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Gender Research and IT Construction: Concepts for a 
Challenging Partnership 

Susanne Maass, Els Rommes, Carola Schirmer, Isabel Zorn 

“We, the representatives of the peoples of the world, […] declare our common de-
sire and commitment to build a people-centred, inclusive and development-oriented 
Information Society, where everyone can create, access, utilize and share informa-
tion and knowledge, enabling individuals, communities and peoples to achieve their 
full potential in promoting their sustainable development and improving their quality 
of life, premised on the purposes and principles of the Charter of the United Nations 
and respecting fully and upholding the Universal Declaration of Human Rights.” 

This Declaration of Principles for Information Society was made during the UN 
World Summit of the Information Society in Geneva 20031.

Current transformations towards the Information Society are affecting pro-
fessional and private lives, individual and societal interactions, economic and 
educational directions and technological developments. Or, to put it the other 
way around: New technologies and in particular information and communication 
technologies offer a multitude of opportunities for transformations in the men-
tioned (and many more) fields. To emphasize this close connection the EU used 
the term ‘Information Society Technology’ (IST) in their 6th Framework and put 
forth the "IST Vision: anywhere anytime natural access to IST services for all"2.

1 Information Society Technology – New Opportunities for Everyone? 

Notwithstanding the ideological goals of creating an ‘inclusive’ Information 
Society for ‘everyone’, the chances offered by Information Society are unequally 
distributed, e.g. by country, class, ethnicity – and by gender, the very aspect this 
book will focus on. Equal opportunity is the agreed-upon goal of WSIS par-
ticipants. With respect to gender, the EU set out to accomplish equal opportunity 
by its so-called ‘gender mainstreaming’ strategy. This means that political actors 

1 WSIS Declaration of Principles http://www.itu.int/wsis/docs/geneva/official/dop.html 
2 http://cordis.europa.eu/ist/activities/activities.htm
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need to assess the potential consequences of any decision for women and men, 
including those concerning implementation strategies for Information Society 
Technologies.

Access to and ability to use IST are the prerequisites for participation in 
many of today’s social, cultural, political or economic activities. Lack of oppor-
tunity as well as individual abstinence, both have the same effects: being a ‘non-
user’ of computers or the Internet means to be excluded from large parts of 
society, so inequalities in access and use are highly problematic. On top of this, 
involvement in IST design is a highly prestigious activity. Information techno-
logy business offers positions of power and good incomes for those with the 
appropriate (technical) education and enough self-confidence. 

With respect to sex we currently find inequalities of various kinds. On a 
global scale the kind and quantity of IST use still differs widely. Women’s 
access to Internet technology is generally lower than men’s, and this is true not 
only for the South but also for the North (except for the US): According to the 
SIGIS report, in January 2002 women in France, Germany, UK, Norway, 
Denmark and Sweden accounted for about 40-45% of all Internet users, with 
women in Italy and Spain just below 40% (Stewart 2002, 5). The overview also 
lists research results which show that women use the Internet less often than men 
and that the individual Internet sessions by men take longer than women's (ibid.). 
In 2006 the percentage of Internet users among men (65.4%) was still higher 
than among women (51.5%) in Germany (TNS infratest 2006). Especially 
among people with low educational background the gender gap is much more 
significant.

By far the largest gender gap can be observed in IT professions. In several 
European countries like Germany, UK, the Netherlands, Belgium, Italy, Den-
mark, Austria, Finland, Sweden and France, the numbers of women researchers 
in engineering and technology were below 20% of total researchers in 1999, 
some of them even below 10% with an EU average of 12% (Stewart 2002, 18). 
In all major OECD countries female graduates in computing are (often far) less 
than 50 % of all graduates (OECD 2006). In Germany in 2004 less than 17% of 
all incoming students and about 16% of the graduates in the field of computing 
science were women, these numbers are even lower in Denmark, the Netherlands 
and Belgium. Countries like the UK, Italy and France have a slightly higher 
percentage of around 22% female graduates amongst computing scientists, 
whereas Finland and Sweden have the highest percentage with over 40%. 

Gender research with respect to the field of computing has been done for 
quite some time (for an early overview see Richelmann, Schmidt 1989). The 
most important starting point was the perceptible gender gap in computing as 
described above. Gender research was done from two perspectives: from 
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‘outside’ – social scientists studied science and technology disciplines and the 
people involved in them; and from ‘inside’ – women in science and technology 
reflected on discipli-nary cultures and on their own biographies. Authors from 
both perspectives present their work in this book. 

The book is based on contributions to the International Symposium ‘GIST – 
Gender Perspectives Increasing Diversity for Information Society Technology’ 
that took place in Bremen, Germany, in June 20043 (N. et al. 2004). The 
symposium attracted researchers from around the world and from many 
disciplines, sharing the goal of applying gender research to the IT sector and of 
supporting women’s projects with adequate technology. Gender perspectives do 
increase the diversity in thinking about technology, its use and its users. The 
authors in this book will present new starting points for criticism of technology 
and examples for ways to actively influence IST development.

Our aim is to show that by explicitly introducing gender perspectives into 
IST design we have a chance not only to bridge the digital divide but also to 
improve IST and its construction processes in general. Today software designed 
for a female audience sometimes is based on very simple stereotypes that picture 
girls and women in traditional roles and as disinterested, even antipathetic and 
unknowledgeable users of technology. We hope instead that software con-
struction informed by gender studies will support the deconstruction and 
transformation of existing assumptions and structures as far as gender relations 
are concerned and will lead to software and software design processes that will 
empower men and women. 

The authors’ disciplinary backgrounds are diverse, ranging from computing 
science, math and biology to philosophy and theory of science, but also scholars 
with a background in sociology, psychology, international management and the 
arts are represented. They bring together perspectives from computing science 
and from gender studies and they cover epistemological, technical, educational 
and socio-political questions. With these topics we address a variety of readers: 
computing science researchers who work on socially oriented software 
engineering methods or innovative technologies with an interest in encountering 
new perspectives on requirements engineering and paths of innovation; software
designers interested in constructive impulses that cause them to question their 
own images and assumptions about the user communities they serve; gender 
researchers with an interest in examples of how to apply gender research to the 
fields of IST development; computing scientists applying for project funds as 
well as policy makers with an interest in gender mainstreaming criteria that are 
relevant in technology design projects; and teachers and trainers in technology

3  see www.e-gist.net 
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with an interest in gender-sensitive teaching practices. 
The remainder of this chapter will start by defining three gender research 

approaches to Information Society Technology: the liberal tradition, standpoint 
theory and post-structuralism. In section 3 we will describe how this fits with the 
traditional concepts of computing science and recent trends to further open the 
discipline for social considerations. In section 4, we will introduce the various 
parts and chapters of this book.

2 Gender Studies Approaches to Information Society Technology 

Although all authors in this book relate to gender studies in some way or other, 
their perspectives vary as much as their disciplinary backgrounds. Indeed, gender 
studies itself is a multi- and interdisciplinary field of research, the commonality 
amongst gender studies researchers in general and specifically in this book is 
caused by the kind of questions asked. The critical perspective is common with 
attention being paid to power structures and relations (making visible who bene-
fits and what is invisible and/or undervalued) on the one hand and to studying 
and challenging existing norms, to show where changes and transformations are 
possible on the other. Similarly, imagining ‘the’ gender (sensitive) perspective or 
one single methodology is inherently problematic. As many gender researchers 
have shown, each set of standards, categorization or instrument brings its own 
blindness, obscures some things at the same time as it highlights others (see 
Bowker, Star 2000; Maass, Rommes this volume; Björkman et al. this volume). 
This is especially problematic in a field of research that intends to study what is 
being left unstudied or invisible. 

Concepts and questions used in gender analyses have shifted over time as 
research topics and interests changed, as theoretical and political positions shif-
ted and as different explanations for the gender gap led to different policy and 
research frameworks. We will introduce three perspectives, epistemologies, or 
research frameworks; each employing different sets of questions and each pre-
senting different sets of explanations for the relative exclusion of women from 
the Information Society. These perspectives have also led to different kinds of 
measures to narrow the gender gap, some of which have been adopted by policy 
makers or companies. In each chapter of this book, traces of, points of inspi-
ration or references to these traditions can be found. We will present the liberal 
tradition, standpoint theory and post-structuralism (for similar categorizations 
see e.g. Wajcman 2004). 

In the liberal tradition, which is the research framework most commonly 
found amongst policy-makers, women and men are regarded as being equal. 
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However, since women have been placed in a disadvantaged position, they need 
support in overcoming material and other barriers that exclude them from the 
Information Society. So, much policy for including women in the Information 
Society is based on a deficit, resource or discrimination model of inclusion, 
meaning that women need economic, social and knowledge support to overcome 
their exclusion and they need support against gender discrimination at work or 
while pursuing an education. Within this tradition, it is more common to write 
about men and women, rather than about masculinities and femininities or 
individual men’s and women’s experiences. Indeed, much statistical research can 
also be categorized under this tradition. 

Gender researchers within this tradition have made women and their work 
visible in the history of the development of IST, showing that women have 
worked in IT professions since its conception and that there is no inherent 
difference between men and women that disqualifies women from being 
competent IST designers and users (Oost 1998; Schelhowe 1991). Others within 
this research framework have studied discriminatory practices. Oldenziel (1997), 
Cockburn (1985) and Hacker (1989), for instance, have shown how types of 
legislations and selection criteria at work have effectively blocked women from 
entering technological fields. Sutton (1991) and Rasmussen and Håpnes (1991) 
have shown how discriminatory practices by teachers and peers at schools and 
universities make it harder for girls and young women to gain the required skills 
and knowledge. And several studies have shown that access to computers and the 
Internet at home and for leisure activities is more easily available for boys and 
men, who have more material, cultural and social resources needed for getting 
access (Haddon 1992; Håpnes, Sørensen 1995; Bimber 2000; Stanley 2003) and 
who are not (sexually) harassed on the Internet (Cherny, Weise, 1996). With the 
help of the ‘script’-concept, questions about whose work, skills, ambitions and 
needs are supported by technology can be posed, showing how not only in 
culture but also in technology itself exclusion mechanisms can be incorporated 
or maintained (Green et al. 1993; Hofmann 1999; Rommes et al. 1999; Rommes 
2002a; Bardini, Horvath 1995). 

The liberal feminist tradition and especially policies based on this research 
framework have been criticized for unconsciously replicating the male norm in 
society: if all barriers are removed, women should become as active and in the 
same way active as men. Although material preconditions and resources are 
indeed vital for the inclusion of many (but certainly not all) women, the 
relevance and the pleasure of IT use for individual women need to be clear 
before strategies based on these models may work, which brings us to the second 
research and policy framework. 
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The main thesis of the standpoint theory is that women and ‘femininities’ 
(e.g. female connotated characteristics, skills and values) need to be revalued and 
regarded as equally or even higher valued than male connotated values and skills. 
Hence, many but not all researchers in this tradition assume that men and women 
are fundamentally different, either because of biological reasons or by socialliza-
tion. According to this tradition, both technologies themselves and the cultures 
surrounding them are not adjusted to ‘feminine’ requirements, such as relevant 
content, utilitarian rather then fun functionalities or education and training based 
on ‘feminine’ learning styles. By making IST more relevant for women, women 
will automatically find it more attractive and may even informally learn the skills 
they need to include themselves in the Information Society. Hence, inclusion 
initiatives based on this research framework can be described as following the 
‘rational non-use model’, as they assume that women’s lack of interest for IST is 
the result of rational choices by women, and inclusion is achieved by changing 
IST, rather than by requiring women to change. This policy framework is presently 
common amongst private and commercial companies and inclusion initiatives 
whose aim is, amongst others, to create a larger market by designing more 
diversified games, software and other products and targeting women as buyers or 
consumers of IST. Presently, this framework is also common amongst managers of 
companies who want to attract and retain women in the IT industry in order to have 
employees with better communicative or social skills, or who, as they are women, 
“know their female consumers better”. Gender studies scholars have criticized this 
assumption extensively for essentializing ‘women’. 

Nowadays, among researchers within this tradition it is more common not 
to write about ‘women’, but rather about e.g. ‘people with feminine connotated 
interests’, as masculine and feminine connotated preferences, skills and charac-
teristics can be found amongst both men and women. Indeed, several researchers 
have shown that introducing more women as designers or program-mers does not 
necessarily result in products better geared towards women (Sørensen 1992; 
Rommes 2002b), nor that female IT professionals are more communicative 
(Faulkner 2006). Rather, design processes are needed in which the designer-
standpoint and its commonalities and differences with user-standpoints are made 
explicit, independent of who the designers and users are. Moreover, an often-
heard phrase within this tradition is that technologies need to be attractive for a 
wider diversity of users, including those with feminine connotated interests, 
values or characteristics. 

The main disadvantage of strategies based on the standpoint epistemology, 
especially if ‘women’ and ‘feminine connotated interests’ are regarded as the 
same, is that by working with these stereotypes they are being reinforced. By 
designing for so-called ‘female values’ (e.g. ‘simple’ interfaces or products 
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aimed to teach girls to become relationship- and fashion-oriented women) we 
reinforce existing stereotypes and produce gendered subjects (Cassell, Jenkins 
1998). This criticism applies equally to such optimistic accounts as those 
followed by cyberfeminists who point at the great potential of IST to improve 
women’s lives because of its communicative potential, but who reinforce dualist 
gender accounts at the same time. The third research framework tries to find a 
way out of this stereotypical, dichotomous way of thinking by arguing that both 
IST and conceptions of gender need to change. 

By far the most researchers within gender and IST studies nowadays 
identify themselves as working in the post-structuralist research framework.
This tradition was inspired by the cultural turn in gender and technology research 
in the 90s and led to more interest in how identities or gendered subjectivities are 
shaped and how language, representations and images influence identity 
formations. Researchers within this framework refuse ‘grand theories’ about 
men/women and masculinities/femininities, as these theories themselves may 
help in creating and reproducing the symbolic link between masculinity and IT 
which makes IT a ‘gender inauthentic’ pursuit for many (but certainly not all) 
women (see for this argument e.g. Gansmo et al. 2003). Policy makers who 
follow post-structuralist lines of argument for explaining the gender gap in IST 
can be seen to follow the image model: they aim to disconnect the symbolic link 
between technologies and masculinities that is held responsible for the gender 
gap. To change these images, post-structuralists study the constructed nature of 
gender, technology and their relations. Both gender and IT are considered to be 
co-constructed, meaning that they mutually shape each other: masculinity is a 
defining characteristic of what technology is and ‘being fascinated by techno-
logies’ is a defining characteristic of dominant masculinities in society.

Consequently, gender researchers within this tradition try to symbolically 
‘deconstruct’ and redefine both ‘femininity’ and ‘IT’, showing how instable 
these categories are. This is done, for example, by analyzing the many individual 
experiences that oppose gender and technology dichotomies or by retracing the 
semiotic or historical roots of the categories to show how they are the result of 
contingencies (like e.g. Oldenziel (1999) did with the category ‘technology’). 

Computing science like many other technology fields is about analyzing 
existing worlds and building artifacts on the basis of these analyses. Gender 
researchers following a post-structuralist framework inquire: what values are 
present in society and inscribed in technology? With what kinds of assumptions 
and values about technology, users and the society do designers work? Whose 
values and experiences are represented and what dichotomies and stereotypes are 
repeated in technologies and technological cultures? As argued before, gender 
researchers are, because of their multi-disciplinary background and simultaneous 



16 Susanne Maass, Els Rommes, Carola Schirmer, Isabel Zorn

insider/outsider position, well situated to pose these kinds of questions about 
(hidden) norms (see also Björkman et al., this volume). 

Indeed, several feminist scholars have been questioning the ‘norm’al. Schel-
howe (2004, 2005), for instance, discusses how computing science itself has 
been seen and has developed as an academic discipline. She questions the 
“normality” of seeing computing science as a kind of mathematics or as an en-
gineering discipline, both disciplines with a strong male connotation, and she 
shows that it could have been otherwise. Similarly, Turkle and Papert (1990) 
have made visible the paradigms and domination of masculine connotated values 
in the teaching of computing science whereas Kvande and Faulkner have shown 
the persistence and dominance of masculine norms within engineering organi-
zations (Faulkner 2000a; Kvande, Rasmussen 1994; Kvande 1999). Researchers 
have shown how some representations and some values rather than others 
became incorporated in technologies (Oost 2000; Faulkner 2000b). By studying 
how the at times hidden norms in education, programming practices and 
technologies have become dominant, alternatives can be suggested. 

For policy-makers and designers, the realization that men and women fall 
into more than two categories means that there is no single strategy that will 
work to include ‘all women’. Instead of aiming at standardized large systems, 
designers need to pay attention to local, contextualized knowledge and they need 
to be aware of the translations that are necessary to move from one context, 
location and set of knowledge to another (see e.g. Suchman 1994). Rather than 
encouraging designers to take into account potential users' different access to 
resources or to turn attention to feminine connotated values, gender researchers 
within the post-structuralist tradition encourage designers to pay attention to 
their specific users, to choose adequate design methodologies and to attempt to 
dissolve the boundaries between designers and users (Sørensen et al., forth-
coming; Rommes 2006). 

Gender researchers within the post-structuralist framework are mainly 
interested in the question: what gendered subjects are being (re)produced in work 
situations, through (in)formal teaching situations or by becoming a user or a 
designer of technologies? One method of studying this is to analyze biographies 
of women or female engineers interested in technology (Henwood et al. 2001; 
Herman, Ellen 2004) or to study the interactions between designers that may lead 
to gendered design choices (Oudshoorn et al. 2004). Another method is to 
closely study the gendered interactions in classrooms that may lead to gendered 
interactions with IT (Volman 1997; Stepulevage 2001). Similarly, interactions 
between IST and the users have been studied, to clarify the agency users have in 
adopting gendered technologies and to create more awareness for plural and 
diverse experiences. Several books have recently been published on how 
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technologies are incorporated in everyday life at home (e.g. Berker et al. 2006; 
Lie 2003; Rohracher 2005). 

Our conclusion is that gender studies as a whole have gained something 
from each perspective on gender and IT. From liberal feminism we have learned 
to pay attention to women: where are they, why are they excluded, what barriers 
do they encounter, in what ways are their lives being supported (or not) by 
technology? From standpoint theory we learned to look for feminine connotated 
values: in what kind of society do we want to live, what values and priorities are 
being supported by technologies and the technological culture and what hidden 
norms shape ourselves and our society? And from post-structuralism we have 
learned the importance of language, of deconstructing the values and dicho-
tomies that are presented as given, the importance of gender identity formations 
and how gender and technology co-construct each other. 

Although we have defined researchers as belonging to one or the other 
tradition, this does not necessarily mean that they would place themselves in that 
tradition or that their work solely or even comfortably fits within the traditions in 
which we have placed them. The division we have made is meant to show how 
diverse gender research approaches to IST can be, and the reader can find elements 
of each research framework throughout the various chapters in this book. In 
practice, most researchers, just as the authors here, have been inspired by and have 
adopted elements from several research frameworks, which is also the reason why 
we have not tried to place the contributions within the frameworks. 

Clearly, gender studies encompass a multitude of approaches, disciplines 
and methods. What, especially in the past, has been common and specific about 
women’s studies has been its close relation of theoretical analyses with political 
aims of facilitating changes in society to improve the position of women. 
However, as gender studies gradually became embedded in academia, its 
emphasis has shifted towards analytical, deconstructive research questions, 
which are relevant for changing society.4 Such gender studies approaches run the 
risk of sticking with the mere analysis of how technologies ‘could have been 
made otherwise’, without being able to offer alternatives.

This book is the result of combining a gender studies perspective with a 
computing science perspective. Computing science implies focusing on the 
construction of technologies and on how to change society by (re)building 
information technology. In the combination of computing science and gender 
studies the authors of the chapters in this book have tried to be critical while at 

4 The renaming of women’s studies to ‘gender studies’ is important in this respect: the focus has 
shifted from improving the position of women towards analyzing the way gender (mascu-
linities and femininities), often combined with other axes of diversity and inequality such as 
ethnicities, race, age and sexualities, is constructed in society on various levels. 
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the same time constructive and proactive in formulating alternatives. But first we 
turn to the field of socially oriented software design as a subfield of computing 
science to find out about its specific traditions, perspectives and methodologies 
and to explore in what ways gender research fits with it. 

3 Socially Oriented Software Design 

At first glance computing science does not seem to invite cooperation or easily 
integrate with gender research. In this section we will review the historical 
emergence of the field of socially oriented software design, a subfield of com-
puting science that most easily lends itself to being combined with perspectives 
from gender studies5, and we will point out the relations to gender research. 

Software development6 is a central issue in computing science. It generally 
proceeds in a sequence of phases, starting with requirements analysis. Here the 
structure and the present situation of a particular application area, the goals and 
needs of the actors and stakeholders are assessed and analyzed, and the necessary 
software functionality is determined. Most gender research referring to software 
development introduced gender as an additional analytic aspect to characterize 
contexts and actors. In the subsequent more constructive phases the software 
concept is specified and described in increasing detail and formality, finally 
leading to the implementation of a program in a concrete socio-technical envi-
ronment. Much less gender research has been done with respect to the construc-
tive phases.

The socially oriented approach to software design places particular 
emphasis on understanding the organizational and social context of the software 
development process and the use of software, comparable to what has become 
known as ’human-centred systems design’ in Scandinavia and the UK (Pain et al. 
1993). Scientists and practitioners who represent this approach develop and use 
methods and description techniques that allow for an intense involvement of the 
later software users in requirements analysis and in the development and 
evaluation of design ideas.  

In the early years of computer construction and use, computers were 
exclusively used by scientists from the ‘exact’ sciences, like mathematics or 
physics, who programmed the machines for their own use. In their programs they 
dealt with problems already formalized (mostly mathematical calculations) or 
modeled problems and processes that were relevant and well understood in their 

5  This is not to say that there are no other candidate fields. 
6 ‘Software development’ and ‘software design’ are often used as synonyms. In the context of 

‘analysis and design’, ‘design’ denotes the more constructive later phases of software development. 
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scientific contexts. If their programs would not work or if the results seemed 
unlikely, these programmers knew well what they had wanted to model and to 
achieve and they were able to eliminate their own errors.

In the 1970s, the early time of interactive computing, computers were 
introduced to more and more fields of society and non-computer experts 
increasingly started using software for their daily work. Systems were designed 
for them – users and designers became two separate groups with different 
professional backgrounds and expertise. Often in human-computer interaction, 
users did not know what they were allowed to type in and what the subsequent 
output meant. In cases of malfunction they had to wait for experts to help them. 
They often experienced computer use as complicated and annoying and not very 
helpful for their professional tasks. Users wished interaction to be more ‘user-
friendly’; the academic field of ‘human-computer interaction (HCI)’ was formed 
(for overviews see Myers 1998, Maass 1993). 

Graphical user interfaces as we know them today were expected to diminish 
these problems. The new interaction paradigm, ‘direct manipulation’ of ‘objects’ 
in ‘windows’, had been developed in cooperation between computing scientists 
and cognitive scientists taking into consideration what was known about human 
perception, thinking and learning (Shneiderman 1983). In fact these interfaces 
required less specific knowledge and skills about computers.  Software 
developers started to distinguish between ‘naïve users’ (meaning computer-
naïve), ‘occasional’ and ‘expert users’. In order to help naïve users, software use 
was made as simple as possible. This may be quite convenient for users, but also 
keeps them from learning more about how the computer works or how they can 
use application programs in more sophisticated ways.

A technical system that is to facilitate human work not only must be usable 
but also useful or ’task-adequate’ in the sense that its functionality has to match 
the tasks to be accomplished. Software design has become an important part of 
work design in that it shapes work processes - it enables or interferes with them. 
Software not only incorporates assumptions about users and their work but also 
mirrors the designer’s respect for that work. Gender stereotypes concerning work 
done by women can lead to inadequate software design. The resulting product 
may simplify the tasks, thereby reducing the necessary competences and 
preventing workers from extending their skills. It may even fail to support the 
workers' jobs and make it more difficult for them to reach their goals (cf. 
Jeanette Hofmann’s early studies of word processing systems, Hofmann 1999). 

In office work a lot of relevant work activities may remain unseen by 
observers: communication and interaction work that is mostly done by female 
office workers is considered as just requiring their ‘natural female’ skills and no 
serious education. Outsiders like systems analysts may easily overlook or under-
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value these aspects of work (Webster 1993; an example case is described by 
Maass and Rommes, this volume). Systems design based on such patchy analysis 
is prone to be task-inadequate, it risks either to make work more complicated by 
the software or to keep users in place with overly simple task models and thus to 
reproduce a gender-specific division of labor.

In the 1980s the European trade unions called for more workplace demo-
cracy and user participation in technology design and introduction. The first 
participatory projects started in Scandinavia and Germany (Bjerknes, Bratteteig 
1994). At that time in particular the German-speaking ‘Software-Ergonomie’ 
research community (the equivalent to the Anglo-American HCI-community) 
started to cooperate with work scientists to make sure that software design did 
not interfere with good work design.

Mainstream software practitioners who did not follow the socially oriented 
approach often were surprised by the fact that the users of their systems were not 
content and were reluctant to use the systems. The dominant software develop-
ment practices with their traditional emphasis on formal analysis and description 
techniques that designers regarded as ‘neutral’ or ‘objective’ turned out to be 
inappropriate as they were unintentionally biased. Systems did not fit the users’ 
expectations and needs because, without being aware of it, the designers had 
assumed that future users would have the same abilities and preferences as they 
did and had designed for people like themselves (“I-methodology”, cf. Akrich 
1995; Rommes et al. 1999). Critical scientists from software engineering as well 
as from HCI were confirmed in their view that good software cannot be 
developed by software experts alone. They called for more communication 
between designers and ‘end users’, so software designers could better understand 
the particular area of business and work their software would be applied to.

This directed more attention to the practices of requirements analysis. 
Various new ‘participatory’ methods were developed or appropriated from other 
fields, in particular from anthropology in order to investigate users' tasks and 
needs (Blomberg et al. 2003). Prominent software companies started to include 
anthropologists in their research teams and used their field methods of enquiry. 
The users’ application knowledge and work experience that tend to stay invisible 
with traditional analysis methods were discovered as crucial resources for good 
design; they need to be acquired by means of qualitative interviews and obser-
vational studies (cf. Suchman 1995). This new and respectful attitude constitutes 
a significant shift in the relationship between design and use, putting an end to 
the traditional higher esteem for design activities in comparison to use activities.

Due to their different professional backgrounds, designers and users have no 
common set of representation techniques. A lot of ‘participatory design’ research 
addresses the question of what kinds of representations or descriptions can 
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facilitate a balanced, respectful and productive user-designer communication and 
cooperation and thus the empowerment of users in design. Michael Muller (2003: 
1054) points out that the general concern of HCI research is “to bridge between 
two spaces – the world of software professionals, and the world of end-users”. In 
his survey article he characterizes recently developed participatory design methods 
that fall in the “hybrid realm” between the distinct work domains of developers and 
users as an attempt to create a “third space”. Such third spaces “contain an unpre-
dictable and changing combination of attributes of each of the two bordering 
spaces”, Muller explains, referring to cultural theory (ibid.: 1053, Bhabha 1994). 
Cooperative workshops will “introduce novel procedures that are not part of con-
ventional work practices” of either party (Muller 2003: 1056). Storytelling tech-
niques are conducive to the formulation of individual experiences and perspectives 
and allow compact and yet comprehensible descriptions and stimulate discussions. 
Design games serve as levelers as they put all group members under the same rules 
of play and enhance joyful communication among them. The cooperative creation 
of descriptive artifacts promotes the mutual exploration of positions and approa-
ches, resolution of conflicts and combination of views. Taking heterogeneity as the 
norm, ‘third spaces’ further mutual learning, the challenging of assumptions, and 
the formation of new ideas. The concept of ‘third space’ and the various mentioned 
attributes and aims indicate a close affinity between participatory design methods 
and gender research approaches which call for a crossing of boundaries, the look 
from various perspectives and the reflection of silent assumptions.  

Cooperation with users in the analysis and construction phases allows de-
signers to discover and describe work processes in detail and to investigate and 
specify what system characteristics are desirable from the workers’ points of view. 
As opposed to such participatory methods, traditional computing science methods 
are based on the assumption that structures and procedures which are to be 
supplemented or substituted by a software system can be identified ‘objectively’ by 
means of formal methods and with minimal direct user contact. Computing science 
is firmly rooted in the positivist tradition of natural sciences and the development of 
formal descriptions for objects and processes is a core issue. Software developers 
are trained to use and produce descriptions at various levels of abstraction; a 
software program is only the last step in a row of abstractions. In order to develop a 
program that automates or supports work activities in some area, developers have to 
make out the relevant elements und structures underlying and surrounding these 
processes. For a long time, the dominant assumption in computing science was that 
structures in our world are ‘given’ or ‘real’, so software developers just need to 
‘discover’ them and then build a ‘correct’ model in their software. This myth of 
objectivity has often been criticized, not only by feminist science and technology 
researchers but also from inside computing science. 
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Christiane Floyd, one of the early proponents of participatory design in 
Germany, suggests a “new understanding of science” in her introduction to the 
book “Software Development and Reality Construction” (Floyd et al. 1992): “It 
embodies an awareness of how the observer constructs reality by the act of 
observation, how the questions we ask influence the answers we get and how we 
interpret them” (Floyd 1992: 19). In her opinion “an important aspect of compu-
ter science is that it deals with creating reality: the technical reality of the 
programs executed on the computer, and the conditions for the human reality 
which unfolds around the computer in use” (Floyd 1992: 20, original emphasis). 
This human reality, we would like to add, is structured by gender relations and 
technical systems have consequences for gender relations.  

Instead of relying on the traditional categories ‘right’ and ‘wrong’, Floyd 
continues, good quality in software development and use requires that we “go 
beyond them by finding categories for expressing the felicity of our choices, for 
distinguishing ‚more or less desirable’ as we proceed in making distinctions and 
decisions in communal design processes” (ibid.). Contrary to the myth of 
objectivity we must see software construction as happening in a social context, 
shaped by viewpoints, interests and power structures, and the resulting product 
as depending on who is involved. 

Developers have to carefully reflect their own positions in a world that is – 
among other factors like class, ethnicity or age – structured by gender. Without 
this, products may turn out to be unconsciously biased (see above “I-methodo-
logy”), unusable and task-inadequate. Thus software development can benefit from 
gender research. A combination of insights into gender issues on a theoretical level 
(e.g. gender-specific division of labor, gender connotated values and skills and 
gendered identity concepts), detailed studies of users and use contexts as well as 
direct involvement of users in the design (participatory design) will help designers 
in the construction phases to make decisions that explicitly take up and shape 
social reality, including gender relations. Such decisions may lead to Information 
Society Technology that supports and empowers a diversity of users. 

4 Gender Research and Computing Science: Combining Deconstruction, 
Construction and Empowerment 

The current transformation process towards the Information Society relies on the 
use of information technology not only by institutions but also by all citizens. 
Society in general is gendered and so is the Information Society, as we pointed 
out. Information technology itself plays an important role in enabling or pre-
venting equal participation. Choices made in software design immediately in-
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fluence the possible uses and the necessary user skills: they affect work and 
educational processes. Participatory strategies are being introduced into main-
stream software development practices as taught in computing science to better 
meet users’ needs and interests. As gender research has shown, gender relations 
shape and are shaped by the material world around us, and increasingly software 
forms a part of that world.

As described in section 2, gender research in the field of technology has 
been done from various perspectives. It has focused on analysis and decon-
struction rather than on constructing alternative software programs. How can 
gender research actually inspire concrete software construction and lead to an 
empowerment of formerly excluded groups? As modeling decisions are not only 
determined by rules and technical necessities but also follow social preferences 
and interests, gender research can inform technology construction by particularly 
making software designers aware of their own (gendered) social assumptions and 
of the social consequences of the technology they create. So they will be able to 
critically reflect and adjust their assumptions or at least make conscious and 
explicit assumptions. 

However, there seems to be a methodological gulf between gender research 
and computing science, between gender analysis and traditional software develop-
ment, and deconstruction and construction that makes the transfer of results quite 
difficult. While post-structuralist gender research tries to open up categories and 
challenge distinctions, technology construction needs clear categories. This is 
particularly true for traditional requirements analysis that mainly focuses on formal 
modeling, but on the way from requirements analysis to some final system any 
informal models at some point have to be transformed into formal models with 
well-defined constituents and behaviors, filtering out ‘irrelevant’ details, irregu-
larities and variety. At this point gender research has to make sure that gender 
aspects are perceived as relevant without essentializing gender.

Liberal feminism draws the attention to the particular situation of women; 
research from standpoint theory, too, works with rather clear-cut categories of 
masculinity and femininity. Hence it is not surprising that designers have mainly 
(if at all) used the insights from those research frameworks (see Rommes 2006). 
But, as discussed in section 2, by doing this, they run the risk of essentializing 
either women or IST; of either reinforcing gender stereotypes or forcing women 
(or those who do not fit the norm incorporated in technologies) to change, 
educate themselves or stay out. Post-structuralist gender research has clearly 
shown that the fixation on ‘what it means to be male or female’ reduces people’s 
options and cuts down on their freedom of action while leaving dominant gender 
structures in society intact. 
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Post-structuralist analysis, however, goes very well together with participa-
tory design approaches. Researchers and practitioners of socially oriented soft-
ware design have already opened up the traditional view of software develop-
ment by putting forth user-oriented criteria for good software quality (usability, 
task-adequacy), criteria that cannot be formally applied but must be interpreted 
for every particular context, and new non-formal (participatory) techniques to 
involve the later users in analysis and construction. Similarly, post-structuralist 
gender researchers avoid categorizations, they rather focus on how these 
categories are constructed and hence can be avoided. One of the main points of 
post-structuralist researchers is that ‘designing for all women’ is not possible, but 
rather that designers need to study each particular application context. Tech-
niques adopted from socially oriented software design can be very suitable for 
this as well as empowering for the women involved, as will be demonstrated by 
several chapters in this book (see also Kreutzner, Schelhowe 2003). 

The various approaches to gender research presented above provide starting 
points for a critical assessment and an improvement of technology design in the 
sense that they allow for equal opportunities in the Information Society. Interest 
in gender research hopefully will rise, as the official directives for publicly fun-
ded research (like in the EU Research Framework Programs and IST programs) 
require scientists to include gender in their research projects.  

We intend to explore and exemplify the relations between gender research 
and software design and thereby inspire innovation as well as further research. 
The case studies presented in this book will show how gender research can lead 
to gender-sensitive software construction, how conventional software design 
could have been improved by applying gender research, but also that basic aims 
of gender research, like the dissolution of fixed categories, are challenged by the 
necessity of formal determination in software construction.

The book brings together theory and practice of gender research and com-
puting science and explores their mutual relevance. The interaction of gender 
and computing science is explored on several levels: first, analyzing IST design 
and scientific innovation processes from a deconstructionist view; second, 
describing and analyzing the rationale of concrete construction processes and 
software products; and third, showing the relevance of both for technical 
education and empowerment. 

Summarizing the Chapters 

As a start, and complementing this introduction, Heike Jensen’s article on the 
World Summit of Information Society WSIS focuses our attention on the relevance 
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of information technology in the global design of the Information Society. Jensen 
asks whose policies are represented in the visions and the planning process. She 
analyzes power structures between men and women in the decision-making 
process of WSIS and finds that these prevent the discussion of issues that would 
promote equality. 

