiieeeeeee, 29
2.1.1 Parental Influences: FEMiniSM ANd SCIENCE .........ccc..euuvvevveeiiaeeeeeeeecciiieieeaa e e e eeeescccirvvvaaaaas 30
2.1.2 Texas: Land of Anti-intellectual PAtriQrehy ..........coccceeeeveveeeieeeeeeeeecciiiiiiiiieaeeeeeeescccivvvveaaens 32
2.1.3 EQrly TECANOPRIIIA ...........eeeeeeeeeieeeeeeeeeee ettt e e e e e e ettt e e e e e e e sessssssaasaes 32
2.1.4 Education and Career Paths: Stereotype Threat and the Impostor Phenomenon............... 33
2.1.5 Technophilia and the IMpPoStor PRENOMENON ..............uvvvvveeiaeaeeeeeeeciiiiieieaaaeeeesescccivsveesaeas 36
2.1.6 Technophilia meets MOMMY TIACK ...........uveueieieeeeeeeeiciiiieeeae e e e eeeecccstata e e e e e e e e esseassaaaaaaas 37
2.1.7 Domestic Sphere: the Petri Dish in my Living ROOM .............cccceeeeeeceiiiiviiiiaaaeeeeieccciiivsvvenanns 38
2.1.8 Gendered Activities, Media Consumption and EXpectations..............ccccccveeeeeeeeesecvivvvvennnn. 39
2.1.9 Domestic Policy and Control MEeCRANISMS ...........ccccuuuvvuvveeiaeeeeeeeeseiiiieieeaaaaeeeeeescscisvvseaaeas 40
2.1.10 Masculine Technological Legitimacy and Belonging..............ccoeeeeevvuvveeeeeaseeeesessiiivvvvenann, 41
2.1.11 SKePLICISM QNA BIGS.........oueeeeeieaaeeeeeeeectettt e e e e e e e e ettt e e e e e e e ts sttt aaaaaeeessasssssssssesaes 43
2.1.12 Technophilia: @ Male PriVilEge? .............uueeeeeeeeeeeeeeeeeciieeeeee e e e ettt aaa e e e e e e eessssassvaeaaaas 47
2.1.13 Women in Tech: Upper-Middle-Class Privilege .............cccouueeeeeeeeceiiiiieiiiiaaaeeeesescciivvvvenann 54
2.1.14 Men in Tech: Upper-Middle-Class, Cisgender, Heterosexual, White Male Privilege ......... 55
2.2 Definitions: Ordinary and SCIeNtifiC........ccccuuiiiiiiiie e 58
2.2.1 Gender, SexX ANd SEXUGIILY .......cueeieeeeeeeeieeeee ettt a e e e e e e e eese sttt e e e e e e e sessssssaaesaes 58
B A D 1 [ | OO UPUPPUPPPIN 68
D BN I -Tol 14T [ Yo | VPR UUU 79



2.3 Primary Domain Concepts and KEYWOIAS .......ceieieieiieciiiiiiiiieeeee e e eeeccciirrrre e e e e e e e e e eseinnraraeeeeaaa e 84

2.3.1 Gender’s FUNCEION QNA PUIPOSE .............uuueeeeiaaeeeeeeeeeeeiiiettaaaaaeeeetssstiasaaaaaaaaeeesasssssssssesans 84
2.3.2 Gender Socialization of SEX DifferenCes ............cueeeeececiiiieiiiiieeeeeeeeseccieteeaa e e e e e e sescccrvvaeaaaas 94
2.3.3 FEMINISt TECANOIOGY ...ttt e e e e e e e e e e st ataaaaaaeeeessssassnes 115
2.3.4 GENACIEA DESIGN ..ottt et e e e e e ettt ettt e e e e e e e e sssatssaaaaaaaaeeessssssssnes 129
2.4 1SSUES AN DEDALES ...ceiiiiiiiiie ettt ettt e b e sbe e e sbeeesreeas 148
2.4.1 Gender: PolitiCized SUBDJECTt POSITIONS.............cceueeiieeeeeieeeciiiieiieiaaseeeeeesssseisssasaaaaaeeeesssssssanns 148
2.4.2 Feminism and its Different EpiStemOlOGi€s ............ccucceeciuvereeiaaeeeeeesiiciiiirieaaaaeeeeeessssiianns 150
2.4.3 DESiGN QNG DIVEISITtY........eeieeeeeiie e ettt e e e e e e ettt sttt e e e e e e e e e ssssttssasaaaaaaeeeasssssssnes 158

2.4.4 Girl Games from Tools for Technical Competence to Tools of Stereotype Reproduction.. 162

Y CT=Yo Y= =Y o] o Lol 2= g1 0 4 1] <] S UUUR 173
3. Literature ReVIEW ......cccceuuiiiiiiimiiiiiiiiiiiiiiiiinnnrsiscnnrerssesssss s sssaessssssesssssssssseessnes 175
I Y =3 o To o Fo] Lo -4V AU UUUR 175
B (=3 VAT oY o LU UUUURURRRRRRRRt 176
3.1.2 QUANLItAtiVE MEEA-ANGIYSIS ...ouvveaeeeeeeeeeieeeeeee e ettt e e e e e e e e e sttt saaaaaaaaeeeesssssssnns 178
3.1.3 QUAlItAtIVE MELA-ANGIYSIS......eueeeeeeeeeeeeeeeeiaea e eee ettt e e e e e e e e e ssssctaaaaaaaaaaeeessssssssnes 184
3.1.4 Conceptual Map Of A PUBIICATIONS ............uueveverereeeeeeieiciciiiiieeaeaeeeeeesesscitavavaaaaaeeeessssssasanns 184
3.1.5 Mapping Researchers and NETWOIKS .............uuuuieeeeeeeeeeiiiiiiiiiaeeeeeeeeescccttvavaaaaaeeeeessssssanns 194
4. Study 1: Personality Types of Women in Game Development..........cccoeeviiiinriinnnnnns 201
4.1 Production: RESEAICh PrOGIram .......c.eiiiiiiiiiieiiieeesiee ettt et e st e e s saree e sabee e saee 201
4.1.1 Social Factors, Psychological Resilience and Personality TYpes ...........ccccovuveveeeeeeeeeeceiinns 201
4.1.2 MBTI: Why use the Myers Briggs Type INAICATOr ..............ccuveeeeieeeeeeeeesciiiiieieaaaeeeeeesesiianns 202
4.1.3 TNE 16 PEISONGILY TYPES......ueeeeeeeiieeeeeeeeeeecittttaaa e e e e e e sttt tttstaaaaaaaeessssssttsssaaaaaaaeessassssssnes 203
4.1.4 MBTI Gendered and Cultural PreferenCes.........uuuuuuueeeeeiiireereiaaeeeesiesiiiisssesssaaseeesssssiinnns 204
4.1.5 MBTI Research MetROAOIOGY .........cccceeeeeeeeiiiiieeae ettt e e e e e st ctaasaaaaaaaeeeeessssanes 205



4.2 Production: ReSearch FINAINGS .......uuiiiiiiiiiii ittt e ettt e e e e e e e e e e s e saabrraeeeeeeaaeeeeesnannns 207

4.2.1 MBTI of Women in Games Compared to Other Databases..............ccccccvvuvvveeeeeeeeeseeeiiinnns 209
4.3 Discussion: Women, Personality Profiles and Technology.........cccccvveeeiiiiicciiiiiieiieeee e, 216
4.3.1 Strategies for Getting More Women into TeChNolOogy ...........euuueeeeeeeeceivivvveieiaaeeeeeeeciiinnns 218
5. Study 2: Sex-role Orientation of Women in Game Development.......ccccccceerennerennnnee 221
5.1 Production: RESEArCh PrOSIam ......cccciiiiiiiiiiiiiieeeee ettt e e e e e e e et re e e e e e e e e e e e e e arnaraaaees 221
5.1.1 Bem Sex ROIE INVENTOIY (BSRI) c.ceceeeeeeeeeeeeeee ettt a e et st ctttavaaaa e e e e e e asssasanns 221
RN AN 1V =14 Lo Yo [o] [o T | VU UUUUUURRRRRRRRNt 223
5.1.3 Challenges ANd ProbIems ............ccceeeeeeeieiiee ettt e e e e e e e e ettt avaaaa e e e e e e ssssasenns 224
5.2 Production: ReSearch FINAINGS .....cccciiiiiiiiiiiiiiiiieeeee ettt e e e ettt e e e e e e e e e e e e aeanraaae e 225
5.3 Discussion: Women in Game Development’s Domestic Sphere ........ccccccvvieveeeeeeeeecccccinnneneen, 228
5.3.1 Parental SUPPOrt ANd INFIUENCE................uuueeeeeaeiieeeeeeeeceteee et e e e e e e e e e ssssanns 228
5.3.2 Hands-on, DIY Activities and the Influence of Working Mothers .............cccccuveeeeeeeccccnnnnn. 231
5.3.3 Rebellion ANd RESISEANCE.........cccc.eeeesueeieiiieeiee ettt ettt ettt e sane e eanee e 233
5.3.4 NUGNCEA SOCIA] CONEEXLS ...ttt ettt ettt e st e e eine e 234
5.3.5 TOYS ANU GUIMES oottt e e e e e e e et e sttt et e aaaeeeeesssstssssasaaaaaaeeeaassssssnes 236
e N I Y [ T o Lo 1o VP UUTUUPPRPIN 237
6. Study 3: Children & Video Games: Gaité Lyrique Video Game Center..............cccuu... 241
6.1 Reception: RESEAICH PrOZIram ... . i ittt ettt e e e e e e e e e et re e e e e e e e e e e e e nasssraaeees 241
6.2 Methodology: Context and Research Plan ..o oeoicciiiiiiiieeec et 244
6.2.1 Context: ARE (Ateliers Récréatifs) in Paris 3" ArroNdisSeMENt ........oveeveeevereeeerreeeerrereees 244
6.2.2 CoONtEXL: tNE GQILE LYFIQUE.......ccceeeieeeeeeee e eeeeetttta e e e e e e e ettt aa e e e e e e e e ssssetsssaaaaaeas 248
6.2.3 Context: Video Game Center’s Learning to Play Workshop ...........cccccceeeeeeeeeecccciivvvennnnnn. 250
6.2.4 De facto Gender-Neutral Vide0 GAMES...........cccccuuivveeriiaaeeeeeeesecciiiiieaaaaaeeeesseceiassasaaaans 254
6.2.5 Research Method: the Known but Discreet OBDSErVer .............cccceewveeeseeeeseeeenieeeseeeeae 259



6.2.6 Learning to Play WOIkSNOP SESSIONS ........ccuiiieeeeeeeeciiiiiieiiaeeeeeeeesesciateaaaaaaeeeessssetsssasaaaans 261

6.2.7 Addressing Sex, Gender and Intersectionality in the ARE Workshops................ccccuvuuee.... 265

6.2.8 Questionnaire Design & Session 1: April-June 2014...........ccceeeeeeeeveveeeaaaaeeeeseeiciiivvennaann 266

6.2.9 Questionnaire Design & Session 2: September-December 2014..........uuuueeeeeeeeccccrvvvennnnnn. 274

6.2.10 Questionnaire Design & Session 3: January 2015-June 2015..........cccoeeeeeeeeeeeeeeieeeeaannnnn, 284
6.3 RESEAICH FINAINES ..cciiiiiiiii ettt e e e e e e e e e e e e e e e e bbb baeeeeaaaeeeeeennsssranaees 290

6.3.1 Meta-Analysis Of QUESLIONNGIIES ...........eeeueeeieeeeeeeeiiiiiieeieeae e e eeeestseetaaaaaaaeeeeesesesssssaaaaaeas 290

6.3.2 Reception: EAGe CASE StUIES.............uuueeeeeeieieeeeeeeeceieteteae e e e e eeeesettttaeaaaa e e e e e ssssetsssaaaaaaas 295
7. Conclusion: Doubt and CriSiS.......cceuuermemmuuuiiiiiiiiiiiiiiiiiiniiiiiinneneeessrsssss s 305
7.1 Parental DOUDT ...ceeeiiieiie ettt ettt et e e e b e e e s b e e sare e e sbe e e nreeas 305
7.2 DOUDT N TCT cteet ettt ettt ettt e sttt e st e e e sab e e e s bt e e sabe e e sabeeesabeeesabeeesabeeesabenesaneeas 307
7.3 DOUDT IN GIFl GAMES .ottt ettt sttt e e st e e st e e sab e e sabe e e sabe e e sabeeesabeeesabeeesaneeas 308
7.4 Gender-Neutralized TEChNOIOZY ..cccceeeeeeeeeeee e e e e e e aaee s 310
7.5 CUILIVAtION TREOTY coieiiiiiieeee et e e e e e et e e e e e e e e e e e e e aabbbaaeeaeaaaeeeesaannsssranaees 313
7.6 Doubt and the Boomerang EffeCh. ...ttt 316
7.7 Heuristics of Gender Neutrality for Children’s Digital EXperiences.........ccooveveeeeeeeeeecccvvvnennnnn. 319
7.8 Modernist Ideals in @ POStMOdern CoONTEXE.......eueiuiiiiiieeriiierie ettt 325
7.9 Postmodern Barbarians at the Gate.......c.ooueiiiiiieiiiieie e 327
7.10 Next Step: Discreet Action Research in ICT EAUCAtioN ........uvvveeeeeiiiiiiiiiiiiiiieeeee e, 328
8. BIibliOBraphy ceueeeeeeiiiiiiiiiiinitrtrrrrrr s 331
1= I o] o 1T Lo [ ROt 381
9.1 Bibliography of the Quantitative Meta-analysis of A-Publications ..........cccccceveeieiiiniiiccnininneen. 381
9.2 Index of Figures and HIUSErations ........coocciiiiiiiiieee e e e e e e e e e e e e e reeraaee s 391
9.3 Isabelle Collet’s statistics from her PhD dissertation .........ccccoeceeerieieiiiieniieeniee e, 393
9.4 MBTI raw data results of women in game development .......ccccceeeeiiicciiiiiiiieeeee e, 395



9.5 ARE QUESTIONNAITE DESIZN ceiitiiiiiiiiiiiiie ettt et e e et e e e e e et s e e e e e eaab s eaeaaeaaannes 398

9.5.1 Questionaire design from session 1 — April-June 2014...........uueeeeeeeeeeeceiiveeeienaeeeeeeiecciiinns 398
9.5.2 Questionnaire design from session 2 — Sept.-Dec. 2014 ........uceeeeeeeeeeecciveeriaaaeeeeeeiesiiiinns 400
9.5.3 Questionaire design from session 3 —Jan.-June 2015............ueeeeeeeeeeeeciiivveeieiaeeeeeeiesiiianns 402

10. Le genre, le design, et la technologie a travers les jeux vidéos pour enfants

= 1o [0 Lot 1o Y1 ) IS 405
10.1 Introduction : Trouble technologique fEMININ.........coiiiiiiiiiiiiiie e 405
10.1.1 La quéte féminine solitaire de la technologie ............cccueveeeeeeeccciiiiiieeiaeeeeeeeecccvvvvaeann, 407
10.1.2 Mouvement pour 1€s jeux de filles...............cuuueeeccciiieieeiiiaeeeeeeeeecciiieeea e e eeeeccavvaaaaaaas 412
J0.1.3 StruCture de 10 thESE ...........ceorueeieiee ettt et e e 415
10.2 CONCIUSION : DOULE €1 CriSE . .uiiiuiieiiiieeiiie ettt et e ettt ettt e st e st e st eesbe e e sbeeesbeeesabeeesabeeesanes 423
10.2.1 DOULE PATENTAL ...ttt ettt e e e e e e e e ettt aaaaaeeeesssssetsssaaeaaeas 424
10.2.2 Doute €N MALIEIE AE TIC........cc.ueeeieeeeiieeeie ettt ettt e e eearee s 425
10.2.3 Doute dans SUI JEUX A fillS..............uuueeeeeieieeeeeieeiiiieetieee et stttaa e e e e e e et aasaaaaaaas 426
10.2.4 Technologie Neutre OU NON-gENIEE .............ceeeeeeeeiiiireeriaaaeeeeeeesssissseesasaaeeeesssssssssseseaaeas 429
10.2.5 Théorie du raffinement culturel (Cultivation TREOIY)..........cccceeecvuvvvveeeiaeeeeeeiecciiivveeenann. 432
10.2.6 Le doute et I'effet DOOMEIANG.............ceueeeeiieeeeeeeeiiiiiieieee e e e sceeaa e e e e e e e e s sesetassaaaaaaas 435
10.2.7 Heuristique de la neutralité de genre pour les expériences numériques des enfants. .... 438
10.2.8 Idéaux modernistes dans un contexte pPOSt-MOAErINe ..............cccccvvvvveeeeeeeeesecsiiivvvvnnnnn. 444
10.2.9 Les barbares postmodernes a 1a porte d'entrée...........cccccueeeeeeeeevivvveeeeieeeeeseecciivvveennann. 446
10.10 Prochaine étape : La recherche-action discrete de I'éducation des TIC.................c.ceu...... 447






1. Introduction: Female Technological Trouble

Women have had a conflicted relationship with technology since as far back as the
first mechanized sewing machines that entered mid-19" century homes. As
mechanization claimed to free up women’s time from backbreaking labor, rising
standards of cleanliness filled whatever void might have been created by the new
“labor-saving” devices. (Forty 1986, 94-119)." Male designers and engineers of
appliances were now confronted with a new end-user: female housewives and
domestics. These new consumers — deemed to be simple-minded and feeble
compared to men — were considered to be the least capable of end-users. Women
quickly became symbols of a design’s user-friendliness. After all, if a woman could

operate it, anyone could.

|EASTMAN KODAK CO°

Figure 1.1 1900 Kodak Brownie Camera & 1960 UK Mini magazine advert © Advertising Archives

! Forty, A. (1986) Objects of Desire: Design and Society Since 1750. Thames and Hudson.
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Feminist technology studies researcher Paola Tabet argues that men’s control of the
production of technology, tools and weapons has been the key to masculine
domination and patriarchy since hunter and gatherer cultures.” Cynthia Cockburn
would add that men have continually reasserted and reorganized industries to
protect and maintain masculine control of key industry positions with each
technological disruption®, and that masculine engineering culture, like the microwave
oven, continues to shape women’s domestic experiences when cooking the family
meal.* J.C. Kaufmann noted that masculine mastery of domestic technology (e.g.,
power tools or lawn mowers) is valorized while feminine mastery of domestic
technology (e.g., programmable washer/dryers or ovens) is considered unremarkable

and menial.®

Examples abound of problematic sexist designs that flow from masculine engineering
culture to a population that is much more heterogenous. For example, early air bags
designed for the adult male biomorphic distribution killed small women and children.
iOS Healthkit 8 — meant to be a “comprehensive health tracking application” — did
not track any female reproductive health issues in its first release, even though a
person’s number of steps and blood alcohol levels could be tracked.® Artificial
Intelligence applications that initially did not respond to higher pitched female voices

or responded to crisis such as rape or battery with jokes or sarcasm, and photography

2 Tabet, P. (1979). Les mains, les outils, les armes. L'homme, 19(3). 5-61.
Tabet, P. (1982). Hands, tools, weapons. Feminist Issues, 2(2), 3-62.

