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Two fundamental (and oftentimes opposing) metaphors have directed much of HCI design: HCI is commu-
nication and HCI is direct manipulation. Beneath these HCI metaphors, however, is the unspoken metaphor
of computer is woman. In this paper we expose this foundational metaphor. We begin by identifying the
origin of computer is woman in the early history of computing. Drawing upon postmodern feminist the-
ory, we then explore how this metaphor has resulted in the feminization of HCI is communication and sec-
ond person interfaces. We show how images of femininity proliferate, becoming the projected images of
male fantasies and ideals of womanhood. In becoming these idealized images, the interface is revealed as
man in female drag. Finally, not only do we undress the interface to uncover how HCI is communication
wraps the computer’s difference from human being within the more basic metaphor of computer is
woman, but we also disclose dangers that can arise when this metaphor goes unacknowledged and
unexamined.

� 2011 British Informatics Society Limited. Published by Elsevier B.V. All rights reserved.
1. Introduction

Since its inception, the human–computer interface has been
cloaked in metaphor. The invention of timesharing made it possi-
ble for people to interact directly with computers one on one
and in real time using textual prompts and responses. This interac-
tional loop between computer and user marked the true begin-
nings of interactive computing and quickly gave rise to what
Imaz and Benyon (2007) have labelled the ‘‘initial constitutive
metaphor’’: HCI is dialogue, conversation, or communication. The
screen was the command post where the user issued cryptic com-
mands via keyboard and waited for the computer to respond with
either the desired output or appropriate feedback. What made this
textual interaction so liberating was that it employed a skill con-
sidered to be at the heart of human-to-human interaction—lan-
guage use. It followed naturally for people to understand this
exchange as a conversation or dialogue with the computer, and
the subsequent introduction of more loquacious interfaces (such
as conversational agents and personified interfaces) has only
served to rejuvenate this metaphor.

This focus on dialogue—interaction with a ‘‘second person’’
interface—has eroded the boundaries separating human beings
from machines, calling into question the uniqueness of human
intelligence and the sacredness of human personality and identity.
atics Society Limited. Published b
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A major research agenda in HCI has embraced the goal of creating
human-like interfaces that are capable of interacting and commu-
nicating with us like the crew in the film 2001: A Space Odyssey did
with the computer HAL, ‘‘just as another person.’’ The enthusiasm
with which this agenda has been embraced in HCI has been mixed,
though. Shneiderman (1983), in particular, has attempted to argue
for a clear delineation between humans and computers: ‘‘I am con-
cerned about the anthropomorphic representation: it misleads the
designers, it deceives the users. . . . I am concerned about the con-
fusion of human and machine capabilities. I make the basic asser-
tion that people are not machines and machines are not people’’ (p.
56). Such concerns have prompted what is often described as an
opposing metaphor: HCI is direct manipulation.

With the advancement of computer graphics, the screen has be-
come a window that opens into a virtual world reflecting a mir-
rored image of the desktop’s surface. The iconic twins of such
objects as files, documents, calendars, Rolodex cards, and clocks
common on the desktops of office workers clutter virtual desktops
where they are manipulated by users via cursor and mouse, the
virtual equivalents of human hands. With such ‘‘first person’’ inter-
faces, the computer is viewed more as a tool manipulated by the
user who initiates all interaction. For this reason, proponents of
HCI is direct manipulation usually eschew all forms of interface
personification.

What both metaphors fail to acknowledge is that computers are
not simply tools or personas. They are complex. In our interaction
with them, they define who we are. Kaufman-Osborn (1997) draws
out this complexity in his discussion of one of Watterson’s Calvin &
y Elsevier B.V. All rights reserved.
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Hobbes comics. In this particular comic, Calvin enters the first
frame announcing, ‘‘I have a hammer!’’ In the second frame, he ex-
claims, ‘‘I can put things together! I can knock things apart! I can
alter my environment at will and make an incredible din all the
while!’’ In the third and final frame, Calvin walks off, saying, ‘‘Ah,
it’s great to be male!’’ Calvin, in grasping his hammer, is certainly
aware of his agency. The hammer is a ‘‘first-person’’ tool he can use
to accomplish his goals, whether creative or destructive. But Watt-
erson also shows that the tool in Calvin’s hand is not neutral. The
ultimate power of the hammer is that it allows Calvin to assert
and define himself as male. Gender norms, inscribed in the tools
we use, define who we are as human beings.

This is true, no less, for HCI; interface design defines who we are
as human beings. Beneath the screen-based metaphors that cloak
the interface are unspoken gendered subtexts that have the power
to bind or to liberate. We propose to un/dress one of HCI’s screen-
based metaphors, HCI is communication, that cloaks the interface.1

In the case of HCI is communication and second person interfaces, we
discover a masculine embodiment of the feminine (men-in-drag).
Developers enact stereotypical gender scripts by creating the perfect
woman, office worker, and thinly veiled sex partner. Such scripts
trivialize femininity and invoke ‘‘service to others as the primary
context for women’s work’’ (Zdenek, 2007, p. 398). Ultimately, we
discover that an unacknowledged and invisible metaphor has served
as the foundation for HCI is communication and continues to constrict
the full range of roles and actions imaginable for both computers and
the people interacting with them. This foundational metaphor is
computer is woman.

Mahoney (2001) in computer programming and later Bardzell
(2010) in HCI have taken up Pamela Mack’s challenge (see
Mahoney, 2001), put forth in a session on technology, to identify
how a feminist approach can change engineering for the better.
Most recently, Bardzell argues that ‘‘feminist HCI entails critical
perspectives that could help reveal unspoken values within HCI’s
dominant research and design paradigms and underpin the
development of new approaches, methods and design variations’’
(p. 1301). Likewise, Mahoney believes the task requires ‘‘being able
to see what certain perspectives render invisible, to hear what
certain discourses render inaudible’’ (p. 186). Our goal is to render
visible the foundational metaphor of computer is woman and to
explore how this metaphor has served as an incredibly binding
straitjacket that has limited the possibilities of both computers
and women.

Harding (1991) and Rose (1994) have shown how much of wo-
men’s work has remained invisible because women have tradition-
ally been given the role of looking after the body so that men can
be free to pursue more cerebral activities. As a result, the general
assumption in some feminist accounts of computing is that the
computer is masculine (see, for instance, Adam, 1998). Much has
also been written about the masculine image of the computer in
advertising (Barker and Aspray, 2006). Most of these studies, as
Tympas et al. (2010) point out, focus on male–female relationships
in computer advertisements, exploring for example, how women
are often positioned looking up to men (and, indirectly, to comput-
ers). We propose an alternative perspective: because electronic
computers were introduced as the untiring mechanical counter-
parts of real female calculators this has limited the possibilities
for both computers and women; both have been ‘‘feminized’’ in
the pejorative sense.
1 Due to the length limitations of this paper, we focus our attention on HCI is
communication. In future research, we intend also to un/dress the other screen-based
metaphor of HCI is manipulation. In the case of HCI is direct manipulation and first
person interfaces, our preliminary research suggests that through the virtual desktop,
users are personified as women and trivialized though stereotypical gender scripts.
We begin by first exploring the origins of computer is woman in
the early history of computing, when women functioned as human
computers. Next, we explore the Western definition of woman as
devoid of logos/reason and how this has prompted the feminization
of HCI is communication. Finally, we discuss our concerns—most
notably our concern that the foundational metaphor of computer
is woman remains, for the most part, unacknowledged and unex-
amined. We are concerned about how this metaphor is being used
to dress the interface. We fear the abuse that second person inter-
faces encounter and the possible abuse we, especially women,
could experience as a result. We also fear the consequences of hav-
ing our work scripted and our relationships (including those with
computers) bound tightly.

We concur with Bardzell (2010) that there is an urgency in
undertaking explicit feminist critical analysis of HCI. We must ‘‘en-
gage in the increasing moral and intellectual complexity of our
professional activities’’ (p. 1301) or continue to suffer the conse-
quences. One of the first steps in embarking on such an endeavor
is to look outward and explore other ways of accounting for expe-
rience, turning to our colleagues in literary theory and philosophy.
Such interdisciplinary research holds promise for calling attention
to ‘‘technology’s troubling relationship with gender’’ (p. 1303).2

Rather than treating gender as a biological ‘‘given,’’ we advocate
approaching gender as an embodied performance. As such, many
of the examples we share in our analysis of this performance in
HCI may be construed at times as extreme, even shocking. Such
real life examples are disturbing, and although they may not repre-
sent the direct experiences of the writers or even the readers of this
paper, they serve as a constant reminder that gendered metaphors
are dangerous ‘‘because the categories they establish can so easily
be confused with reality’’ (Berthoff, 1990, p. 13). Gendered meta-
phors have real consequences when they are used to design female
agents who are subjected to abuse. Such agents cannot (and should
not) be quickly dismissed as ‘‘whining little secretar[ies] stuck in
my machine’’ (Laurel, 1990). As we shall show, the abuse of these
agents can devastate real women.