In part II “Analysis and Deconstruction” the specific standpoint of 
researchers of both gender and IST is explored and exploited for a critical 
analysis of society and information technology. The authors of the first two 
chapters apply critical gender-analytical perspectives to some of today’s highly 
visible fields of innovation. The authors of the third chapter reflect on their own 
working conditions as gender researchers inside computing science.

Jutta Weber and Corinna Bath analyze how computing science scholars 
infuse their creations such as robots and software agents with ‘sociality’ or 
‘emotionality’. They show that in order to make machines appear social or 
emotional, computing scientists utilize gender stereotypes. As they construct the 
‘future’ by designing technological innovations, these scientists perpetuate 
existing social and emotional characteristics of humans in their most reduced and 
standardized forms. Are computing scientists creating a world in which humans 
one day will be forced to stick to even more confining standards of social and 
gendered behavior than today? 

Cecile Crutzen analyzes and critiques developments in the field of ambient 
intelligence where networked devices surround humans, register their presence 
and actions, and react even before a person realizes that her environment needs 
to change. Crutzen argues that the space needed for interaction with the 
technology – what she calls “transformative critical rooms” – will disappear in 
such scenarios. How will gender be interpreted by such ‘intelligent’ devices, will 
they again stabilize the existing fixed meanings of gender? 

Christina Björkman, Pirjo Elovaara and Lena Trojer discuss their positions at 
the boundaries between disciplines as well as at the boundary between the inside 
and the outside of academic knowledge production. They reflect on the new turn in 
feminist technoscience from analysis and deconstruction to intervention and 
construction. In their own research they are hindered by, and at the same time 
challenge, the boundaries they encounter. They conclude the chapter with a list of 
the potentials and challenges of feminist technoscience research.

In part III “Construction of Information Society Technology” software 
systems are analyzed that have been unconsciously gendered and alternatives are 
discussed. The chapters provide case studies for how gender research can inform 
and inspire design processes. The authors demonstrate how gender research in 
computing science can move from deconstruction and critique to gender-
conscious software construction. 
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Susanne Maass and Els Rommes give an example of how gender research 
can be used to improve software products and software-supported work 
processes. They analyze call center software and find that unconscious gender 
stereotypes have guided the design and now interfere with call center agents’ 
service work in customer interaction. Crucial and gendered aspects of the agents’ 
work have remained invisible to the designers. The analysis instruments, too, 
need a critical revision in order to become applicable to a wider diversity of 
work contexts. Based on their gender analysis, the authors suggest modifications 
of the software to make it more task-adequate. 

Tanja Carstensen and Gabriele Winker look at women’s organizations’ 
uses of and needs for information technology and analyze them from a gender 
perspective. They present a case in which they themselves set up a database of 
women’s projects and implemented tools to search it and to add further feminist 
projects. They describe the conceptualization phase, design phase, and users’ 
reactions. The case study exemplifies the problem of combining construction and 
de-construction: their software design required to find clear categories for the 
database, the heterogeneous feminist groups for which it was designed, however, 
would have preferred to avoid restrictive categorization, as this is currently much 
discussed in post-structuralist debates.

Tanja Paulitz provides an analysis of the procedures and results of two 
design projects, one incorporating unconscious gender stereotypes and one 
paying attention to gender research results. She explains how and where both 
strategies affected the success of the designed systems and suggests how the first 
project could have gained from explicitly applying a gender perspective. 

In part IV “Education and Empowerment for the Information Society” 
the interaction of specific information technologies with people and their lives is 
discussed. While in the chapters above authors discuss the necessity of gender-
sensitive design processes, the authors in this part have tried to improve 
technologies and developed teaching material to make software and teaching 
practices more empowering. Several case-studies are presented in which edu-
cational aspects of software design and technical aspects of teaching practices 
are discussed. 

Ruth Meßmer and Sigrid Schmitz study gender in e-learning scenarios. They 
describe a method of teaching technology courses for mixed groups of com-
puting science students and gender studies students. They argue that the method 
helps the computing science students as future IST designers to understand the 
impact of gender categories and to develop some degree of gender-sensitivity. At 
the same time, gender studies students gain insights into the implementation of 
design decisions in technology. Both groups of students seem to have taught 
each other. The authors outline the characteristics of these courses and describe 
processes and interactions they observed.
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Edeltraud Hanappi-Egger developed a computer game that mirrors the fact 
that life and the world are gendered and invisibly determine people’s options and 
decisions. The game is made for children, especially for girls, and allows them to 
simulate important decisions in a girl’s course of life (e.g. leave school, get 
pregnant) and to experience the consequences of their decisions. Besides the fun 
of playing it, the aim of the game is to create realistic situations that make the 
users reflect on their gendered lives. 

Bettina Munk provides an example of technology construction that is 
inspired by gender research results. She assumes that offering girls more 
appealing computer games can help raise their interest in computing science. 
Based on an analysis of girls’ media interests and media use an educational cell-
phone software geared towards these interests was developed that teaches basic 
programming concepts and procedures. Munk suggests this as a way to combine 
technology experience with fun for girls.

Susann Hartmann, Heike Wiesner and Andreas Wiesner-Steiner present ro-
botics as a field that can provide children with technological design experience. 
They analyze the effects of robotics workshops on girls’ technology interests and 
career visions. The authors find that the technical robotics material itself is 
gendered and has an impact on the gendering of group dynamics and on ‘doing 
gender’ during the workshop. Designing and programming robots turned out to 
raise girls’ anticipation of a technical profession if both, course concepts and 
technologies, were gender-sensitive. 

Although the authors are from various disciplines and use different research 
frameworks, they all share some basic questions: What are gender aspects in IST 
development? Why should gender be integrated in analysis and design? And how 
can this be done? A gender perspective on IST serves as an eye-opener to study 
power structures, symbolic attributions and individual inequalities in society. 
Together, the chapters in this book show that many decisions in designing a 
course, in developing a technology or in constructing society are (unconsciously) 
gendered. They illustrate that developers, teachers and policy makers do have 
choices and they can choose to make a difference.

We hope that our diverse readers will feel inspired and encouraged to 
include gender in their research, teaching and development practices. Only with 
conscious attention to gender issues a “people-centered, inclusive and develop-
ment-oriented Information Society” as claimed in the WSIS Declaration7 can be 
achieved.

7 See footnote 1. 
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The United Nations World Summit on the 
Information Society: Empowering Women as Shapers 
of the Information Society? 

Heike Jensen 

The new information and communication technologies (ICTs) have been the 
driving force of "globalization". This process has led to a worldwide reorgani-
zation of fundamental transactions and relationships, including within the 
division of labor, the financial markets and the knowledge market. Globalization 
has had direct or indirect impacts on all cultures and societies and as such has 
affected women's and men's lives profoundly and in manifold ways. The United 
Nations (UN) acknowledged the importance of ICTs in restructuring the world 
when in 2001 they decided to hold a World Summit on the Information Society 
(WSIS). This summit was to articulate a vision of the "Information Society" and 
steps to bring it about. The UN organization responsible for WSIS was the Inter-
national Telecommunication Union (ITU), which coordinates global telecom net-
works and services. 

WSIS was comprised of two summit phases and two summit events, one 
taking place in Geneva, Switzerland in December 2003 and the other in Tunis, 
Tunisia in November 2005. WSIS has constituted the prime venue for the articu-
lation of a global normative framework for the Information Society, now codified 
in the four official outcome documents, the Geneva Declaration of Principles, the 
Geneva Plan of Action, the Tunis Commitment and the Tunis Agenda. These 
WSIS documents are likely to have decisive implications for ICT-related public 
policy formulations, development cooperation and other economic relationships 
within and between world regions.

The WSIS process made it clear that ICTs are a contested political field 
because they are a source of political and economic power as well as a potential 
means of empowerment for marginalized regions and groups. From a gender 
perspective, it is obvious that the female half of the world's population has so far 
been at a severe disadvantage with respect to ICTs, be it as users, as designers, or 
as shapers of the economic and political spheres in which ICTs are embedded. 
So how were these power issues addressed in the context of WSIS? This article 
will examine this question from within the discipline of Gender Studies in two 
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steps: First, it will analyze the feminist input and political gains at WSIS. These 
can be summarized as drawing attention to the specific positions of women vis-
à-vis ICTs and as mapping some special measures on women's behalf. Here, the 
category of gender appears quite straightforwardly as that which defines a group 
of people and their specific social roles, options and restrictions. Second, the 
feminist input and its political gains will be contextualized in the overall political 
WSIS agenda. It will be argued that this agenda, while appearing gender-blind, 
was a deeply gendered one that has privileged and perpetuated hegemonic mas-
culinity. In this context, gender as a category will be traced as an abstract system 
of power and representation played out in political processes and institutions.

This twofold analysis is meant to contextualize the achievements of pro-
gresssive gender politics and their limits at WSIS in a manner that draws atten-
tion to the different and complex gendering mechanisms currently at work in a 
political arena such as WSIS. It is hoped that a clearer understanding of these 
mechanisms will contribute to an increased sophistication in challenging mas-
culine prerogatives and gender imbalances and in furthering the empowerment of 
women in the Information Society. 

1 Feminist Input for WSIS 

For feminist researchers and activists, the crucial first step in engendering the 
Information Society and its world summit was to embark on a search for 
"woman", the marginalized or overlooked element in media and ICT policies and 
development. The subsequent step was to convert the findings regarding the 
concerns of different groups of women into political recommendations on their 
behalf. Such an approach is quite common in any new field of gender inquiry 
and politics, which is usually opened by women and takes women as the main 
object. This is the case because women as the dominated gender group have a 
big stake in understanding how their own gender works to subordinate them, so 
they generally start by analyzing their subordinated positions and voicing 
demands based on these analyses. Often, men and masculinity remain under-
theorized in such a context. Men themselves, meanwhile, can more easily afford 
to ignore gender as a problematic concept altogether, because it by default works 
in their favor and hence may not seem to require conscious engagement on their 
part. As Greig, Kimmel and Lang (2000: 1) put it, 

"The processes that confer privilege on one group and not another are often invisible 
to those upon whom that privilege is conferred. Thus, not having to think about race 
is one of the luxuries of being of a dominant race, just as not having to think about 
gender is one of the patriarchal dividends that men gain from their position in the 
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gender order. Men tend not to think of themselves as 'gendered' beings, and this is 
one reason why policy makers and development practitioners, both men and women, 
often misunderstand or dismiss 'gender' as a women's issue."

The patriarchal dividends mentioned in the above quote benefit all men, but not 
all men are equally powerful. Connell (1995) in his groundbreaking work on 
masculinities coined the term "hegemonic masculinity" to designate the ruling 
status and ruling mechanism of a specific form of masculinity. According to him,

"Hegemonic masculinity can be defined as the configuration of gender practice 
which embodies the currently accepted answer to the problem of the legitimacy of 
patriarchy, which guarantees (or is taken to guarantee) the dominant position of men 
and the subordination of women." (Connell 1995: 77) 

Hegemonic masculinity thus legitimizes patriarchy and simultaneously norma-
lizes it. Consequently, both patriarchy and hegemonic masculinity to an extent 
become shielded from scrutiny and questioning, to the effect that even feminist 
researchers and gender equality advocates may squarely focus their work on girls 
and women without paying due attention to the intricate gender relationships 
within and between the genders. Thus the history of gender equality politics has 
come to be almost synonymous with women's politics. 

In the area of ICTs, global feminist interventions already started well prior 
to WSIS, albeit in a manner that proved insufficient for the political scope of the 
Information Society as addressed in the course of WSIS. The most widely known 
feminist political precedent that offered a springboard to tackle ICTs further at 
WSIS was Section J "Women and the Media" of the Beijing Declaration and 
Platform for Action, agreed upon at the United Nations Fourth World Confe-
rence on Women in Beijing in 1995. Two strategic objectives regarding media 
and ICTs were codified then, one to "Increase the participation and access of 
women to expression and decision-making in and through the media and new 
technologies of communication" (UN 1995: strategic objective J.1) and the other 
to "Promote a balanced and non-stereotyped portrayal of women in the media" 
(UN 1995: strategic objective J.2).

ICTs at Beijing were largely addressed in their capacity as news and 
communication media, holding the potential to facilitate global feminist net-
working and knowledge dissemination about women's human rights. At the same 
time, strongly gender-stereotyped content had already become prevalent and was 
criticized at Beijing, as were the discriminatory employment structures of ICT-
related businesses. Since all ICT concerns raised at Beijing have remained valid 
and unresolved, they were carried over into WSIS (see Jensen 2006). 
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After Beijing, further feminist interventions already addressed Information 
Society politics proper. Targeted and successful international gender advocacy in 
ICT policy was for instance carried out in 1998 at the World Telecom-
munications Development Conference organized by ITU in Valletta, Malta, in 
the wake of which ITU established a Gender Task Force (Hafkin 2002: 3). The 
subsequent WSIS process was then decisive because it constituted a unique focal 
point and further catalyst for the generation of knowledge about women's 
experiences and needs regarding media, ICTs and the multiple digital divides 
that have opened up. This knowledge was gathered and produced both inside and 
outside the UN system, and various stakeholders and entities fed it into the WSIS 
deliberations in the shape of political recommendations designed to promote 
gender equality, non-discrimination and women's empowerment. To give some 
examples from within the UN: 

The International Research and Training Institute for the Advancement of 
Women (INSTRAW) in 2002 held a Virtual Seminar Series on "Gender and 
ICTs" (see Huyer and Sikoska 2002). 
The Division for the Advancement of Women (DAW) held Expert Group 
Meetings the same year, one entitled "Information and Communication 
Technologies and their Impact on and Use as an Instrument for the Ad-
vancement and Empowerment of Women" (see UN DAW 2002a), and the 
other entitled "Participation and Access of Women to the Media, and the 
Impact of Media on and Its Use as an Instrument for the Advancement and 
Empowerment of Women" (see UN DAW 2002b). 
Taking into account the outcomes of the Expert Group Meetings, the Com-
mission on the Status of Women (CSW) addressed "Participation and Ac-
cess of Women to the Media, and Information and Communication Tech-
nologies and their Impact on and Use as an Instrument for the Advancement 
and Empowerment of Women" in its session of 2003 and submitted its con-
clusions to the WSIS process (see UN CSW 2003). 
The Inter-Agency Network on Women and Gender Equality (IANWGE) 
prepared and distributed briefing notes for WSIS on "Information and 
Communication Technology and Gender", covering the expertise of many 
different UN organizations. 
Two WSIS-related entities devoted to gender equality engaged in lobbying 
and advocacy during the entire first phase of the summit preparations, the 
WSIS Gender Caucus as a multi-stakeholder group and the NGO Gender 
Strategies Working Group as a civil society entity. Both entities merged in 
the WSIS Gender Caucus during the second WSIS phase and jointly contin-
ued their attempts to influence the political outcomes (see Jensen 2005). 
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The research brought together in contexts and groups such as the ones just 
named documented the following state of affairs as the basis for feminist 
advocacy: ICTs, left to market forces and governed by gender-blind policies, 
have tended to deepen existing social divides and to augment inequalities, 
including those between women and men. But many ICT projects and initiatives 
from around the world have demonstrated that the lives of girls and women can 
be bettered, and that social divides and injustices can be minimized or overcome, 
if ICTs are designed, implemented and monitored accordingly. However, to truly 
empower girls and women to become shapers of the Information Society and 
technologies, far reaching, structural changes are necessary. These changes have 
to counter the discrimination that many girls and women face with respect to 
different aspects of their lives, most notably in the following areas: formal and 
informal education, including the abilities to read and write one's native and 
other languages, media literacy, access to technologies, leisure time, oppor-
tunities to build a career, mobility, financial autonomy, emotional and practical 
support in one's endeavors, and validity accorded to one's world view, expertise 
and experiences. 

One of the most prevalent approaches guiding the research to identify 
discrimination and inequalities faced by many groups of girls and women was 
the bottom-up approach, in which specific female constituencies and their needs 
or experiences were analyzed in order to stake claims on their behalf and make 
political recommendations (see Martínez and Reilly 2002, for an excellent 
example regarding e-governance in Latin America). Less often, a top-down 
approach was employed, which started from a scrutiny of policies or programs 
and assessed how they fell short of answering the needs of specific female 
constituencies (see Anand and Uppal 2002, addressing the management and 
regulation of ICTs).

Both approaches, bottom-up and top-down, can be understood as responses 
to at least two theoretical legacies that feminists have had to grapple with: One 
legacy is the obliteration of female constituencies and their concerns from the 
mainstream/malestream of research and politics, already referred to at the 
beginning of this section. Due to this legacy, political universalism has gone 
hand in hand with the unavailability of gender-disaggregated research data. The 
other legacy is the feminist realization that grounded research is needed to 
circumvent the pitfall of constructing a universalized female object. This object's 
abstraction would likely mask its white, middle-class particularity and dominant 
position vis-à-vis other groups of women who are subordinated on account of 
race, class and other factors. 

The top-down approach to identify specific female constituencies and the 
impact of policies or programs on them can be seen as in partial agreement with 
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the mandate of gender mainstreaming, which calls for a detailed analysis of how 
both gender groups would be impacted by a particular program or policy. To 
quote from the definition of gender mainstreaming arrived at by the UN 
Economic and Social Council: 

"It is a strategy for making women's as well as men's concerns and experiences an 
integral dimension of the design, implementation, monitoring and evaluation of 
policies and programmes in all political, economic and societal spheres so that 
women and men benefit equally and inequality is not perpetuated. The ultimate goal 
is to achieve gender equality." (UN ECOSOC 1997: paragraph I.A) 

Prime omissions relating to gender mainstreaming up until today have been the 
analysis of groups of men, and, if men have been taken into account, the 
development of solutions that actually impact both gender groups in the direction 
of gender equality. Instead, even if groups of men have been analyzed, which has 
by and large not been the case in the WSIS-related research, what has usually 
been developed at the end are specific support measures for women and girls 
only, which do not solve the issue of how the male gender roles can be made to 
change correspondingly. 

Two central methodologies have characterized the ways in which distinct 
groups of women have been made visible and claims on their behalf have been 
staked. These methodologies, the compensatory one and the critical one, are 
common throughout feminist politics and research, they are neither specific to 
ICTs nor to the WSIS process (compare Bonder 2002). The compensatory 
methodology focuses on the forms of discrimination that women have experi-
enced in relation to their male peers and on ways of overcoming discrimination. 
This approach is very common in politics, and it can draw on a well-established 
canon of women's human rights, including those codified in the Convention on 
the Elimination of all Forms of Discrimination against Women (CEDAW) as the 
most comprehensive women's human rights instrument to date. For instance, 
when the digital divide between rural and urban areas in developing countries 
has been addressed as a gender issue, it has been explained that women make up 
the majority of the rural population. Women have hence borne the brunt of the 
infrastructural shortcomings of these areas, while men have tended to profit more 
from the superior infrastructure provided in cities. Consequently, political 
recommendations have focused on how to provide better infrastructure in rural 
areas and how to make it accessible for the women there.

The critical methodology emphasizes the unique perspectives and assets 
that women possess due to their traditional gender roles. It has been used to 
either simply valorize these perspectives and assets, or even to argue that these 
should be diffused more broadly. This strategy, it needs to be stressed, does not 
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resonate so much with the sphere of politics but rather evokes the social sphere 
and cultural diversity. For instance, with the help of this methodology, it has 
been argued that software design by women follows specific patterns that arise 
from women's socialization and is hence valid and valuable as such. With a 
specific focus on women’s roles as social mediators, it has further been argued 
that software design by women potentially takes more diverse users’ needs into 
account than software designed by men who have been socialized to focus on 
their own perspectives alone. In this argument, software design by women would 
be superior to the prevalent male forms of software design.

Both methodologies, the compensatory and the critical one, often imply the 
masculine side of things as the norm or the status quo. They to a large extent 
leave intact the abstract quality of hegemonic masculinity, while women come to 
appear as a gendered and thus particularized interest group with specific 
concerns. While this is a clear shortcoming in academic terms, in political terms 
it may be somewhat effective insofar as demands based on this logic will 
potentially be taken up in political documents.  

2 Feminist Achievements at WSIS and Their Limits 

The most fundamental feminist battle at WSIS, which had to be fought for 
almost the entire four-year process, revolved around the recognition of the 
gender digital divide, and a reaffirmation of the principles of gender equality and 
women's empowerment as codified in Beijing in 1995. This struggle was finally 
successful, in that both the Geneva Declaration of Principles (UN 2003a) and the 
Tunis Commitment (UN 2005a) each contain a strong "women's paragraph". 
These read as follows: 

"We affirm that development of ICTs provides enormous opportunities for women, 
who should be an integral part of, and key actors, in the Information Society. We are 
committed to ensuring that the Information Society enables women's empowerment 
and their full participation on the basis on [sic] equality in all spheres of society and 
in all decision-making processes. To this end, we should mainstream a gender equal-
ity perspective and use ICTs as a tool to that end." (UN 2003a: paragraph 12) 

"We recognise that a gender divide exists as part of the digital divide in society and 
we reaffirm our commitment to women's empowerment and to a gender equality 
perspective, so that we can overcome this divide. We further acknowledge that the 
full participation of women in the Information Society is necessary to ensure the in-
clusiveness and respect for human rights within the Information Society. We en-
courage all stakeholders to support women's participation in decision-making proc-
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esses and to contribute to shaping all spheres of the Information Society at interna-
tional, regional and national levels." (UN 2005a: paragraph 23) 

While these women's paragraphs clearly stipulate women's stakes and entitle-
ments regarding ICTs and the Information Society, the paragraphs at the same 
time can be seen to connote the fact that women in the vast part of the documents 
are not again mentioned. As for the further gender-relevant provisions achieved 
at WSIS, three concurrent, prime rhetorical outcomes require attention: the 
rhetorical absence of men, the designation of women or girls as problem groups, 
and the equation of women and gender. The rhetorical absence of men means 
that in gender terms, the prevalent opposition is not between women and men but 
between women and the generic, abstract person. To quote paragraph 29 of the 
Geneva Declaration of Principles as an example: 

"Each person should have the opportunity to acquire the necessary skills and knowl-
edge in order to understand, participate actively in, and benefit fully from, the In-
formation Society and the knowledge economy. Literacy and universal primary edu-
cation are key factors for building a fully inclusive information society, paying par-
ticular attention to the special needs of girls and women." (UN 2003a: para. 29) 

In keeping with this general rhetorical framework, and as a result of relentless 
feminist lobbying and advocacy, the WSIS documents contain a number of addi-
tional paragraphs that call for specific forms of affirmative action on behalf of 
girls and women. The Geneva Plan of Action (UN 2003b) refers to the partici-
pation of women in or through entrepreneurship, innovation and investment 
(para. C6.13.l), employment opportunities for women in telework (para. C7.19.c), 
women as health providers in the context of e-health (para. C7.18.e), and early 
intervention programs for young girls in science and technology to bring them 
into ICT careers (para. C.7.19.d). The Tunis Agenda (UN 2005b), while conside-
rably less concerned with women, at least takes up ICT capacity building for 
women (para. 90.c) and ICT science and technology training and education to 
promote girls and women in decision-making regarding the Information Society 
(para. 90.d). 

While calls for affirmative action – as discussed above regarding the 
compensatory feminist methodology – mostly arise from grounded research into 
girls' and women's roles and needs, their rhetoric suggests that women or girls 
are the problem groups. In other words, this strategy does not address groups of 
boys and men as those who are benefiting from unequal relationships or causing 
them. Instead, it seems to be presumed that girls and women will automatically 
become equal to their male peers if they are helped along. As already discussed, 
such a model does not take into account that gender is relational in terms of 
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female and male roles, which both would need to change. Tellingly, the only 
paragraphs in all of the WSIS documents that explicitly mention men merely talk 
about the "inclusion of all men and women" (UN 2003b: para. D27) and 
"balanced and diverse portrayals of women and men by the media" (UN 2003b: 
para. C9.24.e). 

The conceptual and political shortcoming just diagnosed can also be traced 
in that the terms “women” and “gender” often appear to be used interchangeably 
so that, as Greig, Kimmel and Lang stated in the quote reproduced above, gender 
comes to be understood as a women's issue. Thus the Geneva Plan of Action 
(UN 2003b) for instance slides from "removing the gender barriers to ICT 
education and training" to "promoting equal training opportunities in ICT-related 
fields for women and girls" (para. C4.11.g). Similarly, it moves from "gender-
sensitive curricula in formal and non-formal education" to "enhancing 
communication and media literacy for women" (para. C8.23.h). Finally, it calls 
for "gender-specific indicators on ICT use and needs" in order to "assess the 
impact of funded ICT projects on the lives of women and girls" (para. E.28.d). In 
addition, there are two references to gender on its own, one addressing gender 
equality in the context of e-workers and e-employers (para. C7.19.a) and the 
other demanding gender analysis in the ICT Development (Digital Opportunity) 
Index (para. E.28.a). 

Thus in essence, what we find is that gender concerns are largely presented 
as synonymous with special measures for women and girls, while boys and men 
remain the absent element in the gender equation. It has to be stressed yet again 
that an acknowledgment of girls and women and their needs, and a commitment 
to affirmative action on their behalf, is a clear victory of feminist lobbying and 
advocacy within WSIS. But such a political outcome faces severe limitations, 
which might effectively undermine the overall goals of gender equality and 
women's empowerment. So far, it has been argued that the logical corollary to 
the analysis that women appear as the marked and particularized gender is that 
men appear as unmarked by gender, and that this abstract position is the one of 
power in the gender hierarchy. Gender thus only manifests itself explicitly when 
girls or women are named – and hence stereotyped – as an interest group that 
needs specific forms of help. That this help can only have transformative 
potential when corresponding changes in the dominating gender group are 
triggered is completely beyond the pale within this ideology, because such a line 
of thought would particularize the dominant gender group and draw attention to 
the fact that it subordinates the other gender group.

Equally decisive for the perpetuation of hegemonic masculinity is the fact 
that women's and girls' concerns invariably appear as marginal add-ons beyond 
the central agenda and issues tackled in a given political process. This state of 
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affairs reflects the fact that the political agenda of core issues generally remains 
immune to feminist interventions. Hegemonic masculinity thus not only thrives 
through the omission of representing a particularized male gender, but the 
resulting universalism is substantiated by a plethora of concepts and issues that 
ultimately privilege powerful men and specific notions of masculinity.  

To clarify this argument, it is instructive to briefly turn to film theorist Dyer 
and his analysis of how positions of dominance are represented but come to 
appear as unmarked. Dyer (1997) has elaborated these mechanisms with respect 
to the racial category of whiteness, tied to the gender category of masculinity. 
According to him, whiteness in general and white masculinity in particular has 
reserved for itself a "position of being without properties, unmarked, universal, 
just human" (p. 38) from which it can observe and dominate those it has marked 
as “other”. To be sure, white people, and most certainly white men, are at the 
center of western representational regimes. So their claim to universality is 
indeed transported through representation, but in a very particular way. To quote 
Dyer:

"There is a specificity to white representation, but it does not reside in a set of 
stereotypes so much as in narrative structural positions, rhetorical tropes and 
habits of perception [my emphasis]. The same is true of all representation – the 
taxonomic study of stereotypes was only ever an initial step in the study of non-
white representation. However, stereotyping – complex and contradictory though it 
is […] – does characterize the representation of subordinated social groups and is 
one of the means by which they are categorized and kept in their place, whereas 
white people in white culture are given the illusion of their own infinite variety." 
(Dyer 1997: 12) 

Thus at issue are two representational contexts or levels, the one of stereotypes, 
which appears more prevalent with regard to the dominated social position, and 
the one of narrative positions, tropes and ingrained ways of perceiving things, 
which seems to be more relevant for perpetuating positions of dominance. With 
this qualification in mind, it can be stipulated that negotiations which perpetuate 
hegemonic masculinity are not explicitly about specific groups of men and their 
goals, preferences or needs, but they are about supposedly gender-neutral 
concepts or issues, and these issues add up to an agenda. Correspondingly, on the 
broad plane of politics in general and in International Relations (IR) in particular, 
feminist critics have argued early on that core concepts, from citizenship, 
autonomy and sovereignty, to diplomacy, conflict and war, have been defined on 
male terms and as male terms, rooted in the gender hierarchy and the suppression 
of the supposedly inferior, female aspects, traits or positions (see e.g. Lister 
1997). Rendering "the hidden masculine gender of IR theory and practice vi-
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sible" (True 1996: 213) was an important step towards preparing the intellectual 
ground for understanding how current political agendas may bolster hegemonic 
masculinity.

3 The Universalized Male WSIS Agenda 

At the outset, it needs to be stated that international politics is of course not only a 
field in which male predominance is perpetuated as a unified force, but also a field 
in which widely diverging political interests clash. Thus it can be claimed that in 
international politics, the position of non-marked, non-gendered universality is 
extended from white men to those non-white men – and the few women who have 
entered this arena – who succeed in framing issues and getting them on the 
political agenda. The agenda of issues is hence the outcome of power struggles 
largely among privileged men. As for WSIS, this summit was initially planned by 
ITU with a largely technological focus, and its conceptualization coincided with 
the boom of ICTs, the internet and the new market, which created an economic 
euphoria in the global north. When the negotiations started in earnest, the 
development perspective became more contoured, with attention to the digital 
divide, the Millennium Development Goals (MDGs) and ICT for Development 
(ICT4D). Central political contestations, not surprisingly, revolved around power 
and money, but ultimately did not successfully challenge the prevailing forces:

The issue of Internet Governance contested the Internet Corporation for 
Assigned Names and Numbers (ICANN) and the USA. 
The issue of financing mechanisms to bridge the digital divide contested 
models of development cooperation including funds and public-private 
partnerships, and it ultimately contested the prevailing neo-liberal policy 
approach to markets and economies. 
Human rights issues, most importantly freedom of expression, communica-
tion rights and the right to privacy versus national security, contested auton-
omy and sovereignty at the individual, corporate, and national levels. 
Issues of media diversity, media concentration control, and the status of 
community media contested media monopolies and national media regulation. 
The issues of intellectual property rights versus knowledge commons and 
public resources, and of proprietary software versus free and open source 
software, contested existing copyright, patent and trademark regimes. 

Of these issues, the first two proved to be so controversial that they dominated 
the political WSIS process of the entire second phase up until Tunis. None of the 
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issues was treated in a manner that involved an explicit mentioning of the 
gendered constituencies and their various stakes in it. True to the conceptual 
history of politics, the discussion only implied abstract entities such as national 
governments, citizens and private enterprises. Now why, given that feminists 
surely have been very interested in contesting money flows and power as well, 
was it not possible to engender the issues and the agenda, to mainstream the 
gender perspective into the negotiations more broadly? 

To answer this question, it is vital to consider the processes of agenda 
setting in more detail. Since the agenda was not identified with groups of women 
and men and their relationships in mind, it by default did not give center stage to 
concerns that have been most pressing from a feminist or gender equality point 
of view. For instance, according to the worldwide evaluation undertaken for the 
10th anniversary of the Beijing Declaration and Platform for Action in 2005, the 
structurally subordinate position of girls and women has been cemented all over 
the world by threats and actual acts of violence directed at them, by a 
disproportionate amount of unpaid reproductive and care work that has been 
relegated to them and by the poverty that many women have experienced, for 
instance as a result of their discriminatory employment and social security 
situations (see UN Office of the Secretary-General 2004). Quite obviously, such 
issues would never have made it onto the political agenda of a UN World Summit 
on the Information Society, even though they are of course highly pertinent to the 
formulation of any utopia, including that of the Information Society. 

Another example, this time from within the WSIS agenda, is the issue of 
free and open source software (FOSS) versus proprietary software. This was one 
of the "hot" issues: For the global north, the monetary stakes are high because of 
the revenues generated by licensing proprietary software. For the global south, 
the development stakes are high, both in terms of employing FOSS to build the 
capacity to write software and in terms of the possibility to avoid licensing fees 
for proprietary software to the north. How is this issue gendered? Those who 
make the bulk of the money from proprietary software in the north are male, 
most notably CEOs and boards of directors of transnational corporations as well 
as owners of businesses or company shares. Yet those who develop FOSS are 
largely male, too, this picture does not change substantially with the kind of 
software created and the business model applied. All other things being equal, 
those who are most likely to become new writers of FOSS will also be male.

To illustrate the many steps by which the majority of girls and women are 
removed from this issue – and here the compensatory methodology is employed 
and reference is made to the women's and girls' issues mentioned in the second 
section of this article – suffice it to point out that girls and women would need 
the same kind of education as boys, the same access to and confidence in 
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handling technologies, the same amount of free time and pocket money to 
experiment with technology, the same peer group support within the open source 
community and so on and so forth. Simultaneously, men would have to give up 
their homosocial hold on the communities and businesses concerned with 
software writing, and they would have to relinquish the gender stereotype of the 
male software writer/genius who either builds an evil empire or is a Robin-
Hood-like FOSS hero. Men would have to step back and enable women 
financially, time-wise and emotionally to dedicate working time or spare time to 
the task of writing software. All of this is not to say that many feminists do not 
champion FOSS. It is just to illustrate the many additional layers that appear 
when a gender perspective is applied to specify the obstacles encountered by the 
majority of girls and women in such a context. This explains why political issues 
of that kind might not be uppermost on a feminist agenda.  

At the same time, it needs to be pointed out that a bottom-up approach, 
particularly one that restricts itself to a focus on the most disadvantaged groups, 
is unlikely to allow girls and women ever to catch up in time to arrive on the 
global political scene for real power-brokering. To stay with the example of 
FOSS: Power at WSIS was brokered through a rhetoric that suggests that 
different software models could simultaneously be promoted and coexist 
peacefully, while evidence is accumulating that intellectual property rights with 
regard to software might increasingly be applied and abused to hinder FOSS 
development. Meanwhile, as was laid out in the previous paragraph, concrete 
girls' and women's issues were stipulated at the bottom level of education in 
general and ICT education in particular, but remained essentially unrelated to 
specific software models and intellectual property rights.

A similar case about the need for feminists to impact the highest levels of 
power brokering can be made regarding the issue of Internet Governance, which 
was a defining issue of the second WSIS phase. While the Tunis Commitment, 
as quoted, reaffirms the necessity to bring women into decision-making 
processes, Internet Governance as a prime decision-making arena for the 
Information Society framed in the Tunis Agenda is devoid of references to 
women's participation. In this context, the feminist lobbying and advocacy that 
called for a fifty-fifty gender balance in Internet Governance remained unheeded. 
At the same time, it needs to be conceded that no agreement could be reached 
among feminists at WSIS about what exactly Internet Governance should 
encompass and which stakeholders should principally engage in it. But Internet 
Governance is such a new field that agreement about these issues hardly exists 
anywhere, so that even a general, tentative definition of the issue itself was only 
developed and agreed upon within the overall WSIS process shortly before the 
Tunis summit.
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And as argued by Banks, Doria and Morris (2005), it is vital for feminists to 
engage with global political processes such as these right from the start in order 
to be able to contribute to the definition of the new structures and institutions 
that are being built and the issues that get tackled in them. If this does not 
happen, hegemonic masculinity by default will successfully perpetuate itself in 
these structures and institutions, not least through the demarcation and definition 
of issues and agendas. To try and rectify such a default setup later on, for 
instance with the help of gender mainstreaming, poses the risk that this strategy 
may be employed within an overall framework or with regard to an agenda of 
issues that can be far removed from, unrelated to or at worst detrimental to the 
aims of gender equality and women's empowerment. 