3 Cockburn, C. (1983). Brothers. Sage Publications.
4 Cockburn, C., & Ormrod, S. (1993). Gender and Technology in the Making. Sage Publications.
> Kaufmann, J. C. (2014). La trame conjugale: analyse du couple par son linge. Armand Colin.

6Alba, D. (2015) Finally, you'll be able to track your period in iOS. Wired.
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apps that were unable to properly render dark-skinned individuals or who tagged
them as primates, are just some of the highly publicized design failures’ that result

from Silicon Valley’s white male monoculture and its selective myopia.

GENDER: LEADERSHIP DIVERSITY: LEADERSHIP

. Caucasian - Asian -N:tr.'e Hawaiian . Other . Multi-racial

. Hispanic Black . American Indian Undeclared
Pinterest

He I
Yahoo I
Csco
Facebook |
eBay |
Google
LinkedIn
s i Tvier N |
el
Linkedin |

Figure 1.2 Gender & diversity leadership positions at GAFA firms. 2014. ©Gigaom/Bill Carson®

This dissertation focuses specifically on video games as technology products of
masculine engineering culture, and the gendered link between those that make video
games (Production) and those that play them (Reception). My research examines a
sector of the video game industry devoted to pre-adolescent girls, which 20 years ago
was the site of feminist entrepreneurship hoping to remedy the gender imbalance in

technology.

7 Wachter-Boettcher, S. (2017). Technically wrong: sexists apps, biased algorithms and other threats of
toxic tech. WW Norton.

® DeAmicis, C., & Carson, B. (2014). https://tinyurl.com/pudxrn4 (retrieved May 5, 2017)
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1.1 The Solitary Feminine Pursuit of Technology

In 1988, | first got my hands on a primitive 3D animation program in my Industrial
Design program, and | became enamored with the possibilities offered by computers.
| eagerly explored the nascent Internet, early web browsers, scripting languages, and
the web’s increasingly powerful social dimensions: in chat rooms, bulletin boards, and
later in social media sites. | had no friends that shared my technophilia — this was a
solitary activity. But | knew there was a growing community of like-minded souls out
there that | could join if only | had enough intelligence, ambition and determination. |
did not just want to use technology; | wanted to understand how it worked, so | could

design new technology.

| entered the Information and Communication
International Game Developer’s Association

(IGDA) Demographic Survey 2005 . .
Technology (ICT) industry by a side door and

Ops /1T / HR 53% 47% never looked back. Having worked in new
Writing  70% 30% media, game and software development for
Mkt / PR / Sales 75% 25%
nearly 20 years, the gender disparity I've
Production 79% 21%
0A 87% 13% encountered at every firm | worked for or with
Executive 88% 12% . .
has always been extreme. While | didn’t pose
Visual Arts 89% 1%
Design 90% 0% this question in my first fifteen years in ICT, in a
Audio 90% 10% moment of doubt | started to ask, “Why are
Programming 95% 5%

there so few women in this field?” (Fig. 1.3)

Figure 1.3 Gender divide in the game development workforce, 2005. IGDA
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After all, the work is creative, fun, interesting, challenging, and relatively well paid.
The production tasks are quite diverse and require very different skill sets — social and
communication skills for teamwork, logic, analytical skills, rigor, and attention to
detail - not just math-skills for programming. Programming is just a portion of the
production process. A critical one, but by no means the only type of work. Teamwork
is a crucial and often underestimated aspect of the work. No particular physical
strength or endurance is required, and workplaces are generally relatively clean and
comfortable indoor offices. The fruit of our labor serves to entertain and educate
people. These job descriptions all sound female-friendly, so why is there such gender

disparity in ICT?

While this question initially sounds naive to people | talk to - as if | were questioning
an obvious or natural state of being - | often get told women aren’t interested in
technology. Women don’t play video games. Women do not like math. Can’t women
please just leave introverted males’ last ivory tower (much like an endangered

wildlife refuge) undisturbed?

The stakes however are too high in a world where engineering and technology jobs
command an ever more important share of the global economy, financial prestige
and power to convince half of the population to just keep out. Therefore, | decided to
explore the link between gender, technology and design through the artifact of video
games for girls and ask if they can be an effective strategy to bring more women to
ICT. As an artifact, girl games were once a beacon of hope in feminist strategies for
bridging the gender divide in computer usage; they would allow girls to catch up to

boys and a natural progression towards ICT education and professions would ensue.
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This scenario has not quite played out as desired. While the gender-divide may no
longer exist in computer usage, the grand ambition of greater female participation in
production has not followed. Research shows that female percentages have fallen in
ICT education and production since women’s peak in 1985, when women earned

35.8% of CS degrees to 14.5% in 2013. How can this be?

Computer science
degrees: gender

Computer science degrees Diversity

mputer Research Association Taulbee Survey

Bachel

Figure 1.4 Gender and diversity statistics’ for U.S. Computer Science degrees, 2012-13 © Gigaom

If we assume my question is a valid one, we quickly discover a “Chicken and Egg”
situation. Fewer women are entering the traditional pathways into the profession
(see Chpt. 2, Fig. 2.2), and there are low retention rates for those that do. This state
of affairs has led to numerous and exhaustive studies on possible causes and
recommendations for bridging this “digital divide” or the “leaky pipeline.”* Isabelle

Collet (2005) found an interesting counterpoint that while the number of French

? https://cra.org/resources/taulbee-survey/

° Gurer D. and Camp T. (1998). Investigating the Incredible Shrinking Pipeline for Women in Computer
Science- Final Report. National Science Foundation Project 9812016. Griffith, M. and Moore, K.
(2006). The Women in IT (WINIT) Final Report. Funded by European Social Fund and The University of
Salford, Spring 2006. AAUW (Hill C., Corbett C., & St. Rose A). (2010). Why So Few? Women in Science,
Technology, Engineering, and Mathematics. Camp, T., Adrion, W. R., Bizot, B., Davidson, S., Hall, M.,
Hambrusch, S., & Zweben, S. (2017). Generation CS: the mixed news on diversity and the enrollment
surge. ACM Inroads, 8(3), 36-42.
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women studying computer science remained the same, their numbers were dwarfed

by an ever-increasing influx of male students."

Liberal feminists focus on equal rights, opportunities, and salaries for women and
girls; in liberal countries, liberal feminism is considered the norm. In my Conclusion, |
will explain why this is a limited way of viewing the problem, like “rearranging deck

chairs on the Titanic”, to use a hackneyed expression.

While women make advances in most disciplines, beliefs in male intellectual
superiority and female technological incompetence are being reinforced through
popular literature and popular culture. Essentialist dichotomies are still being brought
up as valid reasons for the lack of women in technological disciplines, and the toys
and games provided to our children attest to that. Girl Games? Hair styles, fashion,
boyfriends and pets... Boy Games? Shooters, driving, sports and war games...
Gendered games reify other gender stereotypes through their genres, subjects,
gameplay and aesthetics. By separating out a group of users — girls — as needing a

special approach to technology, its association with masculinity is reinforced.

So can girl games help recruit more women to ICT production the way that video
games were motivators for a tech career for almost all my male colleagues? The short
answer is no. Using pragmatic semiotic epistemology, my dissertation uses designed
artifacts - video games for girls - to explore and discuss the role of gender and

technology stereotypes as belief habits that help maintain male domination in ICT.

n Collet, I. (2005). La masculinisation des études d'informatique Savoir, Pouvoir et Genre. Sciences de
I'éducation. Nanterre, Paris X. Collet, I. (2006). L'informatique a-t-elle un sexe? Hackers, mythes et
réalités. Editions L'Harmattan.
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These belief-habits are the principal roadblock to its gender diversity — limiting the
number of women willing to transgress gender norms into masculine professions on
one hand, and creating a self-fulfilling prophecy through parents’ gender-socialization
that reifies the belief in masculine technological passion and skill while developing

unequal gendered technological access and encouragement for their daughters.

Stereotypes are culturally co-constructed, reductive images that derive their stability
through their repetition. They significantly lighten our cognitive workload through
automated decision-making processes that we do not doubt. The gender and
technology stereotypes we will focus on in this dissertation can be classified as a
dichotomy: stereotypes of women's technological incompetence, stemming from
hypothetical weaknesses in math, science and cognition on the one hand, and male
technological hyper-competence in the stereotypes of scientists, hackers, geeks, and

gamers on the other.

1.2 Girl Games Movement

One of the earliest concrete attempts to correct the technological gender-divide
occurred in the 1990s with the Girl Game Movement. After the phenomenal success
of Barbie Fashion Designer, which was not a game, the girl game movement sought to
increase girls’ interest in digital technology through video games made for the then-
inexistent female market. Fun, pleasure and play would allow girls to catch up to boys
technologically. Feminist entrepreneurs founded companies like Her Interactive and

Purple Moon to produce a series of games like the Nancy Drew and Rockett series to
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reach the female market, specifically pre-adolescent and adolescent girls. This
movement hoped and assumed that girls’ technological gameplay would be a natural
gateway to increased female participation in ICT production. (Cassel & Jenkins,
1998)* Feminism had to meet the messy realities of fighting for toy store shelf space,
and many of these early titles focused on point and click, narrative role play that were
sometimes criticized for their lack of feminist ambition. Tech savvy was the by-
product of girl games which made girls more familiar with computer hardware,

software and peripherals.

It’s been nearly 20 years since the movement’s birth. After Mattel bought out and
killed off Barbie’s competition, girl games have morphed from an idealistic feminist
movement to one synonymous with fashion, make-up, shopping and care-taking
games. These new “pink” games seem to strive for little beyond creating female
consumers and reinforcing gender stereotypes that encourage girls to get in the habit
of being objectified through constant attention to their appearance and of getting

personal satisfaction from the care of others.

Video games can be a force to encourage girls to explore rather than follow
prescribed paths, to question stereotypes, to develop interests in how things work,
and build self-esteem and persistence. Though this does not need to be through a
specially circumscribed technology, loaded with other gender stereotypes like subject
matter, gameplay, and/or aesthetics that reinforce technology’s “serious” masculine

norm by accidentally reinforcing girls’ hackneyed or trivial interests. Girl games

2 Cassell, J. & Jenkins, H. (Eds). (1998). Chess for Girls. From Barbie to Mortal Kombat: Gender and
computer games. Cambridge: MIT Press.
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emphasize girls’ “outsider” status. The key may lie in what is currently produced in
the independent video game market which is less concerned about political agendas
than pushing aesthetic and gameplay boundaries beyond traditional genres and

creating original, powerful experiences through technology for boys and girls, and

men and women. The video game market will be discussed in Chapter 6.

Are games enough to increase women’s participation in software production?
Probably not. Nonetheless, video games address the problem where it starts. If pre-
adolescent and teenage girls cannot develop an affinity for technology, a critical mass
will not accrue to question and change immature practices of a relatively young
industry when compared to more mature audio-visual professions like the film or
television industry. Without a doubt, games are not the only route towards ICT
production; early social media on the Internet’s was a much stronger pull for me.
Chapter 5 explores women in game development’s sex-role orientations and
domestic contexts and highlights a surprising absence of video games in these
accomplished ICT women’s list of favorite childhood toys. It remains to be seen if this

is a generational effect.

Games have proven to have desirable effects on our cognition (Green & Bavelier

2003, 2007, 2011, 2012, 2017)" and on our mental health (McGonical 2011)*. A

B Bavelier D., Green CS, Schrater P., & Pouget A. (2012). Brain plasticity through the life span: Learning to
learn and action video games. Annual Reviews of Neuroscience, 35, 391-416. Green, C. S., & Bavelier, D.
(2003). Action video game modifies visual selective attention. Nature, 423, 534-537. Green, C. S., &
Bavelier, D. (2007). Action-video-game experience alters the spatial resolution of vision. Psychological
science, 18(1), 88-94. Green, C. S., & Bavelier, D. (2012). Learning, attentional control and action video
games. Current Biology, 22, 197-206. Green, C. S., Kattner, F., Eichenbaum, A., Bediou, B., Adams, D. M.,
Mayer, R. E., & Bavelier, D. (2017). Playing some video games but not others is related to cognitive
abilities: A critique of Unsworth et al. (2015). Psychological science, 28(5), 679-682.
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game’s power lies in its subconscious achievement through pleasure and satisfaction,
a sense of control, and a feeling of challenge, accomplishment and pride. These are
important intrinsic motivators and can, in the right circumstance, encourage a child to
consider an ICT career later on. However, the games we put in the hands of children,
as | explain in Chapter 6, do not necessarily deliver those positive qualities in equal
amounts. Parents should be cognizant of what their children are playing and strive to
be as active and involved in video game selection, purchase and gameplay for their

daughters as they seem to be for their sons.

1.3 Dissertation Structure

Chapter 2 serves as an introduction to the terms and issues that this research builds
upon. Starting with an auto-ethnography to establish my position as a researcher, |
use my background in technology and design to encapsulate all the ways that gender
asserts itself over a lifetime: from my early domestic sphere with two scientific
parents; to negotiating my education with hesitant technological encounters that
grew to solitary technophilia; to my professional evolution in academia and software
development where | first encountered the Imposter Phenomenon; and final analysis
of my current domestic sphere with my family’s video game habits, in particular those
of my two children that highlight how legitimacy and belonging come into play. | then
explain the terms and issues of the research domains that span gender, design and

technology.

" McGonigal, J. (2011) Reality Is Broken: Why Games Make Us Better and How They Can Change The
World. Penguin Group US, Kindle Edition, Feb. 2011.
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Of particular importance in Chapter 2, pragmatic semiotics from U.S. scientist and

philosopher C.S. Peirce (1839-1914)" provides the cycles of habit-taking that explains
how beliefs in gender stereotypes are used to make sense of our milieu and influence
our actions in rapid, automated, subconscious processes. This sense-making is called
semiosis and can occur on three levels: micro-semiosis where gender stereotypes can
be called as interpretants within a sign; meso-semiosis in which sense-making occurs

I*® or gamer capital;" and

through a network of signs, like accumulating cultural capita
macro-semiosis which form culturally co-constructed gender ideologies that are
reinforced through social norms that dictate appropriate professions, behaviors,

clothing, emotions and interests for males and females with a belief in a strict sex and

gender dichotomy.

Design comes into play through the artifact of video games for girls that reinforce
gender ideologies. Video games for girls in this dissertation includes not only the
“feminist” games of the 1990s but also its consumerist offspring such as those found
on websites like barbie.com, girlgames.com or girlsgogames. While pink and pastel
colors may or may not be the dominant aesthetic in girl games, what differentiates
“pink” games discussed in chapter 2 from the gender-neutral artistic and

independent video games discussed in chapter 6 are girl games’ reliance on gender

B Peirce, C. S. (1974). Collected papers of charles sanders peirce (Vol. 5). Harvard University Press.