We, too, are shocked by some of the examples we found. We
share such examples with the hope that they will evoke a bodily
reaction in our readers to the dangers of feminization. Our purpose
is neither to accuse nor to blame but to motivate vigilance and
reflection. Our bodies are our vestments, so understandably we
have an investment in this undressing.
2. Origin of computer is woman

For Dourish (2004) the history of HCI is the story of how people
have come to engage greater ranges of human skills (primarily cog-
nitive and visual) when interacting with computers. A feminist
perspective, however, reveals that it is also a story that is en-
meshed in and constricted by a vision that equates the work per-
formed by computers (especially as computing in the 1950s
moved outside the military and hard sciences into business) with
the low-level clerical skills associated with women’s work.3 Focus-
ing our attention primarily on the decade when computers first ap-
peared in the US, we sketch out how the automation of the repetitive
work of arithmetical computing and early information processing
(sorting, filing, and routing), once considered the work of women,
gave rise to the foundational metaphor computer is woman, along
2 See Bardzell (2010) for a complete review of feminist literature related to HCI.
3 In the decades preceding World War II, office work had become feminized. In

1881, 2.7% of clerks were female. By 1921 the figure was 46% (Office Machinery, July
1958, p. 555). By 1946, the year that marks the development of the first electronic
computers, young women were already seen by office managers as ideal office
machine operators (Haigh, 2010; Hicks, 2009, 2010).



9 Newell and Simon are reported to have used Simon’s wife and children to work
out various subroutines. Adam (1996) remarks, ‘‘We may be struck by the irony of
having the bodily immanence of one’s children simulate the ideal of Cartesian reason
this way . . .’’ (p. 49). In the early days of computing, due to the complexities and costs
of running programs, it was not uncommon to run ‘‘hand-simulated’’ programs.

10 According to Hicks (2009), the women who appeared in advertisements for
business computing in the early 1950s served a couple of didactic purposes: they
explained how the machines functioned and who should operate them. Women also
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with its later variations of computer is service-provider, office worker,
and receptionist.

According to the Oxford English Dictionary, prior to the 1930s the
word computer (2000) almost exclusively referred to a person who
performed mathematical computations.4 Grier (2005), in his book
When Computers Where Human, begins his history of the human
computer with Halley’s comet, and Clairaut’s mathematical model
of its orbit. This model was computed in 1758 with the aid of Lalande,
an ambitious young astronomer, and Lepaute, whom Lalande claimed
was ‘‘the only woman in France who [had] a true knowledge
of astronomy’’ (quoted, p. 19). Following their example, a number
of computing organizations were established. In England, the
Astronomer Royal George Airy (1801–1891) employed ‘‘boy comput-
ers’’ between the ages of 13 and 20 (Grier, 2001). In America, the
Nautical Almanac hired the most talented mathematicians, men
who later went on to make names for themselves in mathematics
and astronomy.5 When businesses started hiring women in the mid
19th century as clerks, stenographers, filers, bookkeepers, and office
machine operators (Rotella, 1981), computer offices began employing
some of the more educated women as computers (Grier, 2005).

Eventually, methods were discovered that allowed complicated
mathematical problems to be broken down into series of simpler
calculations that could be performed faster in parallel by inexpen-
sive unskilled labor. By the late 19th century, computing was con-
sidered so simple that the astronomer Pickering is reported to have
remarked one day that he could transform his maid, Williamina
Fleming, into a computer.6 In 1876 she became the first of many fe-
male computers he hired in what later came to be called Pickering’s
harem. With the success of Pickering’s harem, more harems followed,
and, by the early 1940s, when the first electronic computers were
being built, human computers were predominantly women (Ceruzzi,
1991; Grier, 2005; Light, 2003),7 and mathematicians and physicists
were calculating the complexity of their computing projects in terms
of girl-years and kilo-girls (Ceruzzi, 1991; Grier, 2005; Light, 2003).8

The choice to automate computing in the 1940s was prompted
in part by a shortage of young women (Goldstine, 1972). During
World War II human computers were in high demand. They calcu-
lated shell trajectories and performed calculations for numerous
military projects, including the Manhattan project (Herzenberg
and Howes, 1993). All this created a need for computers that was
growing, and the shortage would only worsen once servicemen re-
turned home after the war.

It was also the case that many of the sexual stereotypes that dis-
patched women into careers as human computers were capacities
that could readily be given to the new computing machines. Attri-
butes, such as patience, alertness, tirelessness, and precision, were
often described in mechanical terms. It is unlikely, for instance,
that readers in the 1940s gave this description of women’s skills,
written by Steele (1943), editorial director of Vocational Guidance
Research, a second glance: ‘‘It is generally agreed that women do
well at painstaking, tedious work requiring patience and dexterity
of hands. Also, women adapt themselves to repetitive jobs
4 The earliest references (1613–1704) listed in the OED refer to arithmeticians who
calculated calendars and almanacs.

5 One computer in this group, John D. Runkle, became the founding president of
MIT (Grier, 2001).

6 Fleming proved to be quite intelligent and is known for devising a method for
categorizing stars according to the amount of hydrogen observed in their spectra.

7 In the 1940s, other disenfranchised groups (Jews, the Irish, people with physical
disabilities, and carefully segregated African Americans) were also employed as
computers (Grier, 2005), but computing was generally considered woman’s work
(Ceruzzi, 1991; Grier, 2005; Light, 2003).

8 Grier (2005) writes, ‘‘Sometime in 1944, computers were ’girls.’ The University of
Pennsylvania hired ‘girl computers’; Warren Weaver started calling Applied Math-
ematics Panel computers ‘girls’; Oswald Velben, who had once led a team of
computing men, used the term ’girls’; George Stibitz began ranking calculating
projects in ‘girl-years’ of effort’’ (p. 276).
requiring constant alertness, nimble fingers and tireless wrists.
They have the ability to work to precise tolerances, can detect vari-
ations of ten-thousandths of an inch, [and] can make careful
adjustments at high speed with great accuracy’’ (p. 46).

There are even retrospective accounts of this shift from human
computers to electronic computers that literally equate women
with computer hardware. Goldstine (1972), for instance, writes,
‘‘In an earlier day all communication via telephone was routed
by humans—usually young women—who sat at switchboards and
were in plain fact switches. Today computers and computer-like
devices have taken over this function, which was mainly a subhu-
man one. Indeed, it is said that there are not enough young women
available today to handle the present-day communications load if
it had not been automated’’ (p. 345). Others, like Grier (2005), re-
count how human computers of the Mathematical Tables Project
were used as ‘‘surrogate computing machines’’ to work out new
methods in linear programming.9

Early electronic computer advertisements were particularly
suggestive of this equation. Women were pictured alongside the
sleek computing machines that were making inroads into the
world of business in the 1950s. Unlike the car advertisements pre-
valent at the same time, these women were relatively plain looking
and clearly not intended to sexualize the machines (Hicks, 2010).
Because computer was an occupation held by women, this cou-
pling of women and electronic computers helped businessmen
understand what the machines could do for them: electronic com-
puters were the untiring mechanical counterparts of female calcu-
lators, only these machines were faster and more accurate.10

These early advertisements also show how women were being
moved into positions, such as computer operator, that were based
on labor expectations in the pre-electronic era (Hicks, 2010).
According to Kraft (1977), the first wave of computer engineers
were focused rather myopically on the problem of building the
hardware. Referencing Goldstine (1972) and personal correspon-
dence with other engineers who worked on the ENIAC, Kraft
writes, ‘‘Providing it with operating instructions was considered
hardly more than a clerical detail which would, more or less, take
care of itself at the last minute’’ (p. 140–42).11 Consequently, once
the hardware was worked out by the male engineers, human com-
puters were given crash courses in circuitry and logic and assigned
the task of coding the machines (Simons, 1981).12 In the minds of
the computer engineers at this time, there was a clear division of
labor in computing between ‘‘the headwork of the (male) scientist
or ‘planner,’ and the handwork of the (largely female) ‘coder’’’
humanized computers, making them less intimidating to businessmen. Hicks (2009)
notes a shift in computer advertisements that took place sometime in the 1960s when
‘‘Computer advertisements graduated from using gender, to using both sex and
gender to pitch their products’’ (p. 169). Even then, women continued for some time
to serve a didactic purpose.

11 According to Ensmenger (2010a) the idea that hardware was the real business of
computing persisted throughout the 1940s and into the 1950s. However, several
historians have noted that there was in fact an overlap between coding and design.
Betty Holberton, for instance, has recalled how she convinced von Neumann to
include a ‘‘stop’’ instruction in the machine (Ensmenger, 2010b), but as Light (2003)
has shown, much of this history has been neglected.