4 Conclusion 

The UN World Summit on the Information Society of 2003 and 2005 attests to 
the fact that ICTs and the Internet have become globally recognized as a new 
field of political and economic power brokering, since these technologies have 
begun to deeply restructure the world. Feminists rose to the challenge of 
influencing the WSIS political process in the direction of gender equality, non-
discrimination and women's empowerment. They have achieved a twofold gain 
regarding the outcome documents. At the level of principles, they have gained 
recognition and an overall commitment to their goals, which are now expressed 
in two strong "women's paragraphs". At the level of concrete actions, they have 
achieved a number of commitments to affirmative action on behalf of girls and 
women, most notably regarding education, training, work and career choices. 
This outcome, however, while incredibly hard-won, does not go much beyond 
what was agreed upon globally at the Fourth World Conference on Women in 
Beijing over a decade ago. 

When analyzed from a Gender Studies perspective, the underlying mecha-
nisms that favor political results like these become clear, suggesting that power 
has not been successfully challenged in such a scenario: By gaining a combi-
nation of sweeping political promises to women and a few bottom-up initiatives 
for women and girls, the female half of the population comes to appear as a 
marginal, stereotyped interest group whose problems can be addressed by 
apocryphal affirmative action directed at them. Meanwhile, hegemonic mascu-
linity perpetuates itself without drawing attention to itself as gendered, and by 
extension without drawing attention to patriarchy as such.

Thus male privilege is not considered as something that needs to be era-
dicated through concrete actions and strategies laid out in the WSIS documents. 
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It is also not considered as something that leads to a specific worldview and 
identification of issues that are unlikely to be in keeping with the issues that 
appear most pressing from the vantage points and positions of the dominated 
groups. Hegemonic male dominance remains inscribed in the very choice of 
issues and agendas for a political process such as WSIS, and it further recon-
solidates itself successfully in the bargaining process and its outcomes. Feminists 
have not been able to impact the larger political agenda or to insert gender 
considerations into the core issues of power brokering at WSIS, from Internet 
Governance to financial mechanisms to bridge the digital divide, and from 
copyright, patent and trademark regimes to national security. 

Given the intricate ways gender works in concrete and abstract ways as well 
as avowed and disavowed forms, there is an urgent need for feminists to employ 
multiple tactics at different levels. With regard to the grassroots level, they have to 
continue promoting bottom-up initiatives such as girls' and women's computer 
literacy programs. But also at this level, boys and men need to be "engendered" 
and educated to develop peaceful and cooperative forms of masculinity for 
themselves. This means that they need to be taught to reject hegemonic masculinity 
and patriarchal dividends. Beyond the grassroots level, the fight for women's equal 
participation in top-level decision making arenas needs to continue, with special 
attention to arenas that are being newly created, as for instance the Internet 
Governance Forum inaugurated in the wake of WSIS. In these arenas, a complex 
engendering of power issues and an understanding of who argues over them and 
with what motives is required to expose hegemonic masculine interests and 
dynamics that consolidate patriarchal setups. These tasks require concerted 
feminist efforts to analyze and challenge agendas, issues and their framing; it is not 
sufficient for feminists to gain access and voting rights. On this basis, new 
alliances need to be sought that challenge hegemonic masculinity.

Regarding the WSIS implementation and follow-up process, the WSIS 
commitment to gender equality and women's empowerment as a characteristic of 
the Information Society can be considered a useful entry point for further feminist 
interventions. Given the high likelihood of a continuation of far-reaching ICT-
induced changes, the ferment and upheaval linked with these developments will 
persistently open hegemonic positions to challenge and will thus favor ongoing 
feminist contestations. These opportunities need to be seized at all levels. 
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II Analysis and Deconstruction 
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‘Social’ Robots & ‘Emotional’ Software Agents: 
Gendering Processes and De-Gendering Strategies for 
‘Technologies in the Making’8

Jutta Weber, Corinna Bath 

Introduction

Over the past years we can observe profound reconfigurations of the boundaries 
between human beings and machines in the field of artificial intelligence (AI) and 
computer science. Particularly software agents and robots attest to an ongoing 
paradigm shift from machine-oriented concepts, algorithms and automats towards 
‘interaction’ (see Wegner 1997, Crutzen 2003). While early approaches sought to 
model rational-cognitive processes and to solve problems using formal structures, 
the emphasis is currently shifting to human-computer and human-robot interaction. 

Recently artifacts such as software agents and robots are often concep-
tualized as friendly, understanding and believable partners which communicate 
‘naturally’ with users and support them in everyday life. ‘Sociable’, humanoid 
robots are designed to take care of old or sick people. Software agents are expected 
to obtain information independently. In order to serve users and give them advice, 
they appear human-like on the screen.

In this paper we examine the recent trend in AI to build ‘social’ and 
‘emotional’ artifacts from a feminist technology studies perspective. Starting 
from prominent visions of socio-emotional machines, some prototypes and com-
mercial products, which currently came into use, we point out gendering aspects 
in their representation and the underlying concepts. Focusing on societal pre-
conditions of socially intelligent machines, we will ask how traditional feminist 
critiques of technology might apply to these new artifacts. The arguments will 
lead us to point out some basic problems of developing de-gendering strategies  

8 This chapter is a revised version of our paper published in: Archibald, Jacqueline; Emms, Judy; 
Grundy, Frances; Payne, Janet; Turner, Eva (eds.): The Gender Politics of ICT. Middlesex 
University Press 2005. It was presented at the Women Into Computing Conference, London 2005. 
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for ‘technologies in the making’.9 We finally propose dimensions and strategies 
for a contemporary feminist critique of technology. 

1 The Vision of Sociable or Socially Intelligent Robots and  
Software Agents 

Cynthia Breazeal from the Massachusetts Institute of Technology (MIT) is one 
of the leading researchers in the field of social robotics. Her vision of a sociable 
robot is a good example that clarifies the robot researchers’ promises: 

"For me, a sociable robot is able to communicate and interact with us, understand 
and even relate to us, in a personal way. It should be able to understand us and itself 
in social terms. We, in turn, should be able to understand it in the same social terms 
- to be able to relate to it and to empathize with it. Such a robot must be able to a-
dapt and learn throughout its lifetime, incorporating shared experiences with other 
individuals into its understanding of self, of others, and of the relationships they sha-
re. In short, a sociable robot is socially intelligent in a human-like way, and interac-
ting with it is like interacting with another person. At the pinnacle of achievement, 
they could befriend us, as we could them." (Breazeal 2002: 1) 

She stresses that social artifacts that become part of our daily life must be able to 
adapt to users in a natural and intuitive manner – not vice versa. Her ‘master-
piece’ – as she calls it – the robotic creature Kismet is designed to interact 
physically, affectively and socially with humans, in order to learn from them. 
The man-machine-relation (or should one say the woman-machine-relation?) is 
modeled according to that of a caregiver and a human infant. We found similar 
attempts in software agent research. Researchers stress that they aim at building 
“emotional relationships by long-term interactions wherein the two parties pay 
attention to the emotional state of the other, communicate their feelings, share a 
trust, feel empathetic, and establish a connection, a bond.” (Stern 2002: 336). In 
some commercial computer games like ‘Virtual Petz’ or ‘Virtual Babyz’ the 
characters try to seek the users’ attention in order to interact with them, to get 
‘care’ and to get ‘socialized’ by the users. 

9 The idea of ‘technologies in the making’ refers to contemporary approaches to the social studies 
of science and technology (e.g. Latour 1987). Instead of considering technologies as ‘ready-made’ 
or analyzing their context of use, we aim to track the development of technologies in a constantly 
shifting, multifaceted network of artifacts, disciplinary foundations, scientific methods, social 
preconditions and cultural meanings within a transdisciplinary and controversial universe of 
discourse.
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To realize these envisioned social behaviors of machines researchers utilize 
models and theories from the fields of psychology, cognitive science, and ethno-
logy, thereby aiming at the computation of social and emotional competencies. 

2 Anthropomorphism and Gendering 

If we take a look at the first prototypes and commercial products that were 
intended to be social we have to admit that they do not appear very innovative, at 
least with regard to the predominant gender concepts - if not to say stereotypes – 
used. Cyberella, a presentation agent created at the German Research Center for 
Artificial Intelligence (http://www.dfki.de/cyberella), and the robot “Valerie, a 
domestic android” (http://www.androidworld.com/prod19.htm) for instance, 
were given a kind of super feminine shape. 

Figure 1: Cyberella and Valerie 
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Other software agents chat with users in a strongly gender stereotyped or even 
sexualized manner. Even though some of the new social artifacts appear more 
‘neutral’ or less gender-stereotyped at a first glance they are nevertheless 
modeled on the ground of questionable ontological presumptions. The way how 
Cynthia Breazeal’s interaction with Kismet is represented, for example, reshapes 
the wo/man-machine relationship into a gendered caregiver-infant relationship.

The visions and realizations of social artifacts in software agent research 
and robotics raise many questions:

What and whose understanding of sociality and emotionality is underlying 
these new artifacts? Is it desirable from a critical, feminist perspective to develop 
‘emotional’ artifacts we are supposed to empathize with? Do artifacts modeled in 
terms of caregiver-infant-relationships represent a critical understanding of 
social behavior?  

Or, more general: Is it desirable and promising to model human-machine-
relationships according to those among humans? Are artifacts like Valerie and 
Cyberella based on anthropological and ontological premises concerning human 
behavior, relationships and emotions that we can agree to from a critical, 
feminist perspective? 

In order to judge these developments of ‘social’ artifacts, we have to take 
seriously today’s researchers’ dream of a new and potent generation of socially 
intelligent artifacts. The implementation of sociality and emotionality into arti-
facts has become a center of attention in numerous research & development 
projects in the field of robotics and software agents. Recently, research labora-
tories emerge at several respectable universities labelled ‘affective computing’. 
Some web sites, e-commerce or electronic tutor systems and computer games are 
already populated with software agents that are said to be endowed with a 
rudimentary personality and express simple forms of emotions. Moreover, robots 
are intended to become socialized and educated by their interaction with humans. 

We now want to reflect these developments in the light of feminist critiques 
of technology. 

3 Feminist Critique of Technology: Against Abstraction 

During the last decades feminist scholars as well as other critics pointed out the 
lack of embodiment and situatedness in AI research (see e.g. Dreyfus 1963; 
Becker 1992). They stressed that researchers did not take into account the 
context and the social dimension of technology. The limited orientation towards 
rational-cognitive models and symbol processing was questioned. The critique 
often focused on the reductionist modeling of thought, on the simple under-
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standing of human planning and acting as a merely rational-cognitive process 
and on approaches to problem solving constrained by the use of formal structures 
(see e.g. Suchman 1987).10

While much of the argumentation aimed against abstraction, disembody-
ment, decontextualization and the lack of the social dimension, it seems as if 
these critiques were now recognized by emergent technosciences. Meanwhile 
technology designers incorporate certain concepts of embodiment and 
situatedness into intelligent artifacts. While embodied robotics (see Pfeifer and 
Scheier 1999) and situated intelligent software agents are displacing symbol-
oriented approaches in AI11 we are now faced with the vision of ‚social 
machines‘. Researchers aim at developing machines beyond the limits of 
rational-cognitive grounded intelligence. They discover social behavior as the 
basis of ‘real’ intelligence. How can the shift from rational to social behavior be 
perceived from a critical point of view? Will chances for feminist intervention 
arise along these changes or will the envisioned dissolution of the dichotomy of 
human beings and machines cement the existing gender order? 

The illustrations of robots and software agents we gave in the introduction 
of this paper already referred to our sceptical stance towards the ‘innovative’ 
potential of these so-called social machines. We ask: Why are the promised 
helpful, believable and trustworthy artifacts modeled according to crude gender 
stereotypes? Why is the mother-child relationship assumed to be a good model 
for the human-machine-relationship? And what should we think of the concept 
of social intelligence, which is now becoming popular in technoscientific 
discourses and practices?12

There is another point that makes us feel uncomfortable: Sociality and 
emotionality have been deeply gendered categories in western thought. These 
characteristics have traditionally been assigned to the feminine realm. And it is 
not by chance that we find a relatively large number of women developing social 
robots and software agents compared to other areas of old-fashioned, symbol-
oriented AI or biomimetic robotics. It appears as if their so-called ‚natural‘ 
competencies of sociality, communication etc. predetermined them to work in 
such a field. What could be more attractive than a nice-looking woman such as 
Cynthia Breazeal who embodies a true loving caregiver for a helpless infant 
robotic creature that needs training and caring to develop intelligence, social 
behavior, emotions and a personality? 

10 See (Adam 1998) for an overview on feminist critique of AI. 
11 For a discussion of philosophical and feminist influences on AI see for example (Sengers 

1999).
12 The concept of social intelligence was developed at least partly because of the feminist critique 

of androcentric conceptions of evolution; see (Fausto-Sterling 1985; Hubbard 1979). 
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We approach the question of how to interpret recent developments in 
technology design by Bettina Heintz’ critical approach to AI. In her paper 
“Papiermaschinen. Die sozialen Voraussetzungen maschineller Intelligenz”13 the 
feminist science studies scholar and sociologist pointed towards the social and 
societal preconditions and implications of the mechanization of thought and 
everyday life with AI. On the one hand she claimed that first of all it were human 
beings who adapted themselves to the machine. Otherwise our unimaginative 
machines would not work at all. For example, secretaries are instructed to use a 
very simple language avoiding any ambiguities in order to enable software 
programs to translate their texts into another language. Thus the abilities we regard 
as genuine ones of computers are often the result of our own efficient work. And 
often we unconsciously compensate for the deficiencies of the machines, while at 
the same time our readiness to perceive machines as intelligent stems from our 
tendency to interpret our reality as loaded or even structured with meaning (see 
also Collins 1990). Following these arguments, the critique should not challenge 
primarily the claim that computers might become intelligent, but has to question 
the conditions that make us believe in the intelligence of machines. 

On the other hand Bettina Heintz pointed out that a kind of mechanization 
of everyday life must have already taken place before the computer entered this 
process. The translation of problems into algorithms only becomes possible 
when humans already act in a rule-oriented way. A standardization of human 
behavior is necessary to model and develop software applications. What is the 
background in our society that elicits rule-oriented behavior that can be found so 
frequently?

Having feminist critiques in mind, we ask: what does it mean that techno-
scientists anthropomorphize machines and discover sociality and emotionality as 
the cure for our still unimaginative, rational-cognitive grounded machines.14 It 
seems that traditional strategies of wo/man-machine-communication are turned 
upside-down. While for a long time humans had to behave rationally and rule-
oriented to make symbol-oriented machines successful, now machines are to 
become social in order to increase their usability and make them more helpful for 
human users. It is the machine now which is supposed to mimic or even learn 
those abilities and characteristics which were until recently regarded as purely 
and typically human and beyond the grasp of machines. 

13 ‘Paper machines. The Social (Pre-)Conditions of Machine Intelligence’. 
14 While roboticists and software agent researchers often point towards the tendency of 

anthropomorphization in the human-robot or human-computer interaction (Duffy 2003; Fong, 
Nourbakhsh, Dautenhahn 2003.; Gratch et. al 2002; Cassell et al. 2000), they rarely reflect on 
the additional work of humans to make sense of machinic behavior (see e.g. Suchman (in 
prep.) on the relationship between Breazeal and Kismet). 
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Rethinking Heintz’ argument in the light of socially intelligent machines 
does not mean to ask whether and how machines can be or become social, but 
what makes us think of machines as social. What concepts of sociality and 
emotionality are predominant in today’s AI and why? And what are the societal 
conditions under which machines are perceived as social and emotional? 

Every socially intelligent machine we can dream of is still based on rule-
oriented behavior, since this is the material ground and fundamental functionality 
of these machines. Therefore it is rule-oriented social behavior that is at the core 
of the theoretical approaches, concepts and practices of software agent 
researchers and roboticists. The kind of rules might differ in diverse strands of 
AI, but a standardization of human behavior is a precondition for every computer 
model and software application. Anthropomorphized machines are intended to 
operate by simulating social norms, supposed gender differences and other 
stereotypes. The starting point of these prototypes and implementations is rule-
based social behavior that is said to be performed by humans. Researchers often 
use folk psychological and sociological approaches to sociality and emotionality 
in modeling human-machine-relations. Out of the wide range of psychology and 
sociology they particularly chose those theories for the computational modeling 
that assume that social behavior is operational.

And it is not by accident that software agent research and social robotics are 
working with sociological and socio-psychological approaches that explicitly use 
gender dichotomies and stereotypes. For example, we could detect a case which 
utilizes a feminist approach to improve human interaction with social machines: 
The computer scientist Daniel Moldt and the sociologist Christian von Scheve 
(2002) point out the value of roles, class and sex/gender differences in social 
interaction and their usefulness to minimize the contingency and to maximize the 
prediction of the behavior of the alter ego – of the human or machine partner in 
social interactive processes. Generally, in the realm of human-computer 
interaction emotions are considered to be useful to influence users, to convey 
intentionality and to smooth interactions. Referring to feminist sociologist Arlie 
Hochschild Moldt and von Scheve claim that emotions are based on a system of 
values and norms. Interrelations between emotions and social norms play a 
crucial role in matching the expectations of the alter ego. Moldt and von Scheve 
regard roles, class, gender and other differences as ideal categories in order to 
determine this relationship. Inspired by these ideas they strive for software 
agents that express emotions based on prevailing systems of values and norms. 
They assume that on this basis software agents appear intelligent, social and 
endowed with a personality (see Moldt and von Scheve 2002).  

Not all of these new approaches, which aim to implement sociality into 
machines, exploit critical theories and feminist approaches in such a way. Never-
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theless, this example shows that the paradigm shift from rational-cognitive to 
social machines does not lead to a de-gendering of technology design. The 
approach considered rather points to the fact that gender stereotypes are 
instrumentalized in order to build ‚better‘ machines that are perceived as socially 
intelligent.

Obviously, recent research in the field of software agents and social robotics 
is not primarily about making machines social as most researchers suggest. 
Rather it seems to be about training humans in rule-oriented social behavior. 
Only by relying on the latter the interaction with these machines can be made 
intelligible: As much as secretaries have to use an impoverished language to be 
able to use computer translation software, it will be necessary to use impove-
rished ways of interacting to respond to these social robots and artifacts. And 
while researchers use social norms and stereotypes to make their artifacts more 
consistent, convincing and believable, training humans in stereotypical behavior 
supports ways of acting which are predictable and therefore more exploitable in 
economic terms. 

4 De-gendering Technologies: Dimensions and Strategies of Critique

Regarding recent developments in software agent research and social robotics it 
becomes obvious that we need a broader and highly differentiated feminist 
critique of artifacts and processes in AI and computer science. In the following  
we want to sharpen our analysis of de-gendering technologies with the insights 
given so far. Our intention is neither to develop a step-by-step recipe for 
necessary feminist interventions into technology design nor to give an overview 
of possible political practices, but to rethink strategies, tools and dimensions of 
feminist technoscience studies in the light of recent developments in the field of 
socially inspired AI and computer science. 

4.1 Gender Representation 

Rethinking sexist images or strongly gender stereotyped speech patterns used in 
social robotics and software agent research, obviously requires a critique of these 
stereotypes, patterns, norms and roles. This kind of critique of technology design 
targeting at gendered representation is well-established in feminist media 
studies. Often it is even shared by some (male) computer scientists. But what we 
wanted to point out here is that it is not sufficient only to revise the design of 
technology in the sense of wiping out its explicit or implicit gender stereotypes. 
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Nor would it be satisfying even to eliminate these and other social norms, roles 
and stereotypes like those of class, of age, of race, of sexuality etc. Gendered 
ontological and epistemological claims are also encoded in theoretical concepts 
that form the base for technological construction and software applications, such 
as the changing understanding of the social and the conceptualization of the 
human-machine relationship. 

4.2 Social Theory 

The relation between ‘social machines’ and the standardization of everyday life 
should be explored from a social theory perspective. It is the question whether 
we live in a society where social relations in general or at least in specific realms 
are already enacted in terms of rule-oriented behavior. Think for example of the 
standardization of health care for elderly people where every little service – like 
e.g. combing the hair, washing the back, etc. – is measured by standardized time 
schedules (minutes) and prices. In these realms the idea of social robots taking 
care of elderly people lies at hand. At the same time the standardization of social 
behavior through agents and robots might also lead to more rule-oriented 
behavior.

Another relevant aspect is linked to the question whether social machines 
are expected to fill in personal and relational vacancies that emerge with new 
social and work requirements in the age of globalisation. Will personal agents 
and robots that empathize with us and to whom we are befriended be a substitute 
for personal human relations in the age of mobility and change? Which defi-
ciencies of our social life in the neo-liberal economy are supposed to be 
‚repaired‘ by those artifacts? 

4.3 Anthropological and Ontological Dimensions 

From a critical perspective questions of anthropological and ontological 
assumptions arise on which technoscientific concepts in the fields of AI and 
software agent research are built. What is the underlying understanding of 
society, sociality and human interaction? How is the relation of human-machine 
conceptualized?

Concepts of sociality in human-machine interaction particularly draw on 
Anglo-American  approaches to the social and behavioral sciences. In these 
approaches sociality is regarded as the outcome of the interaction of individuals, 
which is understood primarily as self-interested. Hence, 
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“’social’ refers to the exchange of costs and benefits in the pursuit of outcomes of 
purely personal value, and ‘society’ is the aggregate of individuals in pursuit of their 
respective self-interests.” (Caporael 1995: 1) 

These (reductionist) concepts are partly translated into the design of social robots 
and software agents. The models often become even more trivialized and 
simplified through software implementation processes. For example, in software 
agent research human behavior is commonly standardized by no more than five 
personality traits and six basic emotions. 

Concepts of human-machine relationship, particularly in the new field of 
‘social’ AI illustrate further ontological and anthropological assumptions. The 
relationships of owner-pet, parent-baby or caregiver-infant are sorts of 
pedagogical relationships that afford a lot of time, patience, engagement and 
work in order to function properly. Are these the kind of relationships desirable 
for human-machine interaction? Do we really want to educate our machines? 

To summarize and to return to our starting question about the strategies, 
which are necessary to design ‘de-gendered technologies’, we argue that a 
deconstruction of gender representation as well as a critique of fundamental 
epistemological and ontological assumptions are essential. The criterion for 
promising research in this field cannot be the question whether guidelines for an 
alternative technology design are provided. Instead such an approach aims at a 
fundamental revision of societal structures, politics of representation and
technoscientific discourses and practices. 
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Ambient Intelligence, between Heaven and Hell.
A Transformative Critical Room? 

Cecile K. M. Crutzen 

1 The Short Term Future of Ambient Intelligence 

With the theme Ambient Intelligence (AmI) industry, designers and scientists 
explore a vision of future daily life – a vision of humans being accompanied and 
surrounded by computerised devices, intelligent interfaces, wireless networking 
technology and software agents. Computing resources and computing services 
will be present everywhere and interconnected anytime. The focus of AmI is to 
bring to life the everyday objects and tools of our daily environment. The 
purposes of this technology are circumambient ways of monitoring the actions of 
humans and the changes in their environment. Sensors of many types and 
physical actors will be used to react and pre-act in a way that is articulated as 
desirable and pleasant. AmI as a ‘crossover approach’ is strongly related to 
several other Computer Science topics (Punie 2003: 6; Schmidt 2004; Oulasvirta 
2004). This technology is not new. A lot of ambient technology is already 
available, like monitoring analogue physical processes, describing them with 
digital data and analysing these data using knowledge-based interpretation 
models. New is that the public and the private environment of humans is 
permeated by an overwhelming number of autonomous active devices. This will 
cause the inevitability of the employment of artificial intelligent agents to 
automate routine decisions and to provide against stupefying read and write 
collisions15 of the artificial devices. There is no guarantee that these artificial 
agents can cooperate appropriately and safely. This penetration process has 
already started with remote recognition systems for facial expression and body 
tracking (Turk 2004). With biometrics technology our hands, eyes, voices, faces 
and movements will be used to control the way we live (Jain 2004; Oviatt 2004). 

15 Intelligent agents pick up and send data to and from other agents in their environment (read 
and write). These data can get mixed up; agents receive not intended data or send data to not 
intended other agents. In the future anti-collision facilities are needed e.g. in the agents 
themselves or in separate agents meant to protect the individual or the community from 
unintended infiltrations. 
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In the very near future humans will be overwhelmed by huge quantities of 
personalised real-time responses based for instance on networking RFID tags.16

AmI implies a seamless environment of computing, advanced networking 
technology and specific (mainly remote and non tangible) computer interfaces 
for humans.17 In the future AmI will influence the modelling18 of how people 
should live in a community. At the moment, the main effort of the AmI industry 
is towards designing simple isolated appliances that might be acceptable to 
consumers of this new technology. This prepares the ground for a complete 
infiltration of our environment with even more intelligent and interconnected 
devices. People should become familiar with AmI; slowly and unspectacularly; 
getting used to handing over the initiative to artificial devices. A lot of sensing 
infrastructure has already been installed for handling security and road traffic. 
What remains to be done is to shift the domain of the intended monitoring just 
enough to feed the ongoing process of people getting used to these controls and 
forgetting the embarrassment of being permanently monitored, in other words – 
having no off-switch.

Questioning gender in AmI could be an appropriate way to investigate the 
assumptions within the AmI discourse. Is AmI a technology that destabilises the 
fixed meaning of gender or will AmI stabilise the existing networks? Perhaps we 
can find answers if we analyse the visions of industry and designers, their justi-
fications lying in security and care needs. Questioning gender needs a decon-
struction of the relation between “use” and “design” in AmI products. Will AmI 
strengthen the opposition of use and design that is strongly related to gender? 

2 The Visions of Industry and Designers 

The characteristics of AmI in many promotional publications are that smart ob-
jects will make our whole lives relaxed and enjoyable (Philips Research 2003). 
There are many attractive scenarios for the individual that represent a heaven on 
earth full of enjoyment. The AmI industry offers a service of personalisation. 
AmI is tailored to your needs and it can recognise you everywhere. As you move 
through an environment, AmI interfaces register your presence, self-initiatively 
perform tasks designed to make your life easier, and learn from your behaviour 

16 RFID (radio frequency identification): A generic term for technologies that use radio waves to 
remotely identify people or objects carrying reactive tags. See e.g. http://www.rfidjournal.com/
article/articleview/207 Accessed April 2, 2005, or McGinity (2004).

17 Named ‘implicit HCI’ in Schmidt (2004: 164). 
18 E.g. the modelling of interaction patterns of humans that are imbedded in the functionalities of 

AmI-products.
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in order to anticipate your future needs. The promises of intelligent adaptability 
and anticipation are directed to the individual. AmI ‘will be capable of meeting 
needs’ and anticipating and responding intelligently to spoken or gestured wishes 
and desires without conscious mediation, and even these could result in systems 
that are capable of engaging in ‘intelligent dialogue’ (Punie 2003: 5). AmI de-
signners see themselves as the creators of a better future; working along a 
straight line of civilising progress. They speak like heavenly fathers, creating a 
technological paradise, sensitive and responsive to people’s vision of heaven on 
earth. They follow the ideal of creating devices, which cause no disturbances and 
fit perfectly with their assumed expectations. AmI designers are convinced that 
digital environments, by acting on people’s behalf, can improve of people’s 
quality of life.19 ‘Good’ design is defined as making a product, which will not 
create disharmony or doubt in the life of its users. Their concept of ‘usercentred-
ness’ is based on a notion of non-problematic interaction: ‘... which means 
technology that can think on its own and react to (or possibly even predict) 
individual needs so people don’t have to work to use it’.20 In such statements 
many subjective decisions on ‘what is a better and easier life’ are made. Having 
an ‘easier life’, meaning no time consuming distractions and no unnecessary 
disturbances, is considered to be progress.21 This connection between technology 
and progress undervalues the subjectivity and situatedness of progress. It is very 
questionable as to whether or not human life will be better if artificial actors 
purposefully manipulate our behaviour and eventually gain control over it22.

3 The Justification for AmI: Security and Care 

One interpretation of the meaning of ‘a better life’ is ‘taking away the worries’ 
of a possibly unstable future. People are made vulnerable and naked without an 
artificial skin of input and output devices. Single-purpose AmI applications will  

19 The Ambience project: http://www.extra.research.philips.com/euprojects/ambience/ Accessed 
April, 2, 2005. 

20 Philips Sustainability Report (2002), www.philips.com/Assets/Downloadablefile/sustainability
-2153.pdf Accessed April, 2, 2005. 

21 European Foundation for the Improvement of Living and Working Conditions, sector future 
(2003): The future of IT – now it’s getting personal, http://www.emcc.eurofound.eu.int/publi-
cations/2003/sf_ict_1.pdf Accessed April, 2, 2005. 

22 E.g. if you are a heart patient, you will be forced to use a device that will register your smoking 
and eating behaviour. The next step could be that the insurance companies will refuse to pay 
for your treatment if your behaviour is not appropriate enough for a heart patient in the opinion 
of the insurance company. 
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be connected for continuous monitoring of the individual with the strong 
suggestion that this provides security and maintains health (Friedewald 2003): 

“We trust less and we fear more. We will therefore be searching for reassurance and 
guarantees. (…) We will welcome tools that allow us to monitor the health of our-
selves or our loved ones, that allow quick links with emergency services, or ‘tag’ our 
children so that we know where they are. In short how can our technologies look af-
ter us and our environments rather than us looking after our technology.” (Philips 
Research 2003: 35) 

So domestication of AmI will be forced by jumping on the bandwagon of some 
fundamental fears of the individual and society. These fears are e.g. the present 
loss of security and safety because of terrorism, the necessary but unaffordable 
amount of care needed for the elderly (Braun 2004) and the sick, handling the 
complexity of combining professional and home work, difficulties in coping with 
the overwhelming amount and obtrusiveness of interactions and information in 
our society and being dependent on the gridlocked transport system. So-called 
‘Killer’ applications are largely based on providing a bit more security and safety 
for the individual (Wahlster 2004). Industries focus, too, on substitutes and 
prostheses for the human touch in the care of children, the elderly and the 
disabled:

“When daily contact is not feasible, the decision to move a senior is often driven by 
fear and uncertainty for his or her daily well-being. Our goal is to create a surrogate 
support system that resurrects this informal daily communication.” (Mynatt 2001: 
340).

Is it enough to outline health care scenarios ‘to encompass societal, economic as 
well as technology developments and form a logical framework in which use 
cases can be fitted’? Is the goal ‘managed care’ in a health care system ‘that uses 
organizational and management controls to offer patients appropriate care in 
cost-effective treatment settings’ to the benefit of the patients (Riva 2003: 
298)?23 Can we counter-balance the risk of dehumanisation and depersonali-
sation by progressively disembodying patients, by reducing them to the sum of 
their biological and physiological functions and by identifying them with the 
collection of their vital parameters (Gaggioli 2003: 84)? In particular, it is not 
enough to offer ordinary people, the consumers of the health industry, control 
only with an off-switch within their reach, with the argument that these techno-

23 See for a similar (potential) effect of technology developments on human relations: Bath and 
Weber, this volume. 
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logies could very easily acquire the appearance of ‘them controlling us’. Am-
bient Technology will no doubt control us, but in a situation where people are 
dependent on health care, for most of them a visible off-switch is not relevant. 
What is relevant is the availability of human-quality care as good as and as 
accessible as the intelligent prosthetic care.

All in all, the development of AmI is and will be justified for several 
medical and ecological reasons and reasons of security. But these valid reasons 
should not lead us to shut our eyes to the ready-made abuse that could result 
from AmI. 

4 Questioning gender 

The meaning of gender is, and always will be, embedded in social, cultural and 
material constructions and is always dynamically linked to the meaning of many 
concepts such as technology or the constructed relationship between use and 
design of technology.24 AmI will influence the meaning of gender because it will 
be embedded in those daily environments in which specific gender meanings 
from the past are reinforced. These performances of gender are mostly symbols 
or representations of power relations in a domain25.

Questioning gender is about taking an active, critical role in the 
technological design of our daily behaviour. It is necessary to influence the 
process of AmI domestication, because of its impact especially on our routine 
activities and creative strategies. It is urgent because industry claims that they 
apply female values and translate these into ‘ease of use’, ‘experience of use’, 
‘less complexity and more simplicity’ (Manning 2002). This ease of use is based 
on the assumption that a perfect adaptability of the artificial devices for humans 
in their environments is possible and desirable. Questioning gender in AmI is 
asking: Could AmI be a technology that destabilises the fixed meaning of gender 
or will AmI stabilise the existing networks? 

In scenarios focussed on the individual, human life is idealised and opti-

24 The performance of gender in AmI can become visible through questioning and doubting: 
What has been overvalued, what has been undervalued and what has been ignored? Doubt can 
occur by criticizing the constructed meaning of activities, which we humans call design-, and 
use-activities, which are linked to gender in the discourse of the AmI.

25 The hierarchical opposition ‘use-design’ is linked to other oppositions such as ‘technical-
human’, ‘hard-soft’, ‘secure-doubtful’. These gendered symbolic links are established and re-
enforced through the military, mathematical and technological traditions of the Computer 
Science discipline and through concepts of female Computer Science based on essentialist and 
deterministic views on femininity and technology. 
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mised; a ‘better life’ is visualised. Social issues are only mentioned from an 
egocentric point of view (Punie 2003: 6; IST Advisory Group 2001). These 
scenarios are extrapolations from the present, based on the designers’ view of 
what should be better in their own lives. For industry and research these 
scenarios function as springboards for ideas about what kind of developments, 
technologies, society, economy, and markets are necessary to arrive at these 
scenarios. Describing scenarios is not an innocent activity. 26 Incorporating the 
gender matrix of dualism is unavoidable because it is a repetition of present-day 
beliefs. Scenarios are indicative and normative, they form the foundations of 
political decisions, which research topics will be financed and which not, which 
applications will be developed and which not. So scenarios for a ‘better life’ for 
the prototypical individual might become the standard way of living for 
everyone. In official EU scenarios like ‘Maria’ and ‘Dimitrios’ (IST Advisory 
Group 2001)27, who are both portrayed as very busy western people with almost 
no private life, the scenario-problem becomes evident. Questioning gender in 
AmI is asking whose lives are being represented and whose not? 

The convergence of the designed domestication processes based on the 
assumption of a ‘better life’ could become an apocalyptic trip of an automatic 
‘repression to normality’, without the option of creative adventures or ex-
plorations. Why is it that in these scenarios it is only the advantages of AmI that 
are raised?

What underlies the assumption that Ambient Intelligence will, by disappear-
ring into our environment, bring humans both an easy and entertaining life? How 
can we see through the dazzling performances of smart and aesthetically 
designed objects, homes28 and environments? How can we make scientists and 
designers take responsibility for not placing enough importance on privacy, 
cultural diversity and other ethical issues? Simply mentioning ethical issues at 
the end of a conference paper is an unacceptable substitute for failing to take on 
this responsibility.29 Questioning gender means questioning responsibilities. 

26 For a critique of scenarios see also Giráldez (2004: 274) 
27 An animated scenario for ‘Anya’ (corporate creative knowledge worker who works equally from 

home, the office and whilst travelling; she has one teenage son, Paul, from her previous marriage 
to Joe and a four year old daughter, Minnie, with her current partner, Marcus) is to be found at 
http://www.eurescom.de/public/projects/P1300-series/P1302/ Accessed April, 2, 2005. 