1o Bourdieu, P., & Passeron, J. C. (1970). La reproduction éléments pour une théorie du systeme
d'enseignement. Collection Sens Commun, Editions de Minuit. Bourdieu, P. (1973). Cultural reproduction
and social reproduction. Tavistock.

v Consalvo, M. (2007). Cheating: Gaining advantage in videogames. Mit Press. Harvey, A. (2015). Gender,
Age, and Digital Games in the Domestic Context (Vol. 3). Routledge.Harvey, A. & Shepherd, T. (2016.)
When Passion isn’t Enough: Gender, Affect and Credibility in Digital Games Design. International Journal
of Cultural Studies, 20(5), 492-508
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essentialism for subject matter that reinforce stereotypical gender roles of female
self-objectification, socialization and care-taking of others. Gender-neutral games use
neutral subject positions that are not grounded in gender stereotypes, opening up
the possibility of shared universal experiences, and they push the experimental
boundaries of gameplay beyond stereotypical gender preferences of point-and-click

for girls and fast-action-reflex for boys.

Chapter 3 is the literature review of publications used for in my dissertation and will
be of interest to researchers working in similar domains or towards similar goals.
Those that simply want the conceptual leap to my research program may skip this
chapter. My Literature review methodology starts with key word searches, an Ato C
coding of my bibliography by proximity to my research subject - with “A Publications”
containing at least 3 keywords - and extends to a quantitative and qualitative meta-
analysis of my bibliography, with a particular focus on the “A Publications.” My
conceptual map explains how the most pertinent research on gender and video
games articulate themselves according to different themes in the Stakeholder’s
Network Model (Darras & Belkhamsa, 2016). The chapter concludes with a

geographic analysis of “A Publication” researchers and networks.

In Chapters 4-6 we will explore how these gender and technology stereotypes play
themselves out in Production and Reception of the Stakeholder’s Network Model to
continually define technology as a masculine monoculture that others (women,

LGBTQIA®, ethnic minorities, the elderly, the disabled, etc.) must adapt to but can

¥ https://Igbtgia.ucdavis.edu/educated/glossary.html
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never be a natural part of. ICT’s masculine milieu is neither natural nor neutral;
rather, these beliefs reify masculine control of technology and access to ICT’s most

valuable and strategic positions.

My research process is constructivist and was executed in three phases. The first two
(Chapters 4 and 5) focus on women in game development, and the last phase
(Chapter 6) focuses on Parisian 9-11 year old children playing in an after-school video
game workshop. Each chapter will introduce the initial idea that lead to a hypothesis;
choice of methodology; advantages, limitations, and constraints of the methodology;
findings; and a discussion of issues raised or answered from this research phase. | do
not believe in the neutrality of the researcher, and therefore | include problems |
encountered that make either the data or my findings problematic. This is particularly
explicit in Chapter 5. As a feminist researcher, | have grown suspicious of researchers
who do not openly acknowledge their biases or subject positions, and who posture as
neutral observers while trying to confirm masculine technical or scientific superiority
at all costs. Once you have been taught to look at the beliefs and values of
researchers and examine their methodology, subject selection processes,
assumptions, and ideologically tinged conclusions, it is hard to go back to heroic

scientific posturing.

Chapter 4 looks at the personality preferences of women in game development. This
phase began during my literature review of “pipeline” problems that seemed to
ignore that perhaps not all women were cut out for ICT work. The women | knew
from my software production career were strong-willed, rational iconoclasts. | had

yet to dive down the rabbit hole of evolutionary and biologically determinist
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research, only to discover its unconvincing, biased methods. Perhaps ICT women’s
personalities were “different.” | used the Myers Briggs Type Inventory (MBTI) —a
controversial instrument — because its 16 categories are ubiquitous in educational
counseling and job placement, and to be able to compare my results with other
published databases. My findings did not disappoint me, but the key to women’s
resilience in ICT lay not in their detached rationality (in fact there were much more
Feeling than Thinking preferences), but in their resistance to rules, norms and
stereotypes (a strong preference for iNtuition'’ over Sensing). Most importantly, 47 %
of my 94 self-declared women were from MBTI types that comprises less than 4 % of
female high schoolers (INFJ and INTJ). The other important finding was that men in
game development have more heterogenous personality preferences, specifically
Sensing men that do believe in rules, norms and stereotypes and believe in their
rightful place in the ICT industry. ICT has a need for protocol-based, less creative
production work as well. This research reinforced the importance beliefs, or more

specifically of women’s doubts, in rules, norms and stereotypes.

Chapter 5 focuses on the sex-role orientation of the women in game development
from my MBTI study. The Bem Sex Role Inventory (BSRI) is an instrument to measure
how one aligns one’s self-concept and subject position to gender stereotypes. In the
end, using the same method for obtaining participants, | only had 14 participants
after four weeks, and | explain in more detail why subject recruitment may have been

so disappointing. The succinct explanation is that gender role orientation for technical

®The spelling of iNtuition with a capital N is an MBTI convention, meant to differentiate the intuition (N)
preference from Introversion (I). My dissertation follows this convention; iNtuition refers to the MBTI
preference, not the traditional definition of intuition. The MBTI is explained in greater detail in chapter 4.
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women is a sensitive and difficult subject that straddles opposing systems of values
where femininity and scientific/technical competence are in direct conflict. The
follow-up discussions we had around these women'’s childhood domestic sphere and
inspirations to enter ICT yielded some valuable common ground like a supportive
parent, working mothers, and the importance of hands-on tasks in childhood. A few
came from traditional, highly conservative families and entered the field through self-

motivated rebellion.

Chapter 6 moves to the observation of children in the after-school workshop at the
Gaité Lyrique cultural center whose video game center specializes in independent and
artistic games. My ethnographic study used the known but discreet observer and
started with a questionnaire whose findings proved much more intriguing than the
children’s gendered gameplay observations, illuminating the pivotal influence of
parents’ gender stereotypes on their children. Cooper & Weaver (2003) explain how
public performance of computer skills is anxiety producing and creates a performance
reduction of out-group members’ performance through stereotype threat (Steele &
Anderson 1995). The center’s open-plan, glass-walled design certainly could lead to
this increase in female anxiety. However, this phenomenon was present in beginners
regardless of sex, rather than just in girls. This finding shows the pay-off, 20 years
later, of relative gender parity in ICT media consumption.” All participating children

by the age of 9 had at least played on a parent’s smartphone and had been

?° Entertainment Software Association (ESA) (2017). Essential Facts about the Computer and Video Game
Industry. http://www.theesa.com/wp-content/uploads/2017/04/EF2017_FinalDigital.pdf (retrieved April
18, 2018)
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introduced to computers at school. Children with older siblings have much earlier

access to video game technology than first-born children.

A major finding was in the gendered difference in parental implication. According to
the children’s declarations, parents were more involved in the game selection and
purchases of video games for boys (59%) than for girls (25%); boys’ video game
budgets were more heavily subsidized by the parents than for girls. Girls had access
to less technology compared to their male classmates (often on shared touchscreen
devices with other members of their family); to a narrower variety of games that
were frequently low cost or free-to-play casual games; were introduced to
technology later in childhood; and had more domestic control of screen time limits to
just weekends. According to the children’s declarations, Parisian parents, even those
that play video games themselves, do not seem to consider video games as a
necessary or beneficial activity for their daughters and were usually not involved in a
critical games selection process for them, resulting in girls’ lackluster, narrow list of
favorite game titles. These tech savvy-neglected girls need to exert much more effort
to find worthwhile games and negotiate their purchase — without an active peer
network to share information with unless they engage in gender transgressive play as
“tomboys.”* These girls may have had access to technology, but not to the same
quality of technological access as the boys. | also present two case-studies of outliers:
the passionate girls who manage to carve significant gamer expertise as less

supervised youngest children of large families and the disinterested boy who had

*’Thorne, B. (1993). Gender Play: Girls and Boys in School. Rutgers University.
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access to a salon console but did not care for video games. Both of these case studies

address gender transgressions and their social stigmas.

Finally, in Chapter 7, | give a conclusion that discusses the importance of doubt - to
encourage change by addressing the incoherencies and manipulations in ICT’s
masculine monoculture on multiple fronts. At the same time | present the argument
that too much doubt could be counter-productive. Beliefs and habits are stable
elements meant to lighten cognitive processing and are very resistant to change.
Changing cultural beliefs is a long, arduous socially-co-constructed process that
requires vigilance, pedagogy, patience and perseverance. Cultivation Theory might
provide a template to speed up the cycle of new habit-taking. After making a case for
gender-neutralizing technology, the chapter concludes with heuristics for designing

gender-neutral children’s digital experiences.
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2. Research Domain: Gender, Design and Technology

2.1 Auto-Ethnography: Gender, Design and Technology in Action

An auto-ethnography, or first-person inquiry, is a commonly applied research method in
cultural studies that acknowledges the impact of the researcher’s personal experiences on
the research process, not as a neutral force, but one which may influence the researcher’s
interpretations (Genin 2011). Cultural studies and pragmatic semiotics situate the
researcher not as a disinterested, distant observer but as a situated one immersed in a
process, with biases and vested interests that affect not only how research is performed
but how conclusions are drawn. In both cultural studies and pragmatic semiotics, a
researcher’s biases must be acknowledged for the sake of transparency. However, if all |
wanted was to explain my initial research questions and state that | was feminist

researcher, this could be resolved in just a few pages.

Auto-ethnography grounds the roots of my research on gender, design and technology.
Reflecting on my experience as a “woman in tech” allows me to link philosophical debates
and scientific studies to lived experience as many factors of my autodidactic background
are relatively nuanced, as are the influences of my parents and sibling on my childhood
environment, my education and early professional life, and my partner and children in my
current domestic and professional milieu. Its length and detail are required to show how
many of the social factors that have been pinpointed as causes for women’s
abandonment of ICT education or careers are imposed upon women, often beyond their

control and operating subconsciously:
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* Girl’s solitary acquisition of technical competence (or with a friend or relative in a best
case scenario), while boys enjoy social encouragement and a wider social network
when developing their technical savvy.

* The highly-gendered social pressures of parenthood in a demanding career.

* Stereotype threat from being in an out-group, as well as the imposter phenomenon
and notions of illegitimacy, that increase anxiety and reduce performance.

* Balancing social and professional identities that puts femininity in direct conflict with
professional competence.

* Intersectionality and privilege, notably class privilege that insulates some technical

women.

In the end, my seemingly singular experience as a woman in game development becomes

strikingly common.

2.1.1 Parental Influences: Feminism and Science

A child of the ‘70s, | was the progeny of two scientific parents. My violin-playing, amateur-
photographer father was a stateless political refugee, the son of a Polish coal miner. He
earned a master’s degree in chemistry and a doctorate in nuclear physics from the
Université de Liege, where he met my mother. She came from a divorced but upper-
middle class home and, after the birth of her two daughters, earned her master’s in
chemistry under of the guidance of Nobel laureate llya Prigogine, pioneer of chaos theory

at the Université Libre de Bruxelles.

In hindsight, my mother preached feminism more than she practiced it herself, but it was
clear from the start that my older sister and | were expected to excel in math and science
and earn college degrees. We did not have a television growing up in Brussels and spent
our time constructing homes and workplaces for our dolls. By current standards of

helicopter parenting, we were given a huge amount of freedom as young children to
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explore the vacant lots and outer limits of our suburban neighborhood at a very young

age.

We followed my father’s career from the suburbs of Brussels to the suburbs of Houston,
Texas in 1976. Two years after our arrival in Texas, my mother began teaching chemistry

at a community college and soon after became the head of its science department.

My sister and | were lucky not to have a brother,” because this spared us from the
indignity of early gendered expectations. We were not exempt from chores such as
mowing the lawn. We were shown how to change a tire, explained how gears or a belt
drive functioned, and expected to understand how to maintain a car’s fluid levels before
we were allowed to drive the family car. We had access to a dark room at home to dabble
in black and white photography. We regularly visited art and technology museums. We

were taught to recognize the beauty of mechanical, chemical and physical systems.

The economist Anne Ardilla Brenge (2017a&b) who studied firstborn children in Danish
families looked at how sibling gender composition affects gender-stereotypical
educational choices. She found that same sex siblings choose less stereotypical
educational and career paths because parents impose fewer gender role differentiation.
My sister studied architectural engineering and became a successful architect; | studied

product design, specializing in UX/UIl and system design.

2 Brenge, A. A. (2017a). Does Sibling Gender Composition Affect Gender-Stereotypic Choice of Education?
University of Copenhagen. Brenge, A. A. (2017b). Sibling Gender Composition and Preferences for STEM
Education. University of Copenhagen. Brenge, A. A., & Lundberg, S. (2017). Gender gaps in the effects of
childhood family environment: Do they persist into adulthood? European Economic Review.
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2.1.2 Texas: Land of Anti-intellectual Patriarchy

Art, design and science mixed seamlessly in our modernist Houston home filled with
design from the 1960s and 1970s. My parents collected scales and exhibited scientific
equipment as sculptures. We were unlike any of our friend’s families; we were freaks by

Texan norms.

As part of the U. S. “Bible-belt,” Texas culture rigidly reinforces gendered norms in a
hierarchical adolescent social structure that place the female cheerleader and the male
football player in dominant adolescent social roles. Football games are major social events
in contemporary Texas. The cheerleader’s function is to celebrate the virile
accomplishment of the football player; she dresses in revealing costumes that the
otherwise prudish Texan educational dress code forbids other adolescent females. Even if
we sought to fit in, our participation in this sexist ritual was strictly verboten by my
mother. In the end, our perpetual “outsider” status inoculated us from peer pressure, as
much as our adolescent self-esteem could bear. | believe that my strong resistance to
social norms stem from my adolescence in Texas, where | realized that one should not
adhere to social norms arising from religious and sexist beliefs when they are toxic to

women.

2.1.3 Early Technophilia

My introduction to personal computers occurred in sixth grade. | was part of the Math
club when our school acquired an Apple Lisa. We were taught basic programming that
would make Christmas trees out of Xs. | was unimpressed by the graphic’s crudeness and

its lack of clear applications, but my mostly male peers seemed enthralled. In high school,
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| avoided the typing and word processing class — considered a secretarial track. | focused
on advanced science and math courses instead. My strategy was a bit shortsighted
because typing is now a basic requirement in digital culture that | had to painfully learn on

my own.

We finally acquired a television when we arrived in Texas. Our family never owned a video
game console and only purchased a personal computer after | had left home for
university. My best friend had an Atari Pong console that we played at her house. My
friend and | occasionally frequented video game arcades, spending most of the time on

crude driving simulations.

2.1.4 Education and Career Paths: Stereotype Threat and the Impostor Phenomenon

While my excellent academic performance in a mixed-sex setting and unwavering
parental support allowed me to side-step any anxiety or pressure in school, self-doubt
first manifested itself in my introductory computer programming course. Before starting
university, | took a C programming course at a Houston community college where | was
the only woman in the class. My curiosity was quickly tamed by exercises meant to
interest next generation programmers: American football statistics and airline reservation
systems. | felt anxious that | would confirm some inherent female intellectual inaptitude
for programming. This was my first experience with a psychological phenomenon called

stereotype threat (Steele & Aronson 1995)”. Stereotype threat decreases the

2 Steele, C., & Aronson J. (1995) Stereotype threat and the intellectual test performance of African Americans.
Journal of Personality and Social Psychology, Vol. 69(5), Nov 1995, 797-811. Spencer S. J., Steele C. M., & Quinn
D. M. (1999). Stereotype threat and women's math performance. Journal of experimental social psychology,
35(1), 4-28. Schmader T. (2002). Gender identification moderates stereotype threat effects on women's math
performance. Journal of Experimental Social Psychology, 38(2), 194-201. Steele, C., Spencer S. J., & Aronson J.
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performance of subjects who are subjected to stress and working memory interference™
(Bonnot & Croizet 2007) that stem from a fear of confirming a negative stereotype when
belonging to a socially stigmatized group. Stereotype threat has been validated in over
300 studies and can be mitigated by a subject’s gender identity, internalization of gender
roles, how a task is framed, as well as well as identity salience to out-group status prior to
the task™. Being part of a group associated with positive stereotypes creates the opposite
effect, stereotype lift or stereotype boost. (Shih, Pittinsky & Ambady 1999) | didn’t dare
ask classmates for help because | didn’t want to seem weak or unintelligent; although in
hindsight, other students certainly struggled as well. | also neglected critiquing of our
assignments that were insipid and inadvertently reinforced my out-group status or my
‘unnatural’ presence in the class. So, like my first programming experience in school, |

came away feeling like programming was a ‘wrong fit,” too awkward and unaesthetic.