12 Historical accounts also emphasize the importance of the hardware. Light (2003)
makes the following observation, ‘‘History has valued hardware to such an extent that
even the IEEE Annals of the History of Computing [issue 18, No. 1, 1996] devoted to
ENIAC’s fiftieth anniversary barely mentioned these women’s roles [as ENIAC’s first
programmers]. . . Instead, they were featured two issues later in a special issue on
women in computing’’ (p. 317).



20 Tympas et al. examined over 1500 computer advertisements published in
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(Ensmenger, 2010a, p. 15).13 The engineers were surprised, there-
fore, to discover that programming was more difficult than anyone
had imagined (Ensmenger, 2010a). Only when it was realized that
programming was creative, intellectually demanding, and valuable
did men begin to take over the profession.14

That the computer was built by men originally to do women’s
work for them has constricted the vision of what it is possible for
computers to do. Few involved in the early development of elec-
tronic computers could imagine the potential these machines of-
fered; they were blinded in part by the fact that computers were
computers. They simply performed the massive, monotonous cal-
culations demanded by the military, the government, and the hard
sciences. Because these repetitive and mundane tasks were figured
as women’s work, the capacities of computers were viewed as lim-
ited.15 Only when it was realized that information could be encoded
numerically were other clerical skills automated. Computers could
do more than number crunch; they could encode, sort, shuffle, and
merge. Now suddenly computing was information processing.
Goldstine (1972) explains the effect of this realization when he
writes, ‘‘Herein lies the key to the importance of electronic comput-
ers. Their universality makes them as useful for sorting information
as for multiplying numbers’’ (p. 345).

Even in this expansion of the skill set thought possible for com-
puters to emulate, the association of electronic computers with
their female counterparts continued to lock the functionality of
the computer within the realm of women’s work. As computing
entered into the business world,16 it was strongly shaped by the
gendered practices and expectations of the workforce (Ensmenger,
2010a; Haigh, 2010).17

This close coupling of woman and computer is reflected from
the 1960s to the 1980s in computer advertisements that were in-
tended for business managers. In our reading of Hicks’ (2009,
2010) analysis of these advertisements, we observe computers
and the women who operate them becoming nearly indistinguish-
able. Many computers developed in the 1960s were given women’s
names: Betsie, Sadie, and Susie. In images produced in the late
1950s, women, smartly dressed in suits, are shown operating com-
puters with the delicate touch of a finger,18 ‘‘representing a hyper-
professional image of a stereotypical office worker’’ (Hicks, 2010, p.
4).19 The ads at this time were also careful to separate the masculine
profession of programmer from the feminine profession of operator.
13 In line with the occupation of human computer, computing machine operator,
and calculating machine operator were classified as entry-level clerical occupations
according to The Employment and Training Administration and U.S. Employment Service’s
Dictionary of Occupational Titles (Washington, DC, 1939-41).

14 Programming has had a very uneven history when it comes to the inclusion of
women. Ensmenger (2010b) has noted that compared to other technical fields,
programming in its early days was unusually open to women, but unlike other
technical fields it has also had to struggle to disassociate itself from low-level clerical
(feminine) work in order to become professional (masculine) (see also Downey, 2003;
Ensmenger, 2010a; Haigh, 2010; Kraft, 1977). Ensmenger remarks that by the 1960s
the profession was already busy remaking itself into ‘‘one of the most stereotypically
male professions, inhospitable to all but the most adventurous and unconventional
women’’ (p. 116).

15 Performing arithmetic was consider a waste of male talent and thus a task
women should do (Ceruzzi, 1991).

16 The first electronic computer dedicated to business, Lyons Electronic Office (LEO),
was produced by a British catering company in 1951, and LEO’s data stocktaking was
managed by a team of women (Ferry, 2004).

17 As Lerman et al. (2003) observe, ‘‘It is as impossible to understand gender without
technology as to understand technology without gender’’ (p. 426). They note, ‘‘Each
shapes the other’’ (p. 2).

18 Hicks notes that these advertisements are also indicating to businessmen that
they are easy to use, so low-wage, high-turnover clerical workers can be hired to
operate them.

19 By contrasting this ad with an actual photograph of a woman operating a
computer taken at approximately the same time, Hicks shows that this pink collar
image is in stark contrast to the more blue collar women who actually operated the
machines.
Hicks, for example, presents a 1967 Susie advertisement that assures
the potential male customer that ‘‘as sophisticated as it is, Susie is
operated by a typist—not highly-paid programmers and controllers’’
(p. 9, Fig. 6a), but the text is also quick to point out that the computer
can be programmed ‘‘by the typist’’ if required. In the 1970s we be-
gin to find pictures of woman in advertisements about computers
alone, with no images of the machines being sold. In one such adver-
tisement discussed by Hicks, a woman sits in the middle of the ad on
an office chair, surrounded by text. After explaining how the com-
puter works, the text reads, ‘‘this is all the staff you need to process
orders, produce invoices, check credit, check and analyze sales, check
stocks, produce dispatch notes, and operate a computer’’ (p. 9,
Fig. 6b). The message it is making is clear: the computer is not only
simple for female operators to use, but it is also capable of function-
ing as an entire team of clerical workers.

Since the 1960s, the unspoken, invisible metaphor, computer is
woman, has continued to influence popular perceptions of the
computer, as well as interface design. An examination of computer
monitor advertisements from the 1980s to the present, for in-
stance, reveals a persistent theme of mirroring the female user in
the advertisement copy’s allusions and metaphors and in the
images displayed on the monitors’ screens (Tympas et al.,
2010).20 Haigh (2010) presents a 1970 advertisement for an Entrex
terminal that is particularly powerful in illuminating both the per-
ceived gender differences as they relate to computing at this time
and the design goal of making interfaces that are easy for female of-
fice workers to use.21 Beneath an enormous pair of pursed red lips,
the ad reads, ‘‘We taught our data entry system to speak a new lan-
guage: Dumb Blond. To her it’s a typewriter and a nifty little tv
screen. (She can be the dumbest blond you can find.) To you it’s a
CRT-to-disk data entry validate verify system. . .’’ (p. 11).22

Although this advertisement would shock today’s reader, some
of the conversational agents and personified agents developed in
the 1990s and into the 21st century have embodied equally offen-
sive stereotypical representations of women.23 After the launch of
Apple’s Guides project (Oren et al., 1990), which investigated using
virtual characters to interact with users, a major area of research
has endeavored to create virtual assistants, docents, and a host of of-
fice workers (phone directory assistants, secretaries, webhosts, and
Computer for All, selected because it is the longest running Greek computer magazine
and is intended for a broad audience. The authors find that men are seldom portrayed
working at the computer. Accompanying copy often refers to the computer doing all
the work for the men, who are portrayed either sitting back or talking on the phone.
When men are on the phone, women typically lurk somewhere in the background,
positioned in ways suggesting they are either waiting for the man’s instructions or in
the process of answering his call. Tympas et al. claim, ‘‘In computing advertisements,
at least, the phone was a sort of Dictaphone through which men gave orders to
women’’ (p. 193), an argument given further support later when the authors present
examples of advertisements of printers (women are portrayed gathering printed
materials as if happily fetching coffee while men sit and talk). Compared to men,
women are more often shown working at the computer, typically with both hands on
the keyboard typing. When men are displayed working at the computer, they interact
with it using the mouse. A favorite theme is to position a man aboard a ship, at the
helm, simultaneously steering the ship with one hand while grasping a mouse in the
other (see p. 157). Finally, advertisements of computer monitors often show women’s
faces on the screen, many actually the mirrored images of the female users shown in
the advertisements. The only male face found on a computer screen was that of a
teacher.

21 Due to copyright issues, this advertisement in Business Automation (July 1970, p.
49), only appears in the online version of Haigh’s paper available at http://
www.tomandmaria.com/tom/Writing/default.htm (accessed 2010).

22 And exactly who is teaching the computer to speak Dumb Blonde?
23 An early example is JULIA, the famous MUD robot, who reported having mood

swings due to PMS (Foner, 1993). More contemporary examples are presented later in
this paper. As far as equally offensive advertisements are concerned, Zdenek (2007)
draws attention to the copy of an online ad for agents sold at searches.com that poses
this question prospective customers might have about Diana, their demo personified
agent: ‘‘Is Diana a real person who works for a search engine called ’searchers’ or an
intelligent monkey trained to type clever answers on a keyboard?’’ (p. 418).
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receptionists). Many of these interface characters are female24 (Zde-
nek, 2007) and, as we will show, designed less with an eye towards
efficiently performing useful work and more towards presenting hy-
per-stereotypical performances of femininity.

