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Abstract. Scienceis according to the Swedish legislation for higher education
(Hogskoleférordningen) a central quality aim for higher educations. In the
Swedish Higher Education Authority's (UKA) new quality assurance system,
the integration of gender equality is one @¥eral quality aspects that are being
measuredThis paper concerns a planned study with the airexgplore how
feminist technoscience can contribute to challenging existing science practices,
and a critical approach, while at the same time work as a theoretical resource
for the integration of gender equality in Swedish higher IT educati@minist
technoscience makes possible critical gjoas about scientific practices in

both educational contexts and in work life, about researchers’ positioning, about
consequences, and about power issues. Posing such questions is central in IT
educations, since we live in a society in which digitahtetogies increasingly
constitute preconditions for a working reality, and both agpce existing
structures and formew pattems. In this reality it is central task whether au

rent science practices are enough, and how feminist technoscience can make a
difference in those educations that produce the IT experts of the tomorrow. The
study will be conducted as a qualitative field study with a focus ontéadgv-

ers and students BwedishhigherIT educations practice science amdritical
approach, and feminist technoscience in their educations.

Keywords: Science Practice€ritical Approach SwedishHigherIT Edua-
tion, Feminist Technoscience

1 Introduction

This paper concerre planned studin which we plan to explorBow feminist teb-
noscience can contribute to challenging existing science practices, and a guitical a
proach, while at the same time work atheoretical resource for the integration of
gender equality in Swedish higher IT educations in a broad sein§grmation sg-
tems/informatics, engineering with a focus on computers and tTrexia and dig

tal technologies programgiccording to theSwedsh Higher Education Ordinance
(Hogskoleférordningen), science and a critical approacltemeal quality aire and
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an important part of the educational contentadmnigher educational levelFurthe-
more, h the Swedish Higher Education Authority’s (UKA) new quakissurance
systemfor higher educationgender equality is one of several quality aspects that are
being measuredn theplannedstudy we are interested in exploring questions of what
science means in SwediblgherIT educations, how it is préced, and if the current
science practiceim Swedish IT educatiorsre enough to prepare the students for the
challengeghey will face as practitioners in a society which is increasingjitadized
in complex ways, and in which the digital and the @loaie increasingly, and it
mately, entangled. In these explorations we will use feminisnt=stiience as af
source that can provide guidance for how to make a difference. A central concern in
feminist technoscience is knowledge processes, in terms of the dewealopiscia-
tific knowledge, but also in terms of the design of technologies, and the itnaplic
exdicit knowledge of organizational and social structures, prestand hierarchies
that are inscribed into technologig®7], [49]. Researchersvithin the field have
shown how the development of kn@dge is intimately related to hawe involved
actors (researchers, designers, users etc.) are implicated in social andl met-
tions, including those of gender, ethnicity, class sexuality[18], [30], [42], [49],
[52]. Feminist technosciends inspired by constructionist approaches, and a central
point of departure is that neither technology nor gender is understoo@a®figv-
en. Rather, technology is understood as “contingently staditand contestablé49,
p. 8], and in a similar way gender is understood as a performance,socia
achievemen({ibid.]. Feminist technosciendecus on gender equality the social,
economic and political relations between women and men in the pi@dudesign
and use of technologidiid.], as well as the performance of gender. Gender and
gender equality are related, and researcharfieldshows that femininity and masc
linity are performed not only in relation to each other, but also in oal&bi technad-
gies [ibid.]. Hence a centralocusis on how gender and technology are mutually
shaped in processes of developinef scientific knowledge, anaf design and use of
technologies, in which neither are understood as fixed or given in adfiaitg
While the research field addresses a range of technologies, here we are interested
the technoscience processes that concerns digital technolodiesn lerms of é-
velopment of scientific knowledge, and processes of design and use.
Feministscience and technoscience scholars have been studying technoss&nce
design and development practicas well aghe consequencesf these practicegur-
ing several decadg¢s0], [23, 24], [20], [4], and have a lot to contribute witth more
mainstrean approaches, which have focused on other aspects of science practices
both in terms of how to understand and theorize these problems, but alsw fitvelyo
can be dealt with. Feminist technosciemmmstitutes a ground for posing critical
guestions abouscientific practices, about researchers’ positioning, abouteeons
guences of these practices for different actors, and about power issues related t
knowledge making and scientific practicéscentral point of departure for feminist
technoscience is that science and technolrgentangled with social interests, and
that the involved researchers and knowledge developers must be understolitit as p
cally and ethically responsible for the practices and interventtmisrésearch may
give rise to[52].