In 1986, | moved to New York City to study product design at Parsons New School of
Design, where | began working with pre-calculated 3D animation and computer-aided
design software. These skills were relatively rare and in high demand, so | was hired upon

graduation as my alma mater’s adjunct faculty to teach computer-aided design courses. |

(2002). Contending with group image: The psychology of stereotype and social identity threat. Advances in
experimental social psychology, 34, 379-440. Murphy MC., Steele CM. and Gross JJ. (2007). Signaling Threat:
How Situational Cues Affect Women in Math, Science, and Engineering Settings. Psychological Science. October
2007, 18, 879-885. Bonnot V. & Croizet J.-C. (2007b). Stereotype internalization, math perceptions and
occupational choices of women with counter-stereotypical university majors. Swiss Journal of Psychology,
66(3), 169-178. Bonnot V., & Croizet J.-C. (2011). Stereotype threat and stereotype endorsement: their joint
influence on women’s math performance. Revue Internationale de Psychologie Sociale, 24(2), 105- 120.

**Bonnot V. & Croizet J.-C. (2007a). Stereotype internalization and women’s math performance: The role of
interference in working memory. Journal of Experimental Social Psychology, 43, 857-866.

» High-achieving Princeton Asian female students were divided into 3 groups, each tested by creating a salient
identity prior to testing excellent math skills: Asian (positive stereotype), Female (negative) or Student
(Neutral). Stereotype threat and lift accounted for the discrepancies in their results. Shih, M., Pittinsky, T. L., &
Ambady, N. (1999). Stereotype susceptibility: Identity salience and shifts in quantitative performance.
Psychological science, 10(1), 80-83.
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also acquired a Masters in Architecture and Design Criticism, served for three years as
assistant editor at .D. Magazine and became a visiting assistant professor at Rhode Island

School of Design’s Industrial Design Program.

In 1994, the University of the Arts’ Industrial Design department recruited me to become
their first full-time female faculty member in its 100-year history. | was at least 10 years
younger than my male colleagues, and the significant age difference with the rest of the
male faculty made me acutely aware that as a woman, | was a symbolic asset to a
department. The department needed role models for female industrial design students,
but this was a potential handicap to my credibility. The combination of my sex and my
youth —and the difference with the older white male professors - could be interpreted as
the hurdles of academia being lowered for the sake of diversity. In spite of the fact that
my colleagues treated me as an equal, and students treated me with respect, | began to

self-doubt again.

Among my prestigious colleagues — Klaus Krippendorf taught product semantics, Peter
Stathis was chair, and | co-taught studios with Karim Rashid, then just a rising star in
industrial design — | compensated by over-preparing and being very tough on students,
experiencing what Clance and Imes (1978) called the Impostor Phenomenon.?® Relatively
common in high achieving women, this phenomenon manifests itself into “generalized
anxiety, lack of self-confidence, depression, and frustration related to inability to meet
self-imposed standards of achievement.” (Clance & Imes, 1978, p. 2). As an overworked

perfectionist incapable of internalizing my achievements, | believed that my abilities had

2 Clance, P. R., & Imes, S. A. (1978). The Impostor phenomenon in high achieving women: Dynamics and
therapeutic intervention. Psychotherapy: Theory, Research & Practice, 15(3), 241.
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been overestimated. While this did not keep me from striving for more achievement, |
never appreciated any of my accomplishments, and | thought my work was sub-par and

did not merit its commendations.

2.1.5 Technophilia and the Impostor Phenomenon

When the first Netscape Navigator browser appeared, | became enthralled with nascent
internet technology. Web development, email, and IRCs allowed me to nurture a network
of like-minded peers no longer constrained by time-zones or distances. | finally saw
beauty in internet’s amazing complexity and understood its ground-breaking potential. |
eagerly delved into hacker culture through books and magazines to learn as much about

hardware, networks and software as | could, but this was a solitary pursuit.

Although initially planning to move to the Silicon Valley in 1998, | headed to Paris instead
and started working as webmaster for a real-time 3D game middle-ware development
company called Virtools. After my successful interview, | was told that | was their first
female employee and the only female applicant out of a pool of 31 candidates. Instead of
feeling secure about my unique set of skills and hard work, | felt the impostor
phenomenon again. Instead of reassuring myself that | had a rare combination of useful
and desirable skills in design, writing and technology, | only focused on what | was not: a

certified programmer, a genuine hacker.

There was a clear hierarchy in Virtools’ R&D department between coders who
programmed in C++ and scripters who worked with interpreted languages like HTML,

Javascript, etc. | was a mere scripter.
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In a trend mirroring the career paths of other technical women, my career advancement
occurred in the less prestigious departments managing web sites, networked software
deployment, our webservers and technical documentation. | found kinship by joining the
IGDA (International Game Developers Association) women’s special interest group email
list, coming into contact with some of the women who pioneered the Girls Games

movement.

Allin all, I really enjoyed working at Virtools, and when Dassault Systemes purchased
Virtools in 2006, our team became a diaspora. My former Virtools colleagues were
intelligent, thoughtful and witty, and they remain a major part of my professional
network. My partner and | met at Virtools, and we started a family: first, a girl and, six

years later, a boy.

2.1.6 Technophilia meets Mommy Track

After the birth of my first child, | returned Virtools (Dassault Systémes) as a part time
employee, and my technical career stagnated. Before motherhood, | had been making as
much as my partner, but with my partner’s mission-critical role, we decided to reduce my
hours to reduce our infant daughter’s daycare presence. This was the beginning of our
salary divergence.” To compensate, | returned to teaching as a part-time adjunct
professor at Parsons Paris, now Paris College of Art (PCA). | finally left Virtools/Dassault
Systemes after the birth of my second child to become PCA’s Chair of Communication

Design.

* Fifteen years later, my partner, a programmer at a GAFA multinational corporation, earned four times my
academic salary, not counting dividends and stock options.
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In our final year at Dassault Systemes, my partner and | started making Apps for iOS
touchscreen devices like the iPhone and iPad under the name “Simple is Beautiful.” We
released 5 Apps that were lucrative and well received: two games, two drum-step
sequencer music apps and a photo app. My partner programmed, and | handled the
UX/UI (user experience/user interface), testing, documentation, marketing,
communication and financial aspects of our various partnerships. | had finally found a way
to design and be in control of our creative production. App publishing allowed us to
control every aspect of our product without needing sponsors, editors or venture

capitalists.

Simple is Beautiful was put on hiatus in 2013 when my partner was hired by a major U.S.
GAFA* computer company as software developer with a non-compete clause, and my
PCA Masters of Fine Arts in Transdisciplinary New Media curriculum that | had created,

advanced in its NASAD accreditation process. It was time to get my PhD.

2.1.7 Domestic Sphere: the Petri Dish in my Living Room

My interest in gender diversity in technology is both personal and multigenerational. My
parents were scientists who encouraged us to be curious about how things work and
follow our interests, which encouraged my sister and | to go into technical creative

professions.

My two children — a daughter and son born six years apart - grew up with technology as

readily available as air and water, but even as a “woke” feminist, | see how we

28Acronym for Google, Apple, Facebook, and Amazon, but meaning any large computer or internet start-up
that has achieved international success.
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inadvertently replicate gendered expectations on our two children. Brenoe (2017a &b)
found that mixed-sex siblings are subjected to more stereotypic gender socialization in
the home compared to same sex siblings.  In mixed-sex siblings, parents tend to spend
more quality time with children of their same sex and divide tasks and expectations along
more traditional gender roles. Children then internalize their roles and expectation when
choosing career paths and educational majors. As much as | wish my partner and |

escaped these dynamics, we did not.

2.1.8 Gendered Activities, Media Consumption and Expectations

My first-born daughter takes math and piano lessons, while her younger brother is a
competitive table tennis player. (Both are indoor extracurricular activities, more of a
testament to bad Parisian weather than a desire to keep either of them confined.) He was
encouraged to engage in competitive sports while my daughter engaged in only non-
competitive sports and wasn’t expected to continue them when she hit adolescence. Both
had piano lessons as children. My daughter continues her formal classes while my son
abandoned his lessons for a few years and spontaneously returned to playing but only to
learn how to play his favorite video game music from YouTube tutorials. Nurturing
competitiveness and physical activities in boys and indoor activities and artistic expression
in girls are normative gendered extracurricular activities that can produce different

professional gender roles in later life.”

» Brenge, ibid.

%0 Honig A. S. (1983). Sex role socialization in early childhood. Young Children, 38(6), 57-70.
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Now in her last year of high school, my daughter is facing with trepidation having to
choose a university major. She does not get the same encouragement to explore
technological careers as her younger brother. It is naturally assumed by everyone in the
family that my son — a video game fanatic - will follow in his father’s footsteps as a coder
and is less encouraged to develop his language and artistic skills, while my daughter —
studious and multi-talented - has always hesitated between a dizzying array of possible
university degrees and professional goals. My partner was very surprised to learn of her
final choice in engineering. She had a hard time honing in to her future discipline, as if
stating her interest in computer programming and bio-technology might create doubt in

her abilities.

2.1.9 Domestic Policy and Control Mechanisms

When it comes to domestic policy concerning children’s media access, our family is at the
enthusiastic, extremely permissive end of the spectrum. We encourage our children to
play what and when they want - in a fiber-optic connected home with at least 2
computers, a touchscreen tablet and smartphone for each family member, as well as
every major salon and handheld console made in the past 20 years. Our annual video
games budget resembles what most families spend on their transportation. Growing up,
both children had access to a huge library of video games due to our professional
interests, but only my son developed what could be considered a problematic gaming
habit requiring that we set up automated time limits on his computers and living room
consoles. We set up parental filters to monitor for unsafe web access on both children’s
devices. We disabled my daughter’s parental filter when she turned 12 since she was

having problems accessing ‘normal’ sites.
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My son had parental content filters and automated, scheduled time allowances to reduce
his screen-time and reduce conflict when it was time to log out. My son learned to hack
around his parental controls when he was 11. His repeated hacking and work-arounds for
these control mechanisms showed a level of creativity and initiative that impressed me.
Knowing he had disabled his parental controls but still able to review his activities through
our understanding and knowledge of his hacking methods, we decided to trust him. We
now rely on our son’s discernment and ability to auto-regulated his media consumption,

but this is often still a source of conflict with his father.

My daughter always balanced her academic responsibilities and performance with her
otherwise voracious media consumption (e.g. YouTube and Netflix in particular). We
never used parental technological confiscation as discipline mechanisms with my
daughter. With my son, homework and bathing are still regularly ‘negotiated” with the
threat of disappearing gamepads, keyboards/mice, tablets, handheld consoles, or wifi
access. In other words, two children growing up in the same milieu — lax to rules framing
access to technology — developed two very different media consumption patterns and
relationships, with only one child’s access considered “problematic” and in need of
intervention and remedy. The children differ in their age, their birth order, their sex, and

their personalities.

2.1.10 Masculine Technological Legitimacy and Belonging

My son seems to revel in the performance of masculinity in video game culture. He has a
network of friends with whom he shares his passion. They discuss this at school and
online in MMOGs (massively multiplayer online game) like Minecraft, Terraria and more

recently Counter Strike and Fortnite. They compare hardware, exchange games, tips and
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cheats. He builds his technological and gaming experience collectively and has
leapfrogged in gaming skills over his sister. He builds his sense of masculinity from gamer
culture. Sadly for me, it doesn’t require a lot of imagination to see him as a hardcore
gamer who will in a few years become a #gamergate footman defending his turf from
female and minority interlopers that he deems illegitimate. He clearly feels legitimate in
his technological interests in a way his sister, who is also a very skilled gamer, could never
proudly exhibit. In moments of bravado, he even resorts to taunting me about my
computer knowledge — which is still way better than his but rarely displayed in our living

room.

When my daughter started high school, she tamed down her passion for technology that
she exhibited in early middle school when she played the Legend of Zelda, Little Big
Planet, Uncharted, the SIMS and pink games like Babydow. She has a wide variety of
friends and has navigated her adolescent academic milieu well-liked and popular.
Sensitive to negative social cues, she did not want to be a social outcast or assume a geek-
girl social role. Like most gender-transgressive activities, she plays alone or with family, all
within reason. Her recent few forays into MMORPGs dampened her interest when she
realized that all her teammates were 11-year-old boys. She spends a tremendous amount
of time cultivating her social media life through blogs, Instagram, Snapchat, etc. and is
now a user of technology, creating online content but using tools provided to her. Instead
of being proud of her interests and fully engaging in them, she uses her energy to make
herself a well-rounded individual, learning new skills like knitting, painting and

programming in Python. Since she intends to study engineering at university, her solitary,
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auto-didactic activities will prove to be beneficial habits that may help her overcome (if

necessary) her minority status in her future ICT discipline.

In other words, what | observe at home is a microcosm of the dynamics played out in the
rather solitary pursuit by women in technology. My son and partner both enjoyed warm
receptions from peers and social reinforcement as they developed their passion for
technology, while my daughter and | both had solitary, autodidactic apprenticeships of

technology.

2.1.11 Skepticism and Bias

Even more troubling, my partner, like many of his colleagues, still believes that the lack of
women in high-level programming is due to women’s biological frailty or lack of interest
rather than social conditioning for technical competence and competition. My partner
and his colleagues are all highly paid employees of a top GAFA company (e.g. Google,
Apple, Facebook, and Amazon) and work in a department of stunning homogeneity: a
department of cisgender, heterosexual, upper-middle class, white males, 25-45 years old,
who wholeheartedly believe they are part of a meritocracy. Steadfast in their belief that
their stock options and high salaries merely reflect their superior intellect, they are unable
to acknowledge the privilege that comes with being part of every dominant social
category: sex, social class, sexual orientation, age and ethnicity. They are socially

dominant and blind to their biases about who gets to join their ranks.

The only women programmers my partner knows in his very large company are two MTF
transsexuals who program in Assembler, a very difficult, low-level language, which he

believes is proof that these talented women are capitalizing on their initial ‘male’ biology
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for their technological prowess. These technical women, who both transitioned after
getting hired, most likely benefited from the ‘white male’ advantage before they
transitioned, but instead of creating doubt in my partner’s belief in male technological
superiority, he continues to accept that innate biological sex differences, rather than

social forces, facilitate career trajectories for one dominant group over another.

2.1.11.1 Influx of Men or Disappearance of Women from Computer Science?

As Collet found in her dissertation (2005), girls earning a French high school diploma (the
Baccalauréat S) had stronger academic results than male students in all disciplines,
including math, physics/chemistry and biology/geology except a slight 1.1% disadvantage
in technology (p26), but this did not translate significantly into greater female enrollment
in French STEM tertiary education in terms of percentages. Focusing on percentages is
where STEM statistics can be misleading, because as Collet found in her analysis of French
engineering schools, female students in computer science decreased in percentages since
1983, but only because of the huge influx of male students (p 31). French women in
computer science programs in French engineering schools have seen a very slow overall

progression that is simply dwarfed by the abundance of men going into computer science.

“We imprudently called our first article “The disappearance of girls from
computer science” (Collet 2004) yielding to the habit of considering “men as the
norm and women as the ‘problem’ and a ‘sum of errors’ (career breaks, part time
employment, wrong career choices, etc.)(Persson 2003 p 270) In reality, we
should have called it the “Influx of men in computer science” with the risk,
admittedly, of making women even more invisible.” (Collet 2005, p 31)
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Figure 2.1 From Isabelle Collet’s PhD dissertation, enrollment in 10 top French engineering schools.

It would be very interesting to see if the same pattern could be observed in the United
States, but U.S. statistics are always presented in percentages. The few absolute
enrollment numbers | could find, like MIT’s* did not specify sex. If there is a huge
incursion in male computer science students but timid growth in female computer science
majors, percentages will follow the dismal statistics we see presented by the various

reports on Women in STEM (Gurer & Camp 1998; AAUW 2010)*. (See figure 2.2)

3 http://web.mit.edu/registrar/stats/yrpts/index.html

%2 Gurer D. and Camp T. (1998). Investigating the Incredible Shrinking Pipeline for Women in Computer Science-
Final Report. National Science Foundation Project 9812016. American Association of University Women -
AAUW (Hill C., Corbett C., & St. Rose A). (2010). Why So Few? Women in Science, Technology, Engineering, and
Mathematics.
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Figure 2.2: AAUW (2010) Bachelor’s degrees earned by women in selected fields 1966-200

In a recent report called Generation CS: Computer Science Undergraduate Enrollment
Surge Since 2006 from the Computing Research Association (Camp & Al. 2017),” the
average number of computer science majors at doctoral granting academic units has
more than tripled since 2006 and more than doubled since 2011, with a spectacular
increase in non-majors into introductory computer science classes. The institutions also
report an increase in female and under-represented minority students but, once again,

the results seem to be mitigated by the greater influx of men.

3 Camp, T., Adrion, W. R,, Bizot, B., Davidson, S., Hall, M., Hambrusch, S., & Zweben, S. (2017). Generation CS:
the mixed news on diversity and the enrollment surge. ACM Inroads, 8(3), 36-42.
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Figure 2.3 Average number of Computer Science majors per academic unit since 2006 from the CRA report Generation
CS. (Camp & Al 2017) The dot com peak refers to CS enrollment in the late 1990s.
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Figure 2.4 Median percentage of female students in the courses surveyed from the CRA report Generation CS. (Camp
& Al 2017).