As Weiser (1991) has noted, there is no reason for computer
development to have taken the path it did. Why, he wonders, do
electronic computers not function more invisibly like the solenoids
that control nearly all our everyday technologies? He surmises that
one of the reasons computers took the path they did is the fact that
computer technology was introduced first in our work environ-
ments. We surmise it is because computers were once women,
and they still are, metaphorically.
3. Computer is woman

The fact that computers were literally women produced an
unacknowledged metaphor that has served as the foundation for
most, if not all, HCI metaphors,25 and we contend that this founda-
tional metaphor of computer is woman has resulted in a feminization
of the field. Feminization, however, does not imply a move toward
feminist positions. As Schell (2003) points out, ‘‘feminization’’ has
a double-edged meaning: ‘‘it defines the work as both literally ‘fe-
male’ and ‘feminized’ in the pejorative sense’’ (p. 552). While women
have populated the computer workforce, many of their contributions
have been marginalized and in some cases even erased.

For example, in a lecture given in 1946 on the history of elec-
tronic computing at one of the first computer conferences, the
Moore School Lectures, not a word was mentioned about human
computers. According to Grier (2005, p. 288), the men designing
the first electronic computers were just too uncomfortable with
the less glamorous roots of their new inventions in human com-
puting to mention them. In her essay ‘‘Programming,’’ which tells
the story of the ENIAC girls, Light (2003) shows the part the media
played in erasing women from computing. Examining old newspa-
per photographs, she proves that women operators and program-
mers were literally cropped out of the picture and in some cases
replaced by men.26

Only through analyzing the ways that women have been de/
constructed materially and metaphorically can we begin to chal-
lenge the master metaphor that has kept women in a feminized
position. The metaphor of computer is woman, based as it is on
the Western definition of woman in terms of man, has served as
nothing other than an incredibly binding straitjacket that has lim-
ited the possibilities of both computers and women.

According to Burke (1962), to define a thing is to define it in
terms of what it is not. That is, we define a thing by comparing it
to something else that serves as the standard. Inevitably, this com-
parison causes the thing in question to be found lacking. Spence
(1981) provides an excellent example of this phenomenon when
24 For instance, on May 30, 2010, we found a total of ten embodied conversational
agents, or chatterbots, being advertised on chatbot.org. Five of the embodiments were
female, two were male, and the rest were either lacking an embodiment or were
simplified cartoon drawings. The female agents are consistently described as virtual
assistants who willingly answer questions, provide company information, know
whom the user should contact in company directories, and assist people in navigating
the sponsor website. The male agents are more individual in the tasks they perform
and exhibit considerable technical expertise (one of the male agents, for instance,
answers questions regarding the best heating sources for energy consumption
savings). Developers have given various reasons for selecting the gender of their
personified agents, some admitting to using female agents precisely because they
evoke appropriate sex stereotypes; others advocate female agents convinced users
prefer interacting with them (Kurzweil, 1999; Plantec, 2004).

25 We recognize the danger in making such an inclusive statement; however, we
believe this holds true for other HCI metaphors as well. Due to the length limitations
of this paper, though, we constrict ourselves to exposing this metaphor as the
foundation of HCI is communication.

26 Light reports that photographs with women operators had to be retaken.
discussing gender differences: ‘‘That which is more characteristic
of females than males in that society is nonmasculine’’ (p. 132),
not feminine. Spence’s description suggests that females are de-
fined by what masculine traits they lack rather than by what un-
iquely feminine traits they possess. Davis (2000) attempts to
clarify: ‘‘It’s not that women are not representable in the linguistic
structure; it’s rather that they are only representable as men’s
Other, as men’s opposite’’ (p. 152).

So what are men? According to Haraway (1990), men are ‘‘the
embodiment of Western Logos’’ (p. 215). The word logos, translated
from Greek, literally means ‘‘speech, thought, law, reason.’’ The
privileging of logos can be traced back to Plato (2006) who believed
that reason offered direct access to true meaning, or what he re-
ferred to as the Ideal Forms, as opposed to the senses that could de-
ceive. Plato uses the analogy of water to illustrate: ‘‘And the same
objects appear straight when looked at out of the water, and
crooked when in the water; and the concave becomes convex, ow-
ing to the illusion about colors to which the sight is liable. Thus
every sort of confusion is revealed within us; and this is that weak-
ness of the human mind on which the art of painting in light and
shadow, the art of conjuring, and many other ingenious devices
impose’’ (p. 34). Plato contends that poets and painters try to ‘‘imi-
tate’’ the outer world that their senses represent. The resulting imi-
tations of reality ‘‘deceive,’’ ‘‘seduce’’ and ‘‘corrupt’’ because they
are ‘‘far removed from the truth. . . equally removed from reason’’
(p. 35). Such imitations incite emotion and passion (bodily forms
of communication) as opposed to reason.

While the poets and painters of Plato’s time were almost exclu-
sively male, Plato draws an unmistakable parallel between their
work and the nature of women. Like women who openly express
such emotions as sorrow ‘‘and can never have enough of them,’’
‘‘[poetry] feeds and waters the passions instead of drying them
up; she lets them rule, although they ought to be controlled’’ (p.
37, emphasis added). His choice of the feminine pronoun to refer
to poetry is not accidental. For Plato, reason is ‘‘the manly part,
and the other which delighted us in the recitation [our emotion]
is now deemed to be the part of a woman’’ (p. 36). He cautions lis-
teners that ‘‘not having been sufficiently trained by reason or habit,
allows the sympathetic element to break loose’’ (p. 37).

Burke (1968) in a poetic definition observes that this same
preference for logos/reason continues to haunt us even in the
twenty-first century: ‘‘Man is/the symbol-using (symbol making,
symbol-misusing) animal/inventor of the negative (or moralized
by the negative)/separated from his natural condition by instru-
ments of his own making/goaded by the spirit of hierarchy (or
moved by the sense of order)/and rotten with perfection’’ (p. 3).
The perfection that Burke refers to is this obsession with logos;
mankind wants/desires a definitive answer. Logocentrism assumes
that words have some specific/determinate (singular) meaning
that does not change—a transparent relation between the signifier
(language) and the referent that can be discerned through reason.
Derrida (1978) maintains that this Western emphasis on logos/
truth-based rationality has led to radically hegemonic forms of
thought and a disrespect for otherness. For this reason, Derrida
finds logocentrism almost indistinguishable from phallocentrism
with its emphasis on erection of a singular truth. Borrowing Lacan’s
(1977) description, the phallus marks the space where logos is per-
sonified (p. 287). The phallus symbolically represents masculinity,
and men become the embodiment of logos.

As Plato suggested centuries before and Derrida (1978) reiter-
ates, woman is placed in opposition to logos and signifies a turn
away from truth and reason: ‘‘that which will not be pinned down
by truth’’ (p. 55). She has no phallus and so is unable to erect truth.
As a result, ‘‘logocentrism cannot be won by anyone but the One’’
(Davis, 2000, p. 154). Davis’s observation seems quite accurate,
‘‘As long as the game is binary (i.e. absence vs. presence) women
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will be the absence, the lack, the hole. . . The cards were always al-
ready stacked so that the phallus could not lose’’ (p. 154).

Defining logos in this manner has facilitated the metaphor com-
puter is woman. In his retrospective account of the development of
the ENIAC, Goldstine (1972) not only equates women with com-
puterized switches but also labels this function as subhuman.
Goldstine writes, ‘‘Computing is thus subhuman in that it calls
on very few of man’s manifold abilities [namely reason] and yet
is fundamental to many of his other activities’’ (p. 343, emphasis
added). Describing computing in this way not only inadvertently
divorces women from logos/reason, but it also divorces computers
from logos/reason.

Women initially were the computers, carrying out simplistic
calculations, or what Steele (1943) refers to as the ‘‘repetitive jobs.’’
When electronic computers were introduced, they were intro-
duced as the untiring mechanical counterparts of female calcula-
tors. Electronic computers could imitate women in their task of
serving men—doing repetitive tasks that were considered a waste
of male talent—so that men could pursue work that was more
important (Ceruzzi, 1991; Goldstine, 1972). Recall also the clear
division of labor in computing between ‘‘the headwork of the
(male) scientist or ‘planner,’ and the handwork of the (largely fe-
male) ‘coder’’’ (Ensmenger, 2010a, p. 15), and we would also add
between the ‘‘headwork’’ of the male planner and the ‘‘handwork’’
of the computer. In the same manner that Plato relegated poetry
and painting to imitation, inferior to reason, this division of labor
between men and women inadvertently relegated computing to
imitation of women and women’s work. This becomes quite appar-
ent in our discussion of the Turing Test later in this section. The
Turing Test ultimately is an imitation game, not a reasoning game:
the electronic computer is programmed to be a successful imitator
of its female counterpart. Only after computers expanded into
information processing was the view of computers expanded be-
yond simply imitating the work of women.27 Unfortunately, the
computer’s full potential still remains untapped because the invisi-
ble metaphor of computer is woman continues to constrict the vision
of what it is thought possible for computers to do.