28 For an overview on smart homes see under topic ‘Smart Rooms, Smart Houses & Household 
Appliances’ of the American Association for Artificial Intelligence (AAAI) http://www.aaai.org/ 
AITopics/html/rooms.html Accessed April, 2, 2005. 

29 This is mostly the case in publications in which the technological realisations are highlighted. 
For instance, in (Riva 2004) ethical and social aspects have a prominent place. See also for 
social implications: Raisinghani 2004; Bohn 2002a, 2002b; IST Advisory Group 2002. 
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‘Questioning gender’ implies a deconstruction of the oppositions that exist 
in the discourses of Ambient Intelligence designers, the ICT industry and com-
puter scientists (Crutzen 2005). A deconstruction of the use-design opposition 
and the progress and care pretensions related to this technology, reveals the 
power relations within the promotion and realisation of AmI. This could be the 
beginning of an articulation of the meaning of diversity in the discourses of AmI: 
diversity in use, in design and in the interaction between use and design. It is a 
gender question to ask what price humans have to pay in the end by giving 
personal, including physical, data to facilitate the action of a surrounding 
technology. Is it still possible to resist and to distrust the overwhelming promises 
of a better life? 

5 Use and Design 

A closer look at the relationship humans have constructed with their envi-
ronment, at how humans experience the things and tools in their environment, is 
necessary to analyse the influence of AmI. Actions and interactions always cause 
changes, but not all activities of actors are ‘present’ in interaction worlds. If 
changes are comparable and compatible with previous changes, they will be 
perceived as obvious and taken for granted. The change from a closed door to an 
open door normally is mentally invisible. Opening and closing the door is in 
most situations an unreflective act. The door is ‘ready-to-hand’ and subordinate 
to the action for which it is used: entering or leaving a room. These ready-to-
hand interactions will not raise any doubts. The claim of mental invisibility by 
AmI is that AmI will be settled in our fixed routines. Marc Weiser 30was one of 
the first who focussed on this characterisation of computer technology: ‘The 
most profound technologies are those that disappear. They weave themselves 
into the fabric of everyday life until they are indistinguishable from it.’ (Weiser 
1991). Mental invisibility is seen as a precondition for acceptance; the stabili-
sation of use and the domestication of AmI technology. Mental invisibility can 
only be the outcome of an integration process on the part of human actors. 
Things, tools and technologies can become obvious. Humans use them without 
thinking in their routine acting. But this is only one way of dealing with 
technology. Not all our acting is routine acting. Using an ICT-product is 
negotiating, not only about its content, but also about what actions of the ICT-
product are suitable for the actor’s situation. In my opinion translations and 

30 Mark Weiser (1952 - 1999) was a chief scientist of Xerox PARC and widely considered to be 
the father of Ubiquitous computing  and Calm technology. 
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replacements of ICT-representations should not fit smoothly without conflict into 
the world for which they are made ready. A closed readiness is an ideal, which is 
not feasible, because in the interaction situation the acting itself of human actors 
is partly ad-hoc and therefore unpredictable. The ready-made behaviour and the 
content of ICT-representations should then be differentiated and changeable to 
enable users to make ICT-representations ready and reliable for their own 
spontaneous and creative use. 

Doubt is a necessary precondition for changing the pattern of interaction 
itself. According to Heidegger, the ‘present-at-handness’ (Vorhandenes) and the 
‘ready-to-handness’ (Zuhandenes) of a tool are situated and they do not exclude 
each other. On the contrary, they offer the option of intertwining use and design 
activities in interaction with the tool itself. This intertwining makes a tool reliable, 
because it is always individual and situated.31 According to Dourish, this can 
happen only through involved, embodied interaction. Intertwining of use and 
design needs the present-at-hand of the ICT-representations (Dourish 2001: 125). 
Their readiness-to-hand should be doubtable. In a lot of AmI applications, you are 
not the initiator of the action anymore. Your body data are used for actions of 
physical invisible artificial actors, e.g. are you always aware of security systems, 
observing you? The number of examples of applications that are closely tied to 
your habits and that consequently stabilise and freeze those habits, is growing. 
Hence, these applications no longer give you the opportunity to change your 
behaviour as they are surrounding you and becomementally invisible. 

Humans needs transformative critical rooms32 as spaces where the inter-
actions take place between human actors and ICT-representations and their 
interpretation can be negotiated and where doubt can occur as a constructive 
strategy. Creating these rooms requires actors who already have a habit of 
causing doubt and who accept that truths are always situated. In this interaction 
the meaning of “use” is reconstructed. Using ICT representations imply the 
(re)design of a flexible environment where the connection between human and 
non-human actors can always be disconnected. The activities of use and design 
occur simultaneously as an ongoing process where change takes place and where 

31 Tools can be a part of our habits. They exit in our unreflective BACKGROUND, Heidegger 
calls this ready to hand.  At the same time tools can have the possibility of discovering, 
reconstruct their meaning within a structure of reference. They become present again. (Capurro 
1992: 367). 

 For a definition of ‘present at hand’ and ‘ready to hand’ see (Heidegger 1926, §15, §16.): 
http://www.lancs.ac.uk/depts/philosophy/awaymave/405/glossary.htm Accessed April, 2, 2005 
and (Svanæs 1999: 45-46; Dourish 1999: 12; Dourish, 2001: 106-110; Crutzen 2003) 

32 Critical means that doubt about the behaviour of yourself and of the surrounding human and 
non-human actors is possible. Transformative means that out of doubt, change of the 
interaction patterns is possible. (Crutzen 2003, Crutzen 2006 a,b) 
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actability33 becomes an important condition. (Crutzen 2003: Crutzen, Kotkamp, 
2006a,b) 

6 The transformative critical room of AmI 

AmI is a pattern of models of interaction chains embedded in things. Objects in 
our daily world – mostly inanimate – will be enriched by an intelligence that will 
make them almost ‘subjects’, capable of responding to stimuli from the world 
around them and even of anticipating the stimuli. In the AmI world the 
‘relationship’ between us and the technology around us is no longer one of a user 
towards a machine or tool, but of a person towards an ‘object-became-subject’, 
something that is capable of reacting and of being educated.34 Everyday objects 
such as doors, tables, books, lights or even the flow of air and water are 
transformed into computational interfaces (Ishii 1998). It is a future of artificial 
actors ‘whispering’ in the background of human life and awareness, interacting 
with each other and their environment. People become the objects of the ongoing 
‘conversations’. In the vision of industrial designers AmI is embedded; many 
invisible distributed devices are hidden in the environment. A continuous process 
of miniaturisation of mechatronic systems and components will make this 
possible. Physical invisibility or perceptual invisibility mean that one cannot 
sense (smell, see, hear or touch) the AmI devices anymore; one cannot sense 
their presence nor sense their full (inter-)action, but only that part of interaction 
output that was intended to change the environment of the individual user. Many 
(inter-)actions between artificial devices will take place in the background of the 
life of the individual. According to Schmidt, our relationship to computer 
systems will change from ‘explicit interaction that requires always a kind of 
dialogue between the user and a particular system or computer, …to implicit 
interaction’. (Schmidt 2004: 162, 166). The physical disappearance of AmI from 
our environment means that the whole environment surrounding the individual 
has the potential to function as an interface. 

33 Actability: human actors can experience other actors as ‘actable’ if these actors present 
themselves in a way, which is interpretable out of their own experiences. That does not mean 
that this is the intended interpretation of the designers because each actor has her or his horizon 
of experiences and expectations. Tools and things are actable, if humans can give meaning to 
them by drawing them into their interactions. A necessary condition of actability of artificial 
tools is that humans can perceive the performance of the artificial devices. 

34 Statement by Stefano Marzano in ‘newvaluenews number thirteen – Philips Design – July 2002’: 
16 http://www.design.philips.com/assets/Downloadablefile/New_value_News13-12820.pdf Ac-
cessed April, 2, 2005
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The overvaluation of ‘design’ by designers, industry and research in AmI 
has reduced ‘design within use’ to themes such as ‘the adaptability of the 
technology’ and ‘the acceptance of these technologies by users’. The price of the 
promised adaptability of these intelligent devices is continuous measurement and 
interpretation of our body35 data and movements (Noldus 2003)

This opening up of the private lives of AmI users is accompanied by closing 
off more and more opportunities for users to adjust AmI devices to protect 
themselves from unwanted actions. The price will be that the users will be 
limited in the options available to them to articulate their wishes and experience 
doubt. People are in danger of losing within the activity of use the activity of 
‘design’. In AmI the symbolic meaning of use and design is reconstructed as an 
opposition in which ‘design’ is active and a virtuoso activity and ‘use’ is passive 
and not creative. This dominance of design discloses and largely prevents the act 
of discovery of the users by the designer36 and acts of discovery on the part of 
the users. Design is focused on generalised and classified users. Users are turned 
into resources, which can be used by designers in the process of making ICT-
products. They do not have sufficient room for starting their own design 
processes. Those who do not fit into regimented classes are seen as dissidents. In 
AmI, designers are creating an artificial play in which they have given the active 
and leading role to the artificial subjects. Users are ready-made sources of data 
for the technology in their environment. Placing the user at the centre of AmI 
design contradicts the view that AmI technology should be mentally and 
physically invisible and unobtrusive. By interpreting ‘usercentredness’ in this 
way, the active explicit participation aspect is lost. In the architectural concept of 
AmI of Piva et al., the user is reduced to an observable object placed in a 
feedback loop that converges to an optimal intelligent environment with an 
action/communication oriented smart space function in order to influence the 
user (Piva et al. 2005). 

7 Conclusion of the Deconstruction: Critical Transformative Rooms 

In the future AmI things and tools will be unavoidable. Western high-tech-
society is developing into a world inhabited by cyborgs. However, can humans 

35 Rejane Cantoni calls the related research platform ‘Bodyarchitecture’: ‘... for investigating 
different forms of natural, multimodal human-computer interaction. It involves the research 
and development of computer vision, speech and gesture recognition systems that connect 
media and physical spaces to what its inhabitants are, and do and say.’ (Cantoni 2005)

36 In AmI environments humans become resources. They are reduced to objects; only providers 
of data which will function as input for the acting of the AmI environment.
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in AmI environments still act as cyborgs in the sense of Haraway, living in a 
symbiotic relationship with the machines, staying responsible for them by ‘... 
embracing the skilful task of reconstructing the boundaries of daily life’, by ‘... 
building and destroying machines, identities, categories, relationships, space, 
stories ...’ (Haraway 1991: 180-181)? Can the cyborg image construct a way out 
of the maze of dualisms or should instead the cyborg be interpreted as an actor in 
the middle of these dualisms, creating critical transformative rooms: places in 
which, by questioning the performance of gender, the underlying ontological and 
epistemological assumptions of the actors (industry, designers, users) in the 
domain of AmI could be analysed? Is there still time to escape from the powerful 
push of the industry to introduce this all-enveloping server-technology? Is it still 
possible to claim technology should be used under human conditions, where 
things that are technically possible are no longer necessarily seen as progress? 
Perhaps Haraway was right in her claim to be a cyborg rather than a goddess, 
because the technological heaven is an illusion. 

In the process of a critical domestication of AmI technology, acting within 
the AmI-induced dualisms users should feel not only the comfort of being 
permanently cared for, but also the pain of giving away intimacy. We should feel 
that danger, but in feeling it should not be clueless. The critical transformative 
room that stands between the consumer and AmI should include a diversity of 
options to influence the behaviour, use and design of the technology. The off-
switch is only one end of a rich spectrum of possible intervention tools. Petersen 
thinks that the technology should reveal at least what the system has to offer in 
order to motivate users to relate the possibilities of the technology to their actual 
needs, dreams and wishes. ‘For this purpose, domestic technologies should be 
remarkable rather than unremarkable’ (Petersen 2004: 1446). 

Designers and researchers feel this pain, too, but they compensate for this 
by the hard to beat satisfaction of building this technology.37 The core of their 
attraction to this lies in ‘I can make it’, ‘It is possible’ and ‘It works’. It is the 
technically possible and makeable that always gets the upper hand. Who wants to 
belong to the non-designers? (Sloterdijk 2001: 375). A gender deconstruction of 
AmI should lead to a reconstruction of the AmI technology in which users are 
the actors and designers of their own environments in a critical transformative 
way.

37 The pain of losing privacy or losing your own identity is the same for users and designers. 
However designers can suppress these feelings; overwhelmed by the kick of making a 
technology that works. 
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Feminist Technoscience Rearranging in the Black Box 
of Information Technology 

Christina Björkman, Pirjo Elovaara, Lena Trojer 

“Dozens of feminist writers have refused both relativism and universalism. Subjects, 
objects, kinds, races, species, genres, and genders are products of their relating. 
None of this work is about finding sweet and nice – ‘feminine’ – worlds and know-
ledges free of the ravages and productivities of power. Rather, feminist inquiry is 
about understanding how things work, who is in the action, what might be possible, 
and how worldly actors might somehow be accountable to and love each other less 
violently.” (Haraway 2003: 6)

Introduction

What kind of focus will feminist research develop at a technical university, where 
information technology (IT)38 constitutes the overarching research field? In this 
article we want to illustrate this question with the core issues that we have 
identified, as well as to animate these with the authors’ stories. Finally, we want to 
propose a short agenda of issues and challenges for future feminist technoscience 
research.

The first starting point for our article is feminist technoscience, implying 
attention to issues related to boundaries and boundary crossings between science, 
technology, politics and society. The feminist technoscience approach has 
revolved around exploring the epistemological foundations of knowledge un-
derstandings and practices – focusing on deconstructions, opening up concepts 
and definitions. By doing this it has “…visualized science and technology as 
discourse, but has on the other hand been less good an agent for changing 
science/technology. Deconstructions have been made, but re-formulations have 
been less tangible.” (Mörtberg 2003: 60) The research group Technoscience 
Studies, established in 1998 at Blekinge Institute of Technology (BTH), Sweden, 

38 We have chosen to use the term information technology and its abbreviation IT, since in the 
Swedish context these are the prevailing concepts, rather than the term Information and 
Communication Technology (ICT). 
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engages in research that from feminist technoscience research perspectives aims 
to develop complex understandings and practices of IT. The crucial challenge is 
to move beyond the layers of deconstructions, and the core question becomes: 
how can feminist technoscience research be used for intervention and trans-
formation?

Our second starting point is taken from the notion of IT. First of all, in its 
Swedish context39, IT is defined as a technical area. This definition is commonly 
accepted and used in different fields such as education and occupational training 
and also in the context of working life. Secondly, when the technical definition 
of IT is firmly and commonly embedded, or ‘blackboxed’40, the technology itself 
with its underlying perceptions of technology development and knowledge are 
seldom brought into focus. One important issue that we see with respect to 
feminist technoscience research with a focus on IT is the opening and rearran-
ging of this black box, in order to create new approaches, ideas and under-
standings as well as new possibilities for change. Paraphrasing Sandra Harding’s 
concept of “the science question in feminism”, in which she argued for a shift of 
focus from women in science towards science itself, its foundations, theories and 
methodologies (Harding 1986), we see feminist technoscience research as 
constituting a turn towards “the technoscience question in feminism”.  

The third starting point for this article comes from the authors’ lived 
realities, practices and experience, where smoothness and roughness co-exist and 
create tensions that both tear and inspire. This for us privileged position provides 
an opportunity not only to investigate IT from an outside perspective, but as 
Lucy Suchman, referring to Judy Wajcman, writes: “JW suggests that really to 
understand these processes of exclusion and resistance, feminist scholars need to 
get inside the ‘black box’ of technology production: that there is room for an 
effective politics around gaining access to technological work and institutions, 
and that there are, as she puts it, ‘opportunities for disruption in the engine rooms 
of technological production’ (Wajcman 1991: 164)” (Suchman 2002: 101).  
Feminist research should not only be on IT as something defined and ready-
made, but also an active participation in IT research. 

We indicate what we identify as core issues by discussing boundaries, 
challenges and prerequisites for transformations as well as interventions and 

39 See e.g. Government Bill 1995/96:86 Measures to broaden and develop the use of information 
technology [Regeringens proposition 1995/96:86 Åtgärder för att öka användning av IT ],
http://www.regeringen.se [2005-12-12], Government Bill 1999/2000:125 An Information 
Society for All [Regeringens proposition 1999/2000:125 Ett informationssamhälle för alla],
http://www.regeringen.se [2005-12-12]. 

40 “... blackboxing, a process that makes the joint production of actors and artefacts entirely 
opaque …” (Latour 1999: 183). 
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disruptions, both explicitly and more implicitly, in our stories. What happens 
when feminist technoscience research meets knowledge production and pro-
ducers in the “engine rooms”, including the public and private sectors, develop-
ment projects, education, academia, and local practices? 

After discussing issues concerning boundaries related to university structure 
and our situation at a technical university, each of us will tell a story about the 
interventions we have created and/or participated in – interventions that are 
meant to contribute to re-arrangement in the black box of IT and knowledge 
production. We conclude the article with a discussion of the issues and 
challenges we see for feminist technoscience research.

Problematic Boundaries in the “Engine Rooms of Technological Production” 

“My experience of the working relations of technology production and use has led 
among other things to a preoccupation with boundaries, including efforts to recog-
nize them, problematize them, at times maintain them, and at other times to work 
across them.” (Suchman 2002: 93) 

Lucy Suchman's words have inspired us to identify categories surrounded by 
numerous boundaries and to analyse whether the boundaries limit our working 
and transformation space. Suchman invites us to explore what it would mean to 
transgress the problematic boundaries. 

Boundaries create classifications and categories, spaces to live in and act 
from. Bowker and Star describe the phenomena and practice of classification: “A 
classification is a spatial, temporal and spatio-temporal segmentation of the 
world. A ‘classification system’ is a set of boxes (metaphorical or literal) into 
which things [we would like to add: people] can be put to then do some kind of 
work – bureaucratic or knowledge production… Classifications are consistent 
and unique, mutually exclusive and complete.” (Bowker and Star 1999: 10) 

A university is an arrangement based on categories and classifications that 
fits well into Bowker’s and Star’s description.  In our cartographical work 
identifying the boundaries and categories inside the technical university, the 
following four boundary-based categories seem to be the most troublesome and 
powerful:

The university structure is based on disciplinary boundaries – difficult and 
challenging when developing inter- and trans-disciplinary research. 
The university definition and understanding of IT as a hardcore technical 
category – difficult and challenging when working to broaden the under-
standing of IT. 
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The university category of knowledge is often connected only to the theo-
retical knowledge produced at academia – difficult to recognise distributed 
knowledge processes and challenging to respect and co-operate with other 
knowledge producers outside the university. 
The university as part of the academic world is a closed classification sys-
tem based on mutually exclusive categories – there is little if any space for 
change.

Categories and classifications are named, listed and articulated as disciplines, 
departments, academic titles, professional positions, research areas, etc. These 
categories provide a repertoire of labels that help to describe oneself and also to 
find others belonging to the same categories. Smooth orderings and stabili-
sations. These categories, and boundaries between them, are a living reality, not 
just constructions, and most tangibly present in attempts at inter-/transdisci-
plinary work. Lucy Suchman concludes that disciplinary distinctions “all orient 
not only to different problems but more significantly to different, sometimes 
incommensurate conceptions of the social/technical world.” What hinders us, she 
says, are “discontinuities across our intellectual and professional traditions and 
associated practices” (Suchman 2002: 96). 

These disciplinary distinctions are responsible for the difficulties and 
challenges encountered in broadening the understanding of IT, where the issue of 
knowing within categories is raised: “A crucial assumption underwriting these 
persistent boundaries is the premise that technical expertise is not only a 
necessary, but is the sufficient form of knowledge for the production of new 
technologies.” (Suchman 2002: 93, original italics). Categories are mutually 
exclusive. If you are placed inside a technological discipline, you cannot at the 
same time be categorised as a social scientist, and vice versa.  Inclusion in one 
specific category means that you firmly and definitely are outside another 
category. This leads to an attempt to understand who is outside and who is inside 
when the borders are drawn, and what it means to be outside and inside, when 
talking about the power to define and the power to act. 

Recognising and living within boundaries makes one wonder how powerful, 
well protected and stable these boundaries are. Are they transgressable? Contrary 
to Bowker and Star, Donna Haraway says in an interview: “Categories are not 
frozen… The world is more lively than that, including us, and there are always 
more things going on than you thought, maybe less than there should be, but 
more than you thought!” (Lykke et al. 2000: 55) 
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Challenging Boundaries 

“…crossing boundaries as a project of mutual learning and partial translation…”
(Suchman 2002: 93) 

What boundaries do we challenge? The group, by its very existence within a 
technical faculty, challenges the boundaries of what is considered to be techno-
logy. As we see it, IT as a field of knowledge and expertise crosses disciplines.  
However, our experience and our interpretation is that there are forces within the 
technical domains of IT (such as for example computer science) striving towards 
disciplinary ‘purity’ and a narrow, technical definition, where inclusions and ex-
clusions are created and maintained. Our group, by asking questions and 
studying issues such as “What is IT?”, “Who draws the boundaries for what IT is 
considered to be?”, “Why are the boundaries drawn where they are?”, “Who is 
excluded and who is included, and why?”, and not least “How could it be diffe-
rent?” challenges such understandings of IT, in an attempt to open and rearrange 
the black box(es) of IT.

Another boundary transgression comes from what is called experience-
based research. Here, research perspectives as well as research questions differ 
from ‘traditional’ academic discipline-based research, and challenge the bounda-
ries of what is considered academic research and knowledge production. Our 
research interests and questions spring from professional experience, either from 
within or outside academia, i.e. we do not start our research from an a priori aca-
demic disciplinary interest. We acknowledge the understanding that contempora-
ry knowledge and technology is increasingly produced in distributed systems, 
where the boundaries between universities, industry and government are flexible 
(Gibbons et al. 1994; Nowotny et al. 2001). The definition of knowledge, im-
perative in western universities, has considered theoretical knowledge as the only 
form of knowledge. This narrowness excludes above all knowledge understood 
as “practical intelligence” which is developed and used in concrete situations 
(see e.g. Göranzon 1991). One of our epistemological foundations is to include 
not only our own but others’ experience-based practical knowledge in our 
conceptual and practical understanding. 

Interventions

In our work, we share and try to develop a common theoretical foundation in 
feminist epistemologies, as suggested for example by Donna Haraway’s notions 
of situated knowledge and partial perspectives (Haraway 1991). The concept of 
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situated knowledge does not simply refer to a specific place or state, rather it 
implies a conscious epistemological positioning: “I am arguing for politics and 
epistemologies of location, positioning, and situating, where partiality and not 
universality is the condition of being heard to make rational knowledge claims. 
[…] We do not seek partiality for its own sake, but for the sake of the 
connections and unexpected openings situated knowledges make possible. The 
only way to find a larger vision is to be somewhere in particular.” (Haraway
1991: 195) 

The starting point for our work has been taken from Donna Haraway’s 
epistemological notions, and we use these in different arenas and contexts. We 
express this as building an epistemological infrastructure for our research, which 
combines theoretical thinking and intervention practices. Theoretical thinking is 
a necessary prerequisite for intervention practices, but these practices in turn 
nurture theoretical thinking. We see this work as our epistemological exercises.

In this section, each of the authors describes and discusses her own project 
or projects, the experience gained and questions raised by these. The stories may 
seem disparate, but aim to illustrate the various arenas, and thus possibilities and 
projects within feminist technoscience. The common denominator is found in the 
epistemological foundations discussed above, and our projects concern how to 
bring these epistemological foundations to and use them in transformation work 
within different practices. The stories are about interventions, our epistemo-
logical exercises, which we have created and/or participated in; interventions that 
were meant to contribute to opening and rearranging the black box(es) of IT and 
knowledge production. 

[Pirjo’s Story] 

I moved to a university when searching for a space for reflection, believing that 
it was in academia that knowledge was produced. At the same moment as I 
crossed the boundary between different practices I also reproduced and accepted 
the boundary dividing the world into two categories: research producing 
knowledge and practical work producing services and products. I had moved 
inside and by so doing I had created an outside that I could observe and write 
about. At the best moments I could interpret and understand the world outside.

During my research project about local IT-implementations, interviews with 
librarians forced me to re-think the dividing lines between research and practical 
work, knowledge production, users and designers of IT. It also forced me to 
think seriously about my epistemological position, about situatedness and about 
research (Elovaara 2004). I moved my perspective away from boundaries 
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dividing the world into two separate spaces, to consider the possibility of living 
and acting beyond the boundaries and looking for a space in between. I also 
began to consider what kind of research I could conduct in this ‘third space’ with 
a desire “to move beyond simple dichotomies” (Suchman 2002: 94).

In 2003 I was able to take my thoughts, dreams, hopes and questions 
concerning the possibility of this ‘third space’ research with me to a municipal 
R&D project defined as an e-democracy project focusing on spatial planning and 
concentrating on communication and interaction between the municipality and 
its citizens. The aim of the project was to create a web site, where the new 
comprehensive municipal spatial plan could be presented and where citizens 
could comment on the plan and discuss the spatial planning of the future.

The first phase of ‘third space’ intervention research had to do with 
transgressing boundaries. In this specific project, transgressing worked in and 
through multi-perspective intertwined layers. First of all, the actors came from 
both the public and private sectors. Second, the project was both a research and a 
development project combining a variety of competencies. And finally, the 
research part of the project was multidisciplinary41. To transgress in order to 
meet and talk – as easy and uncomplicated activities as these may seem to be – 
can at the same time uncover the complexity of the transgression. Transgressing 
is necessary as a start but it is not a guarantee for sustainable change if we do not 
take into account “the ability partially to translate knowledges among very 
different – and power-differentiated – communities…” (Haraway 1991: 87). 

The second phase of ‘third space’ intervention research dealt with the 
general ‘noise’ caused by the researchers. This noise may consist of a researcher 
always interrupting people, and taking their time and also taking space. 
Intervention can also be noise, experienced as disturbance, from even the 
researcher’s point of view. The specific noise during this project was caused by 
the research group actively participating in the project process. We intervened by 
arranging workshops and mock-ups42. We also caused noise by attending project 
meetings – not only as passive observers. We did this in order to create space 
and time for the project participants to think concretely about the project and to 
work with the design; to blur the boundary between technology development and 
use. The project was thus a modest contribution to the larger intervention plan, 
namely to “…begin to replace the designer/user opposition – an opposition that 
closes off our possibilities for recognizing the subtle and profound differences 
that actually do divide us – with a rich, densely structured landscape of identities 
and working relations within which we might begin to move with some 

41 The notion of multi-disciplinarity indicates the maintenance of discipline boundaries. 
42 Workshops to inspire and assist in this specific case the design of the project website. 
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awareness and clarity regarding our own position.” (Suchman 2002: 92) 
Finally, members of the research group talked with other members of the 

project - taking time and disturbing the normal order of working hours. The 
project leader said that talking with the researchers “costs time. So maybe you 
cannot say that you directly during the project get anything back to the operative 
results.”43 We raised issues concerning the notions of democracy and citizenship 
in discussions. These conversations revealed that project participants did not 
have similar, harmonious ways of talking about and interpreting democracy and 
citizenship. A dialogue was opened that sought not final universal definitions of 
the notions of democracy and citizenship, but local and located interpretations 
open for problematisations and friction.  Negotiations that could be interpreted as 
provocative – taking a lot of time and producing no direct results – could also be 
understood as the means by which to localise and situate the essentially 
contested concepts in a place and time. Or as Lucy Suchman puts it, “The 
problems that interest us include the practicalities and politics involved in 
attempting to reconceptualise and restructure the ways in which work and 
technology design are done.” (Suchman et al. 1999: 399) What reconceptualising 
in the project context meant was that by means of and during the endless number 
of discussions, the objective was to approach and develop more committed 
concepts of communication, interaction, democracy and citizenship. The 
concepts must be situated and accountable as are other members of the project.

Working towards committed concepts takes time and effort. But if the aim 
of our work is to situate IT and make it sustainable and accountable, one of the 
goals of feminist technoscience research is to intervene by de- and re-
conceptualising our language and experiences. If we aim for committed, situated 
and “artfully integrated” (Suchman et al. 1999: 99) design, then “this stance of 
design from nowhere [...], closely tied to the goal of constructing technical 
systems as commodities that can be stabilised and cut loose from the sites of 
their production long enough to be exported en masse to the sites of their use” 
(Suchman 2002: 95) does not work. The discussions about democracy, 
citizenship and technology in the long run were part of the positive stabilisation, 
which aimed to situate the often so rhetorical notion of e-democracy in this 
specific municipality.

43 Interview with the project leader on 22 April 2003. 
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[Christina’s Story] 

My story is about boundaries, challenges and interventions in computer science 
(CS) and its knowledge production, with a focus on university education. 

I have a background as lecturer in CS. During the late 1990s I worked with 
a number of projects targeting the situation for the (very few) female students in 
CS. These projects were no doubt attempts at interventions: interventions into 
the male dominated culture of computing, interventions in order to support 
female students and interventions in teaching (an experiment with gender 
segregated teaching). I would characterise these projects, these interventions, as 
targeting equality issues, and in fact, creating exclusions instead of inclusions 
(e.g. singling out female students in the gender segregated teaching project).

During my work with these projects, I gradually started questioning the 
“women-into-technology”-oriented approaches, realising that the equality project 
was not enough. I began to think about issues of knowledge within CS. My 
experience led to my asking other questions, to an interest in the invisible and the 
taken for granted: the discipline of computer science. At this point I crossed 
some supposed boundaries into feminist and gender research. 

What are the challenging boundaries involved in my work? One of them 
concerns epistemologies, where the feminist epistemologies that are foundational 
for me, such as situated knowledge and partial perspectives, are completely 
different from most of the epistemological foundations of CS. There are also 
questions of definitions such as what is considered to be CS? These in turn create 
inclusions and exclusions: who is considered to have valid CS knowledge? 

In my intervention, I target questions of integrating feminist research issues 
into computer science education. What happens when feminist research meets 
computer science educational practice? I work in a project with CS faculty, 
where the aim is to bring the participants’ practices together with feminist theory 
and research, in a belief that the latter can shed new and unexpected light on the 
former. This is accomplished through conversations about knowledge situated in 
the participants’ context, and reflection over their own experience as teachers, 
with contributions from feminist research. A special focus has been the teaching 
of programming and the ‘paradigms’ implicit in this teaching. A goal is to try to 
make hidden views and expectations visible, and to work to accommodate 
greater diversity in the practices of CS as well as among its practitioners.

In this intervention project, and in my research as a whole, I find it 
important to ask questions that are unexpected, surprising, perhaps even provo-
cative. Asking questions can be a way to start a reflective process as well as a 
way to communicate. 
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I want to do what could be called feminist computer science research. What 
is this? Does it exist? Is it even possible? Is it possible to refuse categories and 
boundaries? I have the (impossible?) intention of being both a computer scientist 
and a feminist researcher. Norwegian informaticians44 Tone Bratteteig and Guri 
Verne challenge the existing dichotomies: “We think it is of vital importance to 
stay an informatician, but with an interest in feminist research, refusing to 
resolve this dilemma by choosing one of these areas of research. By doing this, 
we do not accept the dichotomy between feminism and technology. The 
challenge is to learn to live with, and possibly harvest from, the contradictions 
and alleged paradoxes that arise.” (Bratteteig and Verne 1997: 70).  

However, I do not only make interventions into CS as a feminist researcher, 
I also make interventions as a computer scientist into feminist research. What is 
permitted among feminist researchers, such as ideas, opinions, writing style, 
language, etc.? The attempt to be both computer scientist and feminist researcher 
leads to conflicts, not the least of which are internal, within my person. These 
conflicts, or tensions, originate to a large extent in the different epistemologies 
and scientific traditions. To cope with this, I think that the research environment 
is crucial. It must be acceptable to be both computer scientist and feminist 
technoscience researcher, and not to have to choose or force one part to adapt to 
the other, but rather enter into conversations. Thus, I find ‘impurity’ and inter-
/trans-disciplinarity very important. The research within technoscience studies 
provides space for experimentation and exploration, opening possibilities for 
new approaches, making it possible to move between positions and see many 
different images and stories. The result is a more complex understanding, which 
also allows for translations and transformations.

[Lena’s Story] 

I want to illustrate why our feminist technoscience research has identified 
research transformation as the core issue and why I emphasise the transformation 
‘project’ to be directed towards and located within our own knowledge producing 
body – that is, the technical university itself. One of the necessary prerequisites 
for research transformation is the development of a broader epistemological 
infrastructure in places where we conduct academic research, where many have 
difficulties even with the spelling of the word epistemology. It is not my 
intention to be ironic here, but to recognise the dominant norms of my own 

44 “Informatics is the term for computer science departments in universities in Norway, indicating 
that the discipline is defined more broadly than in traditional computer science departments.” 
(Bratteteig and Verne 1997: 59) 
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academic education within faculties of natural science and technology. Becom-
ing an active partner in knowledge production, whether you are a feminist 
technoscience researcher or not, demands skills also in epistemological reflection 
and positioning. This means that the way knowledge is understood and produced 
within the technical spheres is vital for functional and relevant IT development 
in its specific context.

With a background in natural science, technology and non-formal adult 
education, my professional life has been characterised by the development of 
complex understandings about knowledge and research processes within techno-
science, with a special focus on IT. Low-income countries and the postcolonial 
context are important for my work, which also includes techno- and research-
political studies. My own experience concerning the motives for transformation 
is not surprisingly also recognised elsewhere45. Developing appropriate and 
relevant technology solutions is a complex and context-dependent issue and has 
been developed in many technology fields (see e.g. Rydhagen 2002). 

An example of how feminist technoscience is a resource for research 
transformation is illustrated by a project (see below) involving an integrated 
regional development process built on applied IT. The project relies on 
transformation in mindset (and practice) of one of the main actors in the process, 
namely the university with its research resources. The region in question, 
Blekinge, situated in the southeast of Sweden, is a region that has undergone 
tremendous structural change during the 1990s. From dependence on heavy 
industry and military service the region now focuses on IT development in 
industry and the educational system with a new technical university (BTH) that 
has an explicit profile of applied IT. The regional development process implies 
recognition of techno-politics and research-politics as rooted in an understanding 
of knowledge and technology production as processes that occur in distributed 
knowledge systems (Gibbons et al. 1994; Nowotny et al. 2001). In other words, 
knowledge creation today takes place in the boundary areas between universities, 
companies (the private sector) and other actors in regional, national and 
international public sectors. We find these processes also in the Blekinge region 
and in the research and development carried out at BTH. A linearly focused 
process must be replaced by an approach characterised by understanding of 
knowledge and technology as more complex, non-linear processes. It is exactly 
here we find feminist technoscience to be a resource as it  has emphasised 
research and technology development as complex, context dependent and co- 

45 The most recent references I would mention here are the numerous documents published 
within the WSIS (World Summit on Information Society) process, see www.genderwsis.org, 
www.itu.int/wsis.
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evolving activities (se e.g. Wagner 1994; Haraway 1997; Gulbrandsen 2004; 
Rydhagen 2002; Elovaara 2004; Björkman 2005). 

On a more concrete level, the project is situated in the development, since 
2000, of a new university campus at BTH. The university is an active, coopera-
tive partner in a local innovation node46 called NetPort.Karlshamn47, which 
envisions becoming a competence centre focusing on technology development 
within new media, experience-based learning and intelligent transport systems. 
The other two main partners are local government and industry. One model 
explored for the processes taking place, in which the three actors mentioned co-
operate, has been a triple helix stating that the three institutional bodies – the 
university, industry and government – are increasingly working together 
(Johansen and Uhlin 2001). The triple helix model focuses mainly on the outer 
framework of the co-evolving processes. The actual knowledge and development 
processes are more explicitly discussed within the concept of “mode 2” 
(Nowotny et al. 2001). Mode 2 knowledge production is characterised by its: 

situation in the context of application 
emphasis on distributed knowledge processes 
development of robust knowledge 
accountability in multiple contexts. 