2.1.12 Technophilia: a Male Privilege?

Intense technological obsession, which my partner only sees displayed in males, makes

him believe that this is a masculine condition. He does not realize the social price for

displaying this intense passion is not the same for men and women. Males can engage in
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hacking as a familiar and gender-appropriate pastime. Females are conditioned to be
attentive to the needs of others therefore, any intense all-encompassing passion usually
feels unacceptable to the women themselves. When this passion is linked to technology,
its gender-transgression is even more socially stigmatizing, as Breton (1990) and Turkle
(1988) indicated in their studies.* Men and women are not equally free to express their
technological interests and doing so will result in different social repercussions (Ullman
2012)*, but this desire to maintain a relationship with a machine and the belief in its
disembodied intelligence is one of the cementing characteristics of the computer hacker,

the IT tribe.

Both Breton and Turkle mention research that tries to explain divergent attitudes in the
way women and men view and relate to the computer. For men, computers are machines,
subjects that are hollow envelopes in men’s quest for knowledge. Computers allow men
to create programs that are parcels of the mind, to create technology as a compensation
for their inability to procreate.* For women, computers are objects, utilitarian tools,

because they have a different relationship to procreation.

Both Breton and Turkle critique essentialist gender claims, but they still present these
stereotypical women=nature, men=culture hypotheses as reflecting the status quo in
biological determinism. | take personal offense to biological explanations because the

potential of disembodied intelligence is precisely what drew me to computers to begin

**Breton P. (1990). La Tribu Informatique. Metailie, Collection Traversés. Turkle, S. (1988). Computational
reticence: Why women fear the intimate machine. In C. Kramarae (Ed.), Technology and women’s voices:
Keeping in touch (pp. 41-61). Routledge.

» Ullman, E. (2012). Close to the Machine: Technophilia and its Discontents. Picador.

*® Breton 1990, p 52-56.
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with — shedding limitations on physicality, space and time, creating something from
nothing without using physical resources (aside from server farms, of course). Efficacious
procreation has not reduced my creative desire in the least. The difference for me lies not
with satisfaction due to my reproductive performance but in two factors that are rarely
mentioned together in technology’s gender diversity debate: the toll of caring for others

and negative hacker/scientist stereotypes.

2.1.12.1 Wasteful, Superfluous, Selfish Passions

Even if | wanted to be a true hacker and lose myself in disembodied intelligence, | would
not be able to devote the time required for true proficiency. | lack time and flexibility to
get myself in a creative flow (Csikszentmihalyi 1990 & 1997) because | have been
socialized to be attentive to the needs of others — to sacrifice my time, energy and
concentration to the care and planning of my household and my employment. | would
love to be able to dedicate myself to personal creative growth, but on the few occasions
when | engage in an activity for pleasure, like when | go surfing or play video games, my
extended unavailability to others is contested. When my partner leaves for extended
business trips, my ‘care-taking’ workload does not change significantly. When | leave for
an extended period of time, it is stressful on the rest of the family who distribute my
chores among members of the family who kick it into high gear to clean, shop and

organize the house just before my return.

Women's care-taking mental workload has a significant cost to those that run households,
more often the female parent, who simply have too much to oversee to disconnect guilt-

free in a time-consuming pursuit. (Haddon 2004; Harvey 2016)
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My gaming is personal, solitary, reflexive and lacks showmanship; it fills the very brief
interstices of my life that are unproductive. Like many women, | do not have the time to

be wholeheartedly absorbed by any passion, having a career and household to run.

| play to relax, almost as a form of meditation. My favorite game genre is the puzzle or
strategy game that | play on my half hour commutes; short games that | can do in a few
minutes so as not to miss my metro stop. | also play at the end of the day, when | have
finished my ‘domestic shift’, especially if | find the program we watch as a family
uninteresting. If | commandeered the television with the game console, my gaming would
be more legitimate to my family than playing alone off my iPad. When | get caught up ina
game at home, it is assumed that what | am doing is a waste of time. This behavior is met

with criticism and perceived as attention-deficit/multitasking.

2.1.12.2 A Good Scientist is a Bad Woman

The second hurdle to ICT gender diversity and embracing technological passion can be
considered from a less personal perspective: the repulsive nature of gender stereotypes
of scientists and hackers. Isabelle Collet (2005 & 2006) shows that stereotypes of
scientists — ambitious, competitive, logical, rational, audacious, distant, independent,
obsessed with object to the detriment of relationships, etc. (Aebischer 1988; Marro 1992;

Vouillot 1993; Dhavernas 1995; Duru-Bellat 1995a) — closely match the stereotypes of
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men.” This means that to adopt the manners of a good scientist, a person needs to adopt

the manners of men — masculine gender roles.

While this may not be an issue for “cross-sex typed masculine” women® (see Chapter 5)
or women with resilience to gender norms (see Chapter 4), people who believe in a pure
gender dichotomy interpret these stereotypes with a belief that to be a ‘good’ rational
scientist or engineer is to be a ‘bad’, unfeminine woman. On the flip side, a ‘good’

feminine woman, by her irrational, emotional nature, makes a bad scientist.” (Bix 2014)

As ridiculous and essentialist as this may sound, culturally defined stereotypes are
amazingly stable and persistent. Women who choose to work in gender-transgressive
technical professions are constantly walking a tightrope between being professionally
accepted versus being socially accepted according to gender roles and beliefs that they
have no control over. Choosing a gender-trangressive profession requires that women
negotiate their gendered performance of identity® between conflicting social and
professional contexts (Bury 2011). Resilient personality types aside, it is no wonder many
women prefer to follow the relative comfort of a feminine profession, even if it means

less economic security or prestige.

¥ Collet, I. (2005). La masculinisation des études d'informatique Savoir, Pouvoir et Genre. Sciences de
I'éducation. Nanterre, Paris X., p 46. Collet, I. (2006). L'informatique a-t-elle un sexe? Hackers, mythes et
réalités. Editions L'Harmattan.

* Cross-sex typed refers to the BSRI, Bem Sex Role Inventory, created by Sandra Bem in 1981. Women who
mostly identify with masculine-stereotyped sex roles are said to be cross-sex typed. Bem S. L. (1981b). Bem
sex-role inventory: Professional manual. Consulting Psychologists Press.

39 Bix, A. S. (2014). Girls Coming to Tech!: A History of American Engineering Education for Women. MIT Press.

%0 Bury R. (2011). She’s Geeky: The Performance of Identity Among Women Working in IT. Herman, Clem
(editor). International Journal of Gender, Science and Technology, Vol 3, No.1, 34-53.
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2.1.12.3 A Good Hacker is a Bad Woman

As for the negative hacker stereotypes, the tribe coalesces around certain common values
discussed by Breton and Turkle, such as love of technical mastery and creativity, but the
ideal of disembodied intelligence and the abnegation of the body leads to negative hacker
stereotypes relating to deficiencies in bodily health and hygiene, social skills and athletic
abilities.” Isabelle Collet noted in her PhD dissertation (2005) on stereotypes and ICT
career motivations that French male students but not French female students listed
hacker stereotypes as the fourth most prominent reason for not studying computer
science along with: “repetitive/monotonous,” “inanimate/antisocial,” “it’s hard,” and
“stressful workplace.” (p 157-8)* Only the male subjects reported stereotype threat from
hacker clichés related to abnegation of the body, particularly obesity and sedentariness.
None of the female students listed this as a reason for not studying computer science. But
other research shows that a hacker workplace can be a repulsive issue for women

(Margolis & Fisher 2002, chpt. 4)* and a major reason for women leaving tech. (Gurer &

Camp 1998; Snyder 2014B; Thomas 2015)*

Pushing further her inquiry, Collet had French freshmen science students in fill out

guestionnaires of items that related to computer programmers, identified in table 2.5.

a Breton, ibid, p 51.
¥ Collet, ibid, p 160-1.

2 Margolis, J., & Fisher, A. (2002). Unlocking the clubhouse: Women in computing. MIT press. Kindle edition.
The authors look at geek culture at Carnegie Mellon University and interventions to reduce the computer lab
hacker aesthetics, to become more neutral and welcoming to others.

* These are just a few articles that look at hacker culture as a reason that women leave the profession. Gurer
D. and Camp T. (1998). Investigating the Incredible Shrinking Pipeline for Women in Computer Science- Final
Report’. National Science Foundation Project 9812016. Snyder, K. (2014b) Why women leave tech: It's the
culture, not because 'math is hard'. Fortune Magazine. 02/10/14. Thomas, R. (2015) If you think women in tech
is just a pipeline problem, you haven't been paying attention. Medium. 27/07/15.
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The items listed in orange were identified by only one sex, and those in light green
identify differences in order. Female students identified six additional stereotypes than
male students: “unemotional”, “socially awkward”, “unathletic”, “reads professional

publications”, “likes being in an organized environment” and “Seeks high revenue.” Only

the male students identified “reads science fiction” as a computer programmer

stereotype.

Men: N=117 for 80% : 14 items Women: n=201 for 80% : 19 items
Practical Practical
Conscientious Conscientious
Unemotional
Logical Logical
Socially awkward
Modelmaker/Artist Modelmaker/Artists
Observer Observer
Patient Patient
Persevering Persevering
Unathletic
Hard worker Hard worker

Reads science fiction

Reads technical manuals Reads technical manuals

Reads professional publications

Wears glasses Wears glasses
Strong math skills Strong competency in technical domains
Strong competency in technical domains Strong math skills

Likes being in an organized environment

Enjoys learning new things constantly Enjoys learning new things constantly

Seeks high revenues

Fig. 2.5 Computer programmer stereotypes from questionnaires of first year French university science
students (Collet 2005, p160-1)

As Collet noted, the positive vision of computer programmer is someone who attacks
logical puzzles and solves problems. The negative vision is that of the antisocial hacker

that programs all day. Certain characteristics of software production, notably working in
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teams, were underestimated, which is an interesting echo of a quote by Yonatan Zunger

in a high-profile rebuttal to the Googler’s Manifesto of August 2017*:

“Once you've understood the system, and worked out what has to be built, do you
retreat to a cave and start writing code? If you’re a hobbyist, yes. If you're a
professional, ... then you'll quickly find that the large bulk of your job is about
coordinating and cooperating with other groups. It’s about making sure you're
all building one system, instead of twenty different ones; about making sure that
dependencies and risks are managed, about designing the right modularity
boundaries that make it easy to continue to innovate in the future...

Essentially, engineering is all about cooperation, collaboration, and empathy for
both your colleagues and your customers. If someone told you that engineering
was a field where you could get away with not dealing with people or feelings,
then I'm very sorry to tell you that you have been lied to. Solitary work is
something that only happens at the most junior levels, and even then it’s only
possible because someone senior to you—most likely your manager— has been

putting in long hours to build up the social structures in your group that let you
focus on code.” (Zunger 2017)

2.1.13 Women in Tech: Upper-Middle-Class Privilege

With two accomplished scientific parents, | came from an upper-middle-class background.
Collet & Mosconi (2010)* found that French female engineering students usually came
from higher social classes that provided them with a protective sense of singularity while
in school, but this buffer disappears once they enter the professional world. The social
class buffer against stereotype threat was a factor that caught me by surprise. Bias in

American research often neglects social class by focusing instead on ethnic groups,

> Zunger, Y. (2017) So, about this Googler's manifesto. Medium. The Googler’s Manifesto was an ill-informed
diatribe against inclusive practices at Google, arguing evolutionary psychology as a reason that women were
not made to be engineers. It became a cause of the US far-right movements as examples of GAFA policies that
stifle free speech when its author was fired.

a6 Collet, I., & Mosconi, N. (2010). Les informaticiennes: De la dominance de classe aux discriminations de
sexe?. Nouvelles questions féministes, 29(2), 100-113.
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perpetuating the egalitarian ideal that there is one social class in the U.S. On the other

hand, French research bias is to see social class without its racial intersectionality.

French researchers are ethically not allowed to record a subject’s ethnic group, which
makes it difficult to examine racism or deal with intersectional issues pertaining to race.
This was a particularly sensitive issue with my study of 9-11 year old children in Paris,
which | will cover in the methodology section of Chapter 6. French universities will never
ask you to define your ethnic group when you enroll, but they will ask you to define your
parents’ professions, a round-about way of determining which social class you belong to

and benefit from.

2.1.14 Men in Tech: Upper-Middle-Class, Cisgender, Heterosexual, White Male Privilege

My partner’s colleagues come from top engineering schools, and in the 5 years he has
worked there, there has been only one female computer-programming intern in their
department. She requested a position at the U.S. headquarters rather than stay in Paris
when her internship was complete. When he and his colleagues interview the rare female
candidates, they believe they are unbiased, but looking at the hiring pattern of his team,
the manager favors ‘good fit’ under the guise of “previous professional experience” over
academic qualifications. This means that someone who has been hired into a similar team
will be favored over someone with higher academic credentials. All things being equal,
‘good fit’ is essentially someone just like them: white, male, heterosexual, who has been
vouched for, preferably through a stint at another top U.S. computer company. A woman
coming for an interview at their workplace is not starting from a level playing field, but
rather one hindered by the manager’s belief in his unbiased objectivity when hiring. He

does not doubt his ability to identify a good candidate and does not consider himself

55



sexist; but his credibility for being unbiased is suspect when each encounter | have had

with him involves supposedly ironic, yet inflammatory, sexist comments.

Other members of the development team must also interview candidates. This is where
the “good fit” criteria really comes into play, because if managers must examine their bias
through sensitivity training, the previous hires are under no obligation other than to
ascertain technical competence and their desire to work with this person. My partner’s
opinion was crucial in getting a “low-productivity, good-fit” candidate hired. Does this
relative failure make my partner or his manager question their interview bias? Not really,
because most candidates my partner had a hand in hiring have turned out to be
productive. If my partner or his manager rejected a talented female candidate because he
could not imagine reigning in his rambunctious humor, no one could prove this or hold

him accountable.

My partner and his colleagues believe they are the product of a transparent meritocracy,
and their high incomes and perks come from hard work and superior intellect rather than
privilege. But looking at the least productive member of my partner’s team who was hired
primarily due to ‘good fit’, my partner recognizes that in the hiring process he
overestimated this candidate, primarily because the candidate had worked on a
competitive product and for being relatively “senior” like himself. Thanks to being part of
a GAFA multinational corporation, this average programmer regularly gets a salary raise
even if his productivity is mediocre, and he will continue to benefit from having landed a

position in a well known company when shopping his CV around for his next position.
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Women (and other minorities) come into this domain with a distinct disadvantage of

being an out-group” (DeAmicis & Carson 2014), and fitting in can be daunting.

The first phase of my research teases out resilient personality types of the women
working in software development - compared to other populations - that withstand being
an out-group, but these personality types are the minority. Having stumbled into software
development, | hadn’t until now analyzed my experience working in this field. | was
exceptional in the way | entered the field as an autodidact; | was exceptional in my
workplace by virtue of my sex. | wore those exceptions like a badge of courage, proud to

have survived as long as | had, yet always feeling like an impostor.

v DeAmicis, C., & Carson, B. (2014). Eight Charts That Put Tech Companies’ Diversity Stats into Perspective.
Gigaom, August, 21. https://gigaom.com/2014/08/21/eight-charts-that-put-tech-companies-diversity-stats-
into-perspective/
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2.2 Definitions: Ordinary and Scientific

This section defines the terms used in this dissertation using both ordinary and scientific
definitions for gender (2.2.1), design (2.2.2) and technology (2.2.3) domains. Its intensive
use of lists is deliberate, to structure terminology and explain acronyms more clearly and
compactly. Primary domain concepts and interdisciplinary issues will be explored in

greater detail in subsequent sections.

2.2.1 Gender, Sex and Sexuality

After universal suffrage and the women’s liberation movements of the late 1960s and
1970s, gender theories evolved from a separation of the social construction,
representation and performance of masculinity and femininity from biological states of
male and female reproductive anatomy, physiology, and genetics, and from sexual
orientation, practices and preferences. Simone de Beauvoir (1949) said, “One is not born
a woman but becomes one.”* (p 13) Gender studies professor Michéle Riot-Sarcey has a
succinct definition: “... gender aims to unveil the social construction of sex differences and
seize the political dimension of the domination between men and women.” (Riot-Sarcey
2016, p 26) Londa Scheibinger, Science History Professor at Penn State, gives a more

complete definition:

“The term “gender” was introduced in the 1970s in an effort to check the then-
rampant biological determinism, the point being to distinguish culturally specific
forms of masculinity and femininity from biological “sex,” construed as
chromosomes, physiology, and anatomy. Biological determinists, then as now,
grounded certain masculine traits, such as actute spatial relations, in male
anatomy. The fashionability of the term “gender,” however, resulted in its

* de Beauvoir, S. (1949, 1989). "The Second Sex". Pg 13 “On ne nait pas femme, on le devient.”
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expropriation. Gender today is often used improperly as a PC code word for “sex,”
“woman,” or “feminist.” It is more properly used to refer to a system of signs and
symbols denoting relations of power and hierarchy between the sexes. It can also
refer to relations of power and modes of expression within same-sex
relationships... “Sex,” by contrast functions within gender studies to designate
less malleable aspects of biology...” (Schiebinger 1999, p 14-7)

In this dissertation, we use the following definitions:

Sex is a biological system reductively defined as a “male” and “female”

dichotomy through hormones, physiology, and genetics. Sex is no longer the

fixed dichotomy it once was thanks to scientific research on divergences in

“3G” markers:

* Genetic: chromosomal combinations such as XX (most common female), XY
(most common male), X (Turner Syndrome), XXY (Klinefelter), XYY, XXXY...;

* Gonadal: testes and ovaries reproductive glands; and

* Genital: internal and external male and female reproductive organs.