It is not difficult to understand why Berthoff (1981) warns that
metaphors ‘‘can be faulty or misleading if carried too far’’ (p. 6).
Not only does the metaphor of computer is woman limit the possi-
bilities for computers, it also severely limits the possibilities for
women. In figuring computers as personified servers, albeit now
capable of more than number crunching—‘‘all the staff you need
to process orders, produce invoices, check credit, check and ana-
lyze sales, check stocks, produce dispatch notes, and operate a
computer’’ (Hicks, 2010, p. 4), women are made to conform to
the gender normative roles exhibited by computers.

While women were persons who performed mathematical
computations in the 1930s and 1940s and so were literally com-
puters, women are not now computers in the literal sense. Gen-
dered metaphors are dangerous, according to Berthoff (1990),
‘‘because the categories they establish can so easily be confused
with reality’’ (p. 13). This can be especially true if the category
was a literal one at some point in history. Flynn (1995), too, con-
cludes in her 1995 article ‘‘Feminism and Scientism’’ that ‘‘One lim-
27 We note that a dominant metaphor of artificial intelligence (AI), computer is
rational mind, is rooted in logos/reason and emphasizes propositional knowledge. As
such, it is very tempting to assume the masculization of computers. Furthermore,
attributes that Plato associated with women, namely emotions and empathy, have
often been left out of computer design. But as Adam (1998) points out, the focus on
propositional knowledge, characteristic of good old fashioned AI, also ‘‘invalidates the
lived experience of women’s work and renders invisible the skilled bodily knowledge
which that brings’’ (p. 50). So even though AI’s foundational metaphor seems at odds
with computer is woman, the outcomes are the same: women and their manifold
contributions have been marginalized.
itation of the feminization metaphor is that it suggests an
essentialized and oversimplified conception of gender’’ (p. 354).

In Essentially Speaking, Fuss (1989) defines essentialism as ‘‘a
belief in true [real] essence—that which is most irreducible,
unchanging, and therefore constitutive of a given person or thing’’
(p. 143). Although this concept can be applied to any person or
thing, Fuss suggests that its most common application is to gender.
The above metaphor of computer is woman clearly delineates men’s
(not women’s) essence as guided by logos/reason. Because this es-
sence is considered to exist a priori, it is usually equated with what
Ritchie (1990) calls ‘‘psycho-biological determinism.’’28

In an attempt to move away from psychobiological determin-
ism, some theorists have sought out other theories that are not tied
to absence or lack (non-male), but rather emphasize characteristics
that are uniquely ‘‘feminine.’’ These theories would seem to put
women back into discourse. We must be cautious, though, to
acknowledge how the symbolic functions. Metaphors spun from
this position, which we explore in HCI is communication, can rein-
force traditionally inscribed feminine values that perpetuate the
oppression of women’s material and social bodies within a patriar-
chal society.
3.1. Feminization of HCI is communication

Haraway (1991) offers this definition of feminization: ‘‘To be
feminized means to be made extremely vulnerable; able to be dis-
assembled, reassembled, exploited as reserve labour force; seen
less as workers than as servers’’ (p. 166). For her, feminization is
a function of the characteristics ascribed to work done predomi-
nately by women. Similarly, Holbrook (1991) uses the socioeco-
nomic concept of the division of labor. She establishes that
historically jobs have been categorized as ‘‘women’s’’ or ‘‘men’s’’
based on social concepts of gender. Because women have been
constructed as those who serve, help, and nurture others, ‘‘serving
others through applying and communicating knowledge has been
more characteristic of the feminine professions’’ (p. 203). Holbrook
references studies conducted by England (1984) that conclude wo-
men form approximately 70% of the workers in jobs with the aim
of providing service to a recipient. Particularly revealing are the
leading occupations of women in terms of percentages of the total
employed, according to the 2007 US Department of Labor, Bureau
of Labor Statistics: Secretaries and administrative assistants
(97%), Hairdressers, hairstylists, and cosmetologists (93%), Child-
care workers (95%), Receptionists and information clerks (93%),
Teacher assistants (92%), Registered nurses (91%), Bookkeeping,
accounting, and auditing clerks (90%), Maids and housekeepers
(89%), and Office clerks, general (85%). The majority of these jobs
have the primary aim of providing service to a recipient.

Haraway (1990) and Holbrook (1991) both emphasize that such
professions are ‘‘feminized’’ regardless of whether the work is per-
formed by men or women. This phenomenon, Miller (1991) ex-
plains, ‘‘codes the individual of either sex as a woman’’ (p. 139)
and endows the individual with ‘‘qualities much like those of the
mythologized mother: self-sacrifice, dedication, caring, and enor-
mous capacities for untheorized attention to detail’’ (p. 46).

With the introduction of conversational agents and personified
agents in HCI, this form of feminization is all the more visible.
Believability has become tied to gender personification. Consider
how gender intersects with the function and role of these agents.
Service is their primary function. Zdenek’s (2007) observations of
major interface agent vendors found that ‘‘women characters are
becoming increasingly popular interfaces to the Web’s services,
28 Psychobiological determinism is interpreting humans and their various charac-
teristics as simply a function of biology.
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but in traditional roles that align women with secretarial and sup-
port functions’’ (p. 419). The classic ideal of woman as faithful ser-
vant is repackaged in images of female virtual assistants who are
eulogized as doing woman’s work even better than women. The
machine-as-woman is lauded in promotional literature as more
reliable, efficient, and rational than her biological counterpart. As
one website touts, an interface agent is ‘‘every manager’s dream
worker: a virtual assistant that works 24 hours a day, seven days
a week, doesn’t ask for vacation, never gets sick, is always pleasant,
informed, and looks sharp’’ (Grachnik, 2004).

And why shouldn’t she be every manager’s dream, given that
she was designed by men for the service of men? JULIE, Amtrak’s
virtual telephone operator, personifies the idea of the computer
as a feminized object, an artifact to be mastered and controlled.
Zdenek (2007) recounts how she embodies social beliefs about
how women are ‘‘selfless, polite, and devoted to pleasing others’’
(p. 411). JULIE is described in the New York Times (Urbina, 2004,
November 24) as ‘‘unshakably courteous,’’ ‘‘apologetic,’’ ‘‘kinder
and gentler,’’ and ‘‘efficient.’’

When characteristics inscribed as ‘‘feminine’’ are placed within
a patriarchal context, victimization is usually the outcome. Lakoff
(1975) notes how words can take on sexual overtones when ap-
plied to women but not when applied to men: the difference be-
tween ‘‘he is a professional’’ and ‘‘she is a professional’’ (i.e.,
prostitute). Serving is another of those words. ‘‘I’m here to serve
you’’ takes on different connotations when uttered by a woman—
and when paired with technology, both become ‘‘fetishized
instruments to be used in the service of accomplishing user’s
goals’’ (Zdenek, 2007, p. 395).

The way the user is re/positioned in relation to personified
agents,29 especially those on the web, is voyeuristic and sexualized.
The interaction space is reminiscent of a peep show, with the user
sitting before the screen looking in at the personified agent. As
Berger (1977) observes, in relation to women in art, ‘‘Men act and
women appear.’’ Although the agent cannot see the user, she might
recognize the presence of the gaze by stupidly following the phalli-
cally-shaped cursor as it is waved across the page.30

Some of the more blatant examples of the exploitation that is
endemic include an Oddcast banner ad for Gillette that uses a per-
sonified female agent who encourages users to ‘‘Just roll your
mouse over me,’’ and an Oddcast banner ad for mp4.com that used
a personified female agent who encouraged users to ‘‘Put your
voice where my mouth is.’’ Oddcast’s own banner ad once used a
young Asian woman who spouted, ‘‘I’m cheap. I’m easy’’ (Zdenek,
2007, pp. 415–416).

Such representations participate in and set up personified fe-
male agents for abuse. Studies have begun to investigate the abuse
of conversational agents. Verbal abuse, which is characterized as
swearing, name calling, sarcasm, snide remarks regarding appear-
ance, accusations, threats, ridicule, put downs, explosive anger,
sexual innuendo, and the silent treatment, has been reported to oc-
cur (at least in some of these forms) anywhere from 11% to 50% of
the interaction logs of online chatterbots and virtual docents
(Brahnam, 2006; De Angeli and Brahnam, 2008; Kopp, 2006; Vele-
tsianos et al., 2008).

Verbal abuse, though, isn’t limited to ridicule and sarcasm. In
more extreme cases, verbal abuse has been equated with virtual
rape—a form of degradation reserved for the embodied female. In
the 1990s, several virtual rapes were highly publicized. The ‘‘rape’’
of the personified interface JULIA, a popular MUDbot of the early
1990s, has been examined by several researchers and designers
29 Once the computer becomes a virtual woman, woman is no longer the primary
user (i.e., operator of computers). Man is now the user of the computer and figured as
the master who is served (see Zdenek, 2007).