On a rhetorical level a traditional university can accomplish this understanding. 
But in practice this is highly challenging because it demands research trans-
formation.

Researchers and teachers at Technoscience studies with its base in feminist 
technoscience have been deeply involved in the development processes of the 
distributed knowledge and technology producing system NetPort. For more 
detailed information about the concrete results of NetPort so far, see Trojer and 
Henningsson (2005). 

The example given illustrates the need for attention to epistemological 
infrastructure in order to be able to work transformatively within the knowledge 
and technology producing body (BTH). This work has been identified as one 
mission for feminist technoscience (Björkman 2005; Trojer 2002; Elovaara 2004). 

46 A local organisation/system within which several active partners cooperate to create 
innovations, economical and societal growth. 

47 www.netport.karlshamn.se 
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Discussion

The stories told seem to be quite different from the perspectives of ‘what, where 
and how’, but the aim of the activities and processes described is the same: to 
gain experience in epistemological exercises, where issues of knowledge are 
central. The three stories show how feminist technoscience can intervene in a 
variety of arenas, both inside and outside academia. They address what happens 
when feminist situated epistemologies move to different contexts; what the 
possibilities and tensions are with respect to cooperation.  

Feminist research has for a long time made great efforts to understand and 
develop the ideas of otherness and difference. Our experience tells us that this 
discussion is also extremely central and relevant when speaking about the focus of 
feminist technoscience on IT. What we must do is investigate how questions 
concerning differences and otherness need to be reformulated and situated in the 
context of IT. We have seen that the differences present in technoscience/IT 
practices often show up in tensions concerning issues of epistemology, knowledge 
production, expertise, participation and implementation, as well as in political and 
societal development. The world of information technology, as is the case for all 
other worlds, consists of power-differentiated communities. This differentiation is 
at the same time an essential part of the different actors’ collective dreams of “how 
things might be different” (Haraway 1991: 93). There is no room for innocence, 
but at the same time, there is also no place for never-ending conflicts. There should 
be room for “an earthwide network of connections, including the ability partially to 
translate knowledges among very different…communities.” (Haraway 1991: 187) 
By recounting our experience, we want to show that this translation work – where 
there are no ready-made models or methods – is both possible and a very difficult 
task. We have no illusions that the work can be done immediately, extensively or 
without collisions. 

IT and other technoscience practices are so tightly interwoven with our lives 
that stepping outside of these to analyse and criticize is not a position available 
to feminist technoscience research. On the contrary, impure places and actions 
are the only options we have because we have to participate in situated, concrete 
practices “…that cobble(s) together non-harmonious agencies and ways of living 
that are accountable both to their disparate inherited histories and to their barely 
possible but absolutely necessary joint futures” (Haraway 2003: 7). We would 
like to end this article by suggesting a list of important challenges, issues and 
potentials that we see in feminist technoscience research: 

Expand the perceptions of technological knowledge and development.
Indicate alternative directions of technology/IT applications.
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Make the cultures within technology-related institutions explicitly visible 
(phase out “the culture of no culture”) and thereby show that no research 
positions are innocent. 
Establish new fora for the development of understandings of the relations 
between research and politics.
Act as catalysts for inter- and trans-disciplinary constellations. 

This list can be seen as conditions for attempting transformations.  But how can 
we initiate and participate in a movement that aims at trustworthy interventions 
and processes of change? As the list suggests, the work cannot and ought not to 
be done by feminist technoscience researchers alone. When one of the funda-
mental bases for change is to look for and build alliances, we have to learn to co-
operate – also with people who do not always share our own epistemological and 
political concerns. We have to learn to ask new kinds of questions about al-
liances and collaboration because the alliances and collaboration partners might 
be in many ways unexpected and strange. The questions are both complicated 
and absolutely necessary, as Donna Haraway, referring to the work of Helen 
Verran, writes: “How can people rooted in different knowledge practices ‘get 
together’, especially when all-too-easy cultural relativism is not an option, either 
politically, epistemologically, or morally? How can general knowledge be 
nurtured in postcolonial worlds [or other worlds – our addition] committed to 
taking difference seriously?” (Haraway 2003: 7). Taking differences seriously 
means that there is a need to find a position from which to act, where it is 
possible to respect differences but not to be satisfied with the relativist thought 
that ‘anything goes’. What is instead needed is a desire to get involved in 
respectful conversations without losing our own feminist epistemological inter-
vention goals. 
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Uncovering the Invisible: Gender-Sensitive Analysis 
of Call Center Work and Software 

Susanne Maass, Els Rommes48

“Look at the things that others have forgotten, the things they consider unimportant, 
the things behind the scenes – and you’re likely to find some important deleted 
work.” (Star 1991: 83) 

New telecommunication and information technology has enabled a new, booming 
field of work: customer care in call centers. What are the working conditions of 
call center employees and does call center technology improve these conditions? 
To answer these questions, we will combine insights from Applied Computer 
Science49, more specifically from the field of participatory design, with insights 
from social sciences, specifically Gender Studies. 

Computer science, in our view, is a discipline that mainly deals with 
modelling and formalisation (for a more detailed discussion of the image and the 
practices of CS studies, see Maass, Wiesner 2006). In order to support or 
automate real world processes, static and dynamic structures in our world first 
have to be discovered and then explicitly described. One of the main things 
computer science students are taught is to see structures and to discern recurrent 
structures in various areas – to see the same in the diverse. They are trained in 
abstraction and formal description. Hence, in systems analysis computer 
scientists become quite efficient in seeing similar patterns in what they study and 
in shielding their perception from what might be particular in the current case. In

48  This chapter contains an analysis of the outcomes of the project ‚Computereinsatz und 
Arbeitsgestaltung in Call Centern’ (computer use and work design in call centers) which was 
done by Margita Zallmann, Florian Theissing and Susanne Maass. It was financed by the 
Bremen minister for work, youth, women, health und social affairs   and the European Social 
Fund and was carried out in cooperation with three call centers and the workers board in 
Bremen. We hereby thank employees and employers of the call centers and the workers board 
of Bremen for their participation. 

49  In Applied Computer Science, the social context of computer design and use is studied (e.g. 
users, societal effects, desirability of software solutions) with the help of social science 
methodologies.
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a way they standardise what is relevant in the world they model. What does this 
have to do with gender? 

According to perceptual psychology (Neisser 1979) humans first of all 
perceive those structures that are familiar to them. We primarily see what we 
know, what we expect and what is important to us. Our life experiences and life 
situation play an important part in these perceptions. “Our biological sex, 
whether we are born as male or female, has a large influence on the kinds of 
experiences we are more likely to have in the course of our life, e.g. on what 
kinds of toys we are given, whether we give birth or are drafted for the army and 
how we are perceived and treated by others. These experiences influence our 
choices, identities and perceptions of ourselves and of the world we live in.” 
(Hagemann-White 1989: 37) Moreover, gender is one of the main ordering 
structures in society. Our binary understanding of the world as consisting of 
behaviour, characteristics and items that can be classified as either masculine or 
feminine influences our perception, which subsequently influences our expec-
tations, behaviour and self-identity. Hence, it is almost unavoidable that com-
puter scientists perceive and model the world along gendered lines and following 
familiar gender stereotypes, whether or not these stereotypes form an adequate 
representation of the case being studied. 

The outcome of unconsciously gendered design processes may be an 
inadequate system that does not support the requirements of its users. Especially 
if designers have been unaware of gender, or gender-blind, they may uncon-
sciously design for the male norm in society, leaving out or making invisible 
feminine connotated elements of the work or of work done by women in general. 
This may lead to the system not being used or furthering inequities (Star, Strauss, 
1999: 14). The design of the ‘smart home’ of the future forms a good example. 
Designers of the ‘smart home’ have unconsciously modelled their technologies 
to the male norm of inhabiting houses with priority given to energy saving, 
safety, communication and entertainment. These features are in general more 
important to the life and habitation patterns of male inhabitants. Whereas men 
more often use their house for eating, sleeping and relaxing, for women it is 
more often a place to work, to socialise and to take care of children. The 
invisibility of women’s habitation patterns in this case may have led to less 
development of technologies that could be useful for them, such as caring 
technologies (Berg 1994). Similarly, Wajcman and others have called attention 
to the fact that suburbs have been called ‘sleep villages’ by policy-makers, who 
subsequently based the geographical and mobility-patterns planning on the needs 
of car-owning, commuting people of whom a large majority was male (Wajcman 
1991).
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Gender-blind design may also offer an explanation for the ‘productivity 
paradox’: the introduction of new technology to increase productivity will 
actually lead to a drop in productivity because “the invisible work that keeps 
[socio-technical networks] stabilised will go unaccounted for” (Star 1991: 87). 
Muller, e.g., found such a productivity paradox in a study on call center agents 
and explained it by the fact that much of the work of call center agents was 
ignored by the computer systems meant to support them (Muller 1999: 44). Only 
after the previously invisible parts of call center agents’ work were considered in 
the software, the anticipated work-time savings were reached. 

If, on the other hand, designers are not ‘gender blind’ but design a new 
technology based on gender stereotypes, the technology will congeal and rein-
force these stereotypes (Rommes 2006). When e.g. computer games for girls are 
about fashion design for Barbie and are given a pink colour, girls are 
simultaneously taught to be interested in fashion and to have caring values 
(while boys are signalled that this is not for boys). Girls with interests other than 
Barbie are signalled that they do not conform to the female norm. Although 
some girls, at some point in their lives, like to play with Barbies, design based on 
stereotypes means that no critical reflection has taken place as to the needs of the 
particular users of the technology under development, nor about the kind of 
world we would like to live in. Computer systems design is no ‘innocent’ 
activity, as design processes are both shaped by gendered assumptions and 
perceptions and shape society and the gender-relations therein. 

A gender-sensitive look at the social context of software development and 
use may reveal the gender-biased understandings, priorities and exclusions 
within the development process. It provides a more diverse picture as a basis for 
technical innovation than ‘normal’ software design. In this chapter, we will 
analyse the work practices of call center employees from a gender-aware 
perspective and find out to what extent the software that is meant to support 
them does so adequately, and whether it reinforces gender stereotypes or not. 
First, we will look at the working conditions of call center employees, and then 
at the information technologies they use. We will conclude by more generally 
characterising this approach of gender studies in Applied Computer Science and 
by suggesting more gender-sensitive methodologies for the early analytic phases 
of software development. 

1 Call Center Work: What Analysis Methods Reveal 

The spectrum of call center (CC) services is extremely wide and services cover a 
wide variety of products. In call center work, a division is made between 
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inbound and outbound services. Hotline agents deal with inbound calls and may 
offer information or advice on e.g. insurances or technical devices. Similarly, 
telesales agents respond to inbound calls by taking orders for goods or 
reservations. Alternatively, telemarketeers make outbound phone calls, e.g. they 
may dial up potential customers such as all cafés in a certain area and offer 
demonstration and free use of new coffee machine models. They then arrange 
dates for their field service personnel. Call centers are organised as internal 
business units or as independent companies providing services to other 
companies. In our research project we have studied call center work and software 
of three call centers of different kinds.  

Call center work has all attributes of so-called ‘female jobs’: the work is 
considered to be intellectually simple and repetitive, clean and physically light, 
not technical but rather social – or at least so it seems. Alluding to female 
stereotypes and life situations, job offers for call center agents implicitly address 
women: a telemarketing job for a coffee company is announced by “Feel like 
coffee and communication?” Another ad says “If you are diligent, single-minded 
and feel like earning money, and if you can smile with your voice you can start 
immediately.” No formal training seems to be required for such jobs. Ads and 
qualification criteria do not address people seeking a steep and profitable career 
path. This, too, associates call center work with female employees. CC agents 
have a low social prestige, get low salaries, have few career options and often 
work part time. Part time work again ties CC work to ‘female work’, as in 
present western society more women than men take the responsibility for caring 
for children, hence they experience a bigger need for the personal flexibility that 
part time work seems to offer. In fact, about two thirds of call center agents in 
Germany were and still are female (cf. Schietinger, Schroth 2001). 

To study the requirements and conditions of CC work and to see the extent 
to which it does indeed follow these (gendered) stereotypes of simple and light 
work, we have held twelve observational interviews with agents. We followed 
the principles of ethnographical critical analysis, which state that the researcher 
has to be present in the context to develop a thorough understanding of the work 
being done by employees. Moreover, a relationship between researcher and 
employee needs to be established based on a partnership in which the employee 
is considered the “master” who teaches the researcher as an “apprentice” about 
their work. Interpretations of the analysis need to stay as close as possible to 
what the employees have stated and need to be checked with them. The last but 
not least of the principles of ethnographical critical analysis is that although the 
focus of the analysis needs to be clear beforehand, it also needs to be flexible, 
leaving room for adaptations if other problems or focus points turn out to be  
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more important. (For a detailed description of “contextual interviews” see Beyer, 
Holtzblatt 1998.) 

Our focus of analysis was on the criteria for “humane work” as defined by 
the “Kontrastive Aufgabenanalyse” KABA (contrastive task analysis method, 
Dunckel et al. 1993). According to work psychology in general, in order to be 
considered as humane, work has to require a wide variety of personal 
competencies and to allow for further development of these competencies. 
KABA characterises humane work by great latitudes regarding responsibilities 
(“decision latitude”), temporal planning and cooperation with others; also by 
variety in task aspects, transparency of and influence on working procedures and 
a low degree of stress. To comply with the last criterion of critical analysis 
mentioned above, we remained flexible in our use of the focus of KABA. Hence, 
when we found out that one of the main factors in the work of call center agents 
could not be measured with the help of KABA, we have critically analyzed and 
adapted these criteria. Moreover, we have paid particular attention to those 
aspects of work that tend to be overseen when focussing on the male norms of 
what ‘work’ implies. 

So what does a call center agent do? Basically we found that she has to 
mediate between the requirements her organisation poses to her and the demands 
of her customers. The organisations CC agents work for want their agents to 
quickly get the customers’ data and initiate some transactions. They define rather 
strict standards for the interaction with the customer; they decide what products 
and services agents can offer to whom and how to proceed in the interaction 
process to be as efficient as possible. Companies define rather short average call 
times and find ways to display waiting queues to the agents. To handle large 
numbers of calls, agents are expected to apply strategies to take the lead in 
conversations and speed up the process. The software they use takes the data 
input and displays information about and for the customer. Altogether, this 
results in a general view of well-organised data processing work on a production 
line. It differs a lot from clerical work where the desk workers can to a certain 
extent choose in what order to deal with their tasks. 

However, in our view, agents’ interactive service work requires much 
flexibility as they face customers who want individual service. An agent will try 
to somehow compensate for organisational and technical rigidities and 
deficiencies that result from the production-like organisation of work. At times 
she will take the risk of disregarding organisational directions in the interest of 
good customer service. Customers expect friendly and flexible responses to their 
often unclear and changing wishes. Agents and customers permanently have to 
cooperate and adjust on a functional and a social level. The interaction process 
very much depends on the customer. Some callers are well organised and know 
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exactly what they want; some are not cooperative, they may be in a hurry or call 
from noisy environments. Others take their time to decide and re-decide or just 
love to talk. This makes the work process very unpredictable for the agent who 
has to react flexibly and immediately in any situation. If she realises that the 
customer has no time she may shorten or skip certain phases of the interaction 
process. If the customer desires something that the software does not easily 
support she may note customer data on paper and correct the data in the system 
after the end of the conversation. She may explain at length or look for more in-
formation and call back to satisfy customer requests. Thus, agents as intermediaries 
balance the partly conflicting interests of their organisation and their customers. 

In the course of our analyses in the workplace we realised that the criteria of 
the well established task analysis method KABA we were using could not 
sufficiently characterise the tasks we studied. The criterion “decision latitude” 
discriminates task requirements only on the functional level. In most cases of CC 
work the decision latitude is rather low: agents have no choice to sell products 
cheaper or refuse to answer a question. Such decisions have been taken by the 
organisation itself - agents just carry out what they are advised to do. However, 
on the social level where “emotion work” (Hochschild 2003) is being done, they 
very often develop strategies and take decisions themselves. They take respon-
sibility for how to display emotions in order to influence the customer’s emo-
tions. To describe the options agents have to act on the level of communication, 
we introduced a new criterion we called “interaction latitude”. (For more detail 
see Theissing, Maass 2006.) So while their behaviour in customer interaction 
may seem predefined and not very challenging (low functional decision latitude), 
their tasks may in fact be quite demanding and rich on the social level. Similarly, 
another study of CC work arrived at the conclusion that CC work is much more 
complicated than generally is thought as it contains “significant aspects of 
expertise and knowledge work“ (Muller 1999: 36). According to Muller, develo-
pers, human-computer interaction experts and vendors of software systems had 
not seen the complicated aspects of CC work, amongst other reasons because of 
gender biases in analytic techniques. Our new criterion allows us to see and 
characterise this additional interaction latitude that may organisationally and 
technologically be more or less granted and supported.

Most of today’s task analysis methods primarily aim at production work and 
clerical work rather than at work where interaction is of primary importance. 
Researchers and practitioners in work psychology must be asked why there are 
almost no adequate analysis instruments for person-oriented service work. Could 
it be the case that the requirements of such fields that count as female (let alone 
house and family work) remain invisible or less relevant to them, as has often 
been pointed out by gender researchers (Smith 1987)?
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Our research helped to deconstruct the image of simple and unqualified CC 
service work and showed how complicated their work really was. In line with 
this finding, another study on call center agents in Bremen revealed that in fact 
their general level of education was very high: more than 20% had graduated 
from secondary school (Abitur), more than 60% had finished vocational training 
and 7% even had a university degree (Baumeister 2001). Similarly, the high 
percentage of part time positions may not reflect the wish of (female) call center 
agents to combine their work with family obligations, but rather the fact that part 
time positions were organisationally desirable from the standpoint of personnel 
planning in accordance to variable service demands. This requires a high degree 
of flexibility on the part of the employees. Moreover, the high level of part time 
work amongst CC agents reflects the fact that interactive service work on the 
phone is physically and mentally very strenuous; it requires almost permanent 
concentration and often cannot be done for 8 hours a day. The image of call 
center work as ‘simple’ work certainly does not fit. Our next question is to what 
extent the software used by call center agents supported the multiple facets of 
CC agents’ work. 

2 Evaluating Software for Interactive Service Work 

Call center agents work with various sorts of software. In fact, the whole idea of 
efficient centralised customer service via call centers depends on computer 
technology. Automatic call distribution systems (ACD) manage incoming calls 
and direct them to “the next available agent”. Computer-telephone integration 
allows to identify a calling customer and to display her data immediately for the 
agent receiving her call. Customer relationship management systems store and 
process customer, product and transaction data, keeping and disclosing the 
customer contact history for any agent dealing with that customer at any time. 
Automatic diallers speed up the dialling process for outbound calls and 
interactive dialogue scripts steer the agent along the standard phases of customer 
interaction. Does this software support all the facets of their work as we analysed 
above, or was it rather based on gendered stereotypes of call center work as 
being simple, repetitive work strictly following routines? In other words, does it 
confirm and reinforce gender stereotypes on what female work means, or is it 
designed on the basis of what call center agents point out as relevant in practice? 

In tests with users and in expert reviews we evaluated the agents’ software 
for its usability and probed for task adequacy and deficiencies. Following a 
participatory approach, we cooperated with the agents, taking care to include as 
many women as possible. In one of the CC we studied, software was to support 
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the processes in which callers would order electronic parts or inquire their price 
and get advice about their properties or about equivalent products. Products and 
written offers would then be sent to them by mail. Figure 1 shows the steps the 
CC agents and their customers have to take to accomplish this process. First the 
customer identifies herself (1). The existing customer data such as address, 
contact person and paying modality, are quickly verified and updated (2). Then 
she chooses to either order parts or get a price offer (3). Product data are typed in 
(4) and the transaction is terminated (5). This triggers a shipping process. 
Obviously this software models customer interaction as a highly structured 
information exchange that follows a clear and uniform logic. In order to achieve 
efficiency, such software is optimised with respect to data transfer rates, parallel 
display of customer and product data and the sequence of transactions according 
to an ideal one-best-way customer dialog. 

However, as we have shown in the analysis of CC agents’ work, customer 
interaction does not always take this ideal course. Callers with just a short 
question refuse to identify themselves. Others first want to check whether the 
desired product is in stock, before they are ready to discuss paying modalities. 
Very often a caller changes her mind in the middle of the conversation; she only 
orders some of the parts and wants a price offer for the rest. Since the software 
requires an early decision (order or offer?), agents must find work-arounds and 
explain and compensate software rigidity on a communication and emotional 
level. Clearly, the designers did not see how crucial flexibility in interaction is to 
be able to offer service of a high quality. Rigid software that neglects the actual 
complexity and diversity of dialogues impairs flexible customer service. Hence, 
rather than supporting their work, in this respect CC technology posed an extra 
burden on the agents. 

Based on our task analyses and the subsequent software evaluations we 
came to the conclusion that CC software was designed on the basis of the 
stereotypes of simple female work rather than to fit customer interaction as we 
have learned to see it. Careful analysis of CC agents’ tasks and usability tests of 
CC software showed many software deficiencies, in particular lacking task-
adequacy and a lack of support for social, interactive and emotional aspects of 
CC agents’ work. One could argue that only a limited or restricted understanding 
of work-processes can be incorporated in software design anyway, following the 
inherent modelling and formalisation requirements. However, for one of our 
partner companies we developed our assessment further into a prototype for a 
new interface to the front office systems used in customer interaction, showing 
that an alternative design in fact was possible. In our software revision with the 
agents we made an effort to design it task-adequate with respect to the social 
aspects of interaction. This “interaction adequacy” first of all requires efficient 
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input and high flexibility regarding the sequence of transactions. Standard 
proceedings may be implemented, but a deviation without loss must always be 
possible. The agent must be supported in keeping an overview and remaining in 
control of the interaction process. (For more detail see Maass et al. 2002.) The 
revised software that later was developed from our prototype was well received 
and very much appreciated by the agents.

Figure 1:  One-Best-Way of Customer Interaction (with Click Trail) 

It seems that earlier developers of the software had overlooked or ignored the 
complicatedness of the work done by call center agents. Hence, they had tried to 
capture and standardise parts of the work that were too complicated to be 
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formalised and standardised. Call center agents needed their software to support 
their interaction latitude rather than ignore this part of their work. In addition to 
developing software that was more supportive to the call center agents than the 
previous one, our detailed report on agents’ tasks, their strategies and know-how, 
their situation in customer interaction, and their obvious commitment to good 
customer service had the advantage of making those parts of their work visible 
that had previously been ignored. Indeed, our report was received with surprise 
by management and technical staff. It seemed that for the first time management 
and IT experts got a lively impression of CC agents’ work. They learned what 
CC service demands from the agents and what the effects of software are that is 
not optimised for interactive work. The agents, on their part, learned that 
software does not have to be accepted as it is and that they themselves have the 
know-how to stand up for and inform software revision. So, for those agents 
involved, our project lead to an increase of knowledge, of professional self-
esteem and to a sense of empowerment. 

3 Conclusions 

It is striking that the designers of the CC software as well as of scientific work 
analysis instruments such as KABA oversaw particularly those aspects of service 
work that the agents themselves described as extremely relevant for good 
service: flexible communication and emotion work. And exactly those aspects of 
the job have a feminine connotation. According to Muller, “historically, the 
culture and work of people marked as different from the main-stream has been 
analyzed as simple or even inferior” (Muller 1999: 51), in this case they were 
even not seen at all. Indeed, in call center work, service mentality and com-
munication skills were not considered professional abilities that must be 
acquired, as the mentioned advertisements showed. Rather they are assumed to 
be something women have ‘by nature’ and as such can be taken for granted. For 
CC agents the necessary professional skills shrink to “the smile in their voice”.

The stereotypic connection of social and interaction skills with femininity 
and with ‘natural’ skills that can be observed here may also be responsible for 
the low validation, wages and appreciation for this kind of work. Indeed, as has 
been shown in many previous studies, feminisation is known to ‘devaluate’ 
professional fields. Not seeing undervalued or invisible female work may mean 
that such work is not rewarded. Work aspects that remain invisible will not be 
included in the model of work that forms the fundament for the development of 
technologies that are supposed to support workers. Hence, we can conclude that 
the designers of the CC software were ‘gender blind’. This may lead, as Star and 
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Strauss would argue, to “more 'shadow work' or invisible work (…) as well as 
the (sometimes) obvious social justice and inequity issues” (Star, Strauss 1999: 
20). In the case we studied, ignoring the interaction latitude part of the call center 
work in the software system meant that agents spent more time to work around 
the software system in order to maintain the level of service and interaction 
latitude they wanted to offer: a good example of the productivity paradox.

To summarise, our gender-sensitive view on interactive service work in CC 
has in fact revealed gender biased understandings, priorities and valuations of 
call center work that are mirrored, congealed and reinforced by technology. 
Gender studies stress the importance of being aware of how power is divided and 
to look for the invisible and the undervalued. From there on, we can start looking 
for ways to overcome power-imbalances. In our case participatory methods have 
been shown to serve to empower those who normally have no say in analysis and 
design and who have to work with technology as the experts have conceived it 
for them. We have also shown how the perspective of gender studies and 
especially their focus on stereotypes and the invisible and undervalued aspects of 
what counts as feminine may help to improve participatory analysis and design. 
We have uncovered hidden aspects of CC work, consequently we can offer a 
new concept (interaction adequacy) for the scientific discussion of work-oriented 
software design and an additional criterion (interaction latitude) to append to the 
KABA criteria of humane work.50

The detailed account of our CC study was meant to show that Applied 
Computer Science and Gender Studies can be combined successfully. Applied 
CS projects offer opportunities for Gender Studies to enter and influence the 
field of technology construction or more generally, the field of technological 
innovation. By entering this field, not only an analysis or deconstruction is 
possible, but also suggestions for (re)construction can be made. Likewise the 
gender perspective may serve as an eye-opener in the field of technology 
development and critique. Exemplarily it points out social differences, reveals 
mistaken generalisations and highlights power structures in society. It helps to 
study application areas and leads to a refined understanding of the diverse 
requirements of institutions and people: employees, customers and other persons 
affected by new software. It serves to anticipate and interpret effects of new 
technology and to assess and refine the methods applied in technology 
construction. Combining the two may eventually lead to a world in which 
invisibility and undervaluation of work and people is no longer gendered.  

50  Like Muller, we discovered “important relationships between choice of analytic technique and 
visibility of operators' work”: (….) “invisible work is invisible to someone or from a particular 
perspective” (Muller 1999: 34, 31). 
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E-Empowerment of Heterogeneous Feminist 
Networks

Tanja Carstensen, Gabriele Winker 

From its beginning, the Internet has prompted euphoric hopes for strengthening 
the women’s movement, more gender equality, new public spaces for feminist 
issues and world wide networking, solidarity and community building of women. 
In our research project ”E-Empowerment. The Use of the Internet in Women’s 
Political Networks”, we reviewed these euphoric prognoses and confronted them 
with empirically founded findings. We examined whether it is possible for 
feminist networks to increase their influence and power via the Internet 
(Schachtner, Winker 2005). In the context of this research project it was not 
possible to simply enquire into the impact of the Internet on feminist politics, 
because this question suggests that the Internet is a stable, fixed technology with 
definite effects. Instead, the Internet is in a permanent state of change and can be 
designed by different actors.

In order to avoid one-sided analyses of the relation between technology and 
gender that harbour a tendency towards technological determinism, the sociology 
of technology has developed different theories and perspectives over the last 
decades. In this article, we therefore outline the sociological debate on 
technology and apply it to the Internet. Further, we present the results of our 
research project and consider the complex interaction and the problems between 
feminist networks and the Internet in terms of the sociology of technology. 
Following this, we discuss a specific further development of the Internet as an 
idea to increase the possibilities for empowerment of feminist networks.

1 From Determining Artefacts to Interacting Actants 

Since the 1980s, it has been widely accepted within the sociology of technology 
that technology is socially constructed, formed and negotiated. According to this 
understanding, technological artefacts are not only open to differing ways of use; 
their technical construction is also not limited to a single correct form. 
Technology offers “interpretative flexibility” and is open to social influences. 
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These insights from Science and Technology Studies (STS) and the Social 
Construction of Technology approach (SCOT) focus research attention on the 
processes of negotiation and conflicts surrounding the production and use of 
technological artefacts, and negate the previously dominant deterministic 
approaches to technology (Bijker et al. 1987; MacKenzie, Wajcman 1999). 

At the same time, the emphasis on societal influence and formation of 
technology has led scholars to neglect the “active” role and powerful effect of 
technology. Technological artefacts certainly do have an effect on everyday life. 
Social constructivist approaches are therefore now regarded as too unbalanced or 
reductionist (Singer 2003: 111). Scholars generally agree that technology and 
society mutually constitute or co-construct each other (Wajcman 2004: 106). 
This approach admits that technology, despite its interpretative flexibility and 
constructed character, also plays an important role in the constitution and 
construction of society. So, if we analyze technology, we have to consider both, 
the role of societal influences on shaping technology and the active role of 
technology changing society.

In analogy to Judith Butler’s (1993) concept of the materialisation of 
bodies, Winker (2005a) develops the idea of co-materialisation, that is the 
simultaneous formation of technological artefacts and human bodies. According 
to this concept, human and non-human entities, as described by Haraway (1991: 
197ff), or “actants”, as Latour (1996) calls human and non-human agents51, are 
produced by linguistic discourses and practices of action. Neither one nor the 
other exists previously. That is, neither the human actors have a unilateral 
influence on the technological artefacts, nor do the technological artefacts have a 
unilateral influence on the human actors. Rather, they are all co-players and 
opponents in various games (Singer 2003: 119). The materialised artefacts also 
“speak”, they matter and restrict or extend the scope of other co-players’ options. 
However, not all actants may be regarded as of equal status, but join in the game 
with differing incorporated power.

In this understanding, things also “do politics” and are not just passive 
objects in societal changes. Donna Haraway (1991: 153) understands human and 
non-human entities as stakeholders in the political arena. Machines, institutions, 
organisms, etc. are capable of action and do intervene. Due to their materiality, 
objects and bodies become active stakeholders; they raise problems and make 
demands. Thus, they also decide over influence and power relationships. 
However, these interventions must not be thought of as intentional. The political 
potential of materiality does not lie in putting intentions into practice. Instead, it 

51 An actant is “something that acts or to which activity is granted by others” (Latour 1996: 373). 
Human and non-human entities act as actants in heterogeneous networks.
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lies in shifting the power-laden structures in which various stakeholders in 
political processes “interact” (Straube 2004: 134f).

Interestingly however, the Internet research that has arisen over the past few 
years has fallen back behind these achievements of sociological technology studies 
and has taken less notice of their discussions. Whereas one-sided questions of the 
effects and consequences of technology had become increasingly irrelevant within 
the sociology of technology, they are experiencing a remarkable comeback with 
regard to the Internet (cf. Carstensen 2005: 65, 228). The majority of Internet 
studies concentrate firstly on the use of the Internet by individuals, and secondly on 
the effects of the Internet on these individuals (cf. Paulitz 2005: 11). In such 
studies, the Internet is frequently assumed to be a more or less given and complete 
artefact, available and ready for use and with clear effects. The feminist debates 
around democratisation and empowerment also harbour explanation patterns 
tending towards technological determinism in many cases (cf. Drüeke, Winker 
2005), which attribute emancipatory effects to the Internet per se. What is missing 
is, on the one hand, a more social constructivist view on the Internet and, on the 
other hand, approaches that consider the Internet, its “constructors” and its “users” 
as interacting actants where none of them has a unilateral influence on the other. 

2 E-Empowerment in German Feminist Networks 

Corresponding to the idea of co-materialisation, we must consider the societal 
and the technological stakeholders for questions of women’s empowerment52

and strengthening feminist politics. This entails examining how feminist actors 
construct and use the Internet on the one hand, how the Internet actively 
intervenes and restricts or extends the scope of possibilities on the other hand, 
and thus how they interact as co-players and opponents within societal power 
relations. In the context of our research project, we have attempted to investigate 
the complex relation between feminist actors and technological artefacts in this 
way. To make the interactions between social actors and technological artefacts 
clear, we will start by outlining the current situation of feminist networks and 
then describe their use and design of the Internet. Following on from this, we 

52 The term empowerment, first coined by Rappaport (1984), is closely linked to the US civil and 
women’s rights movements. Through cooperation, people in marginal positions can use and 
develop their own sources of power to gain greater self-determination and control over their 
own lives. Simultaneously, empowerment also refers to collective political self-organization, 
enabling disadvantaged sections of the population to articulate their interests, participate in 
political processes and gain power. The concept of empowerment not only criticizes existing 
power relationships, but also demonstrates perspectives for change. 
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will explain how the Internet and the feminist activists act together as actants in 
heterogeneous networks and permanently co-materialise each other. 

2.1 Contemporary Challenges for Feminist Networks  

The women’s movement is currently facing several new challenges. Various 
societal and political changes are behind this:

In the 1970s, activists accepted the discrimination of women as a whole as a 
fact, and it was only a question of the correct political emancipation strategy – 
equality feminism versus difference feminism. From the mid-1980s, however, 
the focus shifted to take account of the differences between women. Since the 
mid-1990s, under the influence of postmodernist theories and the reception of 
the work of Judith Butler (1990), a sceptical attitude towards group identities has 
been becoming increasingly influential. These are seen as repressive and creating 
exclusion. The accompanying demand to involve further dimensions of 
differentiation alongside gender, such as class, ethnicity and sexuality, has led to 
important new insights. However, it has also made it more difficult to justify and 
realize feminist activities.

Furthermore, in the Western industrialised nations, an increasing number of 
women are being integrated into the labour market, the education level of young 
women and men has reached an equal level to a major extent, and lifestyles are 
becoming increasingly pluralized. Young women take the existence of equality 
for granted. In the context of a broad process of state deregulation, feminist 
projects that see their responsibility as supporting socially disadvantaged groups 
are losing their financial means, often with the justification that equal 
opportunities have allegedly been achieved. At the same time, however, single 
parents, returners to work, women with low formal qualification levels or 
migrant women, for example, are subject to intensified discrimination processes.

These changes have led to unease and uncertainty among those interested in 
feminist politics. The subject of women’s movements is becoming more difficult 
to define. Simultaneously, the projects and networks are suffering funding cuts 
and closures. In everyday life for feminist activists, the burden of work and 
pressure of costs and time are on the increase. (Winker 2005b) 

2.2 Using and Designing the Internet for Feminist Politics 

In order to study how feminist networks use and design the Internet in this 
situation and how the Internet simultaneously intervenes in feminist activity, we 
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worked with various research methods: we evaluated the Internet presences of 
200 German women’s networks, held 20 interviews with feminist activists on 
their use of the Internet, and recorded users’ search strategies and thereby the 
possibilities of finding feminist content on the Internet. We also held workshops 
with women users and an online future workshop with female Internet experts, to 
develop wishes and suggestions for improvement.