Anne Fausto-Sterling (1992, 1993 & 2000), Professor of Biology and Medicine
at Brown University, debunks biological theories by revealing the complex
world of intersexuality that results in chromosomal deviations and different
combinations (or absence) of gonads and genitalia. Sex divergences occur with
greater frequently than is often estimated; in as high as 2% of the population.
Some adults only discover their intersex status late in life when they seek out
infertility treatments. When deviations like genital ambiguity are noticeable at

birth, children are often forced into one category or another through
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“corrective” surgery and hormone therapy, though this practice is strongly

discouraged by the United Nations Comission of Human Rights.*

* Gender is a social construction, e.g., the behaviors, traits, rights, dress,
occupations, activities and emotions culture ascribe to males and females. The
gender dichotomy categorizes them according to masculine and feminine
values that are oppositional and whose inequalities are natural. Feminist
researchers like Sandra Bem (1981, 1983) divides masculinity and femininity
into separate ideologies that people adhere to as a whole or partially, in a mix
and match fashion, as well as a gender-neutral androgynous category.
Separating masculinity, femininity and androgyny also leaves the door open to

other potential gender ideologies.

* Sexual orientation is one’s sexual preference in a partner and is independent
of one’s sex or gender identity. Most contemporary cultures are hetero-
normative; strong cultural pressures present heterosexuality as the only
acceptable form of sexual orientation. (Butler 1990) Homophobic, anti-
feminist, neo-conservative movements — like Manif Pour Tous and Sens
Commun in France or the Alt-Right, Concerned Women for America, and Focus
on the Family in the U.S. — often reductively equate gender fluidity with

homosexuality, but the LGTBQIA and their heterosexual allies simply seek to

9 Fausto-Sterling A. (1992). Myths of Gender: Biological Theories about Women and Men, Revised. Basic Books.
Fausto-Sterling, A. (1993). The five sexes: Why male and female are not enough. Sciences, 33 (2), 20-24.

13. Fausto-Sterling A. (2000). Sexing the Body: Gender Politics and the Construction of Sexuality. Basic Books.
New Ed Edition.
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open up stifling social norms that reinforce the hegemony of straight,

cisgender, white males.

2.2.1.1 Gender Stereotypes and Stereotype Threat

2.2.1.1.1 Social Groups and Stereotypes

A stereotype is a cliché, a culturally determined but oversimplified image or idea of a

person through their belonging to a social group.

“A social group is a collective of persons differentiated from at least one other
group by cultural forms, practices, or way of life. Members of a group have a
specific affinity with one another because of their similar experience or way of
life, which prompts them to associate with one another more than with those not
identified with the group, or in a different way. Groups are an expression of social
relations; a group exists only in relation to at least one other group. Group
identification arises, that is, in the encounter and interaction between social
collectivities that experience some differences in their way of life and forms of
association, even if they also regard themselves as belonging to the same society.”
(Young 2009, p 7)

2.2.1.1.2 Norms versus Stereotypes

* Norms are standards that one voluntarily adheres to, and social norms are
informal understandings that govern expected behavior in society. Whether
through imitation, immersion or coercion, one can desire or accept to conform to
norms or reject them if the transgression carries relatively little cost.

* Stereotypes are social constructs (belief-habits) that are inculcated and imposed
on members of a social group through a collective generalization or mental habit.
(This will be covered in section 2.3.1.1) Depending on the context, umwelt, action

or milieu, a person will call on stereotypes to facilitate signification and sense-
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making, and these stereotypes can be more or less positive, neutral, or negative.
This dissertation focuses on the impact of negative stereotypes that put pressure
on members of disenfranchised groups in the form of stereotype threat and the
imposter phenomenon. Negative stereotypes can lead to bias in sense-making

with potentially negative repercussions in education, employment, housing, etc.

As we will see in Chapter 4, recognizing the difference between a norm (i.e., technology is
a masculine pursuit) and a stereotype (i.e., men are better at math, and women are better

at languages)®

is something that can be confused if a person does not question authority.
This propensity to question rules, norms and stereotypes is a key ingredient of the
resilience to stereotype threat. While this is an important personality preference in
creative and scientific fields (i.e. the iNtuition MBTI preference in which we will examine
in Chapt. 4) that allows for a move beyond established knowledge and ways of thinking,

the MBTI organization found this recalcitrant preference in only 26-34% of the general

U.S. population and 25-30% of U.S. females.>

2.2.1.1.3 Negative Stereotypes

The negative stereotypes that concern women in ICT and STEM are:

*  Women and Math: cultural belief in the inferiority of female math performance is

pervasive yet statistically insignificant in the US. (Hyde 2014) Sex differences in

> Janet Hyde found statistically insignificant differences in math and language performance in her meta-
analysis of sex-differentiation tests. Hyde, J. S. (2014). Gender similarities and differences. Annual review of
psychology, 65, 373-398. Hyde, J. S., & Linn M. C. (1988). Gender differences in verbal ability: A meta-
analysis. Psychological Bulletin, 104(1), 53. Hyde, J. S., & Linn, M. C. (2006). Gender similarities in mathematics
and science. Science, 314(5799), 599-600.

>t https://www.capt.org/mbti-assessment/estimated-frequencies.htm (retrieved May 15, 2018)

62



math results have been found to vary considerably in cultures that are more or
less egalitarian. For example, girls surpass boys in Finland’s highly egalitarian
culture, but highly patriarchal cultures see sex differences in girls’ math
performance. (Hyde & Mertz 2009)>

* Sex differences in cognition: Cultural belief about women’s hardwired
incompatibility with engineering is often attributed to their lesser performance in
spatial cognition. This overwrought topic will be covered in Key concepts > Gender
Socialization of Sex Differences > Evolutionary Theories > Sex Differences and
Cognition.

*  Women and Technology: Technical competency is believed to be masculine
attribute, and women’s participation is simply as incompetent end-users for
products (designed by men). As we will see later in Key Concepts > Feminist
Technology, cultural belief valorizes masculine use and mastery of technology (like
a lawn mower), while feminine use and mastery of technology (like a washing
machine) is considered easy and degrading. Female technical professions like
nursing or ICT production assembly are also chronically disregarded and
underpaid.

* Women and Science: As discussed in the previous section (See “A Good Scientist is
a Bad Woman”), Collet (2005 & 2006) found that the stereotype of scientists
match the stereotypes of men: ambitious, competitive, logical, rational, audacious,

distant, independent, and obsessed with objects to the detriment of relationships.

> Hyde, J. S., & Mertz, J. E. (2009). Gender, culture, and mathematics performance. Proceedings of the
National Academy of Sciences, 106(22), 8801-8807.
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Other stereotypes

* Hackers and Gamers: These two masculine stereotypes of highly-skilled,
competitive computer programmers and video game players share certain
commonalities: young males whose intense passion with technology leads to
decreased social skills, fitness and bodily hygiene. Collet (2005 & 2006) found the
hackers stereotype produced stereotype threat for French male first-year
engineering students but not for French first-year females. Other researchers like
Turkle (1984) and Breton (1990) have found this stereotype to negatively affect

ICT’s desirability as a workplace and women’s expectancations for success.

2.2.1.1.3.1 Stereotype Threat and the Impostor Phenomenon

How do negative stereotypes affect people who belong to targeted social groups:

* Salience: The person needs to be cognizant of the stereotype’s existence
(stereotype internalization) and belonging to either an out-group or in-group. A
negative stereotype can be made salient by activating recognition of one’s out-
group and in-group status, i.e. by filling out the race and gender field right before
the SAT math test.

* OQOut-group versus in-group status: Stereotypes can be positive as well as negative.
Members of groups with stereotypes of negative expectations (e.g. women and
math) have out-group status and can experience stereotype threat. Members of
social groups with stereotypes of positive expectations (e.g. Asians and math) have

in-group status and benefit from stereotype boost or lift. People can belong to
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multiple social groups (e.g. Asian women), but salience and self-identification will
determine which stereotype will be activated. (Shih & Al. 1999)

Stereotype Threat: Pressure to disconfirm a negative expectation of performance
based on a person’s out-group status. First used by Steele & Aronson in 1995 in
the study of African Americans academic performance, the person fears his or her
negative performance will be attributed to the negative stereotype rather than by
individual performance or personal merit. A person needs salience and
identification with his or her out-group (Bonnot & Croizet 2007b & 2011), as well
as personal investment and concern in the performance of their abilities to
succumb to stereotype threat. (Schmader 2002) Stereotype threat is believed to
hinder a person’s optimum performance through a combination of: anxiety, stress,
efforts to suppress negative emotions, performance monitoring, narrowing of
attention, (Schmader & Al 2008) and working memory interference (Bonnot &
Croizet 2007a) (See Fig. 2.6 and 2.7). The strength of stereotype threat depends on
how a task is framed, and salience can be activated by the mere presence of in-
group members. Stereotype threat is one of the most researched topics in social

psychology> and is not without its critics, often evolutionary psychologists who

> Steele, C., & Aronson J. (1995) Stereotype threat and the intellectual test performance of African
Americans. Journal of Personality and Social Psychology, Vol. 69(5), Nov 1995, 797-811.

Schmader, T. (2002). Gender identification moderates stereotype threat effects on women's math
performance. Journal of Experimental Social Psychology, 38(2), 194-201.

Schmader, T., Johns, M., & Forbes, C. (2008). An integrated process model of stereotype threat effects on

performance. Psychological review, 115(2), 336.

Murphy MC., Steele CM. and Gross JJ. (2007). Signaling Threat: How Situational Cues Affect Women in

Math, Science, and Engineering Settings. Psychological Science. October 2007, 18, 879-885.

Sekaquaptewa, D., & Thompson, M. (2003). Solo status, stereotype threat, and performance expectancies:

Their effects on women’s performance. Journal of Experimental Social Psychology, 39(1), 68-74.

Spencer S. J., Steele C. M., & Quinn D. M. (1999). Stereotype threat and women's math performance.

Journal of experimental social psychology, 35(1), 4-28.

Bonnot, V. & Croizet, J.-C. (2007a). Stereotype internalization and women’s math performance: The role of
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cite methodological flaws, erroneous interpretations and publication bias.>
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Figure 2.6 An integrated process model of stereotype threat effects on performance.
© Schmader & Al. 2008
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Figure 2.7 Stereotype threat as a cognitive imbalance triggered by person and/or situation factors
© Schmader & Al. 2008

interference in working memory. Journal of Experimental Social Psychology, 43, 857-866.

Bonnot, V. & Croizet, J.-C. (2007b). Stereotype internalization, math perceptions and occupational choices of
women with counter-stereotypical university majors. Swiss Journal of Psychology, 66(3), 169-178.

Bonnot, V., & Croizet, J.-C. (2011). Stereotype threat and stereotype endorsement: their joint influence on
women’s math performance. Revue Internationale de Psychologie Sociale, 24(2), 105- 120.

Bonnot, V., Neuville, E., & Rastoul-Migne, C. (2012). Stéréotypes d’'incompétence: les conséquences
professionnelles d’une menace sociale. N° spécial Inégalités sociales et orientation. L’Orientation Scolaire et
Professionnelle, 41(1), 77-97.

Nguyen, H. H. D., & Ryan, A. M. (2008). Does stereotype threat affect test performance of minorities and
women? A meta-analysis of experimental evidence. Journal of Applied Psychology, 93(6), 1314-1334.

> Stoet, G.; Geary, D. C. (2012). "Can stereotype threat explain the gender gap in mathematics performance
and achievement?". Review of General Psychology. 16: 93—102. Note: Stereotype-threat researchers have
the same criticism of the evolutionary psychology research from Stoet & Geary.
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* Stereotype Boost and Lift: Stereotype boost is when a person’s performance
benefits from the salience of positive stereotypes, such as bringing up one’s Asian
heritage prior to taking a Math test. (Shih & Al. 1999) Stereotype lift is when a
person’s performance is improved through exposure to negative stereotypes of
other social groups, like when white, Asian, or male students fill out the gender
and race fields prior to taking the Math SAT.

* Impostor Phenomenon: Clance and Imes coined the term in their 1978 research

paper: “The Impostor phenomenon in high achieving women: Dynamics and

therapeutic intervention.”*®

“The term impostor phenomenon is used to designate an internal
experience of intellectual phonies, which appears to be particularly
prevalent and intense among a select sample of high achieving women.
Certain early family dynamics and later introjection of societal sex-role
stereotyping appear to contribute significantly to the development of the
impostor phenomenon. Despite outstanding academic and professional
accomplishments, women who experience the impostor phenomenon
persists in believing that they are really not bright and have fooled
anyone who thinks otherwise. Numerous achievements, which one might
expect to provide ample objective evidence of superior intellectual
functioning, do not appear to affect the impostor belief.” (Clance & Imes
1978, p 241)

We'll explore the foundations of the theory in the Key Concepts section later.

> https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2570773/

> Clance, P. R., & Imes, S. A. (1978). The Impostor phenomenon in high achieving women: Dynamics and
therapeutic intervention. Psychotherapy: Theory, Research & Practice, 15(3), 241.
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2.2.2 Design

Design conveys three ordinary meanings. The first concerns aesthetic: how something
looks through artistic or skillful planning or production. The second concerns
communication: the preparation of instructions for the production of manufactured
goods. The third concerns problem solving: defining a plan or purpose. Donald Norman
(2005) identified design’s tripartite approach as appealing to our different emotions: a
visceral response (through pleasure / repulsion from its appearance), behavioral response
(through function and performance) and reflective response (through contemplation and

meaning).”’

Adrian Forty (1986) states that “the study of design... has suffered from a form of cultural
lobotomy that has left design connected only to the eye and severed its connection to the
brain and to the pocket. It is commonly assumed that design would somehow be soiled if
it were associated too closely with commerce, a misconceived attempt at intellectual

III

hygiene that has done no good at all.” (p7) Forty stresses the link between design,
commodification and capitalism, altering people’s conception of progress and reducing

their resistance to change. (p 11-41).”®

Klaus Krippendorff (1989 & 2005) proposes this definition: “design is making sense of
things.”* The author proposes his product semantics theory as a systematic inquiry into

how people attribute meaning to artifacts and interact with them accordingly. As a

> Norman, D. (2005). Emotional Design. Basic Books.
> Forty, A. (1986) Objects of Desire: Design and Society Since 1750. Thames and Hudson.

> Krippendorff, K. (1989a). On the essential contexts of artifacts or on the proposition that design is making
sense (of things). Design Issues, 5(2), 9-39.
Krippendorff, K. (2006). The Semantic Turn, A New Foundation in Design. CRC Press.
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designer and engineer, he proposes a vocabulary and methodology for designing artifacts
with consideration to the meaning they could acquire for their users and community of

stakeholders.

Herbert Simon in Science of the Artificial (1968) has an even more inclusive definition of
design: “Everyone designs who devises courses of action aimed at changing existing
situations into preferred ones.” (p 111) Krippendorf issues this addendum to Simon’s
statement: courses of action are only necessary if “design brings forth what would not
come about naturally.” (Krippendorf 2005, p 25) Krippendorf identifies a trajectory of
artificiality, of design problems moving towards sense-making and human-centeredness

that builds upon the criteria brought forth from preceding categories (p 6):

1. Products: Utility, functionality, universal aesthetics.

2. Goods, Services and Identities: marketability, symbolic diversity, local aesthetics.
3. Interfaces: natural interactivity, understandability, reconfigurability/adaptability.
4. Multiuser Networks: informativeness, connectivity, accessibility.