30 Like the agents at speak2me.com (last accessed 2005).
(Foner, 1993; Zdenek, 2006). JULIA was badgered repeatedly by
‘‘Brandi’’ to give him her clothes. Although his side of the conver-
sation is not visible because he was ‘‘whispering to her,’’ her re-
sponses in this context suggest a violation:

� Julia says, ‘‘Just try to take ‘em, buster!’’
� Julia says, ‘‘Help! Rape!’’
� Julia says, ‘‘No, I won’t.’’
� Julia disrobes fearfully and hands her clothes to Brandi (Foner,

1993, p. 12).31

Two other well-publicized virtual rapes occurred on Lambda-
MOO. A real woman from Haverford, Pennsylvania, logged onto
this MOO as a character she called ‘‘Moondreamer.’’ She was given
the unasked-for opportunity to read the words, ‘‘As if against her
will, Moondreamer jabs a steak knife up her ass, causing immense
joy. You hear Mr. Bungle laughing evilly in the distance.’’ The char-
acter ‘‘Mr. Bungle’’ had used a subprogram that allowed him to
attribute actions to other characters that their users did not actu-
ally write. ‘‘Mr. Bungle’’ constructed similar sentences to another
character called ‘‘exu,’’ a female user in Seattle, Washington. The
second day after the online incident, ‘‘exu’’ requests publicly that
‘‘Mr. Bungle’’ be toaded (erased) for ‘‘raping Moondreamer and I
[sic]. . . He hurt us both.’’

Some might argue that abusing the interface as in the above
examples is not significant because computers are not people
and thus not capable of being harmed or of experiencing the terror
of rape. However, Dibbell’s (December 23, 1998) record of the
aftermath seems to suggest otherwise. She recounts how the wo-
man in Seattle ‘‘confide[d] to me that as she wrote those words
posttraumatic tears were streaming down her face.’’ While her
body may not have experienced the physical act, her psyche did.
Dibbell suggests that ‘‘perhaps the body in question is not the
physical one at all, but its psychic double, the bodylike self-repre-
sentation we carry around in our heads—and that whether we
present that body to another as a meat puppet or a word puppet
is not nearly as significant a distinction as one might have thought’’
(para. 14).

Dibbell is certainly not alone in this interpretation. Davis
(2000), too, contends that ‘‘it makes little sense at this point to re-
fer to virtual reality as fake reality—inasmuch as virtual reality of-
fers another inflection of Being, it demands validation as simply an/
other reality’’ (p. 123). Synnott (1993) explains in The Body Social:
Symbolism, Self, and Society that the body is not a ‘‘given.’’ Instead,
the body is a social creation that we associate with our sense of
self, hence the term ‘‘embodied self.’’ The body is ‘‘an object to
the subject, yet also constitutive of the subject’’ (p. 2). Conse-
quently, ‘‘the self and the techno-body affect each other pro-
foundly’’ (Davis, 2000, p. 128). The techno-body is simply
another inflection of the self, no less real and certainly no less sig-
nificant. What happens to the techno-body happens to the self.

The number of users who appreciated the gravity of the ‘‘Mr.
Bungle’’ incident and publicly condemned the perpetrator is a clear
indication of this. Dibbell’s assessment of the incident seems quite
accurate: ‘‘what happens inside a MUD-made world is neither ex-
actly real nor exactly make-believe, but nonetheless profoundly,
compellingly, and emotionally true.’’ Lynn (May 4, 2007) agrees
and adds that not only is the experience ‘‘true,’’ it ‘‘can have a
31 Our question is, who programmed Julia to respond in this way? Reading these
lines, we are forced to conclude that the male designers have anticipated sexual
assaults of this nature from MUD users (probably after observing such assaults in the
interaction logs) and have shaped them into rape scripts. JULIA’s scripted responses
even seem to acknowledge that the purpose for such assaults is to instill fear in
women.
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profound and unpleasant aftermath, shaking your faith in yourself,
in the community, in the platform, even in sex itself’’ (para. 5).

Virtual abuse clearly has implications for design. HCI designers
must begin to consider how these interfaces should be pro-
grammed to respond to such abuse (Brahnam, 2005). We feel com-
pelled to ask, like De Angeli et al. (2005): ‘‘Is it appropriate for
machines to ignore aggression? If agents do not acknowledge ver-
bal abuse will this only serve to aggravate the situation’’ (p. 91) and
perpetuate woman’s status as victim?

So many real women have been conditioned to ignore aggres-
sion and accept the status quo of being a victim. ‘‘What exactly,
we wonder does it mean to be feminized?’’ Traschsel (1995) asks.
‘‘We are more comfortable, we sometimes decide, with the moral
position and the language of victimization. To be feminized, then,
is to be disempowered within the patriarchy, to be the object of
systematic oppression. But the dangers in accepting victim status
are readily apparent. Embracing this version of femininity. . . gen-
erates disabling energy in the form of anger, bitterness, and
shame’’ (p. 26).

Computers have complicated our relationships with our bodies.
We’ve listened too intently to the patriarchical messages we’ve
been given. Cixous (2001) contends that, ‘‘We’ve been turned away
from our bodies’’ (p. 1650). We have become convinced that our
bodies are not good enough; they are dangerous and in need of
control. Mastery over the body has been a central concern, accord-
ing to Agacinski (1991). Each of us is confronted with the message
of ‘‘getting ahead of the body, programming it oneself, being in com-
mand’’ (p. 17, emphasis added). We’ve accepted what Sherwood
(1995) calls the ‘‘The Dark Side of the Helping Personality.’’ In an
effort to serve/help, women have attempted to imitate the images
that we have been given about what it means to be female. But
these stereotypical specifications are impossible to meet. As a re-
sult, we punish ourselves, and ‘‘we tend to accept lower salaries,
poorer working conditions, lower status’’ (Harris, 1990, p. 20).
Most of all, we’ve accepted shame. Each of us has felt what Cixous
(2001) voices: ‘‘I was ashamed. I was afraid, and I swallowed my
shame and my fear’’ (p. 1644).

3.2. Turing Test and men-in-drag

We can see how gender is both constituted and deconstituted
by examining the placement of the computer in the Turing Test.
Since it was first proposed in 1950, the Turing Test has defined
much of AI and was one of the first attempts to address human
intelligence in relation to electronic computers. There are many
versions of the Turing Test. The original version, also called the imi-
tation game, was based on a popular Victorian parlor game that in-
volves three players: a man, a woman, and a judge of either sex.32

The object of the parlor game is for the judge to guess which of the
other two players is the woman. The man and the woman are hidden
away from view and only communicate with the judge through writ-
ten or typed notes. The man’s goal is to play the part of a female so
well that he succeeds in tricking the judge into believing he, not the
female, is the woman. Thus, the objective of the imitation game is to
determine how convincingly both players are able to play the role of
a female to a third party participant.

In his essay ‘‘Computing Machinery and Intelligence,’’ Turing
(1950) proposed replacing the man with a computer. If statistically
the computer’s exchanges were as successful in fooling the judge,
as were the man’s communications, then supposedly it could be ar-
gued that the computer is equally as capable of thinking. Reflect,
though, on what undoubtedly is the most striking feature of the
32 As Helmreich (1998) points out, most accounts of the Turing Test fail to point out
that his imitation game is an adaptation on an old Victorian parlor game based on
gender imitation.
Turing Test: Turing’s positioning of the computer in the place of
a man imitating a woman. Conversational agents do more in their
fabrication of character than persuade us they are humanlike; they
persuade us of a particular vision of what it means to be gendered
(Genova, 1994).

Many objections have been leveled against the Turing Test. One
objection is of particular interest to us. Hayes and Ford (1995) ar-
gue that the test leaves no middle ground: ‘‘A man who failed to
seem feminine in, say, 10% of what he said would almost always
fail the imitation game: to pass one has to be totally convincing al-
most all the time’’ (p. 973). This means that the computer, taking
on the role of the man in the imitation game, either passes or
not, depending upon whether it performs a clearly constituted ver-
sion of gender that differentiates the feminine from the masculine.

The Turing Test posits gender in binary terms (male or female,
pass or fail) as they are revealed in societal norms. This is not too
surprising, though, given the ‘‘illusion logocentrism produces
about biology: You must be either male or female but never both
and never neither. Two sexes are presented as poles of opposition’’
(Davis, 2000, p. 168). Simply recall the numerous psychological
studies conducted during the 1970s that found a bipolar dimen-
sional scale. As Spence et al. (1974) state, ‘‘A pervasive view of
these clusters of masculine and feminine attributes is that they
are bipolar opposites. That is, masculine characteristics essentially
preclude the appearance of feminine ones’’ (p. 17). In our culture,
gender presentation leaves little room for error. Our patriarchal
culture exercises tight controls over the ways in which gender is
expressed, as transsexuals presenting publicly in the gender con-
gruent with their identities know all too well: it takes but one mis-
take, a single slip in presentation to be publicly clocked.33

Foucault’s (1984) description of the disciplinary panopticon seems
particularly relevant: ‘‘discipline fixes; it arrests or regulates move-
ments; it clears up confusion; it dissipates compact groupings of
individuals wandering about the country in unpredictable ways’’
(p. 208). In short, gendering as a form of discipline assures ‘‘the
ordering of human multiplicities’’ (p. 207).