The findings of these steps make up a relatively clear picture: the politically 
active women use the Internet primarily for finding and providing information. 
The feminist networks present a wide variety of information regarding their work 
on their websites, along with specialised information, dates of events, link lists 
and much more. Thus, the networks involved in the study design and construct 
the Internet as an information tool. Equally, from the users’ point of view, 
searching for information is the most important use of the Internet. The women 
we interviewed stated that they use the Internet to clarify organisational ques-
tions, and to find information on current political debates or on their working 
area. The possibilities of accessing important information quickly and easily and 
making information publicly available are perceived as central advantages of the 
Internet. According to the interviewees, however, the flood of information and 
the fact that the net is not organised are negative and annoying. Our protocols of 
search situations also show how complicated and unsuccessful searches for 
feminist information in the unstructured WWW can be. The more open the 
question or purpose is, the broader, more arbitrary and confusing the search 
results turn out. 

Communication via the Internet takes place almost exclusively via e-mail. 
The networks themselves neither offer interactive options such as forums and 
chats particularly frequently, nor do the interviewed women use other forums 
and chats regularly. The reasons for this non-use stated by the women were that 
they did not have enough time and that they could not see the benefit of forums 
and chats. Finally, political actions such as e-mail signature lists or options for 
online voting virtually never take place in the German feminist context we 
investigated (see also Carstensen, Winker 2005a). 

2.3 Internet and Feminist Networks As Actants 

If we now consider these findings as processes of co-construction and co-
materialisation, it becomes clear in which way human actants – in this case 
active feminists – and non-human actants – here diverse Internet functions – 
interact in heterogeneous networks. One can find actors who design complicated 
websites in cooperation with diverse Internet software actants. One finds Internet 
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technologies as actants, in the formation of which new requirements and roles 
arise for feminist activists. Examples are mailing lists, which create a flow of 
information and stress through their daily mail deliveries, or e-mail enquiries, 
which have to be answered. One finds arbitrarily structured link lists alongside 
structured databases, links that go nowhere and interrupt search alongside links 
that lead to good results. Permanently produced and rejected hit lists from search 
engines, arising from connections between certain keyword combinations and 
complex technological functions, are the joint result of human and non-human 
actions.

On the one hand, the activists themselves are involved in constructing the 
Internet, producing it by building websites and filling them with information, 
posting on mailing lists and setting up moderated chats. They create links, 
network sites or let forums slowly die. Feminists intervene and design the 
Internet according to their requirements. On the other hand, feminist users are 
confronted, as co-players, with few possibilities to find feminist information, 
well or poorly sorted link lists, abandoned forums, etc. These actants intervene in 
the users’ everyday political lives and make demands of them. The Internet 
makes its own contribution, with a new public sphere in which one has to be 
present, information that has to be managed and communicative possibilities that 
encourage exchanges of opinions.

The Internet and the feminist networks materialise themselves anew every 
day as heterogeneous social and technological networks, and this process 
promotes their further development. But what do these findings imply for the 
question of an empowerment of women via the Internet? How can empowerment 
be improved from this perspective?

3 From Platforms to Neighbourhoods 

It would be wrong to conclude that feminist networks do not make sufficient use 
of the existing possibilities of the Internet for strengthening their concerns or that 
it would be good if they made more use of them. We propose not to take the 
Internet as a given, though certainly influential entity, but also as incomplete, 
open to interpretation and change. So how can the networks of Internet and 
feminist actors work and act jointly to shift power structures and empower 
themselves?

The results of the interviews, the workshops and the software protocols of 
the Internet search strategies show that the Internet presents itself most 
reluctantly in feminist everyday life, with the huge amount of information it 
offers. Most of the feminists we investigated are dissatisfied with the confusing 
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character of the information, the lack of structure on the net, the “information 
trash” and the disconnectedness of similar information. The interviewees and 
participants felt that Internet searches take up too much time and energy. The 
protocols of Internet searches also show how much effort it is for users to have to 
gather information on a single subject from the farthest reaches of the Internet. 
This “information chaos” disrupts and burdens feminist work. One interviewee 
formulated the problem as follows (our translation): 

“I often find searching hard work, and you don’t always find what you’d hoped for. 
I do think that there should perhaps be even (…) more pointers or better structure. 
At the moment it’s just a complete mess and, well, sometimes you get a hit straight 
away, that’s great, but sometimes, if you’re searching with combinations, (…) you 
still have huge numbers of sites but not exactly what you want, so sites you have to 
go into first and then you realise: but that’s not at all what I wanted.” 

According to the interviewees, the most important concern is the wish for 
structure, concentration and pre-filtering of the available information. They also 
wanted information to be easier to find. Several interviewees formulated the idea 
of an “entry portal”:

“…where you really get an overview, what areas there are, and where you know, 
gosh, there’s a starting point, and then from there I can look further (…). Like a kind 
of sorting, I think, would be just great. So that you always really look for something 
specific. Just have a kind of access point to start with. (…) it doesn’t have to be one 
starting point, but maybe two or three. (…) And maybe search, where there are 
things on offer, how could you summarise them.” 

This prompted us to start thinking about ways of structuring and concentrating 
the existing information. Providing and searching for information is the main 
concern of the interviewees and the workshop participants. As they perceive the 
access to information as a strategically important resource, it appeared crucial for 
us to take this dissatisfaction as a starting point for looking for design ideas. 
Thus, we developed the idea of a virtual structuring and linking of the existing 
information and interaction services in a platform for feminist projects, with the 
purpose of enabling fast and simple ways to find information relevant for 
feminists.

Our first step was to develop a database for this purpose, containing the 200 
women’s networks involved in the study.53 The feminist networks were initially 
keyworded according to subject groups (work & career, education & science, or 

53 see www.frauenbewegung-online.de 
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violence). This enables users to carry out targeted searches for feminist networks 
working on a particular subject. Also the features of the networks’ websites were 
registered and entered into the database. This was carried out separately 
according to the criteria of information, interaction and political action. The 
information criterion includes link lists, specialised information, job offers, 
events, etc. The interaction aspect is differentiated between chats, forums, 
mailing lists, guest books, etc. In this way, it is possible to make a targeted 
selection from the 200 feminist networks of those that feature a chat room on 
their site for example, or those that work on the subject of girls and offer a link 
list on their sites. The software protocols of Internet search strategies we 
recorded during our project especially show that it is often extremely difficult to 
search for interactive options such as forums or chats in particular via a normal 
full-text search (see Carstensen, Winker 2005b: 103f). 

The database thus represents an initial attempt to construct a starting point 
for feminist information on the Internet. It offers search functions beyond the 
full-text search of a normal search engine. In addition, there is a full-text search 
option as with a search engine; however this is limited to the 200 evaluated 
networks. Thus, users can search the full text within a particular – feminist – 
context. This can focus the search. 

However, this form of concentrating and structuring existing feminist 
websites on the Internet entails new problems. Firstly, such a project is very 
time-and cost-intensive. Thus, the question arises as to who maintains the data-
base. This extra task is too much for the individual networks, as their resources 
are already stretched enough. The question regarding a central administration 
instance is who would finance such an organisation? Secondly, in the case of a 
centralised coordination, the problem of inclusion and exclusion arises. Should 
this administrative instance be able to decide who is accepted and who is 
excluded? Such a procedure is extremely problematical, not only in the light of 
recent feminist discussions on the differences among women and issues such as 
transgender. Who is to decide what counts as feminist and what does not? 
Databases always require a position, whether a group defines itself as a feminist 
network or not. They always require categorisations, thereby promoting standar-
disations and exclusions. A key criticism therefore is that this platform may 
gather networks under one roof that do not wish to have anything to do with each 
other. Thus, a central platform prompts new problems as a participating actant. 

A further development of the database is the concept of Virtual Neigh-
bourhoods (Taube, Winker 2005). Virtual neighbourhood means a cooperation of 
all interested feminist networks, based on the database. Networks can register for 
the database and categorise their websites by keywords from a unified problem-
specific thesaurus. In a moderated newsgroup belonging to the virtual neigh-
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bourhood, the involved networks can discuss the structure of the database and 
the thesaurus. The newsgroup moderator changes the structure of the database or 
the thesaurus according to the decisions taken in newsgroup discussions. Thus, 
there is more self-organisation than in a central platform.

Virtual neighbourhoods also offer new types of search functions that use the 
thesaurus, and a visualisation of content-related, regional or other relationships. 
This helps to find a variety of information in a fast and effective way. In 
addition, a crawler collects all links contained in the websites of the networks in 
the database. This information is visualised as a graph in order to show the 
mutual connections within a virtual neighbourhood. This visualisation mirrors 
the vicinity or distance between the networks, so the problem of gathering very 
diverse networks under one roof can be partially defused. The networks can 
position themselves close to other networks via their connecting links, just as 
they would position themselves in “real life”.

Figure 1:  Model of a graphic search option via hypertree,  
Source: Taube, Winker (2005: 118) 

Furthermore, external links to other virtual neighbourhoods could illustrate that 
being a feminist network is not their only identity and affiliation. A virtual 
neighbourhood can be thought of as open to all sides. “Feminist network” can 
then be one category to which a network allocates itself; at the same time, its 
identity as “gay network”, “church network”, “academic network” or a self-
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definition as a “transgender network” can be expressed. Ideas in this direction 
are certainly very promising for further attempts at structuring content on the 
Internet and taking the critique of group identities seriously at the same time. 

4 Conclusions 

Our aim with this article was to develop a perspective of the empowerment of 
feminist networks via the Internet, in which the Internet is understood as socially 
constructed and changeable, but which simultaneously takes the “activities” of 
technology seriously. We wanted to thereby connect the results of feminist 
Internet research to current debates within the sociology of technology. The idea 
of various human and non-human co-players equipped with differing resources 
opened up an image in which feminist networkers and the many different 
Internet actants act in concert.

Today’s feminist networkers face the challenge of considering the differ-
rences between women and the sceptical attitudes towards group identities. 
Furthermore, they have to cope with reductions of funding and, as a conesquen-
ce, with pressure of time and costs. Accordingly, their political power and in-
fluence has decreased. The Internet is designed and constructed, among other 
places, within these networks; at the same time it intervenes in an idiosyncratic 
manner as an actant, supporting and disrupting everyday feminist activities. On 
the one hand, it eases finding and publishing a lot of information and empowers 
feminist politics; on the other hand, it presents new tasks, is time-consuming and 
demanding.

Our research project showed that one of the most important concerns of the 
feminists we interviewed was the wish for better structure of information in the 
WWW, as the flood of information is perceived as annoying. We therefore 
developed the idea of a virtual neighbourhood to support empowerment and to 
adapt the Internet to the needs of the feminist activists. Virtual neighbourhoods 
can give activists an immediate overview of the varied informative and 
interactive projects on offer. This is particularly important for feminist networks, 
considering their low level of material and time resources. At the same time, new 
problems arise; the structuring of information in particular requires catego-
risation, which is problematical in the light of the feminist debates concerning 
group identities.

The Internet is by no means an empowering force per se. It is not a com-
plete and given technology, but can be altered and designed in many ways. It 
represents an incomplete and interim result of social negotiation processes that is 
open to other interpretations. The Internet and feminist networks permanently 
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materialise themselves and create new constellations, in all their contradictions, 
depending on each another. They can thus, as stakeholders in political processes, 
prompt shifts in existing power structures and strengthen feminist politics. 
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Implicit/Explicit Alliances between Gender and 
Technology in the Construction of Virtual Networks 

Tanja Paulitz 

Today, very different forms of computer networks, mainly the Internet, are used 
for professional, political and/or inter-organizational “virtual cooperation”. The 
Internet appears here as a phenomenon in which current social transformation 
processes crystallize, making them accessible for social science research as if 
under a magnifying glass. It is the place where social knowledge of what a net-
work is, how it functions and what it means for people to be linked in a network is 
actually under construction. I assume that the design of Internet technologies 
necessarily includes social constructions of the understanding of the users and of 
their subjectivity. This relationship between the design of technology and the social 
construction of subjectivity is of particular importance in the field of networking 
technologies since they are, more than other technologies, based on the activity of 
their users. In short: Networking without active participants is doomed to fail. That 
means that the elaboration of networking goes along with new conceptions of how 
people should understand themselves especially as social beings, i.e. in relation to 
others. Furthermore, today’s technology development processes need to be seen in 
connection with extensive social transformations that are often described in the 
social sciences with key words like “network-”, “information-” and “knowledge-” 
society (see e.g. Castells 1996). Current tendencies in social theory also diagnose 
new conceptualizations of the subject. Accordingly, they are sociological analyses 
of the current discursive order of knowledge, which constitutes the formations of 
subjectivity and also the epistemic framework for the development of Internet 
technologies. Inversely, I understand the development of network technologies as a 
vital part of the formation of this order of knowledge. In this sense, this article is 
also a result of my engagement in the discussion on the co-construction of 
technology and society, focusing especially on the constructions of subjectivity. 

I carried out a larger-scale empirical study of the construction of networks 
and subjectivity in the context of the development of “virtual” cooperative 
spaces (Paulitz 2005). In this article I will take a closer look at the results of the 
study from a gender studies perspective. In the following I will concentrate on 
the conceptions of the procedures (process), i.e. the developers’ knowledge of 
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how to run the design process and their understanding of what is adequate and 
promising. I call this knowledge process knowledge. After introducing my 
theoretical perspective in the first section, I will sketch out my empirical research 
design in the second part. The third section offers an overview of the three 
dimensions of the construction process, and finally, I will conclude by presenting 
methodological considerations for feminist technology studies.

1 Gender in the Design of ICT – Theoretical Considerations 

In the past, gender studies that addressed the Internet and technical networks 
tended to focus on the use of technology and the construction of gender in its 
application or on the ‘playgrounds’ of the Internet.54 An engagement with 
questions of development has remained an exception (i.e. Kreutzner/Schelhowe 
2003). The study of the production aspect of information technology and the 
associated constructive processes and their gender aspects has primarily been 
carried out in relation to computers55. The available literature on the question of 
women’s participation in the technical productivity of society (addressing 
different areas of engineering) note either the chance of changing traditional 
technological cultures (see Zachmann 2004) or, inversely, suspect that the new 
concepts of the process of technology development bring aspects to the fore that 
are linked to the traditional female gender role and thus could open up new 
professional opportunities for women (for a critical theoretical perspective, see 
e.g. Faulkner 2000).

The above mentioned aim was supported by Sadie Plant in her book “Zeros 
and Ones” (1997) with a particular version for the field of inquiry of the Internet. 
Not only does the development of information technology in general appear as 
part of a female tradition, but Plant also deploys the supply of images that the 
metaphor of the net offers to describe network technology in particular as a wo-
men’s strategy. However, her attempt to promote knowledge about gender speci-
fic difference  regarding network technology includes at least one problematic 
aspect that can be illustrated both against the background of available empirical 
studies on the development processes of Internet technology as well as in 

54  See the internationally influential study from Sherry Turkle (1995) that prompted much dis-
cussion. I would refer to the following recent publications for the coverage of the discussion:  
Kahlert/Kajatin 2004, Schachtner/Winker 2005, Green/Adam 2001.

55 See Turkle 1984; Schachtner 1993. The gender aspect in these studies was important in terms 
of the question of gender-specific aspects of programming styles and strategies of software 
development.
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relation to theoretical discussions.56 Els Rommes (2002) showed in the case of 
“Amsterdam’s digital city”, for example, that the simple fact of women
participating as developers does not necessarily lead to gender aspects being 
taken into consideration in the design. She thus makes the case for involving 
women who explicitly contribute a feminist perspective in the early phase of 
design projects. These findings speak clearly,  as they point out that a simplified 
gender-specific interpretation of design processes is in danger of reproducing 
social gender stereotypes in an essentialist manner and thereby  reinforcing them. 
In terms of feminist and social theory, Judy Wajcman argues in her new book 
“Technofeminism” (2004) against such tendencies in “cyberfeminism” that try to 
fix traditional stereotypes of women in the course of the celebration of new 
technologies. She rightly criticizes them because they essentialize binary gender 
conceptions. Accordingly, in my research I do not ask about ‘female’ ways of 
designing, implementing and/or using technology and do not relate to the net as a 
‘female’ technology. As a consequence, I link my study to such theoretical 
works in gender studies that grasp gender as a social construct (see e.g. Helduser 
et al.: 2004). My approach to the study of technology development is thus not to 
ascribe the ways of development to the developers being women or men, but 
rather to analyze the concepts expressed and used by the developers in the field 
to determine where and in what way these are gendered. This means, on the one 
hand, reconstructing the characteristics of the specific order of knowledge 
relating to network technology design and, on the other hand, taking a closer 
look at their gender aspects. From a theoretical point of view, interlinking these 
reconstructions also offers methodological insights for feminist technology 
studies.

2 Qualitative analysis of developers´ process knowledge  

I consider these questions in my empirical investigation on “virtual cooperation”. 
Technical platforms that facilitate virtual cooperation have arisen in recent years 
as a crowded field of research and practice. I will address the question posed on 
the basis of my qualitative research in two model projects in the area of the 
design-oriented computer science. The model projects were the Virtuelle 
Internationale Frauen Universität (Vifu, transl: Virtual International Women’s 
University) on the one hand and the Virtueller Druck und Medien-Verbund
(VDM, transl. Virtual Print and Media Association) on the other hand. The Vifu 

56 See the following for a critique of Plant´s extremely broadly cited position from the perspec-
tive of German gender studies: www.heise.de/tp/deutsch/pop/topic_3/4120/1.html and www. 
txt.de/blau/blau19/plant.htm.
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project aimed at developing an Internet server for the international cooperation 
of scientists and activists in gender studies and women’s politics. It was connec-
ted to the Internationale Frauen Universität (ifu, transl. international women’s 
university) in Hanover in the summer of 2000 and provided  technological 
infrastructure for the participants. The VDM project was conducted in the years 
2000 and 2001. It supported cooperation among small businesses and freelancers 
in the print and media branch. The small firms were cooperating in a local 
context, in a regional setting. For my study, I linked these two projects under the 
label “virtual cooperation”. They both developed software on the basis of Inter-
net technologies for decentralized cooperative work in different fields. The com-
parison of the two case studies also made it possible to contrast them in relation 
to the relevance of gender (among other things). 

Table 1: Short chronology of services developed 

Vifu VDM 

1. web server (presentation and information 
of the organization) 

2. discussion forum and mailing lists  
3. personal homepages, link directories, 

presentations of research projects 
4. expert data base 
5. e-mail service 
6. local search engine 
7. virtual foto gallery 

1. message board as an interactive web-
application 

2. incremental extension to a virtual work-
space:
- user administration tool, 
- decentralized data storage,  
- electronic job ticket  
- discussion forum 

I examined both projects over the course of about one year each for my study. 
The heart of my empirical material is composed of qualitative, semi-structured 
interviews (based on a set of guiding questions), which I carried out with mem-
bers of the staff in both model projects at different stages of the developmental 
process. I asked about patterns and images underlying the technical construction 
as well as about the experience with these patterns during the implementation of 
the products. This empirical material was analyzed on the basis of grounded 
theory (see Strauss 1994/1998), a research style that is suitable for the recon-
structtion of everyday theories and interpretations in the field. This means that I 
moved the statements of the developers themselves into the center of my 
consideration: I analyzed their arguments for particular constructive procedures 
and design decisions, their ways of problematizing what they regard as “correct” 
or, alternatively, as inappropriate procedures for establishing virtual cooperation 
and how they perceive the users acquiring (or not) the offered technology. 
Theoretically speaking: The ways of working through the networking “construc-
tion site” and the orders of knowledge that emerged in the developers’ praxis 
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became the material for my analysis. I understand them in a social scientific 
sense as local forms of expression of knowledge as well as a situated generation 
of knowledge. 

3 Constructive practices – three dimensions 

In my research I discovered three ways in which the interviewees conceptualize 
the design process: it concerns the production, firstly, on the level of the design 
of technical applications (3.1); secondly, on the level of training and acquisition 
of technical knowledge (3.2); and, thirdly, on the level of the content, group-
oriented and technology organizing production (3.3). In the following I will 
focus on the constructions of gender in the conceptualizations of the design 
process (a question I posed at the beginning of this article). Therefore I cannot 
describe each model project’s perspective in detail, but have to concentrate on 
more or less compressed case comparisons. 

3.1 The technical construction dimension 

The software designers in both case studies made an attempt at participatory 
software development with a specific connection to the product: network tech-
nology. From the vifu developer’s perspective, the ideal of running the process 
appears as an experimental cooperative mode of creating and designing 
applications. Such a model is, for example, underlying the way in which the design 
process of the so-called expert database on the Vifu server is described. Here, the 
interviewees characterize it specifically as a process with non-hierarchical posi-
tions for developers and participating users. In the beginning, the developers tried 
to constitute the work in creating a common direction together with the users 
through an exchange about user needs and technical possibilities. The ideas and 
agenda of all participants were reflected and integrated into the process. This 
experimental way of development is, with some context-specific variation, exem-
plary for the VDM project as well. Two aspects were emphasized: 

All participants need to develop their perspectives and ideas and reinterpret 
their own ideas thereby in this process. This makes possible a common 
space for ideas, in which the technical and social aspects were integrated. It 
is open for modifications.
Construction appears explicitly as an (socially and materially) integrated 
action that cannot be intentionally and indiscriminately controlled by indi-
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vidual actors. It is dependent on engagement and initiative, linked to many 
partial agreements and to the available technical basis. 

The analysis thus illustrated that this concept is marked by the agenda of the 
productivity of social exchange. Vifu explicitly established a specific reference 
to the social category “gender” from the position of political empowerment: The 
goal is to integrate women into an experimental, open technical design process.
Such a reference to gender is absent in the VDM project.

Conversely, as the case comparison shows, both model projects have in 
common that this experimental way of developing is understood especially as an 
appropriate manner to produce network technology. This means, on the one 
hand, that the gendering of the technical construction process in Vifu is a 
political link to women’s empowerment in the field of technology. In addition to 
the possibility of addressing the gender aspect, the concrete process concepts are, 
on the other hand, also linked to the specifics of the technical product (i.e. 
creating networks). I will elaborate on this point in the next section.

3.2 The training dimension 

The developers undertook various measures in order to increase the participation 
of the target group members in the virtual activities.

The Vifu developers stressed in the interviews that they planned and carried 
out an extensive package of measures aimed at the training of the participants. 
They argued especially that their target group was made up of an international 
group of women whose technical competencies were unknown to the developers in 
the planning phase of the project. The suspected specificity of the Vifu user group 
and the explicitly feminist perspective of the developers were crucial for having 
training activities planned into the project. Whereas the target group in the Vifu 
project was the object of intense reflection and planning, the technical compe-
tencies of the primarily male pilot users in the target group at the start of the VDM 
project was not made an issue in any important way. The assumption that they 
would be dealing with technically savvy pilot users could not be confirmed in the 
course of the project. The developers offered supplementary training measures. 
However, these activities – introduced more or less as an afterthought – were 
motivated primarily by the branch-specific stand of technical knowledge.  

The difference in addressing the target groups becomes obvious in the 
comparison of the two case studies.

Additionally, the analysis shows that the method of training and the goals 
associated with training favored in both projects were quite similar in terms of 
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the conception regarding content. For example, the developers in both projects 
noted the necessity of imparting knowledge about network technology and new 
media in a playful way. An active, experimental learning seemed to them to be 
more conducive to understanding the principles of the technology and to 
acquiring self-confidence in applying the technology. Common to both is the 
departure from the concept of a purely instrumental stance towards technology. 
The question of content thus illustrates that the concrete strategies for training 
cannot be understood only as a concern for feminist positions. Rather, the 
procedure in the case comparison shows that it is a requirement that has a great 
deal to do with the ideas about how network technology functions, i.e. that it is 
network specific.

One difference does, however, become clear in regard to the social 
framework of developing competencies. The VDM project worked primarily 
with the concept of on-the-job training or with forms of individual acquisition of 
skills. In contrast, the Vifu understood establishing technical competencies 
increasingly as a continuous process of decentralized, mutual support of the 
networking actors; a process that, in principle, never ends. The developers called 
this the move to a networking form of training, in which women educate one 
another themselves. They portray the guiding principle of multipliers in a 
feminist perspective. These are seen, among other things, as “model citizens” in 
the new electronic public spheres who are working in different places all over the 
world. For the Vifu, the technologies of the Internet are acquired by the 
participants through their social networks.

The analysis of these two dimensions of constructive practices discussed so 
far shows that gender is brought into the discussion and becomes an object of the 
development process from a feminist perspective at the moment in which 
networking is understood as a technical activity. In contrast, the male target 
group appears as generally unmarked when technical activity is concerned. The 
interview partners were apparently unable to formulate a need  for further 
technical qualification based on gender, but rather based on other, context-
related grounds. In the case of VDM, the implicit “equation between masculinity 
and technology” seems to be again extremely durable, although there are 
“mismatches between image and practice” (see Faulkner 2000). It is striking that 
not networking in general, but rather especially the concrete development and 
implementation of technology was gender coded for a female target group.

Political empowerment approaches in computer science are thus always 
forced to manage a difficult balancing act: This was the case with Vifu, where 
the developers analyzed the asymmetrical social alliance between gender and 
technology. They worked out ways to change the current conditions. At the same 
time, they critically reflected on the possible additional effect that they might be 
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reproducing stereotypical assumptions like that a project with a female target 
group cannot feel confident about having technically savvy users. Such a 
gendering disappears into the background when we take a closer look at the 
production processes on the level of the conception regarding content. As 
described above, a quite similar order of knowledge moves to the fore.

3.3 The content dimension 

A third level of construction can also be found in the interviews. My material 
suggests that the processes, generally identified as network usage in academic 
discussions, can instead be interpreted as a constructive action. The developers in 
both projects report on their attempts to encourage active participation. They 
articulate the necessity that the so-called “user” actually has to create the network. 
The production of networks only takes place when the participants verbally express 
themselves, when they relate to one another, when they link their information, and 
finally, when they also organize the technical surrounding themselves, managing 
and continuously developing it. I thus interpret such productive actions as co-
constructive practices of networking. These practices are not only related to the 
further development of the technical platform, but also to the production of the 
social structure of relationships. Regulation and intervention on the part of the 
developers are not done with the intention to confine, but rather to support and 
encourage particular actions by the network participants. The interview partners 
stated that networking emerges as a continuous, iterative process. The result of 
such a perpetual production is the network itself. The main characteristics of such a 
productive praxis are as follows: 

The result of the co-construction emerges through continuous participation. 
Active, communicative subjectivities are required here, i.e. the development 
of participants who actively network is necessary.
Particular attention is paid to the functioning of technology on the one hand 
and the functioning of cooperation, i.e. the social aspects, on the other hand. 
Both are the object of analysis and development. Technology and sociality 
are intrinsically linked objects of continuous co-construction.
The result of the production process is understood as being procedural. It is 
interpreted as a process of the perpetual creation of networks itself, as a 
technology of a networking subjectivity. 

As a consequence, my study offers preliminary evidence for a new understand-
ding of processes in software development, connected to the new form of ICT 
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described with the term “network”. The constructive practices tend to shift from 
product-orientation to process-orientation. The procedures of construction can be 
described as practices that go far beyond the development of technology (in the 
limited sense of the word). As a result, the production of an electronic network 
actively produces networking subjectivity. The procedures of construction aim at 
least at technologies of networking in a broader sense of the notion “technology”. 

The case studies differ in the exact emphasis on the construction of 
networking subjectivity: On the one hand, Vifu wants to contribute to the women 
being independent producers of networks who become visible through 
presentations on the web. VDM, on the other hand, aimed at creating a concept 
of the active, cooperative entrepreneur who cares for more than the presentation 
of the individual business. This entrepreneur should engage actively in the 
project in a responsible, caring manner. Such results suggest that the subtext of 
the statements here also articulate aspects of social exchange that are gender 
coded and that the developers propose as a normative perspective of change. To 
overstate it somewhat, this is about female participants in Vifu clearly promoting 
their own interests and their own profiles by relating to others. The male pioneer 
users are called upon, in contrast, to concentrate more on the needs of others. 
This gender dimension becomes even more explicit in the perspective of 
empowerment in the Vifu. Such a feminist position intends to destabilize 
traditional gender conceptions. They want new representations of women to be 
visible on the web, and they want to support new constructions of subjectivity, 
i.e. new self-conceptions of female network participants that do not reproduce 
stereotypical patterns. In contrast, the non-traditional conception of subjectivity 
in the VDM project is not founded in a feminist orientation. Gender is not even 
explicitly mentioned here. It becomes visible as an implicit dimension in the 
developers’ constructive orientation when they express their normative ideas 
about how to create virtual cooperation on the level of co-construction. The 
developers worked out what was lacking and broached the issue of new 
necessary aspects of subjectivity during the interview, mainly by relating their 
observations of how the pioneer users interact in the virtual workspace. They 
perceive freelancers and small business employees as usually acting for the 
interests of their own organization. In order to support the creation of a virtual 
team, the VDM developers emphasized such specific kinds co-constructive 
practices that are traditionally more or less femininely coded social competencies.
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4 Conclusion – Methodological Considerations 

To conclude, I will point out some theoretical and methodological aspects of my 
gender analysis of process knowledge presented here: 

Firstly, this study reaffirms an issue that feminist technology studies have 
repeatedly brought up: Gender is present even when it is not explicitly expressed, 
as in the VDM case. In my comparative case study I intend to make such gender 
dimensions visible. Methodologically speaking, I tried to analyze implicit con-
structions of gender on the basis of empirical research without assuming and 
fixing a binary gender order in advance. This aims at reconstructing the un-
expressed gendered assumptions in process knowledge.

Secondly, the comparison of Vifu with a non-feminist oriented model pro-
ject makes obvious that Vifu’s strategies for empowerment of women in tech-
nology should not be confused with notions of ‘female’ manners of technology 
design and networking. The Vifu case shows that the emphasis on breaking 
down traditional boundaries is a balancing act that entails addressing gender 
issues and stereotypes in technology in the course of a concrete design project 
without essentializing the practiced design procedures.  

Thirdly, several similarities in the process knowledge on the level of 
technical construction, training and co-construction show that there are patterns 
of a new order of knowledge relating to the specific field of networking 
technology and the context of broader discursive constellations in current 
societies. Feminist projects do not stand outside of these contexts. In fact they 
are always part of those constellations (whose implicit genderings have to be 
identified like we have seen in the case of VDM). They act inside of the 
frameworks of the prevailing order of knowledge, but also have (limited) means 
to use transformations in a strategic way to deconstruct traditional boundaries in 
the field of technology. 
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Bridging Disciplines: Gender Studies and Computer 
Science in an E-Learning Course 

Ruth Meßmer, Sigrid Schmitz 

1 Theoretical Background: Gender, Technology and E-Learning 

1.1 Gender & technology or “Things are in a constant state of flux” 

E-learning is an important way of learning in the universities and workplaces of 
today and tomorrow. It is an interesting field for feminist researchers as well: On 
the one hand we analyze, how the technology generates new or other gender 
effects than in traditional learning situations. On the other hand we discuss 
whether it can open new didactical and technological possibilities to de-construct 
gender-stereotypes and foster more diversity. 

Dealing with gender aspects in e-learning initially requires a closer look at 
how gender is created in society, at the construction of technology and the 
interdependencies of both. Feminist theories and research have shown that 
gender is a constitutional category of society confirming and reproducing the 
existing social structures. Crucial for feminist analyses of the last decades were 
e.g. the works of Judith Butler (1990), and Candace West and Don Zimmermann 
(1987). From different theoretical backgrounds, both claimed that gender is not 
an essential attribute of individuals but something that is ‘done’ or ‘performed’. 
It is being produced through interaction and it structures interaction. Con-
sequently, gender phenomena and gender identities are not fixed but have to be 
negotiated in every social situation anew; they are contingent. Constructivist 
research focuses therefore on the question of how gender is being produced in 
interactions. These feminist approaches focus on gender segregation in the 
labour market, in private and public space, in behaviour and in gender roles. 
They criticize dichotomous gender manifestation and the current naturalization 
of gender stereotypes that uses biological and essentialist arguments for male and 
female skills, attitudes, motivations, etc.57

57 These argumentations are underlined recently with reference to modern brain research (for 
overview see Schmitz 2004). 
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Taking into account that firstly, neither women nor men can be treated as a 
homogenous category while a network of overlapping factors (e. g. age, class, 
ethnicity, social and economic status) influences gender in performance and that 
secondly, gender identities are fragmented and in flux, we consequently move from 
gender to diversity. With regard to e-learning, Regina Claus et al. (2004) define 
diversity as “all the differences between the parties involved that affect the process 
of learning and teaching”. ‘Doing gender’ here means, these differences are not 
seen as fixed aspects but as expressions of a specific situation and interaction.

Feminist technology studies (e.g. Green et al. 1993, Schinzel 1999; Rommes 
et al. 2004) and other researchers have found that technology is a social 
construction as well. Social phenomena are incorporated into technology itself; not 
only in their artefacts, but also in their techniques, models, knowledge, and so on. 
Gender and technology abide in close relationship. The notion of “co-construction 
of gender and technology” does not only imply that they are both fluid and 
negotiable, but also that they are constructed with reference and in relation to each 
other (Wajcman 2004: 107). Experiences with gendered technologies are always 
embedded in gendered societal, cultural, and power relations. They induce 
gendered strategies in interaction with information technology.

In consequence, a feminist view on e-learning should investigate gendered 
structures in didactics and technology without reproducing stereotypes. It should 
search for inclusion strategies by: 

focusing on the diversity of users (not only gender but also age, class, eth-
nicity, social and economic status, for example, and their interrelation) and 
creating conditions which support their various demands on technology and 
concentrating on the process of gender construction in the interactive field 
between users and e-learning technology, using a fluid concept of identity 
by considering the context of the practices in which they occur. 

Flexibility and fluidity of gender and technology incorporate not only the facets 
of ‘performing’ and ‘doing gender’ along stereotyped categories. They also have 
the potential to break through the gender stereotypes, to cross the gender borders, 
to ignore, withstand or confuse gender dichotomies. Butler labelled this de-
constructive force ‘performativity’ in contrast to the ‘performance’ of gender 
stereotypes (Butler 1993, 2004). Another approach was, for example, Donna 
Haraway’s cyborg vision (Haraway 1985), that technology and humanity form a 
symbiotic relationship. Although Haraway’s vision of breaking down nature-
culture binaries as well as gendered dichotomies within the technology-humanity 
symbiosis seems to fall short of the reality of the modern information technology 
world, her cyborg metaphor depicted the relatedness of the categories quite 
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clearly. The cyborg vision can be seen as a precursor to the idea of co-
construction of gender and technology. 

For this reason it is not only important to make the gender constructions and 
performances transparent by critical analyses, but even more important to 
develop new forms of performativities that allow for diversity instead of gender 
binaries. A closer look at gender and technology often proves that diverse rather 
than stereotyped behaviour is performed in interaction with information 
technologies. Making the diversity visible is therefore one way to de-construct 
gender stereotypes. 

Concerning e-learning, this points to an integration of the results of gender 
research into teaching and an attempt at new forms of learning, to test some of 
the developed gender-sensitive approaches in e-learning technology (Schmitz & 
Meßmer 2005; Meßmer & Schmitz 2004) in real teaching/learning scenarios. We 
started one approach that outlines diversity aspects and the co-construction of 
gender and technology within interdisciplinary e-learning courses, where the 
students could play with gender roles and technical facilities. With this approach 
we tried to fill the ‘critical transformative room’ between e-learning technology 
and the users (Crutzen 2003) with discerning human beings. In the following 
chapter, we summarize some results of gender and e-learning research and the 
consequential gender-sensitive and diversity-oriented user demands (for an 
overview see Schmitz et al. 2006) which we tried to integrate into our courses. 