5. Projects: social viability, directionality, commitment.

6. Discourses: generativity, rearticulability, solidarity.

He also proposes these 12 criteria that must be kept in mind when designing artifacts that

are meaningful in use (Krippendorf, 2005, p 104-145):

1. Human-centeredness by employing user-centered design processes
2. Meaningful interfaces to move from recognition to exploration

3. Second-order understanding through understanding user’s conceptual models
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4. Affordances through a user’s perception and sense-making of an artifact
influenced by conventions or social habits

5. Constraints through restrictive actions to prevent illegitimate uses or protect
users

6. Feedback on any user action

7. Coherence through a system of visual metaphors, metonyms and icons that
support comprehension

8. Learnability to allow users of any skill-level the ability to interface with an artifact

9. Multi-sensory redundancy to allow users with different abilities to interface with
an artifact

10. Variability-diversity to match the diversity of its users

11. Robustness to recover from errors without disruption or causing harm

12. Delegation of design competence to the users

Krippendorff’s inclusion of Discourses as a human-centered design activity and Simon’s
very open-ended, action-based design definition is my starting point for this dissertation.
This position co-exists well with pragmatic semiotics, another theory of action, from the
American philosopher, logician and scientists Charles Sanders Peirce (1839-1914), which

will be explore later in this chapter.

2.2.2.1 Game Design

My dissertation focuses on video game’s production and reception, not the video game
artifact itself. My “course of action to change the existing situation to a preferred one”

lies in the artifact’s metabolism, i.e., the sum of metabolic activities taking place in a
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particular environment linked in a circuit of interrelated stakeholders and habits as shown

in figure 2.8 (Darras & Belkhamsa, 2016)%.

Stakeholders circuit
Artifact
Video Games >
< ¢ ® | Observer
Flux of conception Distribution [ J
and production { ‘ and storage F Krupa
Producer § \ G% '\,‘.“‘, \ o
N ( )}— Appropriation N Distributor
Development Team > = : — \
R \ = I Use \ =) l Distrib-Vendors-Critics >
\‘ >K .
R - Media coverage,
Feedback, distribution and
acquired learning. commercialisation
theory of the mind and \ / -
participatory design.
’ User
Gamers >

Figure 2.8 Metabolism of video games in a stakeholder circuit ©Darras & Belkhansa 2016

My objective is to increase women’s participation in the production environment by
studying children who play video games and the women who work in video game
production, two domains where stereotypes play an important role in defining legitimacy,

belonging and out-group status.

By focusing on video games, a mass-consumption artifact that is still gaining cultural

legitimacy, | also examine game design as a design activity.

% http://metabolism.design
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2.2.2.2 Definitions of Play and Games

Originally published in the Netherlands in 1938, Johan Huizinga’s Homo Ludens® is
credited as being the first sociological study of play and outlines the importance play and
games as the primary formative element in human culture by educational transmission of
rules and encouragement of social cohesion through fair play. Besides humans, most

mammals use play to educate their young.

“Summing up the formal characteristics of play we might call it a free activity standing
quite consciously outside of “ordinary” life as being “not serious,” but at the same time
absorbing the player intensely and utterly. It is an activity connected with no material
interest, and no profit can be gained by it. It proceeds within its own proper boundaries
of time and space according to fixed rules and in an orderly manner. It promotes the
formation of social groups which tend to surround themselves with secrecy and to stress
their difference from the common world by disguise and other means.” (Huizinga, 1951,
34-35)

Huizinga initiated the concept of the “magic circle” inside of which the game takes place
and where reality’s rules are suspended. Other game theorists like Caillois, Henriot, and

Salen & Zimmerman will repeatedly call upon this concept.

Roger Caillois’s Man, Play, Games (1958 & 1967) build on Huizinga’ s definition by creating

a classification system that defines play activity as:

1. Free/Non-obligatory
2. Separate, occupying its own time and space
3. Uncertain, its outcome cannot be predicted beforehand and provides opportunity

for multiple outcomes (except for puzzles)

ot Huizinga J. (1951). Homo ludens. Essai sur la fonction sociale du jeu. Gallimard.
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4. Unproductive, goods or wealth are not created, but possibly transferred
5. Governed by rules

6. Make-believe, standing apart from real life. (p 43-44) ©

Caillois also defined the difference between play (paidia) and games (ludus) (p 27-8), as
well as the human tendency to transform paidia into ludus: paidia is unstructured

spontaneous playfulness, and ludus is structured activities with explicit rules.

Caillois’s fundamental categories are the four play forms that provide players with
intrinsic motivation and that can combine in multiple ways to create different cultural

preferences:

1. Agon: Competition (e.g., team sports, chess, etc.)

2. Alea: Chance (e.g., dice, bingo, slots)

3. Mimicry: Role Playing (e.g., theatre, carnival, role-playing games, etc.)

4. llinx: Vertigo (e.g., rollercoasters, dancing, surfing, etc.)

Unlike Caillois, Jacques Henriot (1969 & 1989)® — whose untranslated, hard-to-find books
remain relatively obscure outside of French game studies circles — focuses on “ludic

attitudes” and defines games according to 3 levels:

1. What the player is playing: behaviors and system of rules

2. What the player is doing: operations

6 Caillois, R. (1958). Les Jeux et Les Hommes: Le Masque et le Vertige. Gallimard (Edition 1967), 43-44.

& Henriot, J. (1969). Le jeu. Presses universitaires de France. Henriot, J. (1989). Sous couleur de jouer: la
métaphore ludique. ). Corti.
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3. The game the player is playing: the player’s ludic attitude that includes

uncertainty, duplicity and illusion.

Henriot proceeds to analyze this ludic attitude in his chapter on the player’s “poetry of

action” that occurs in three rapid and successive stages:

1. First moment: magic (unreality): The game imposes itself upon the player to
respect its structure and form.
2. Second moment: lucidity (reality): The player knows he/she is playing a game.

3. Third moment: illusion (surrealism): The player enters the “magic circle” at which

point play can begin. (p 87)

2.2.2.3 Pragmatic Semiotics

Salens and Zimmerman (2004)* define design as the creation of meaningful experiences

(p 47) and use C.S. Peirce’s pragmatic semiotics® with its tripartite

& % o
\f,‘-:‘ interpretant

& A | structure to define meaning through a sign’s semiosis; a sign

sign

represents something other than itself.

\ & /
\ representamen object

Pragmatic semiotics is an appropriate design methodology since
Figure 2.9 Micro Semiotics L. .
the purpose of semiosis is for sense-making that leads to

meaningful action and habit-taking. Peirce believes that artifacts are the materialization

of the Mind, of human consciousness.®

& Salen, K., & Zimmerman, E. (2004). Rules of Play. Game Design Fundamentals. Cambridge, MA, MIT Press.

® peirce C.S. (1998). The Essential Peirce: Selected Philosophical Writings (2 Vols). Indiana University Press.
Peirce, C.S. (1974). Collected papers of charles sanders peirce. Harvard University Press.
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On the micro level, semiosis occurs when the sign’s representamen (the sign’s state of
being or what captures one’s attention), and the sign’s object (its aboutness) is mediated
by using an intrepretant (i.e., schemas and stereotypes used to interpret the
representamen). Context influences which quality of the phaneron (all that is known or
visible but subsconscious) will attract attention to become the representamen and which
interpretant will be called influencing the final determination of the object. This context

sensitivity often results in different sense-making for different audiences. (Darras 2006)

Signs can mutate over time and exist on three simultaneous levels: micro, meso, and

macro levels. (Darras 2011, 2015)

* Micro Semiotics: a sign’s tripartite internal components and its sub-typologies

* Meso Semiotics: semiosis in a sign or through a network of signs, which evolves
from mutation to stabilisation

* Macro Semiotics: a semiosis network organized into systems of cultural beliefs and

habits.

Pragmatic semiotic’s triadic structures and levels reflect the complexity of sense-making.
We'll explore pragmatic macro-semiotics and its relations to rules, norms, stereotypes
and habits later in this chapter, but let’s return to Salen & Zimmerman’s structural
approach to game design, which merits its inclusion in the Definitions portion of this

chapter.

® For Peirce, the Mind is the study of consciousness

& Darrass, B. (2006). Images et Semiotiques: Semiotique Pragmatique et Cognitive. Publications de La
Sorbonne. Darrass, B. (2011). Design and Pragmatic Semiotics. Collection #3 Art + Design/ Semiotics. Paris
College of Art, Summer 2011, 7-23. Darras, B. (2015) Epistemology of Pragmatic Semiotics master’s seminar,
Université Paris 1, Fall 1015.
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2.2.2.4 Games as Designed Systems

For Salen & Zimmerman (2004)%

, games are systems that are composed of objects,
attributes, internal relationships, and an environment that surrounds the system. The
game’s system can be framed in formal, experiential, and cultural terms that are
embedded in and interact with each other. (p 55) Rules contain the formal game design
systems, play contains the experiential game design systems, and culture contains the
contextual game design systems. (p 105) Games provide meaningful play through four
modes of interactivity that can occur simultaneously: cognitive interactivity
(interpretative participation), functional interactivity (utilitarian participation), explicit
interactivity (designed choices and procedures), and beyond-the-object Interactivity

(cultural participation) (p 69). Meaning is derived from actions and outcomes in a series of

stages used to construct a choice in the game.

Games are intrinsically artificial and correspond to Simon’s definition of an engineered
design activity. However, game rules are separate from a real-world context and have the
following characteristics: rules constrain player actions, are explicit and unambiguous,
shared by all players, fixed, binding and repeatable. (p 125) Game rules exist on three

levels:

1. Implicit rules: etiquette and commonsense rules that may become explicit when
written in the operational rules, such as in games for young children
2. Operational rules: rules of play usually found in printed instruction booklets in how

to manipulate the game’s objects and interpret results

® |bid, p 55-139
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3. Constitutive rules: abstract mathematical rules that define the game’s core logic.

(p139)

2.2.2.5 Video Game Categories

Once we’ve defined games as systems of rules, we can begin to talk about categorization
beyond Caillois’s four fundamental play categories applied specifically to video games. We
could use video game super genres, used by the 2017 Entertainment Software Association
final report®, which finally combined console video games and computer games in their

statistics after keeping them in separate categories for the previous ten years.

BEST SELLING VIDEO GAME SUPER GENRES OF 2016
BY UNITS SOLD

3.3% RACING
21.5% SHOOTER

4.1% ALL OTHER
4.3% STRATEGY

| 5.8% FIGHTING
| 7.8% ADVENTURE
0
11.7% SPORTS Source: The NPD Group/
Retail Tracking Service/
22.5% ACTION Digital Games Tracking
12.9% ROLE-PLAYING | Service

Figure 2.10 ESA 2017 Final report, Best Selling Video Game Super Genres, p 12 © ESA

% Entertainment Software Association (ESA) (2017). Essential Facts about the Computer and Video Game
Industry. http://www.theesa.com/wp-content/uploads/2017/04/EF2017_FinalDigital.pdf (retrieved
18/04/18)
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Pinning down video game genres is an arduous task because distinctions between
categories like action versus adventure games are shifting and debatable. Instead of
focusing on content to classify video games, meta-categories of gameplay defined by Le
Diberder & Le Diberder (1998, p 43-78) allows hybridization between them while

remaining distinctive and easily understandable:”

1. Reflection games: strategy, classic puzzle and card games, role playing,
adventure...

2. Simulation games: sports, driving, military strategy, complex systems, god games,
sandbox games...

3. Action games: shooters, arcade and platform games, combat, sports...

" Le Diberder, A., & Le Diberder, F. (1998). L’univers des jeux vidéo. Paris : La Découverte.
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2.2.3 Technology

Game design may be a subset of design; however, video games fall squarely within the
realm of technology with their digitized content and screen-based manifestations. Before
we can dive into the heart of the matter, we must first step back to define technology and

its many acronyms that will be used in this dissertation.

Technology is defined as: the application of scientific knowledge for practical purposes,
especially in industry; machinery and devises developed from scientific knowledge; the
branch of knowledge dealing with engineering or applied sciences; technical terminology;
and the sum of the ways in which social groups provide themselves with the material

objects of their civilization.”

Marxist criticism of technology as an element of class struggle begins in the mid-19""
century. Technology and feminist theory always had a tenuous, difficult relationship that
begins earnestly in the late 1970 and 1980s with the work of researchers who specialize in
feminist technology studies: Paola Tabet, Cynthia Cockburn, and Judy Wajcman. Isabelle
Collet (2005 & 2006) links the masculinization of computer science to sexist technological
myths. Their key concepts are explored in the Primary concepts section (section 2.3.3) of

this chapter.

2.2.3.1 Terminology and Acronyms

* STEM (Science, Technology, Engineering and Math): The last male-dominated

bastions of higher education. Finding STEM applicants is considered an economic

" http://collinsdictionary.com
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priority because too few college students are entering these fields to meet the
demands of ICT companies. (See Fig. 2.2)

ICT (Information and Communication Technology): An umbrella term for a diverse
set of hardware, software, tools, and resources used to communicate,
disseminate, store and manage information. Someone who works in ICT can be in
the hardware, software, networking, broadcasting and telecommunications
sectors.

IT (Information Technology): Considered a subset of ICT, IT is often more closely

aligned with computer science. ICT is the preferred acronym for this dissertation.

Video Game Terminology

80

Salon/home consoles: salon or home consoles are video game consoles meant to
be hooked up to the television for the primary purpose of playing video games.
Although Atari and Sega once lead the industry, Nintendo (Wii and WiiU), Sony
(PS4), and Microsoft (Xbox 360 and Xbox One) produce the salon consoles that
currently dominate the market. Nintendo’s latest release, the Switch is playable as
both a two-gamepad salon console or as a handheld console. Manufacturers of
video game consoles stringently control which video game are authorized for
release. Console video games are produced by development teams that may be
partners (often co-owned by the manufacturer), in-house, or independent
developers and publishers. (See Fig. 3.3 Dominant video game consoles 1977-2017
for more details.)

Hand-held consoles, also known as personal consoles, are hand-held hardware

with screens that play video games. Major console manufacturers listed above



control the bulk of the market but cellular phone manufacturers like Nokia,
Samsung and Apple have encroached on this turf with touchscreen smart phones.
Unlike salon consoles, hand-held consoles are more likely to be personally-owned
rather than shared in a household.

* PC and computer games: PC is an acronym for personal computer, and video
games made for a computer is referred to as a computer game. The Entertainment
Software Association (ESA), the U.S.’s game publisher association, continues to
separate computer games from video games in its statistics.”” The advent of
touchscreen tablets and smartphones further blur the boundaries between
computers, handheld consoles and phones. For this dissertation the term
computer game is abandoned in favor of the more flexible and all-encompassing
term video game. PC and computer games fall into the acceptable gameplay
category of hardcore gamers yet are distinguished from games that are free-to-
play browser-based internet games.

* Video game - For this dissertation, video games are any games that contain digital
content regardless of the hardware and user-feedback device that is viewed on any
type of screen: television sets, computer monitor, projection system, handheld
device, touchscreen device or head-mounted display.” The digital content can be
specific to a device (i.e., the original Pong console), purchased in a store,

downloaded to a device or streamed. Video game interactivity can be through

72 Entertainment Software Association (ESA) (2016). Essential Facts about the Computer and Video Game
Industry. http://www.theesa.com/wp-content/uploads/2016/04/Essential-Facts-2016.pdf

”® Note: ESA identifies video games as games created for consoles rather than PCs (which are computer
games.)
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keyboards, gamepads, touchscreens, motion-tracking devices (i.e., Kinect or
Moove), or specialized hardware (i.e., microphones, joysticks music instruments,
platforms, etc.).

* Gamer capital: Can be understood through Bourdieu’s notion of cultural capital
(1973)™ that forms the foundation of social life through symbolic elements like
skills, tastes, behaviors, mannerisms, fashion, language, and credentials acquired
by being part of a social class. Capital is itself a notion inherited from Marx to
determine one’s standing in society, but Bourdieu extends capital’s reach to the
symbolic realm. Mia Consalvo (2007)” extends the notion to gamer subculture by
looking at gamer capital that hardcore gamers acquire through significant time and
effort in the practice and competition of certain types of games (AAA titles) played
on computer or salon consoles; by reading certain video game magazines (like
Nintendo Power (2007-2012), Electronic Gaming Monthly (1988-2009), or the
French bi-monthly The Game (2014-present); and following certain blogs, Twitch,
and YouTube channels. These activities, in turn, define the gamer subculture, and
more importantly, defines what is not part of gamer culture: the illegitimate
gaming practices of outsiders (women, minorities and children) such as casual and

pink games, as well as playing on easy-to-use consoles with a low threshold of

“ Bourdieu, P. (1973). Cultural reproduction and social reproduction. Tavistock, 178.

7> Consalvo, M. (2007). Cheating: Gaining advantage in videogames. Mit Press.
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gameplay and interactivity like most hand-held consoles, the Wii and WiiU’, and

touchscreen devices like the iPhone and iPad. (Harvey 2015, p 132-134)”

e Ingham, T. (2010, Jan. 6) Capcom: Hardcore gamers have disowned Wii.
http://www.computerandvideogames.com/article.php?id=230815 (Accessed 1 September 2010).