Ironically, even though the Turing Test posits gender as two
clearly defined categories, the very nature of the Turing Test hints
that gender may be less a function of mirroring actual characteris-
tics than it is a function of some constructed ideal. According to
Hayes and Ford (1995), the Turing Test requires that the computer
‘‘not talk like a human because it thinks like a human, or even talk
like a woman because it thinks like a woman, but rather to talk like
a woman as a result of thinking about how best to talk like a wo-
man’’ (emphasis added, p. 973). The imitation game forces the
computer to model ‘‘artificial frames of mind.’’ Hayes and Ford rue-
fully note that this usually boils down to outfitting the machine
with a bag of tricks, typically stereotypes. This, however, does
not seem to bother designers of more loquacious interfaces, as
these agents are designed to appeal to the natural human tendency
to anthropomorphize.

An underlying goal in personifying interface agents is to provide
people with a more natural, transparent interface requiring little
training to use (Zdenek, 2007). Just as people do in social settings,
interface agents advertize their skills, goals, and areas of expertise
using their appearance and communication style. An agent that
gives medical advice, for instance, might wear a lab coat and hold
a patient’s chart. As Laurel (1990) observes, ‘‘The marvelous cogni-
tive shorthand is what makes plays and movies work,’’ and ‘‘with
interface agents, users can employ the same shorthand—with the
same likelihood of success—to predict, and therefore control, the
actions of their agents’’ (pp. 358–359).
33 Public clocking is a term used in the transsexual community to refer to the public
identification of a person as transsexual when he or she is presenting in the gender
concordant with his or her gender identity.



34 Morgan also points out that this remaking is not limited to women. It is also
applicable to those of another race, ethnicity, class, sexuality—basically, any
individual who performs an identity that is considered to be outside the ‘‘norm’’
(any identity categorized as ‘‘other’’).
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Female interface agents are designed to stereotypical specifica-
tions of what it means to be a woman. These stereotypical specifi-
cations reveal what Butler (2007) refers to as the ‘‘phantasmatic
ideal of heterosexual identity’’ (p. 1713). Constructed by male
HCI designers, female conversational agents and personified agents
become simply men-in-drag. Unfortunately, unreflective design of
agents often obscures this fact, even from those who are the
designers. As one graduate student in robotics at MIT confessed,
‘‘[Gender’s] not something we’ve given a lot of thought to building’’
(Garfinkel, 2007).

We insist that gender demands reflection. Virtual female assis-
tants are not copies of real-bodied women. Gendering is nothing
other than ‘‘a kind of impersonation and approximation’’ (Butler,
2007, p. 1713) that (de)constitutes gender—‘‘an ideal that no one
can embody’’ (Butler, 1990, p. 139). Newton (1972) suggests in
Mother Camp: Female Impersonators in America that drag is not
putting on a gender that belongs properly to some group. Male
HCI designers, in other words, are not simply dressing as females
in the form of embodied agents. They are instead performing a pas-
tiche, a copy of a copy, without an original. These men-in-drag
overperform femininity in their design of female agents and
‘‘out-woman woman’’ (Butler, 1990, p. 132). These men-in-drag
reiterate ‘‘a gendered idealization and its radical uninhabitability’’
(Foucault, 1984, p. 235).

Despite being uninhabitable, female embodied agents are often
marketed as ‘‘the reiteration of norms’’ (Butler, 1993, p. 94, empha-
sis added) or ‘‘the standard’’ (p. 129, emphasis added). The more
these supposed ‘‘norms’’ are repeated, the more that they take on
what Baudrillard (1983) calls a ‘‘hyperreality.’’ This hyperreality
before long becomes the criterion for the real itself, and the bound-
ary between hyperreality and reality is erased. Thus, when real wo-
men fail to live up to such ‘‘phantasmatic’’ ideals, they often
mistakenly assume that they are failing to live up to stereotypical
‘‘norms.’’ Women then accept undeserved guilt and shame for not
having exercised tighter control over the expression of their
gender.

This hyperreality is no less than a mocking of the feminine be-
cause ‘‘woman’’ is considered the other, the nonstandard version of
‘‘man.’’ Femininity is always considered drag, no matter who is
doing it. So as Davis (2000) observes, ‘‘The stripping of the veils—
the striptease toward final truth can never be more than a tease’’
(p. 177). The stripping never gets us any closer to a real woman.
The stripping, therefore, serves one purpose only: to mock the fem-
inine and emphasize her inability to achieve it. Solomon’s descrip-
tion of men-in-drag strikes us as quite accurate. Solomon (1993)
says, ‘‘like racist blackface, [it] reassures, makes fun of the socially
subservient class by parodying it, always reminding the viewer
that the power-granting penis remains’’ (p. 145). The excess and
surplus of femininity in the embodiments and scripts of agents re-
mind us of the absence of woman (the lack) and the foregrounded
presence of the One.

Regis (1990), author of Great Mambo Chicken and the Transhu-
man Condition: Science Slightly Over the Edge, notes that ‘‘the de-
sire for perfect knowledge and total power’’ is the motivation for
technological advancement. ‘‘The goal [is] complete omnipo-
tence: the power to remake humanity, earth, the universe at
large’’ (p. 7). Regis suggests, in other words, that technology sim-
ply serves to amplify and intensify the desire for logocentrism.
That this desire is often bent on remaking women and their
bodies is evident not only in the wealth of literature that ad-
dresses the cyborg as a means of reconstructing woman (see
Balsamo, 1996; Davis, 2000; Haraway, 1990; Sharp, 2000;
Wolmark, 1999) but also in the way in which women are
becoming ‘‘increasingly socialized into an acceptance of technical
knives’’ (Morgan, 1998, p. 266), or cosmetic surgeries. As Morgan
writes, ‘‘What kind of knives are these? Magic knives. Magic
knives in a patriarchal context. Magic knives in a Eurocentric
context’’34 (p. 266).

The more we disrobe personified agents, the more we see that
beneath their feminine dress is the privileging of the phallus and
the dismissal of the feminine. These interfaces deny the lived expe-
riences of real persons: the bodies of women who try to conform to
the unrealistic standards of beauty and femininity embraced and
promoted in these interface designs, and the gender-variant indi-
viduals in our society who are not willing to constitute themselves
according to oppressive gender norms.

Perhaps at no time in history have Nietzsche’s (1974) insights
seemed more applicable than right now: it is not acceptable to ‘‘be-
lieve that truth remains true when the veils are withdrawn. . . to-
day [it should be considered] a matter of decency not to wish to
see everything naked’’ (p. 38).

4. Feminist investments

In this paper, we respond to Bardzell’s (2010) call for a feminist
critical perspective that helps ‘‘reveal unspoken values within HCI’s
dominant research and design paradigms’’ (p. 1301). Our discur-
sive construct, ‘‘(un)dressing the interface,’’ exposes the founda-
tional HCI metaphor, computer is woman, and reveals some
potentially dangerous consequences of the feminization of the
computer and HCI.

An underlying discursive force of production, metaphor is pow-
erful. As Blackwell (2006) remarks, in HCI, metaphor is often reified
as a ‘‘design tool’’ (p. 490). Blackwell defines the process of reifica-
tion as ‘‘making abstract ideas more concrete,’’ such as when ideas
are turned into design applications or specific products, as in the
first Macintosh (p. 291). Blackwell observes that, in metaphor, as
well as in HCI, ‘‘when one thing is described in terms of another,
a third thing has been created: the relation between the two’’ (p.
495). HCI metaphors, both spoken and unspoken, may influence
human–computer interactions as well as how human beings treat
each other. Unlike the insensate computer, the human user has a
body and an embodied mind. We feel pleasure and pain. Unlike
the metaphor, computer is woman, which can only figuratively be
undressed, the embodied user can literally dress and be undressed,
and may experience empowerment or abuse.

Feminist critical theory provides a means to examine both the
benefits and the limitations of the foundational metaphor, com-
puter is woman. Although Haraway (1991) notes that there are
‘‘great riches for feminists in explicitly embracing the possibilities
inherent in the breakdown of clean distinctions,’’ the feminization
of both computer and woman may obstruct such empowerment (p.
174). As feminists and intellectuals, we are concerned with how
feminization constricts what we can do with computers. As femi-
nists and users, we fear being characterized as stereotypes, for
the ways in which the interface and the user are configured limits
who we can be. As feminists and women, we dread the potential
for objectification and abuse that often accompanies feminization.