1.2 Gender and E-Learning 

Questions which had mostly been answered in traditional teaching arose and had 
to be answered again in relation to virtual learning processes. 

One question refers to the access to and permanence in e-learning, e.g. how 
does technology change access to learning and who is excluded, who is 
included? The level of computer literacy is mentioned quite often as an obstacle 
for women. Gender effects emerge, but they are highly influenced by age, 
education, income, and the field of work (e.g. (N)Onliner 2003, Norris 2001). 
Roughly speaking, well educated and young women have almost as much 
computer literacy as the corresponding group of men. The ‘digital gap’ widens 
the older, poorer and less educated women are. A gender-sensitive course should 
therefore consider the skills of the target group. Due to the diversity approach, it 
is advisable to use technology that includes all learners with different levels of 
computer literacy instead of using highly complex software and huge systems 
that assume a certain technological knowledge. Most suitable are systems which 
can be extended successively according to the changing expertise of the users 
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(Meßmer et al 2003). A good introduction to e-learning tools and permanent and 
encouraging tutoring is also essential for a successful e-learning course (Wiesner 
et al. 2004). 

Other questions concern how new media change learning cultures and 
methods (e.g. the absence of the body, the change from oral to written 
communication) and the consequences for gender aspects. What role can e-
learning play for the development of new learning and teaching methods? With 
respect to the recent change in pedagogy from an instructional to a constructivist 
paradigm, many feminist demands for a ‘women-friendly’ pedagogy now seem 
to transform into demands for ‘learner-friendly’ didactics in general. Instructio-
nal teaching methods work with the idea that the knowledge of a teacher is 
passed on to students. On the contrary, constructivist teaching and learning 
concepts hold the belief that learners construct knowledge individually, based on 
their own unique experiences. Therefore it is important to take into account the 
diversity of prior experiences, personal interests, and different learning styles. 
According to constructivist approaches students take an active and explorative 
role in the learning process; communication and cooperation are of major 
significance (Reinmann-Rothmeier & Mandl 1999) since working in social 
interaction promotes students to develop and discuss various viewpoints of the 
content presented in their course. Cooperative learning is a demand of feminist 
pedagogues as well. Several research studies state preferences of women to work 
in groups (e.g. AAUW 2000, Rajagopal & Bojin 2003). Furthermore, a stable 
virtual community building process seems to prevent women from dropping out 
(Wiesner 2001; for a detailed discussion of group working aspects in e-learning 
see: Schmitz & Messmer 2005). E-learning systems which offer technical 
facilities for cooperative work, e.g. Computer Supported Cooperative Learning-
Systems (CSCL), and of course, the integration of group work in the didactics of 
the course support both constructivist and gender-sensitive learning. 

Cooperative work and collaborative learning require an enhanced commu-
nication effort. Gender effects in computer mediated communication were exa-
mined by various researchers (e.g. Herring 2000). Several studies stated gender-
specific effects in the way that men dominated the communication by means of 
length and frequency of messages and by their communication style. However, 
the surveys vary concerning the extent of differences and the occurrence of 
single gender effects, thus implying a high context dependency of communi-
cation via computer. Savicki et al. proved the existence of varying gender effects 
in different gender ratios in groups (Savicki et al. 1996). Other variables such as, 
for example, anonymity and level of professionalism influence communication 
as well. Cornelius (2002) found that information about the individual and about 
the professional status and expertise of a person diminished gender effects. Some 
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surveys also showed differences in the communication facilities that were 
preferred. In some contexts there seems to be a preference of women to commu-
nicate in a non-public or semi-public way. Therefore it is advisable to provide 
for various communication channels, e.g. email, messenger, chat, forum (see 
Schmitz & Meßmer 2005). 

A third set of questions refers to the importance of interdisciplinarity and 
expertise: In interdisciplinary teaching and learning settings, students and 
teachers are urged to discuss and reflect their own disciplinary language, their 
disciplinary theories and settings, their roles and habitus. In this way, the
experience and knowledge of the learners can be included in the course concept. 
This is not only a demand of constructivist pedagogy, but one of feminist pe-
dagogues, as they claim to create discourses from the experience of the learners 
and to use concrete and practical examples in teaching (e.g. Schinzel & Ruiz Ben 
2002; Wiesner et al. 2004). 

We have chosen the three facets interaction with technology, collaborative 
work and interdisciplinarity for a course concept to evaluate approaches of 
gender-sensitive and diversity-oriented e-learning in practice. 

2 Courses on Gender and E-Learning: Concepts and Results 

2.1 Concept 

We held two courses at the University of Freiburg, one in the winter term 
2004/2005 and one in the summer term 2005. The courses were blended learning 
courses, meaning that they included virtual working phases as well as face-to-
face sessions. The aim of these courses was to open up a field of learning where 
students of different disciplines had to work collaboratively, not only on IST 
topics, but also with computer technologies.

Course topics: The topics of the courses combined the issues ‘gender’ and 
‘e-learning’. The first course was called “E-Learning between demands and 
reality: concepts of gender and diversity”. The second course was entitled “Who 
learns how with new media? Demands and concepts for Learning Management 
Systems”. Both course topics set focus on questions of gender-sensitive and 
diversity-oriented demands on e-learning technology.

Interdisciplinary student groups: One decisive aspect of the concept of our 
courses was to bring Computer Science students (CS students) and Gender 
Studies students (GS students) together, both as experts in their respective fields. 
With the course topics we aimed to meet the interests of CS students in user-
oriented e-learning development and the interests of GS students in gender and 
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technology. The inclusion of their different experiences and the interdisciplinary 
dialogue was part of the attempt to deconstruct gender dichotomies. The CS 
students participated in the courses to gain credit points for “Computer Science 
and Social Studies” as part of their CS curriculum. The students of Social and 
Cultural Science studies had “Gender Studies” as a minor alongside their main 
discipline. For all participants the courses were facultative, thus CS students 
could have chosen other courses in the topics of technology without gender 
aspects and GS students could have chosen gender topics without technology. 
Thus, the students who finally attended the courses were motivated and 
interested in the combination of gender and IST.

Interaction with technology: One general principle of both courses was the 
combination of theoretical analyses of state of the art research in the field of 
‘gender and e-learning’ with empirical analyses of e-learning platforms and 
groupware systems and with their own experience with e-learning technology. 
Every course consisted of four sequential parts supported by a groupware tool58,
to which all students got a face-to-face introduction and an online tutorial. The 
groupware system facilitated access to a content management system, 
communication services (e-mail, forum, chat) and personalized user information. 

The course started with the joint creation of an e-learning glossary. This 
way we ensured that every student gained the same level of knowledge on 
technical and didactical terms concerning e-learning. The participants then 
developed a concept map of the terms related to ‘gender and e-learning’. 
Based on this concept map, they decided on particular topics for the follow-
ing research analysis:
The analyses of particular research topics (e.g. learning theories and their 
implementation in e-learning, computer mediated communication, cultural 
aspects, personalization attempts in e-learning, amongst others) had to be 
carried out in working groups who could collaborate and communicate in 
the groupware system. The results of the particular research topics were 
presented in a face-to-face session to the other students of the course. On 
the basis of these research results, a list of demands for gender-sensitive and 
diversity-oriented e-learning technology was compiled.
In the third part of the course, new working groups were formed which then 
compared and evaluated e-learning platforms and group working systems 
according to the list of demands. Next, the students had to use demo or 
guest accounts of current e-learning systems. They explored the technical 
aspects and facilities of the systems; they ‘played’ with the technology. 

58 In both courses we worked with our groupware system eGoware, http://egoware.de. 
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Again, the working groups had to collaborate, communicate and prepare a 
presentation of their results. Then we provided a collaborative text editor, a 
wiki-room59, which was introduced to the students in a face-to-face session. 
During the fourth part of the course, the working groups combined the re-
sults of the theoretical research analyses and the empirical systems analyses 
and had to write a final report together in a wiki-document. They were also 
called on to revise the presentations of the other groups by asking questions 
and commenting on their presentation concepts in the forum of the group-
ware tool (eGoware). 

Collaborative work and role distribution: We emphasized collaborative work in the 
concept of the courses and the students had to change groups. In the first group 
they focused on a specific topic of e-learning theory and were then, in the second 
empirical group, ‘experts’ for their field of research. This approach guaranteed that 
the knowledge they had already acquired was distributed to the others. As a second 
effect, the switching of groups mixed GS students with CS students, as the first 
groups consisted mostly of students from the same discipline. 

2.2 Some Observations 

The majority of the Computer Science students who participated in our courses 
were male (6 males in the winter course, 7 males and 1 female in the summer 
course) and the majority of Gender Studies students were female (9 females in the 
winter course, 3 females and 2 males in the summer course). The collaborative and 
discursive work of these students showed some interesting outcomes concerning 

the questions of access to and permanence in e-learning, i.e. the interaction 
with technology,
the question of how new media changes learning cultures and methods with 
a particular focus on collaborative work and gender 
the potential of interdisciplinary learning settings for the reflection on the 
co-construction of gender and technology (see chapter 1.2). 

Interaction with technology: Most of the GS students had neither prior ex-
perience with e-learning facilities nor with technical tools that support group 

59 This virtual working tool enables quick and efficient writing and publishing of texts for a group 
and supports the development of html documents, for users with minor html programming 
experience as well.
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work. The introduction to a simple and intuitive groupware system helped them 
to overcome their initial hesitation towards computer technology. Nearly all 
students found it easy to work with the groupware system eGoware.  

After the students had worked out a variety of aspects of user demands for 
e-learning systems and after they organized their first group work in eGoware, 
they were motivated to evaluate further and partly more advanced systems. 
Although the GS students sometimes needed the help of the CS students in 
working with the demos of these systems, they were able to gain access and to 
acquire an overview of the technical constructions in general. In the empirical 
evaluations of the technical systems, they obtained a deeper insight into 
particular functionalities of e-learning tools. In the final course evaluation some 
GS students stated explicitly that they had overcome barriers to IT through the 
interaction with e-learning technology. 

The CS students, on the other hand, were confronted with questions that 
reached far beyond purely technological aspects of e-learning systems. They had 
to cope with the multifaceted aspects that have to be taken into account when 
technology is to be implemented in society. As some of them stated at the end of 
the courses, they arrived at conclusions about the limitations in e-learning 
technology with respect to the user-oriented and gender-sensitive demands they 
had developed in advance.

During the third part of the courses, we introduced another technical system 
to facilitate collaborative text editing, the wiki-system. This was a technical 
challenge for course members with minor computer literacy. However, when the 
students evaluated the groupware system eGoware as too limited for 
collaborative text editing, the introduction of a second tool was embedded in 
their working demands. At the end of the course the participants evaluated both 
applied systems as more or less adequate for their course tasks. Several students, 
however, remarked that it was cumbersome that the group working and the text 
editing functions were not integrated into one system and that they had to switch 
from one system to the other. 

Collaborative work: The first formation of the working groups occurred 
mostly within the disciplines of CS and GS students. These groups worked on 
the theoretical papers and research results in e-learning. We then mixed the 
groups again for the empirical part of the courses, and we arranged them in a 
way that the new working groups all consisted of females and males, GS 
students and CS students and ‘experts’ of different research topics from the 
theoretical analyses. The new mix of gender and discipline urged the students to 
interdisciplinary collaboration and communication. At the end of the course, 
students of both disciplines reported a helpful atmosphere and a reduction of 
prejudices against each other that was promoted by interdisciplinary group work. 
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The tools for collaboration and communication were used in a hetero-
geneous way, in other words, not always along the disciplinary or gender border. 
Nearly all of the students preferred e-mail or forum communication. In the first 
working groups there were CS students who knew each other well and preferred 
to meet face-to-face to prepare their presentation. In the third part of the course 
only one mixed group used the chat for one online meeting but then met face-to-
face again in the following. When asked about their apathy towards the chat 
facilities in the final course evaluation, they stated that they found face-to-face 
meetings more effective for preparing their presentation. On the other hand, there 
was a female GS student in the winter course who started with minor computer 
literacy and had to leave for some time to Nigeria during the course. During her 
absence, she communicated with her working group via the eGoware system and 
stated this supported her in continuing participation in the course. 

Interdisciplinarity: Through the theoretical parts of the courses the students 
were sensitized to the discussion that technological development has to be 
related closely to user-oriented demands, not only for gender-sensitivity but also 
for other group demands, e.g. for people with visual impairment. The interdisci-
plinary mix of students in the course and their diverse needs and views made 
them experience this aspect immediately. Both groups learned something about 
the discipline-specific thinking and working methods and had to find a way to 
communicate and cope with interdisciplinarity.

One CS student mentioned that he was impressed with the variety of aspects 
to be considered when implementing technology into society. He stated that he 
had not been exposed to such a broad view in ‘traditional’ Computer Science 
Courses, not even in IT courses on usability. In the interdisciplinary discussions 
the CS students had to recognize that the way they spoke about technology was 
sometimes not understandable to outsiders. They also had to learn that their 
opinions as technological ‘experts’ about what is easy to implement or use was 
mostly not that easy for non-computer specialists. Personally confronted by 
several GS students, the CS students had to take gender aspects seriously. 

The GS students stated that working with technology turned out to be fun 
and that it was not as difficult as expected. In particular, they mentioned the 
positive experience of gaining access to the e-learning systems and to understand 
how they work. They recognized that technology is formed in a special way for 
specific aims, that technology can be criticized and that it can be changed. As 
‘experts’ for gender questions the GS students learned to explain gender 
concepts in an understandable way. 
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3 Gender in e-learning: some primary conclusions 

In the two described courses we endeavoured to embed feminist approaches to the 
co-construction of gender and technology into e-learning scenarios. We did this by 
promoting a progressive introduction and extension of technology, by sensitizing 
the students to learner diversity and user needs in e-learning, and by referring to 
constructivist didactics with a particular focus on interdisciplinary collaborative 
work. In particular, we emphasised the combination of theoretical and empirical 
learning in interaction with e-learning technology and the inclusion of students’ 
disciplinary expertise (Computer Science, Gender Studies). 

The successive, communicative and group aided process of technological 
assessment did not only break down initial barriers, it also took the students far 
into computer technology. Both groups were sensitized to not accepting 
technology as given and fixed or as ‘the one best way’ of doing technology. 
They evaluated and criticized the different e-learning tools with respect to the 
specific purpose, the context, the target group, etc. 

The high degree of collaboration between technology ‘experts’ and gender 
‘experts’ opened the possibility to reflect not only on discipline-specific imprints 
but also the challenges and benefits of interdisciplinary work. At the same time, 
the discussions were based on the students’ professional standards and thus 
permitted an interaction predicated on respect. We considered this approach quite 
successful. Much more than the theoretical preoccupation with diversity, the 
practical experience with the ‘respected difference’ seemed to be important. We 
had the impression that both CS and GS students regarded e-learning technology in 
a new way after the courses, that they kept in mind how transformable and context-
dependent technology is and how perceptions of an imaginary ‘user’ or ‘learning 
situation’ determine the design of e-learning systems. 

In chapter one, we pointed out that feminist approaches view gender 
phenomena and gender identities not as fixed but contingent and to be 
performed. Additionally, the term co-construction of gender and technology 
emphasises that gender identity and technology are interrelated, e.g. the 
connection of male identity to technology in western industrial cultures still 
exists. Within the scope of our courses there were some interesting ‘flashlights’ 
concerning gender identities that we want to mention in closing, although they 
can only be discussed as tentative evidences due to their limited number of 
occurrences. The students in our courses could refer to at least two identity 
concepts, their gender concept and their disciplinary concept. In the beginning of 
the course, a discipline specific allocation was obvious: Most of the CS students 
(also the female CS student) focused on the technical aspects of e-learning 
technology and most of the GS students felt responsible for the didactic aspects 
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of this field of research. That specialization seemed to confirm traditional gender 
dichotomies generally (Wiesner et al. 2004).

But there were also examples of crossing the typical gender constructions. 
The one female CS student who chose a technical topic for her course work 
performed a strong disciplinary identity in this situation. Other male CS students 
focused on learning theories and didactics in the theoretical part of the course 
and not on technical aspects. Some female and male GS students were quite 
skilled with computers and performed these technical competencies in 
interaction with the other participants. Sometimes these references to gender and 
disciplinary concept seemed to conflict. Two male GS students, who gave a very 
good introduction into gender theory, used very technical terms in interdisci-
plinary discussions and referred frequently to particular technical aspects and 
functionalities of the e-learning systems in their presentation of the empirical 
analyses. It seemed that they tried to impress the CS students with their technical 
knowledge although they came from Gender Studies. We conclude that their 
male identity conflicted with their discipline. Technology as a crucial part of 
male identity production may have turned up in the case of these two students 
very explicitly.

These observations may deliver some first clues about multifaceted identity 
construction in the field of gender and IT. Another interesting way of dealing 
with identities was shown by Corneliussen (2004). She analyzed the gendered 
expectations of male and female students in relation to computers and 
characterised six positions that are negotiated in the students’ discourse ranging 
between harmony and disharmony with the gendered expectations. This could be 
a fruitful concept for further investigations on the construction of gender in the 
field of e-learning. We are still at the outset of the analysis of feminist theoretical 
approaches to the co-construction of gender and technology in practice. Things 
are in a constant state of flux: and we may have - at least to a small degree - a 
say in which direction.  
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Computer Games: Playing Gender, Reflecting on 
Gender

Edeltraud Hanappi-Egger 

Gendered Technologies: The Case of Computer Games 

The computer game market is one of the strongest in terms of  business volume. 
Nevertheless, a survey conducted by the Computer Entertainment Software 
Association (CESA) in Japan in 2001 highlights an interesting phenomenon, 
namely that the number of active game players decreased from 39.3% to 27.8%. 
The group of “dormant” players consists of 28.1% stating that they are waiting 
for games they are interested in. 

2001

General Public 

1999

General Public 

Active Game 
Players

 27.8% 39.3% 

Dormant ‘I used to play but now 
stop playing. I want to try 
again only if any software 
interests me’ 

28.1% 23.4% 

Prospective ‘I have never tried but I 
want to try if any software 
interests me’ 

8.3% 12.2% 

Disinterested ‘I have never tried and I 
won’t’ and ‘I used to play 
but I won’t anymore’ 

35.8% 24.2% 

Table 1:  Distribution of game players` types in Japan  
(source: CESA 2002: 58-62) 
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The dormant group consists almost evenly of males and females, but the pro-
spective and disinterested customers were mainly females. This means – from a 
market point of view in terms of number of consumers– that there is still a large 
market potential not satisfied yet. Consequently the question remains how 
computer games have to be changed to attract women too. 

Hanappi-Egger (2003) shows that gender generally plays an important role 
in the discussion on new information and communication technologies. The use 
of new technologies is gender-specific, and also in the design of technological 
artifacts there is a crucial gender-dimension. Generally for the design and 
development of technologies the analogy to the built environment can be drawn. 
Wajcman (2001) establishes the connection between the built environment and 
patriarchy and shows that cultural assumptions such as gender-specific division 
of labor shape the design of spaces. This leads to the fact that e.g. housewives 
normally are not provided with own spaces in houses but are assigned to specific 
shared rooms such as living room or kitchen. A similar analysis could be made 
for computer-systems. Educational programs such as computer sciences are 
embedded in specific social contexts including an understanding of the profess-
sion of the computer scientist and of CS as a discipline. Students in computer 
science spend much time in studying how to model social contexts, what pro-
cedures of software development there are and learning programming languages. 
This knowledge strongly determines ways of approaching, observing, selecting 
and describing social settings such as work processes. Moreover, engineers are 
socially embedded, meaning that they are part of an environment with gender 
dimensions such as gender-specific division of labor, role-expectations, and 
gender-specific responsibilities. Thus, the conclusion can be drawn that an 
engineering perspective – in terms of approaching social reality for the purpose 
of modeling – also, even if unconsciously has gender-implications (Hanappi-
Egger 2004a). 

Computer games have already been a topic in western feminist discussions, 
since for many children playing games is their first contact with computers, 
particularly in industrialized countries. These games have the potential to keep 
people interested in technological issues, an interest considered important 
nowadays. However, computer games are strongly gender-biased; mainly men 
play computer games, manly men develop them (see Gorriz, Medina 2000) and 
gender-stereotyping is a main feature in computer games. Both facts strengthen 
gender barriers. Most researchers agree that – although boys and girls are equally 
skilled -  boys play more with computers and both sexes consider computers and 
computer games as “boys’ toys” (see e.g. Cassell, Jenkins 1998). Concerning the 
computer game market Weber (2004) shows - based on empirical studies - that 
the involved companies are rather gender-blind. Most currently available games 
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are geared to boys’ playing preferences. Even though marketing specialists are 
aware that girls are less active in copying computer games illegally, they assume 
that this economic advantage is substituted by the disadvantage that female gamers 
are not willing to spend as much time and money as boys for computer games. 
Furthermore, referring to the highly competitive market, game developing com-
panies concentrate on core-competences, respectively on a genre. Since the genre 
is often action and adventure games, they create gendered exclusion mechanisms 
and consequently attract specific male gamers. This is so, because at least from a 
statistical point of view less females are interested in this genre.  

Furthermore, new media are used for the formation of ideologies of gender. 
E.g. Douglas et al. (2002) showed that most video game characters are male and, 
if they are female, they often are negatively portrayed as helpless and passive 
actors. Computer games ascribe to female figures limited roles and less space of 
actions (see also Weber 2004). 

Next to the existing critique of sexism in computer games, feminist 
researchers see interesting opportunities in new media. Features such as multi-
media ability, interactivity and 3-dimensional design allow for interesting and 
innovative experiences. Furthermore, Richard (2003) points out that in the 
presentation of women in computer games social value systems are expressed, 
e.g. weakness is not only a question of socialization, but it is also cultivated 
through ways of dressing, female clothes are less suitable for physical exercise. 
The analysis of several female heroes such as Betty Boo, Wonder Woman, 
Barbarella, Emma Peel, Xena, Lara Croft shows that there are multiply-coded 
dressing languages, combining male with female attributes. Thus they lead to 
ambiguity and open up a space for reflection. This space provides a focus for 
feminist discussion. By breaking gendered stereotypes irritation is caused, and 
irritation can lead to a new discourse. Furthermore by activating stereotypes a 
mirror is created forcing observers to reflect on these unconscious assumptions 
of gendered role-expectations. Both ideas – namely breaking and strengthening 
stereotypes in order to provoke discussions can be realized in computer games. 
In other words, computer games could open up a space of political discussions 
on the existing dualistic gender concept and gender hierarchies. 
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FemCity60: A Gender-Inclusive Computer Game to Teach Feminism 

Facing the problem that many young women doubt that gender discrimination 
exists, since in many cases they did not or even could not yet have experienced it, 
the Viennese Office of Women’s Affairs61 financed the development of a proto-
type of a computer game that simulates “being a woman” in a western industria-
lized city. The players are confronted with gendered life spheres such as education, 
art, jobs, family planning, and the like. So the goal was to make a gender-sensitive 
design and to teach feminism by using a game. This game, called FemCity, tries to 
incorporate results from research on gender and computer games. These results 
have been condensed by Agosto (2003) in two sets of guidelines which are based 
on female connotated interests: 

Concerning girls’ preferences in computer game content: 
Games that eschew the conflict between good and evil; 
Games that center on storylines and character development; 
Games that are not competitive in nature; 
Games that use real-life locales; 
Games that feature strong female characters who are in charge of decisions 
and actions; 
Games that enable users to play the role of main character, either through 
self-identification or through the power to make decisions; 
Games that focus on human relationships; 
Games with some educational value, as opposed to those designed purely 
for entertainment; 
Games containing nonviolent action; 
Games that reflect girls' common play patterns. 

Concerning girls’ preferences in computer game design: 
Games that enable them to play with other players, either online or in per-
son (by sharing the same computer); 
Games with abundant high quality graphic and multimedia components; 
Games that enable online communication with other players during play. 

60 The project team consisted of the following people: Edeltraud Hanappi-Egger, Vienna 
University of Economics and Business Administration: idea, concept, game specification and 
project leader; Gerhard Hanappi, Vienna University of Technology: game specification, 
economic expertise; Mathias Fuchs, Silvia Eckermann, University of Salford: visual and 
acoustic design. The prototype was developed in 2002-2004. 

61 Frauenabteilung der Stadt Wien, www.magwien.gv.at/ma57/ 
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Following these guidelines does not automatically lead to a game accepted by 
all, but it definitely is more inclusive than the “average” male-biased computer 
games focusing on a specific genre and leaving out any other game preferences. 

FemCity follows these design principles and tries to open the game for a 
variety of player types. Furthermore, from the content point of view, the players 
are forced to reflect on role-expectations and self-understanding of being a 
woman. The game encourages players to make decisions and to learn about the 
consequences of these decisions within a social setting. 

FemCity is a role playing game in multi-user mode. It was implemented in 
the Unreal Tournament Game Engine. At the beginning the gamers define their 
own aims along the lines of career/education and social relations by answering a 
questionnaire. The answers of nine questions are used to compute individual 
game objectives. Based on the activities in the game ‘career indices’ and ‘social 
relation indices’ are registered and finally assessed along the specified aims. So 
the players get a feedback concerning their gaming behavior in comparison with 
their a priori set objectives. The gaming time is set randomly symbolizing “real 
life expectations”. 

Figure 1: The City 
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Various buildings in the city represent “topics” of the girls’ lives such as 
education, jobs, relationships, family and the like (see figure 1). The buildings 
can be explored, general knowledge on women’s issues can be discovered. 
Making decisions (e.g. leaving education) has consequences for other buildings 
(e.g. entering jobs), thus  social causalities and structural interdependences are 
modeled.

FemCity can also be used to motivate girls to be interested in certain topics, 
such as gendered language, technical science and art, since the game consists of 
“knowledge spaces” inviting players to further investigate these topics. The 
technology and natural science room for example highlights the question “Who 
was the original goddess of earth in Greek mythology?” The answer “Gaia” is 
used as an introduction to the Gaia-Hypotheses, an interesting natural science 
concept of earth as self-organizing system. 

Figure 2: The Natural Science and Technology Room 

Generally speaking, the prototype of the game consists of several features offe-ring 
players (female as well as male) a wide range of debates on gender-related topics. 
Besides playing elements (dexterity in moving through the spaces), finding 
solutions (e.g. the necessity of getting an income without higher education) and 
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making decisions (e.g. about partnerships) knowledge spaces are accessible. The 
players can read various boards in FemCity, or explore the library symbolized by 
huge books, to gain information on various topics. Furthermore the universities as 
well as the museum offer information and knowledge that could be discussed in 
more detail in follow-up activities with the players (e.g. in school projects). 

Figure 3:  entrance of university 

Results of testing phase 

As soon as a first version of the prototype of FemCity was ready, eight female 
test gamers with ages between 16 and 18 years (relatives of the department’s 
staff) were invited to play and to reflect on the basic ideas and features of the 
game62. The players got a brief introduction and were observed while they were 
playing. A final discussion with the players ended the sessions. 

62 Currently the game is being tested in several girls’ communities in Vienna. The results are not 
yet available. 
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Concerning the design of the computer game the girls explicitly mentioned 
positively the quality of the graphics and the existence of the chatting feature 
allowing for communicating with the other players during the game. They 
enjoyed playing it in the multi-user mode allowing them to meet others in this 
virtual world. 

Concerning the content of the game, the girls regarded FemCity as an 
interesting game and appreciated the real-life-locales. They liked to experiment 
and to explore the spaces. Additionally they used the chat function quite often in 
order to exchange knowledge on how to proceed in specific situations. 
Particularly interesting was the ongoing discussion about the content of the 
game. Spontaneous reactions like “Why am I responsible for childcare – where 
has the partner I have chosen gone?” or “S…, how can I get rid of the kids?” 
expressed irritation that could be used for subsequent discussions on gender-
roles and their social implications. 

Critiques mainly referred to the “model-like” appearance of the FemCity 
girls representing a specific kind of young woman, namely white, stylish and 
slim. The players also missed a more lively city atmosphere with other people 
and creatures, cars and other attractions. They also wondered why e.g. nutrition, 
violence and sport were no topics in FemCity63.

The most interesting result of the test runs was that the players made many 
decisions without thinking them over carefully (e.g. no player read the texts 
concerning the choice of the pension system which the players have to make 
before entering the job building). In some cases it happened that the gamers 
“retired” without having enough money to consume goods. This was clearly a 
topic for later discussions about the underlying real-life situations. Similar 
dynamics developed with the causality of education and job opportunities or with 
family duties, partnerships and job opportunities. 

As already mentioned, FemCity is just a prototype of a gender-sensitive 
computer game serving also to teach girls about emancipation issues and it could 
be much improved. Nevertheless, it shows that young women were interested in 
gaming and that they approached new media self-confidently. They enjoyed 
graphical quality as well as interactiveness and were willing to discuss gender 
topics. So it seems FemCity can contribute to the discussion on how to use 
games for social learning in terms of reflecting on gender-relations.

63 These topics had to be left out since the purpose of the project was to develop a limited 
prototype. The represented issues were the result of budget constraints.
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Lessons Learned from FemCity 

To follow gender-inclusive system guidelines in terms of design as well as 
content is an interesting but also ambivalent challenge. As mentioned earlier, the 
social construction of gender relations is manifested in technological artifacts 
such as computer games. Content, presentation and gaming context are socially 
shaped and consequently also gendered. However, consciously designing with 
gender sensitive guidelines is ambivalent in itself. On the one hand feminist 
computer system designers would argue that currently computer games serve 
men’s playing preferences and leave out  women’s preferences. On the other 
side, this standpoint implies the identification of a common understanding of 
what “women’s needs” are – and therefore it reproduces stereotypes.

The current discussion on how to encourage women to enter the field of 
engineering, by e.g. developing games, has to be questioned in the light of 
professional socialization. As Hanappi-Egger (2004b) argues, there are gendered 
dynamics such as “organizational sex” functioning as filter in the sense that the 
field of engineering and science sends gendered signs of masculinity and 
femininity. To be attracted by those signs means to follow specific gender 
patterns – independent of the biological sex the socially constructed gender leads 
to the fact that many female computer scientists have more in common with their 
male colleagues than with female social scientists. In other words, it is rather 
doubtful that female engineers – in particular after having experienced five to 
seven years mainstream education – should develop different software or 
develop it in a different way than men due to their biological constellation (see 
Paulitz, this book). It seems to be more promising to question the gender bias in 
the design and development processes themselves and to reflect on the role of the 
socially constructed images of the world. Besides individual biographical 
developments people are socialized in cultural and collective value systems, 
including gender dualism and gender hierarchies. With respect to this Allhutter 
and Hanappi-Egger (2005) showed that software designers and developers refer 
heavily to mental models of users and application contexts. They unconsciously 
embed personal perspectives and preferences into their products. This so-called 
“I-methodology” (Akrich 1995) would probably support the idea that women 
design software differently due to their socialization as a ‘woman’. But as 
argued, only specific women enter the field of engineering, women who share 
many biographical elements with men. In addition, professional socialization 
influences the engineers’ “I”-methodology. Engineers often believe to act in a 
gender-neutral way (and produce gender neutral products) but I would argue that 
they are gender-blind, because specific, masculine connotated, gender patterns 
are prioritized without them being aware of it. To go against this kind of design 
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practices, means to focus on game contexts and preferences that attract a wider 
variety of players. 

Breaking stereotypes, questioning genres and their content, widening the 
range of identification with game characters and offering a wider variety of game 
features would be the first steps. 

The presented case of FemCity showed that gender-inclusive design aspects 
(such as multi-user mode, communication features, mixture of gaming elements 
such as puzzles, actions, and tasks for dexterity) and gender-inclusive content 
(such as real-life locales, eschewing the conflict between good and evil, female 
characters and the like) are appreciated by female players who are no intensive 
gamers.

Furthermore games are nice tools for learning about societal gender 
concepts. As FemCity showed the confrontation with gender-roles in the game 
lead to the fact that the girls were reflecting on the presented gendered spheres 
and tasks and started the discussion on mutual dependencies of gender and social 
chances, life quality and autonomy. Clearly there is still a lot of research on 
gender-inclusive system-design needed, but hopefully FemCity can serve as an 
example for the practical implications of theoretical gender-approaches. 
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LogoGo – An Approach to the Design of Girl-Specific 
Educational Software 

Bettina Munk 

Most western countries report a lack of female computer science students. 
Women are highly underrepresented in technology careers and in technology-
related decision-making positions. This problem is currently much discussed, 
and solutions for providing girls with equal opportunities for education and 
career choices are looked for. 

One idea to raise girls’ interest in technology is to extend their experience 
with technology that suits their interests and needs and thereby raise their 
technology competencies. I assume that gender-specific software that is based on 
girls’ media and computing interests could help girls and young women to find 
their own way into computing. For this purpose, the idea emerged to develop 
software that relates to the specific interests of teenage girls and offers them a 
platform to gain basic insights into programming. This article describes the 
analyses of girls’ media interests and the construction and purpose of the 
designed software LogoGo. 

This article examines and analyzes previous research on gender differences 
in the use of media and computer technology and discusses the findings. 
Subsequently the intentions, emergence, focus, and structure of LogoGo as 
educational software are demonstrated, and conclusions for the construction and 
use of gender-specific software are presented. 

1 Computing and Media Interests of Girls and Young Women 

Looking for an answer to the question, how gender specific software relating to 
girls' interests could help girls and young women to find their own way into 
computing, this section turns to the findings of research on gender differences in 
the use of media and computer technology. First it highlights the situation of 
young women in computer science and examines two reports from American 
universities. It then analyzes German studies on juvenile interest in media and 
computers.
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2.2 Women in Computer Science 

Most western countries report a lack of female computer science (CS) students: 
In Germany females continuously represent between 14 and 20 percent of all CS  
students (Statistisches Bundesamt 2005). According to the US National Science 
Foundation (2003) women earned less than 27 % of bachelor’s degrees in 
computer science in 1998, with percentages falling between 1990 and1998. 
Since many international studies address this phenomenon without definitive 
answers, we would like to discuss some interesting, and at times divergent, 
conclusions offered by two studies from US colleges. 

Greg Scragg and Jesse Smith from SUNY Geneseo State University of New 
York conducted a study about barriers to women in undergraduate computer 
science (Scragg, Smith 1998). They asked why so few women complete a 
computer science major. A questionnaire with a combination of the most 
frequent comments from the focus groups and on hypotheses from the literature 
that seemed most plausible was filled out by a group of introductory computer 
science students at SUNY Geneseo. 

Within this group, they found no evidence of peer, parental, or personal 
perceptions that computer science is a career inappropriate for women. Nor did 
their study yield significant differences that might explain why women do not 
stay in the field. Their final conclusion was that the largest barriers to retaining 
women in computer science may be circumstances that occur long before women 
enter the programs: They have had far less experience with computing and did 
not intend to continue the major. Scragg and Smith suggested it was a problem of 
recruitment or outreach, and hoped for programs awakening girls' interest in 
computing.

Jane Margolis and Allan Fisher together with Faye Miller published several 
papers (1998, 1999) in which they came to more in-depth conclusions after 
following more than 100 computer science students, both male and female, at 
Carnegie Mellon University for four years beginning in 1995. They found a 
definitive difference in attitude towards computers expressed by male and female 
first-year computer science students.