77 Harvey, A. (2015). Gender, Age, and Digital Games in the Domestic Context (Vol. 3). Routledge.

83



2.3 Primary Domain Concepts and Keywords

Section 2.3 defines the perimeter of my research subject beginning with gender ideologies
(2.3.1) and gender socialization theories (2.3.2). Subsequent sections look at how gender
influences or intervene in feminist technology studies (2.3.3) through the research of
Mclntosh (2.3.3.1), Tabet (2.3.3.2) and Cockburn (2.3.3.3) and in gendered design (2.3.4)
through the masculinization of ICT through its artefacts (2.3.4.1), the girl games
movement in the 1990s (2.3.4.2), the effects of gender stereotypes on software designers
(2.3.4.3), and the design heuristics of girl games entrepreneur and design research

specialist Brenda Laurel (2004) (2.3.4.4-5).
2.3.1 Gender’s Function and Purpose

Gender is a social construct that operates on multiple levels starting with ideologies
defined and maintained by society, reinforced by social interaction, and internalized by an
individual who then appropriates - or ignores - these prescriptions. (Crawford & Unger,

1993; Schiebinger, 1999, p 16-7; Bereni & Al. 2012, p 109-67) 7

-

Gender Roles
Gender Identity

Figure 2.11 Gender’s social construction from society to the individual through social interaction

8 Unger, R. K., & Crawford M. (1993). Commentary: Sex and gender: The troubled relationship between
terms and concepts. Psychological Science, 4(2), 122-124.

Schiebinger, L. (1999). Has feminism changed science? Harvard University Press.

Bereni, L., Chauvin, S., Revillard, A., & Jaunait, A. (2012). Introduction aux études sur le genre (Vol. 2). De
Boeck Université.
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2.3.1.1 Gender Ideologies, Schemas and Stereotypes: culturally specific prescriptions of
acceptable traits for men and women, which vary by age, religion, class, nationality,

ethnicity, etc.

A schema is a way or organizing and framing knowledge that can integrate new

information, embed other schemas inside themselves, and represent knowledge at

different levels of abstraction (Salen & Zimmerman 2004, p 105).” Gender schemas are

socially constructed mental shortcuts, or belief/habits in pragmatic semiotics, that are

transmitted and internalized through a social conditioning process called gender

socialization.

The following passage describes the three processes that are involved in the repeated

validation and reconfirmation of gender ideologies:
“The first process, the tendency to generalize from physical cues to
cognitive and personality traits, leads us to see the innumerable small but
consistent behavioral differences between men and women as confirmation
that men and women are different. The second process is our tendency to
translate extreme values into evidence of typicality. We see a few
hyperstereotypic examples, and they lead us to distort the average
tendency. The third process, our tendency to view the sexes dichotomously,
makes us more sensitive to traits that are consistent with a given gender
role and less sensitive to inconsistent traits.” (Valian 1999, p 120)

Gender schemas serve a number of functions meant to lighten the cognitive workload by

calling these ready-to-use constructs in rapid decision-making processes.* (Kahneman

2011) Gender schemas and stereotypes give rise to expectations; help interpret

7 Salen, K., & Zimmerman, E. (2004). Rules of Play. Game Design Fundamentals. Cambridge, MA, MIT Press.

8 Kahneman, D. (2011). Thinking, fast and slow. Macmillan. Schemas and stereotypes are part of System 1,
which comprises over 90% of our mental processes that require fast lazy automatic thinking.
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consistent behavior; supply explanations where data may be missing or ambiguous; help
direct the search for new information in case of doubt or crisis; and provide ways of

handling exceptions through subtyping.* (Valian 1999, p 106)

Besides optimizing thinking processes, gender schemas and stereotypes guide individuals
in how to act, be and feel according to socially-defined belief-habits within a masculine-
feminine gender dichotomy. Gender socialization is reinforced through interactions with
family, peers, society and artifacts and maintains a hierarchy that generally favors

masculine domination.

2.3.1.1.1 Pragmatic Semiotics and Gender Beliefs

Pragmatic semiotics is a theory of action, so schemas and stereotypes stabilize and
reinforce belief/habits - that which one does not doubt - and encourages habit-taking.
Habits are in the service of deliberation, making resolutions to act, and taking action. We

can examine this theory further.

8t Valian, V. (1999). Why so slow?: The advancement of women. MIT press.
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Figure.2.12 Metabolic cycle of habit taking © B. Darras & S. Belkhamsa 2016 (http://metabolisme.design)

If we follow the metabolic cycle of the habit-taking (Fig. 2.12) by Darras and Belkhamsa
(2016), gender stereotypes are established beliefs — that which one does not doubt - and
is called upon when action is required. For example, when a manager needs to make a
hiring decision like: “Will this female with a PhD research background be able to integrate
our product development team, or should | hire the programmer with a BS in Computer
Science that spent time at a competing company?” The decision-maker will not realize
that he/she will call on gender and hacker stereotypes to facilitate their choice of which
candidates to interview, and that the decision will most likely favor the candidate whose
path most resembles either the decision-maker’s or will rely on the manager’s vetting

process and previous successful hiring decisions.
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In pragmatic semiotic’s metabolic cycle,” the four habits of action are:

Pragmatic program: the first step of the execution cycle where a plan of action
calls either internal representations (e.g. multiplication table) or external
representations (e.g. recipes).

Bricolage: creative action phase of trial-and-error guided by habit and semiosis of
use of the physical world, when the pragmatic program meets real-world
complexity on its way to hopefully becoming an executive program.

Executive program: bricolage that has been optimized and successfully repeated
numerous times to become a stable action habit.

Automatism: an executive program repeated to the point that its procedural
efficiency no longer burdens the subject, (e.g. riding a bike, walking down stairs,

driving a car, etc.) freeing them to concentrate on other things.

If the manager’s previous hire (for culture fit) was a severe disappointment, this may

create doubt in his or her executive decision-making process. Failure can invalidate a

belief or habit, leading to an inhibition of action and creating an obstructive crisis

situation in the absence of viable solutions. This uncomfortable phase spurs the research

for new solutions that take place either through speculative, mental exploration or

invention of concrete solutions.

Once a solution is identified, Learning a new solution to transform it into a habit in a

person’s belief system can be a complex and lengthy procedure. “When a new habit is

8 http://v2.metabolisme.design/home/index (Darras & Belkhamsa 2016)
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validated by the agent’s interpretive community (e.g. ICT managers, hardcore gamers,

etc.) and is widely shared, it becomes habitus.” (Darras & Belkhasma 2006)®

A new solution can be adopted or rejected, but validation by the interpretive community
is important for its transition into a New Habit status by integrating itself into a cultural
network of existing habits and beliefs. This is established through practice and through
social recognition. A new habit can once again become a belief/habit once this has

become a general guide or rule applied to action that follows a person’s deliberation.

"Belief consists mainly in being deliberately prepared to adopt the formula
believed in as the guide to action."” (Peirce 1903, CP 5.27-28)

What becomes abundantly clear is that a phase of Doubt and Crisis is required to put
stable, stereotypic beliefs and habits into question. The #MeToo movement to end sexual
harrasment endemic in Hollywood (that has since spread to abuse of power in politics and
other industries) or the #1reasonwhy movement to expose game industry sexism are an
excellent example of digital-age feminist movements that set up Doubt and Crisis

situations in their respective industries.

2.3.1.2 Gender Ascriptions or Roles: behaviors expected of an individual because of

implicit membership to either the male or female category.

Gender roles tend to be stereotypical and reductive. If we examine the stereotypes of the

bread-winning father and stay-at-home mom, these gender roles may be outdated, but

8 http://v2.metabolisme.design/diagnostic/user/learning
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they form long-lasting patterns or habits of thought that have deleterious consequences

for working mothers. Current labor statistics in the United States for 2017 are:

* Almost 47 percent of U.S. workers are women.*

* Seventy percent of mothers with children under 18 participate in the labor
force, with over 75 percent employed full-time.*

* Mothers are the primary or sole earners for 40 percent of households with

children under 18 today, compared with 11 percent in 1960.%

Antiquated gender roles lead to real-world repercussions when they create unconscious
bias. For example, a manager that puts a pregnant woman or recent mother on “mommy-
track,” assuming she will prefer to stay home with the child and will be absent more often
if the child is sick. Managers through mere suspicion of future absenteeism may harbor
bias against recent mothers and women in their childbearing years. A future or recent
father experiences no such decrease in responsibility, often quite the opposite. A child is
not seen as a burden on the father’s availability and reliability, only on the mother’s. A
recent father benefits from his new role as responsible “bread-winner” and may see
increased professional responsibility and faster promotions. Management may not realize
that they are using implicit, biased gender roles from the 1960s to evaluate their

employees, but stunted mommy-track career-progression is a fixture of academia and

8 https://www.bls.gov/news.release/empsit.t01.htm
® https://www.dol.gov/wb/resources/WB_WorkingMothers_508_Finallune13.pdf, p 2.
# https://www.dol.gov/wb/resources/WB_WorkingMothers_508_Finallune13.pdf, p 5.
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STEM workplaces, even if mothers do not take extended time off for child-rearing.”’

(Valian 1999, Schiebinger 1999, Monosson 2008)

Regardless of the parents’ commitment to equality in parenting or professional roles,
some mothers will prefer to stay home, some will be forced to stay home due to
unaffordable childcare, and others will prefer to return to the more intellectually
stimulating workplace, regardless of cost. Assuming a mother automatically wants to stay
at home with her child makes mothers in the last two categories feel guilty about being
“bad mothers” — selfish creatures who are incapable of being fulfilled with infant care-

taking.

If we examine the nurturing, maternal gender role further we can link back to the
manager’s expectation of a mother’s increased absenteeism. When a child is sick at
school, the first parent called is usually the mother, since gender roles ascribe her career
as secondary in importance to her husband’s career (assuming she has a partner). The
school assumes the mother has greater availability, interest and detailed knowledge of
her children than the father. While school administrators may not think they are biased
when making the decision about which parent to call when the child is sick — they may
claim that mothers are often able to pick up sick children more frequently than fathers —
calling the mother first creates a self-fulfilling prophecy by coercing the mother to leave
work to pick up her children. After all, maternal gender roles encourage and laud a

mother’s self-sacrifice and attention to others. It begs the question: what heartless

& Schiebinger, L. (1999). Has feminism changed science? Harvard University Press. Valian, V. (1999). Why so
slow?: The advancement of women. MIT press. Monosson, E. (Ed.). (2008). Motherhood, the elephant in the
laboratory: Women scientists speak out. Cornell University Press.
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mother would leave her child sick at school or ask the father to go pick up his progeny?
Her repeated absence for childcare reinforces the gender schema of working mother’s
unreliability/unavailability and simultaneously reinforces her manager’s justification for
putting her on “mommy-track”. The father is never made to feel inadequate nor gives rise
to a conflicting role as parent and professional. The professionally-invested mother is
caught is a Catch-22 of being a bad mother or unreliable colleague. This bind is a frequent
explanation given by women in their 30s for leaving competitive STEM professions like
game and software development with significant time demands. As a result, they place
themselves on a mommy-track by choosing less demanding jobs or roles, thus slowing

their career progression.

Delving further into the nurturing mother and disciplinarian father stereotypes we can
observe that such stereotypes also create other significant bias in professional settings for
women. The pressure to submit to those stereotypes creates a bind for agentic women
who are negatively evaluated if they are not seen as socially-minded or accommodating
enough. Socially insensitive, domineering male professionals are not burdened by
expectations of social awareness and sensitivity and are able to progress without the

obligation of likeability. (Hyde 2005, p 590)

2.3.1.3 Gender Identity: how individuals appropriate aspects of gender ideologies,
schemas and stereotypes as part of their sense of self, which can change according to

context.

Motherhood had a negative effect on my career progression. Regardless of my and my
partner’s willingness to share parental responsibility, gender role expectations were

imposed on us. Bias from parental gender stereotypes, such as those listed above, were
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inflicted disproportionately on me rather than my partner by our respective workplaces,

schools, and administrations.

| personally and repeatedly experienced every conflict described in the gender ideologies
and roles section. For example, | systematically placed my partner as principal contact on
every school form, including for the medical information sheet, but | remain the first
parent called if a child is ill whereas my partner receives the absence and lateness notices,

reinforcing the stereotype of disciplinarian fathers.

Career-wise, 20 years ago we had identical salaries; he now earns four times my salary.
My managers assumed | would want to be home with my children, so regardless of my
desire for career advancement, my responsibilities were reduced by being less-frequently
assigned to lead new project. My partner would have liked to reduce his hours to spend
more time with our children, but he was hemmed in by the expectations of a fulltime
position with “golden handcuffs,” crunch periods, and extended international travel. As
my partner’s career continued to progress, | reduced my hours to compensate his lack of

availability at home, feeling obligated to make sure the children were taken care of.

Caught between coercive professional and social pressures, | know | am not alone in
experiencing and resenting parenthood’s negative impact on women’s careers, while it is

positive or neutral to men’s careers.
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2.3.2 Gender Socialization of Sex Differences

Sex-differentiation often begins before birth with the ultrasound and other prenatal tests.
Parents are usually told that the child is a boy or a girl, and preparation can begin in name
choices, room decorations, and/or clothing/toy purchases. By the time a child is born, it
lands in a gendered milieu full of parental expectations. Studies have shown that parents
have gendered interactions with young children, which includes eye contact, smiling,
speaking, physical interaction, physical distance, feedback, responding to crying, and

)88

promoting independence. (Honig 1983

Sex-differentiation is acquired by children through observation and internalized through
repeat sex-differentiated performance, activities or actions (e.g. toys, games, clothing,
food, media, adult interactions, etc.) that allow gender ideologies to be gradually
incorporated as children learn to identify and stabilize their own sex category, called
gender constancy®, around the ages of three to five. (Frey & Ruble 1992) Conforming to
gender ideologies progressively becomes more important as children reach the age of the
seven and then becomes more flexible when they reach around ten years old. (Martin &

Ruble 2002 & 2004)”

There are several the major theories that try to explain to gender differences:

* Evolutionary theories

8 Honig, A. S. (1983). Sex role socialization in early childhood. Young Children, 38(6), 57-70.

8 Frey K. S., & Ruble D. N. (1992). Gender constancy and the cost of sex-typed behavior: A test of the conflict
hypothesis. Developmental Psychology, 28(4), 714.

% Martin, C. L., Ruble D. N., & Szkrybalo J. (2002). Cognitive Theories of Early Gender Development.
Psychological Bulletin, 128(6), 903-933. Martin, C.L., & Ruble D. (2004). Children’s Search for Gender Cues.
Current Directions in Psychological Science, 13(2), 67-70.
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* Cognitive Social Learning Theory
* Sociocultural Theory
* Expectancy Value Theory

* Theories of Gender Similarity

2.3.2.1 Evolutionary Theories

Janet Hyde’s (2014) description of evolutionary theories is ideal. While she inherently
disagrees with this theory, she manages to strike a distant, respectful, almost neutral

tone:

“Evolutionary psychology has focused on how psychological gender differences are
the product of evolutionary selection, based on an assumption that different
behaviors are adaptive for males compared with females (e.g., Buss & Schmitt
1993). Two concepts are key to the argument: sexual selection and parental
investment. Originally proposed by Darwin, sexual selection, which is distinct from
natural selection, consists of two processes: (a) Members of one gender (usually
males) compete among themselves to gain mating privileges with members of the
other gender (usually females), and (b) members of the other gender (usually
females) have preferences for and exercise choice in mating with certain members
of the first gender (usually males). Sexual selection can be invoked, for example, to
explain gender differences in aggression.... Gender enters the picture because
human females generally have substantially greater parental investment in their
offspring than do human males. Women invest a precious egg (compared with the
millions of sperm that men can produce every day) and then invest nine months of
gestation, which is costly to the body. At birth, then, women have greater parental
investment than men do, and it is to the advantage of the person with the greater
investment to care for the offspring, making sure that they survive to adulthood.
Herein lies the evolutionary explanation for women’s greater involvement in child
care, which in turn may have enormous repercussions in other domains, such as
the explanation for the dearth of women in certain science, technology,
engineering, and mathematics (STEM) disciplines.” (Hyde, 2014 p4)*

ot Hyde, J. S. (2014). Gender similarities and differences. Annual review of psychology, 65, 373-398.
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In Testosterone Rex, Cordelia Fine (2017) breaks down the myth of the uninvested
promiscuous male and his “cheap and easy” sperm through statistical analysis. In her
calculations, a stable family man could reasonably father around 12-16 children in the
absence of contraception in his lifetime, while a single man who would have to exert time
and energy to woo an available, willing, hopefully ovulating and fertile female who wasn’t
already pregnant in his milieu. “A promiscuous man would need to have sex with more
than 130 women just to have a 90% odds of outdoing the one baby a monogamous man

might expect to father in a year.” (Fine, 2017 loc 601)

Fine deconstructs not only the male’s miniscule chances of reproductive success from a
single copulation, but also his supposed desire for a large number of partners. After all,
human sexuality is not just for reproductive purposes; procreation represents a tiny
portion of a person’s sexual activity. Studies in sexual behavior show a tendency towards
gender similarities once the tendency of men’s sexual overstatement and women’s sexual
understatement has been adju