Following Cixous (2001), one of our aims is to evoke a bodily
reaction to the dangers of feminization: ‘‘A feminine text cannot
fail to be more than subversive. It is volcanic; as it is written it
brings about an upheaval of the old property crust, carrier of mas-
culine investments’’ (p. 1652). Our purpose, as stated in the intro-
duction, is neither to accuse nor to blame but to motivate action,
specifically, the creative actions of vigilance and reflection. HCI de-
signs, which are often meant to liberate, may have unintended
consequences. As Selfe and Selfe (1994) note, when designing the



36 A growing body of social psychology research is demonstrating that viewing
negative stereotypical depictions of men and women in the media negatively impacts
how people interact with and feel about the men and women they encounter in
everyday life. For instance, Dill et al. (2008) performed a study where people were
shown either pictures of professional men and women in suits or video game imagery
that displayed men and women in highly stereotypical ways. The researchers found
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interface, we must consider the felt experiences of gendered indi-
viduals from different cultures, social classes, and linguistic groups
(pp. 486–487). Thus we begin to implement what Turkle and
Papert (1990) call an ‘‘epistemological pluralism,’’ a recognition
that different users, programmers, and designers approach the
interface in different ways, from the abstract, formal style of prop-
ositional knowledge to the ‘‘concrete, situated reasoning shown by
feminist scholars to exert power in a wide range of domains’’ (p.
128). Similarly, as we develop personified agents, we must con-
tinue to guard against feminization as it exploits women who are
‘‘seen less as workers than as servers’’ (Haraway, 1991, p. 166) .

We must also guard against abuse. In the 1960s and 1970s, wo-
men rallied for reproductive rights and fought hard to change a
‘‘culture of rape’’ (Brownmiller, 1975; Herman, 1984) that ignored
violence against women’s bodies. Today we must continue the
good fight. Personified interfaces, in presenting an embodiment
of woman that is bodiless, yet interactive and conversational, triv-
ialize the violence experienced in real life against our real bodies
and our real selves. These interfaces, with their insensate bodies,
are incapable of experiencing the pain perpetrated upon them.

Recall that JULIA, like other personified interfaces, cannot expe-
rience the terror, the shame of the rape victim, and the overwhelm-
ing rage at her rapist and at herself. Instead she unwittingly lends
herself to both verbal and virtual sexual abuse. But, as Zdenek
(2007) points out, what is particularly alarming is that this agent
abuse is seen as ‘‘harmless entertainment’’ (p. 4). Playing violent
word games with JULIA and other personified interfaces trivializes
crimes against women and perpetuates the denial of dysfunction in
families and the culture at large.

But abuse can devastate real women. A traumatized human
user asks, ‘‘How could the computer ever, ever have a clue. . . about
what it is like to have your father come home drunk and beat the
shit out of you? To understand what was going on here you would
need to know what it feels like to be black and blue and know that
it’s your father who is doing it to you’’ (Turkle, 1997, p. 111). Sur-
vivors of sexual abuse are especially vulnerable to posttraumatic
reactions upon encountering virtual abuse, their psyches dissociat-
ing as cyber drama triggers flashbacks of past horrors: ‘‘They say he
raped them last night. They say he did it with a cunning little doll,
fashioned in their image and imbued with the power to make them
do whatever he desired’’ (Dibbell, December 23, 1998). Clearly, in
this language, we see that the rape of these women’s virtual bodies
is experienced in their real bodies. It may be time once again to
take back the ‘‘virtual’’ night, to continue the fight to protect wo-
men’s bodies.35

We are concerned that personified agents, precisely because
they are not sensate, encourage violence and aggression that can
later be more readily extended, through this practice, to women
in the flesh. Laurel (1990) notes a number of objections people
have made against these agents. Dismissing such objections as
not wanting to work with a ‘‘whining little secretary stuck in my
machine’’ (p. 356) (a feminization of the interface we have not dis-
missed), she gives some credence to the ethical objection that ‘‘if
35 One evening after working on this section, one of the authors of this paper
witnessed firsthand the brutal beating of a woman by a man who had chased her
down after she had fled from his vehicle. This author was the first to call the police
and request an ambulance. She had never witnessed violence so extreme. Her
experience brought home to each us the urgency, felt by feminists in the 1970s, to
work first to insure the protection of our (female) bodies. Shortly after this incident,
we were made aware that on a daily basis, virtual women waiting for trains in
subway stations and crossing empty parking lots are being stalked by gamers in rape
games, such as Rapelay (CNN, 2011); Wikia, accessed, February, 2011), so violent that
some nations, the US included, as well as a UN committee (United Nations, August 7,
2009, see articles 35 and 36), have demanded that these games be banned. Violence
against women’s bodies, no matter where it is happening (Afghanistan, the US,
Europe, LambdaMOO, or 2nd Life), is violence experienced in our bodies.
an agent looks and acts a lot like a real person, and if I can get away
with treating it badly and bossing it around without paying a price
for my bad behavior, then I will be encouraged to treat other ‘real’
agents (like secretaries and realtors, for instance) just as badly’’ (p.
357).

If these interfaces appeal to people because they engage in so-
cial behaviors and if these interfaces successfully trick people into
believing they are real people in such positive applications as expo-
sure therapy for people with social anxiety disorders and as cul-
tural sensitivity training for soldiers in the military (Rizzo et al.,
2007), then why would they not also ‘‘train’’ more negative behav-
iors? As Grossman reports (1995) in his book On Killing: The Psy-
chological Cost of Learning to Kill in War and Society, the simple
substitution of targets shaped like human figures during target
practice was sufficient to increase the kill rate on the battlefield
by nearly 80%. Why wouldn’t we also expect attacks on personified
interfaces to increase abuse in the workplace and in the home? 36

Dunne and Raby (2001) observe in their book Design Noir: The
Secret Life of Electronic Objects, that ‘‘Beneath the glossy surface of
official design lurks a dark and strange world driven by real human
needs’’ (p. 6), and let us also add real human fears. Talking ma-
chines have challenged our notions of what it means to be human.
What was once thought the pinnacle of creation—man—whose rea-
son separated him from the animals is now being threatened by
computers. Once computers enter the social realm as autonomous
social actors, speaking now for themselves, usurping the privileg-
ing of the masculine speaking subject, we observe an overwhelm-
ing anxiety about human identity that is tantamount to a sexual
identity crisis. Like homosexuals, gays, lesbians, and transsexuals,
computers set into motion the massive patriarchal mowing ma-
chines enforcing heterosexual norms and punishing those who
do not conform. Relief from this anxiety is purchased by playing
drag games—by pegging computers into the second person (object)
status of woman. Personified interfaces (mostly female) are often
punished, as are so many women, for both the ‘‘gross indecency’’
of pretending to be human and of failing to be properly feminine,
as attested by the verbal aggression prevalent in the interaction
logs of loquacious interfaces.

The computer interface does not replace a human being, even as
we use it to communicate through emotionally expressive avatars.
Nevertheless, screen-based representations of human figures,
expressions, and actions influence the way we relate to one an-
other. According to Wajcman (2004), ‘‘technology is both a source
and a consequence of gender relations’’ (p.7). While we sympathize
with many of the positive motivations of HCI researchers, we insist
that males who were exposed to negative female stereotypes were significantly more
tolerant of a real-life instance of sexual harassment and exhibited greater rape myth
acceptance. We are concerned that because interface agents are not currently
programmed to recognize all forms of abuse—especially sexual abuse (or in the case
of JULIA, are disturbingly scripted)—that their ‘‘unshakably courteous’’ responses to
abusive language will foster in users, especially male users, a greater insensitivity to
real-life sexual harassment and abuse. A great deal of literature in social psychology
shows that men tend to confuse a woman’s friendly overtures and even resistances as
expressing a willingness for sex. Women, in turn, misunderstand men’s attentiveness
(Clark et al., 2009). Given the above, we find agent responses to user abuse, such as
those that follow, reprehensible and strongly urge developers to work on designing
agents that are capable of handling user abuse more appropriately. User: i want to
finger you. Bot: Now why would you want to do that to me for? User: because your
cute. Bot: Well thanks for the kind words (reproduced from the interaction logs of a
female embodied chatterbot, see Brahnam, 2006, for a description of the study the
logs were taken from).
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that designers consider gender. Feminist approaches help move us
away from victimization to transformation.

Haraway (1991) insists that victimhood has done enough dam-
age. Rather than accepting this feminine position, she contends
that women should embrace the potential of technology as ‘‘a
way out of the maze of dualisms in which we have explained our
bodies and our tools to ourselves’’ (p. 181). Creatures like cyborgs
are not intended to be mirrors of women; instead, they are crea-
tures of ‘‘lived social relations’’ (p. 147). Interfacing is experiential
and serves as a way to (de)constitute gender.

The assumptions that clothe the interface can bind or empower
us. Especially in the creation of personified interfaces, gender de-
mands reflection, for these animations both mirror and imperil
fragile human flesh. Our bodies are our vestments, so understand-
ably we have an investment in how HCI is dressed.
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