They asked students to tell the story of themselves and computers. Male 
students frequently responded that they were consumed with computing from an 
early age, that their view was often proprietary: the fun of the computer is not 
only in using it, but in knowing it. Females, however, described an “outsider” 
position with respect to the machine. They related their interest in computing to 
other arenas, to a social context that is more people-oriented. This confirms 
Sherry Turkle’s observation that mastery is one of the essences of male hacker 
culture:
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“Most hackers are young men for whom at a very early age mastery became highly 
charged, emotional, colored by a particular desire for perfection, and focused on tri-
umph over things. Their pleasure is in manipulating and mastering their chosen ob-
ject, in proving themselves with it.” (Turkle 1984: 201) 

These appetites contrast with women students’ pleasure in programming as 
problem-solving. Margolis et al. (1998) find that many women enjoy computing 
when it is “computing for a purpose”.

Furthermore Margolis et al. describe the effects of the males’ stereotyped 
view on CS culture as being one of myopically-focused hackers. Male students 
who felt they did not conform to this image did not seem to be much affected or 
distressed by the perceived gap. Female students, however, felt distress about the 
perceived lack of fit between themselves and the prevailing notion of what a 
computer science student was supposed to be, they felt inadequate and deficient. 
This brings the researchers to the following conclusion: 

“If the computer science culture can let women know that they can succeed without 
knowing everything about computing before entering college, and without adopting 
a stereotyped obsessive persona, it will have taken a step forward creating a more 
diverse population of computer science students and professionals.” (ibid.) 

1.2 Teenagers’ Media Usage 

Girls still seem to have less hands-on experience in computing than boys. How 
come girls do not care more about getting practice in computing with all the digital 
gadgets so common in their everyday life? To answer this question we want to 
focus in-depth on teenage girls and their overall involvement in different media. 

Since 1998, an annual survey in Germany has been collecting data about 
teenagers’ exposure to TV, computer, radio, books, and cellular phones (Me-
dienpädagogischer Forschungsverbund Südwest 2004, 2005): The “Jugend, 
Information, (Multi-)Media“ studies (Youth, Information, (Multi-) Media, JIM-
study in the following) are based on telephone interviews with around 1000 
teenagers aged 12-19. 

Overall, TV is the teenagers' favorite medium. While girls and young women 
fancy daily soaps, mysteries and series, boys and young men prefer sports and 
news. As in earlier years, the surveys show differences in the teenagers' approach 
to media. While boys spend their time involved with computers and the Internet, 
girls’ interests spread a field toward auditive media and books, and an intense use 
of cell phones.  
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1.2.1 Girls and Cellular Phones 

90% of all teenagers use cell phones. However, girls lead the statistics over boys 
by a few percent. Sending an SMS (text message) is the most important feature 
in cell phones used by teenagers under 16, and again girls show more activity 
with this than boys. One of the main attractions of text messaging to the teenage 
crowd is that it is inexpensive. There is little reliable data on teenagers sending 
MMS64. Granted that this service cheapens the price, similar frequencies may be 
found for sending MMS in the future. 

Another study conducted with 949 female and 922 male teenagers and 
young adults from the German Rheinland (Nowotny 2003) points out that girls 
love sending SMS and have collections of incoming “dear messages”. Girls use 
cell phones to connect with friends; they seek comfort in the use of this 
technology.

1.2.2 Girls and Computers 

While computers recently became a more available tool in German schools and 
homes, girls make use of it in a far more practical and less passionate way than 
boys. Girls use the computer mainly as a writing tool. They also use it for 
creative issues like painting and drawing. On the Internet, the girls' main activity 
is sending e-mails and visiting chat rooms. They exhibit far less interest in 
random surfing than boys. The 2004 JIM-study finds a difference between girls 
and boys in frequently using a computer together with teachers in school. Girls 
do so at a far lower level. The study suggests that it has to do with the fact that 
far more boys than girls are active in so called “Computer AGs” (computer 
clubs), voluntarily attended courses with teachers to learn about computers 
(Medienpädagogischer Forschungsverbund Südwest 2004: 49). “Programming” 
as a frequent activity was answered positively by 10 % of the boys compared to 
3 % of the girls. 

The AAUW Educational Foundation (2000) report finds that many girls 
state: “We can, but we don’t want to”. It lists a lack of choices in technology as 
one of their main reasons for disengagement in school-based technology 
activities.

64  MMS: Multiple Media Service – enables the sending of pictures together with a short message 
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1.2.3 Girls and Computer Games 

There is a big gap between girls and boys when it comes to their respective 
interest in computer games. Playing computer games is the number one activity 
of boys on the computer offline, compared to only a fraction of girls' activity. 

This still might have its cause in the contents of computer games. Graner 
Ray (2004) points to the martial design and content of computer games in 
general, and Schindler (1993) describes the appalling, limited and boring roles of 
female characters. 

Different approaches to challenges faced by girls or boys might also play a 
role in their respective attraction to computer games. Many girls tend to analyze 
a situation completely before solving a problem, while boys prefer the strategy of 
trial and error (Dittler 1995). Girls prefer strategy- and brainteaser-games 
(Medienpädagogischer Forschungsverbund Südwest 2004:11).

Up until recently, most electronic game companies marketed mostly to 
boys. However, things are changing. Mattel Media, Her Interactive, Girl Games, 
Inc., and Girl Tech are four software companies that offer a product line 
specifically geared toward girls.

Furthermore on websites like www.girltech.com the statement reads that 
products for girls aged 8-12 “are designed with girls' play preferences in mind, 
addressing issues that are important to them such as privacy and communication”. 
Many of these companies have sponsored research studies and focus groups to 
discover exactly what appeals to girls in electronic games. They found that girls 
enjoy identifying with the characters, would rather create than destroy something, 
and that they like to win through collaborative rather than competitive methods 
(Inkpen et al. 1995). 

1.2.4 Creativity and Computer Savviness 

Girls and young women fancy creative activities more than their male peers. 
From an early age their creativity is often expressed through communication. 
They write letters or text messages to friends and expect these to be collected 
and preserved. Their pleasure in narratives and in identifying with characters 
extends to computer games. Moreover, the surveys show girls love to be 
involved in creative activities that require technical skills. 

Concerning the practical experience of adolescents in media design, the 
JIM-studies report a distinctive activity of teenage girls in the field of video and 
audio editing, in creating radio drama or designing a newspaper. A striking 
number of teenage girls and young women articulate a more intense desire for 
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independent and active engagement with all kinds of media than boys and young 
men. This includes the desire to design a website (Medienpädagogischer For-
schungsverbund Südwest 2004: 60).

The studies about media use of teenagers reveal some differences in general: 
girls and young women fancy creative activities like drawing, painting and writing 
letters and postcards more than their male peers (Medienpädagogischer 
Forschungsverbund Südwest 2004 and 2005). 

As adults, young women with an interest in computing tend to switch to 
applied computer science focusing on media instead of engaging in computer 
science itself (Fröhlich, Schwenk 2004). 

1.3 Discussion of the Findings 

Most findings only highlight the difference between female and male approach 
towards media and computers. Empirical studies tend to use a short cut to 
analyze the situation, and do not take into account the circumstances in the 
education of girls and female teenagers.

The cited findings of Scragg & Smith and of Margolis et al. state that girls 
who want to major in computer science and enroll in a computer science 
program actually enter with less hands-on experience. Although there was no 
difference in ability, there was a difference in experience, which then led to a 
difference in self-confidence during the study program. Margolis et al. found that 
female computer science students are interested in programming as problem-
solving. Unfortunately, the academic curriculum and the reward system still do 
not account for the female students' approach to computer science as “computing 
for a purpose”, and especially in early courses, instruction often focuses 
primarily on technical concerns.

The 2004 JIM-study only reports that girls attend computer clubs less often 
than boys. Additionally, it reports that girls are quite open and interested in using 
computers as media for creative activities. This obvious contradiction may 
perhaps be explained by the gap between girls’ desires and the current styles of 
technical education offered.

In general, computing is still considered to be a boys’ territory and not so 
much a typical girls’ interest. Many girls apparently endorse the stereotype of 
computers as predominantly boys’ tools, and see a computer as a medium that 
can only be mastered technically. And technical mastery of computing is often 
related to the hacker culture. As long as computing is continuously noted as the 
domain of a hacker minded persona, girls are put off much more than boys. 
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“Hacking is a purely male domain, and in that sense a clearly gendered space.” 
(Sollfrank 1999: 41) 

The girls’ resulting perceptions may be something like that: If computing is 
hacking, and hacking is for boys, then computing is not interesting for me. 
Therefore, the idea was born to offer girls a computing experience that meets 
their interests. 

2 The Development of LogoGo 

Based on the research quoted above about women’s smaller amount of technical 
experience before entering computer science, their interest in working on 
meaningful projects and doing computing “for a purpose”, and about the 
different interests and uses of girls and boys regarding media and computers, we 
suggest that educational software directed at girls’ interests could be a way to 
raise girls’ interest and experience in programming and computing. The idea for 
designing LogoGo was born. 

At first, LogoGo was a project by three female design students and their 
woman tutor in a course on how to program in Flash for web design at the 
FHTW University of Applied Sciences, Berlin. We met additionally to 
voluntarily extend the course beyond what the curriculum had arranged for 
design students. From these meetings, the idea emerged to develop software that 
offers teenage girls a platform to learn programming. Despite the difference in 
age and heritage (i.e. West or East Germany) all participants in the project shared 
a common experience, having been a female teenager with less practice, interest, 
and confidence in their ability toward computing compared to their male peers. 

We designed the software while keeping in mind the idea of learning 
computing “for a purpose”. LogoGo offers girls an approach to computing that 
relates to their media interests without patronizing them. Our approach to 
teaching explicitly considers the interests of girls and young females in a specific 
period of their adolescence.

Research studies as quoted suggest that girls show different preferences 
from boys toward learning systems, and there we find that the school system as 
part of a social system structurally serves boys' interests better than girls' 
regarding the field of teaching technical skills like computing. Our objective was 
to design gender-specific educational software that meets girls’ use and interests 
in media and computing in order to direct them to understand programming. 
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2.1 Idea and Functionality of LogoGo 

The intention of LogoGo is to create a positive image and understanding of 
computing that is different to the perceived hacking image. 

LogoGo is educational software focusing on learning competence, not 
subject-matter mastery. It was particularly designed to avoid discouragement by 
allowing the user to gain immediate satisfying results without an emphasis on 
technical mastery. The educational software offers progressive insights into the 
field of programming. The young users attain more competence in recognizing 
programming as a set of rules for a potential space of content that they can create 
on their own. We kept in mind the specific resourcefulness of girls and young 
women by encouraging them to work on their technical achievements with 
creativity: taking into account girls’ specific interests, we intended to fill rules 
and functions to be learned with “life”, so they would serve an obvious purpose 
and thereby can be understood and used successfully.

The software LogoGo is geared toward teenagers, particularly girls, aged 10
to 17. The software's hands-on structure is customized to the preferences of this 
age group, focusing on their actual media activities and communication. Girls’ 
interests and intentions as shown above are to write and send messages, be 
creative, exchange music, pictures, and video clips, etc. And this is what they 
can do with LogoGo. 

Teenagers install the software LogoGo on their computer, then collect their 
favorite images and sound files in several folders organized by a database.

The “Link Girl” shows up as the main character, it can be designed 
according to the user’s interests: She can give her a name, put her in a certain 
environment, dress her, design a backpack for her and fill her backpack with 
music, pictures, etc. 

The educational goal of LogoGo is to point to the programming code 
necessary for such alterations and developments. Therefore it provides 
explanations on what to do next and visibly displays programming code for each 
step. Also it makes suggestions for which code to use. The Link Girl explains all 
processes and helps to proceed. The processes are performed in several 
toolboxes integrated into one window. Accordingly, users always see all 
processes on the screen, both the programming and the results. 

Additionally, users can create a movie clip and send it out to their friends' 
cell phones or e-mail addresses. During the process of design, the young users 
understand that a code lies behind the images and animations in the Internet and 
on the cell phone, and that their first choices in pop music, idols, fashion and 
animations are integrated into the abstract process of programming as their 
favorite images and sounds are animated by the code. 
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Figure 1:  LogoGo main area displaying four toolboxes 

By filling individual information into the white fields, the programming code is altered. 
From the toolbox “Script > bits and pieces” (lower left) the users choose the right code 
module for their task and connect it to their favorite images, sounds and animations, 
organized in the „backpack”, the database of the software. They watch their world of 
pictures and sounds in the window 'Movie' being animated by code displayed in the 
'Script' window. 

The Link Girl is a central element, intended to communicate the concept of 
programming during the process. It can be accessed in the menu (see picture 2). 

LogoGo has three central activities: They are called “Act”, “My World”, 
and “Backpack”. The Link Girl can be personalized to the girls' own tastes; it can 
be dressed, named and redesigned in the LogoGo section “My World”. 
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Figure 2:  LogoGo window with Link Girl 

Another feature in the software is a link to an associated website, where users can get new 
elements like Link Girl outfits and wallpaper images to customize their tool, and a chat 
room.

Intentionally LogoGo does not use a simplified programming language as a 
circuitous route to learning how to program. It rather offers a programming 
language with a real-time result during the process of teaching. The barrier to 
understanding is not a scripting language's complexity itself but the way of 
imparting its complexity. The programming of a movie clip to be sent as MMS 
or e-mail can be done on different levels. Beginner level allows sending out a 
message without the need for special knowledge in computing.  

From the start the user gets a good impression of what is characteristic 
about a scripting language functioning behind the imagery. On the next level, she 
can create more complex movie clips by writing and editing the code herself. 
During the creation and design phase of the clip, the software always keeps the 
code visible. Without pressure, LogoGo offers progressive possibilities to learn 
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programming. Step by step, higher levels challenge the computer savvy girl to 
become her best. 

2.2 The Basis of LogoGo: Connecting to Girls’ Media Interests 

2.2.1 LogoGo is a tool for sending a MMS or e-mail to a friend 

For teenagers the cell phone means more than a communication medium to make 
phone calls: it influences their everyday habits and their attitude. As Höflich 
(2001) found, it is a very personal medium. 

As the JIM-studies also stated, young teenage girls basically have a positive 
attitude towards writing letters and postcards in their leisure time. Thus, staying 
in touch with their friends is important. Therefore supporting the girls' 
preferences in the first place, LogoGo dismantles their reservation towards the 
use of computing resources. Even in utilizing the software as a simple tool, the 
user has a satisfying result with the side effect of getting an impression of how 
programming works.

2.2.2 LogoGo’s Ambience 

The JIM-study reveals girls' ample preoccupation with “daily soaps”. In her survey 
Jeannine Simon (2004) states that, without girls, the TV soap operas would not 
exist. The interviewed girls indicated that their intention to continually watch daily 
soap operas was curiosity in the narrative and an emotional identification with the 
persona of some actors. Soap operas are designed as endless sagas. Young girls 
even watch these episodes to look out for new trends.

The affinity of young girls to identify with and then personalize a character is 
reflected by the helping feature in the software LogoGo: the ‘Link Girl’. The Link 
Girl can be customized, dressed, and redesigned. Our intention is to make young 
users feel comfortable. The software also reflects the girls' desire for commu-
nication by offering an associated website to chat, upload and download new Link 
Girl outfits and wallpaper to customize their tool. This website is the place for girls 
to show their own Link Girl creation or their movie clips to a wider audience. 
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3 Concluding Remarks 

This article has examined and analyzed existing research on the difference 
between female and male teenagers’ and computer science students’ approaches 
towards media and computers. It concluded that in the paramount reality of the 
school and university systems, the computing education does not consider the 
desires and interests of girls and young women. The gap revealed between the 
interest in technical media expressed by girls and young women and their actual 
activity in dealing with computers must be addressed, for it mainly stems from 
an early misjudgement of computing, as well as a discomfort with the learning 
environment.

One step into the direction of change could be a renewed IT-design that 
focuses on girls’ particular creativity and their interest in becoming creative. The 
development of new gender-specific software for almost every sphere of media 
activity could be geared towards girls at an early age. Differentiated educational 
software could invite them to new ways of engaging in their creative process, 
and could influence their mindset later in life. In this sense, gender-specific 
software would help to take charge of the deplorable state of affairs, rather than 
discriminate against the other gender. 

The design, intention, and functionality of LogoGo were described as an 
example for educational software geared at girls’ media interests.
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Robotics and Gender: The Use of Robotics for the 
Empowerment of Girls in the Classroom 

Susann Hartmann, Heike Wiesner, Andreas Wiesner-Steiner 

0 Introduction 

It is difficult to foster students' enthusiasm about technical topics in conventional 
ways. Therefore, high dropout rates of over 50% and steadily dropping numbers 
of beginners in the engineering disciplines are the consequence. Only few 
women study these subjects. A report by the American Educational Foundation 
(AAUW 2000), states that women often argue “we can but we don`t want to”. As 
Seymour Papert has put it, the technical curiosity thus needs to be established 
somehow behind people’s backs (Papert 1994). The fascination of robotics 
combined with multi-media learning might offer an innovative attempt. But is 
robotics suited to raise girls` and women`s interest in technology? 

Our article presents results from the evaluation of robotics courses using 
Lego Mindstorms that aim at the empowerment of young women in shaping 
technology. These courses were designed and performed within the project 
Roberta65 and have been evaluated through the help of questionnaires, interviews 
and video analysis. The project’s basic assumption is that the activity of robot 
construction offers possibilities to develop more self-confidence in one`s skills 
and thus provide an attractive access to technology for girls. The first section of 
this article pays particular attention to the impact of the courses on students` self-
concepts and their orientation towards computer science and technology, 
whereas the second section discusses how didactics and technology interact and 
how the materiality of robotics itself plays an important role here i.e., the fact 
that it already comes along as gendered material. Due to that, we suggest a new 
gender-oriented approach towards the use of robotics in education. If carefully  

65 „Roberta – girls conquer robotics” was funded by the German Federal Ministry of Education 
and Research (BMBF) and launched by the Fraunhofer Institute (AIS) (Müllerburg et al. 2004).
It was scientifically accompanied by the University of Bremen, Digitale Media in Education 
(DiMeB) and the Institute for Didactics of Natural Sciences (IDN). Roberta addresses 10 – 16 
year old girls.  
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used, robotics not only suit boys’ and girls’ interests in technology but enables 
them to prepare for an active role in a technologically mediated life. 

1 The Practice of Robotics Courses 

Lego robot construction kits consist of complementary mechanical, dynamic and 
electronic parts that allow the construction and programming of different types 
of robots. Basic models can be equipped with different engines and sensors 
(contact sensors and optical sensors). The programming can be done in two 
programming languages (RIS and NQC). The programmes are transmitted onto 
the RCX module, a programmable Lego brick with 3 input sockets for sensors 
and 3 for engines. In a typical 2-4 hour-long Roberta course the students often 
start with the construction of a small robot. Many courses provide students with 
a basic robot that only needs additional construction. Some courses however let 
students build the whole robot from scratch. After this construction phase, a 
short introduction into programming follows, often including small exercises that 
help to build up the skills required to solve the course’s programming task. 
Programming aims vary: some courses work with treasure hunts in which the 
robots have to avoid barriers in order to get to a treasure. Other courses’ tasks are 
to move through a maze or program the robots not to cross lines in order to have 
them imprisoned in a circle. At the end of a course the students present their 
robot by performing the planned activity (e.g. reaching the treasure). Courses use 
the Lego Software RIS for its simplicity as the courses address beginners. In 
longer courses from 6 to up to 20 hours, NQC and other programming languages 
are used.

The findings we present in this article are thus focused on the following 
questions:

How can the interest of girls and women in technology be aroused by the 
use of robotics? 
Is robotics a suitable activity to influence student’s self-esteem and influ-
ence their orientations towards technology? 
Which didactical concept is appropriate in connection with robotics? 
How should learning environments be designed in order to satisfy both girls 
and boys? 
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Picture 1:  Constructing robots 

2 Evaluation Design and Data Basis  

Our evaluation is based on a quantitative as well as on a qualitative approach. 
Both approaches were developed and carried out at the University of Bremen 
(DiMeB and IDN).66

In the quantitative approach we evaluated every course while the qualitative 
approach chose specific courses in order to explore their structure and effects in 
more detail. The quantitative data are based on answers of about 500 students 
(425 girls and 74 boys) who participated in Roberta courses.67 Courses took 

66 In a first step the initiators of Roberta were interviewed in order to find out their project aims. 
Secondly a questionnaire for the course tutors (students, school teachers, museum teams) was 
designed in order to find out whether the aims of the course tutors were in accordance with the 
aims of the project initiators. Furthermore this questionnaire helped to get information about 
the courses. It was split into two parts, the first one was answered before and the second one 
after each course. 

67 The students’ questionnaires allow a comparison of students’ self-confidence before and after a 
course. These questionnaires also include questions concerning students’ prior experiences, 
their motivation to sign up for a course, their thoughts on future career options, their con-
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place both in school and outside school settings (e.g. museums, girls’ days at 
universities). Each course lasted at least two but not more than four hours. Most 
students were between 11 and 16 years old.  

The qualitative data have an explorative character and are based on (group-) 
interviews with robotics experts, tutors and students as well as video analysis of 
several courses that differed in length and setting.68 So far, four Roberta courses 
(2-8 hour-courses) have been qualitatively evaluated. In this paper we will 
present results from both approaches, starting with quantitative results.

3 Empowerment through Influence on Student Confidence and 
Orientation

Roberta courses are well liked by students, 94% of 499 participants think the 
courses are fun. There is no gender difference in the answers to this question, but 
the number rises to 98% for those 205 students who took part in courses whose 
tutors say that they put a special effort into gender-awareness. 94% of these 205 
students would advise a friend to take part in such a course while this is true for 
88% of all participants.

As these results show the courses are well liked by participants, but why? 
Students’ answers in the questionnaires give some interesting hints. In an open 
question many students write that they liked the freedom to realize their own 
ideas and enjoyed constructing and programming. We believe that the mixture of 
freedom and guidance is very much responsible for the success of the courses. In 
a closed question 75% of the 423 girls agree to the statement “I could realize my 
own ideas”, while this statement is true for 65% of the boys.

Apart from this, students also state that they have learned something in the 
courses. Girls (88%) and boys (87%) state that they learned how to program a 
robot and 75% of the girls as well as 80% of the boys feel that they have learned 
how to construct a robot. The difference between the two items is no surprise, as 
students and tutors agree upon the fact that the emphasis of the courses lay in 
programming more than constructing. Furthermore over 80% of all participants 
think that they have learned something about tasks robots can master. 

In order to find out with what prior knowledge students come to the courses 
we asked them to rank different activities. Even though the questionnaire we 
used is not as elaborate, our findings are similar to an international study 
conducted by Sjoberg (2002). As shown in table 1, girls who participated in 

tentment with the course and the presumed learning effects. 
68 For the design of the qualitative method see: Wiesner 2004, p. 128-132. 
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Roberta courses state to have less prior experience with activities like 
“programming”, “installing software” or “talking with friends about 
computers”.69

I have already often... girls boys 
talked about computers with friends  34% 67% 
installed software 37% 66% 
dealt with robotics 32% 59% 
programmed 16% 37% 
read about how machines work 55% 56% 

Table 1:  Students’ agreement to some of the questions concerning prior 
knowledge  N=499 (425 girls, 74 boys) 

These findings are illuminating especially when we assume that experiences are 
the basis for self-confidence, and if we consider self-confidence to be essential 
for future interests and future career choice. Differences between boys and girls 
also might have to do with the girls’ understatement. As we did not test the prior 
knowledge with tasks or activities, all we have is the estimation of the partici-
pants. Our motivation in asking this question was to find out, whether students 
with more or less prior experiences enjoyed the courses more or less. However, 
results show no influence of prior knowledge. Courses are well liked by students 
independent of their prior knowledge. This is astonishing and may be explained 
by the mixture of free and ordered structure most courses have. It is possible that 
since all students can choose challenges that match their abilities nobody feels 
unhappy because the course is too easy or too difficult for them. 

Are students more confident concerning their abilities in science and 
technology after they participated in a course? Do perspectives on future jobs or 
school careers change? 

Results show an impact of the courses on students’ confidence as well as 
students’ orientation towards a professional development in the area of computer 
science and technology. In the questionnaire seven items are related to confiden-

69 Sjoberg (2002) reports results from a study in which 10000 thirteen years old in 21 countries 
were asked about their experiences and interests related to science and technology. Sjoberg 
finds that girls compared to boys have less out-of-school experiences with technology and 
science related activities. This tendency is true for 80 activities that students were asked about 
in the questionnaire. “Electricity-related experiences are strongly male-dominated in all 
countries. In some countries, boys seem to have twice as much experiences in this field than 
the girls. (...) It may be a surprise that boys in even the poorest countries have more experience 
with electricity than girls in industrialized countries.” (Sjoberg 2002, p. 6) 
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ce and orientation. The reliability is with Conbach’s alpha 0,75 for confidence 
and 0,83 for orientation satisfactory. This means that the items of each scale fit 
together and don’t load on different scales. 

Students’ answers before a course were compared to students’ answers after a 
course using the Wilcoxon test (Bühl, Zöfel 2004). Items for development of 
confidence are for example: “When others talk about technology I have nothing to 
say.” or “When I make an effort I can be good at science.” Items for orientation 
were for example: “I would like to have more lessons at school that deal with 
technology.” or “I might chose a profession that deals with technology later on.”  

A factor analysis shows that students’ answers can be divided into 
subscales. For orientation these subscales can be labelled “now at school” and 
“later when I work,” while for confidence the subscales are divided by the 
subjects “computer science” and “natural science” (the technology items load on 
both subscales).

Students express higher confidence in their computer related abilities after 
attending a course. The significance of this change is p=0.005 for the scale with 
all seven items. For single items the significance is with p=0.000 even higher yet 
the effect size even for the items with very high significance in the changes in 
students’ answers is not higher than d=0.29. Therefore we can speak of highly 
significant changes but small effects. Nevertheless this is an astonishingly good 
result for courses that last only 2 to 4 hours.  

The effect is higher for students who attend courses in which tutors 
expressed that they put a special effort to gender awareness (for some items 
d=0.4). Figure 1 illustrates the change in students’ answers for one item of the 
self-confidence scale.
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"If I wanted to, I could become an expert in 
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Figure 1:  Students’ answers before and after attending a Roberta course. 

N=499, p=0,000, d=0,29 
 
While the change in students’ answers concerning the orientation subscale “later 
when I work” are highly significant (p=0.000) this is not true for the subscale 
“now at school”. Students distinguish between now and later and while the 
courses have positive influence on what they imagine to become later there is no 
difference in answers concerning the present school situation. Nobody knows 
which professions students are going to choose later on in life, and it might be 
easier to dream about the future than to imagine a change of the present situation. 
Nevertheless it is remarkable that students’ answers change at all. The direction 
of the chance for the subscale “later when I work” is intended and shows high 
significance but has a very small effect size. Students’ answers to one item of 
this subscale shall be looked at more closely. After attending Roberta courses 
students are more likely to imagine studying computer science when they are 
older. Yet most students (62%) still think studying computer science is nothing 
they want to do. Students’ answers to this item are illustrated in figure 2.70 
 
 
 

                                                 
70 For a more detailed description of the quantitative results see Hartmann, Schecker 2005. 
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"One day I might study computer science"
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Figure 2:  Students’ answers before and after attending a Roberta course. 

N=499, p=0,000, d=0,12 
 
 
4 The Didactical Treatment of Gendered Material: “…the boys' ideas 

were dominating and they all centered round wheels”  
 
The quantitative results clearly demonstrate a positive impact of the courses. In 
addition, qualitative results suggest that these positive effects result from the 
didactical conception of the courses. An open and creative robotics course con-
cept is the basic precondition for an understanding of technological processes. 
To promote interest and self-confidence, it seems to be important to enable 
learning processes instead of steering them, to open learning paths instead of 
installing fixed routines. The technology being used, whether as hardware or 
software, must be transparent and ought to enable children to develop and 
experiment with their own solutions. This aspect can easily be elaborated by the 
qualitative evaluation. A tutor says: “It is an incentive, not just to program, but to 
program something to do something…” The children are enthusiastic and when 
they first encounter the robot construction set, the instructions from the tutors do 
not reach them anymore, simply because they immediately have their hands on 
something. This has been described by a tutor: 
 

“[…] it’s really an adventure to handle all these modules, to unpack them, fit the en-
gines, there is something turning. […] You can do so much with the set, there are 
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700 nice little colored  parts, from eyes to hats and the gearwheels are also exciting 
[…] One can also put things in action with the sets, because five programs are al-
ready preinstalled on the yellow module. As soon as the batteries are in and students 
start moving with program 1 – one can attach the sensors and with program 2 the 
engine turns […] This has convinced me to use the sets. You need not do much, you 
can use it in class without any preparation at all, I’d say.” (translation by H.W.)

Right from the start the material speaks for itself, because the children handle 
something they already know. The programmable bricks, engines, and sensors, 
however, provide an unknown means to make experiences, so that children of 
both sexes are usually confronted with something new, too. Like computers, the 
Lego material in this sense is evocative (Turkle 1984) i.e. it generates presum-
ptions, experiences and actions by itself. In addition, it even appears to be 
“gendered material”. The use of a car-like basic model for example often leads to 
car-like robots.  

Picture 2:  Car-like robots  
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Triggered by the impulse of car-likeness, boys – and often girls too – quickly 
construct vehicles. This phase of construction is mostly accompanied by (the 
boys’) remarks such as: “Now we can add real ‘formula one’ decoration to it”.  

If no (car-like) models are given girls and boys often construct models with 
strong analogies to humans and animals. Merging abstract and concrete worlds, 
robotic materials are challenging. There is not just one right way to build a robot. 
Thus, many possibilities are found to tie to one’s own imaginations and to follow 
one’s own perceptions. 

Picture 3: Human- and animal-like robots 

If the children are left to choose themselves their constructions are less gendered. 
Gender-specific behaviour becomes more obvious if given material, models and 
tasks already contain and enforce gender-specific orientations. Although the 
(Lego-) material evokes gender-specific behaviour71, didactical interventions and 
gender-conscious tasks allow to deconstruct the gendered material. This point is 

71 The offered combinations of wheels and engines often leads to the exclusion of other fun-
ctional Lego bricks. 
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made very clear by robotics expert Deirdre Butler from St. Patrick`s College, 
Dublin:

“(..) a teacher […] noticed in her classroom […] the fact that the boys' ideas were 
dominating and they all centered round wheels. They all had to be vehicles […] that 
moved fast. So, what she said was - rather than separate the groups - […] for your 
next project, […] you cannot make a vehicle that moves on wheels. You can use 
wheels to make conveyor belts or to do anything else or create other moving parts 
[…] And she said, that was what began to change things in her classroom, because 
they began to make other types of things.” (Interview with Deirdre Butler at the 
University of Bremen, 22.7.2004) 

The task not to construct a wheeled vehicle can transform both internalised 
gender-specific behaviour and the use of gendered materials and should be 
combined with a gender sensitive view on team interaction and help. 

Qualitative observation could not support the assumption that girls tend to 
work in a more team-oriented way than boys. In small groups, both sexes are 
able to develop social skills and prefer to work in groups. Though in some mixed 
teams, alternations between team work and a hierarchical division of tasks can be 
observed, these differences have more to do with the learning arrangement. This 
aspect became evident in themes such as moving the robot through a maze, 
where problem-solving strategies often got developed in teams. “Gender-neutral” 
themes helped to prevent mixed teams from falling apart into two separate 
gender groups.

When we anticipate gender differences we also discover that they can be 
actively transformed by both, the gendered material and the didactical design of 
the courses. The consequential “gender in the making” (Wiesner 2002) thereby 
takes place where material and didactical worlds interact in specific ways. Due to 
that, technical materiality and didactical intervention constitute a strong relation 
in Roberta courses, co-producing each other.

In that process, a gender-conscious didactical approach towards both, the 
technology and the students, becomes essential when it comes to presenting the 
robot to the group. Girls may be robbed of their fame: Often, the boys disturbed 
their presentations by letting their own robots drive into their’s. The girls reacted 
to this in a gender stereotypic way: “You go ahead and start, we can present our 
robot at the end.” Boys, on the other hand, were put under strong pressure by the 
amount of teacher attention. They failed in their “self-concept of the winner” 
(Buschmann 1994) in a row of unhappy presentations. 

As we know today, bringing technology into schools can be beneficial but 
very much depends on the teachers. No wonder, the necessity of a gender 
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sensitive training concept72 for teachers is an important conclusion from the 
results of the qualitative evaluation. In Roberta courses, gender-sensitive 
teaching ensures that girls and boys have the same learning opportunities and 
thus amplifies the positive experience with technology design in medium and 
long term courses. Technological interest, creativity and the discovery of new 
skills and knowledge – perceived as a reflexive mingling of didactics and 
technology – can prepare children for an increasing interaction with technical 
objects, which will accompany and transform their lives. It is through this very 
concrete relation and interaction with both material and didactics, that, from our 
point of view, the specific potential of robotics in the promotion of technological 
interest for girls gets realised. 

5 Conclusion 

Our evaluation of robotics courses has shown the manifold potential these 
courses have for the technological empowerment of girls (and boys). As modern 
educational tools, robotics not only connect the life- and school-worlds of 
students but require an active stance towards technology. Through concrete 
handling, the robotics material supports the access to abstract concepts and, vice 
versa, the transfer of abstract concepts into concrete motions. The material itself 
provides feedback on how successful a construction or programming process is. 
If students experience technology as being shapeable in that way 73, they are not 
only given the possibility to handle digital media, but also to relate to these 
media in a creative and sustainable way. Used in a didactically careful fashion, 
robotics thus not only triggers and amplifies the interest of girls and women in 
technology but may even lead to the transformation of their orientations and 
strengthen their self-confidence. One of the most important reasons for that lies 
in the connection between constructing physical materials with software 
techniques, which offers a broad range of technologically oriented actions.

Our experiences with robotics to promote children’s interests in technology 
allow conclusions that can be transferred to other educational concepts. Robotics 
is – for these reasons – an excellent medium for medial and technological 
education in schools. It is suitable as an interactive medium to generate boys’ 
and girls’ interest in technology. With that they might be more able to actively 
participate in a technologically mediated society. It is however also an 
appropriate medium for general education, in the more comprehensive sense of 

72 Gender sensitive training concepts focus on the building of teams and learning communities, on 
the project themes offered, gender-sensitive interventions and on the gendered materials in use.

73 cf. Schelhowe 2001 
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the development of the personality and of access to a world that is more and 
more perceived and lived through technology.

Robotics in schools require gender-sensitive didactics in order to ensure that 
the students have equal opportunities to develop and to design. Our insights can 
be summarized by the following didactical recommendations:

Use designable technology 
Give opportunities for team work and promote team work 
Assist dynamic processes of team formation  
Promote open work  and open learning scenarios 
Apply a flexible mix of open and structured learning 
Promote „gender-neutral“ project themes
Reflect help and guidance in a gender-conscious way 
Give performance-related feedback (particularly girls) 
Intervene in a gender-sensitive fashion during the project and presentation 
phases
Deconstruct gendered material right from the beginning 

Robotics technology – combined with a constructivist learning approach – then 
allows a less biased access. The use of robotics in classroom cannot solve all 
problems. If the life world of children gets integrated into the context of schools 
unquestioned, this can result in the transfer of the life world’s gender 
constructions and their reproduction in day-to-day life at school.  
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