So, the aim with this study is to explore how feminist technoscience cariegatr
to challenging existing science practices, and a critical approdtlg, at the same
time work as a theoretical resource for the integration of gender equa8tyddish
higher IT educationgn a broad sense. Exactly what the term science practices mean
differs between disciplines, but our view of scientific practices is basdtie use of
this term in the research field of feminist technoscience, in whicht8eractices
are much more far reaching than those who take place in labord2&jef28]. The
main research question is: How can feminist technoscience be a part of iscientif
practices and a critical approach in Swedish higher IT educations? This overarching
guestion is broken down intthreesub-questionsi1) Which are the scientific points
of departure in Swedish higher IT educatiof@PWhich are the possibilities or
drances for an integration of gender equality in Swedish higher IT eolug28nd
(3) How can feminist technoscience make a difference in the work withtificie
practices and gender equality integration in Swedish higher IT educations?

2 Background

The background for our interest in gender equality and its relations td thgitad-
ogiesis that these technologies are becoming more and more ubiquitouscaaa-in
ingly affect all the finegrained parts of current societies and individuals’ lives, and
while they solve some of the existing problems, at the same time theyiggo new
challenges[45], [44]. Some interpret this development as a fourth industrial uevol
tion [46] (World Economic Forum, 2016), or as “a second machine @yeand then
refer to how digital technologies such as-Biinting, big data, artificial intelligence,
robotics and automation, in combination with demographic changesjization and
globalization, are merged and amplify each other, and are expected to affect all parts
of society in a disruptive wayt5]. Be this a revolution or not, but it indicates arldo
of increasing complexity, in which digital technologies and relationg pta im-
portant part, both in terms of constituting complexity, and in terms ofcéaqmns to
contribute to solutions. Researchers have underscored that technoledmsrative
and do not only mirror an existing social order, but are designed in entarigtezhee
of various agencies, and they reproduce the existing social, econathicalcand
political relations— including gender, ethnicity and clagz7], [48, 49|, [7]. Con®-
quently technologies make possible some ways of acting, being, amy] &nd make
other activities, and ways of being and living harf@], [52], [49], [37], something
which contributes to making some identities, positions and parts ofdhe visible,
while some are made invisib[8], [29]. Hence digital technologies must be unde
stood as inextricable from other relations, practices, and structusesieties[52],
(7], [49].

The actors involved in designing and developing digital techiedodpo this in a
world that is increasingly complex, and in which these technologies are amd
more entangled with other parts of societies, including gender redatitsights from
research in feminist technoscience underscores that the processegemnifics
knowledge, as well as design and development of technologies, are intimsgely



twined with social issues the social, the technological and the scientific are tnde
stood as knitted together in a seamless web of relgtit®hsResearchers ithe field

also explore issues concerning consequences of technoscience practices, and argue
that researchers, designers and developers must be understespassible- and
accountablg3] — for the consequences of the technologies they contribute pingha
[52]. This requires that researchers and practitioners need to be prepares, fior th
terms of for instance an ability to critically reflect on digital technologieg'ochye-

tion of problematic power relations and structures, their entanglemeniner rea-

tions and their consequences for different actovghat the technologies do. These
designers and developerdT experts who often have a formal university degree of
some sort, are shaped during their educaiidvese igher IT educations prepathe
students- who are the IT experts and decision makers of tomo#éaw professional
practice.During higher education the disciplinary knowledge and traditommcen-

ing which problems are interesting and possible to solve, what is doalwethh
subject area is defined, and the view of what approaches and methods are w@seful in
specific situationare communicatef®5], [6], [36].

From the point of view of feminist technoscience, the design and prodottsana
ence and technology cannot be idigtished from the networks, structures andccpra
tices in which it is enmeshed, so from this perspective, the issue dbHuetter pe-
pare students in IT educations for their professional activities in aragicghy can-
plex world, is all a matter of thaoscience practicd26], [19, 20|, [4], [52]. It is a
matter of how the design of technosciences are entangled in existing patiensel
practices and structures, about the positioning of the researchers, ancheé¢dhier
researchers to be awaretbéir responsibility of the possible consequences of techn
science practices and interventions. In this landscape of increasing chgitalexity
constituted of what Sgrens@#b] discusses as combinations of digitalization, distr
bution and scale, we are faced with new challenges in the crossroads betseen d
plines. These questions concern issues of who is included and excluded&sign
and use of digital technologi¢$4], [35], the unintended inscription of gender stere
types into seemingly geed neutral digital technologi€84], computer ethic$1],
care in technoscience practidé8], digital technologies in relation to environmental
sustainability[31], and to the Anthropocer{d6], just to name a few. This neciess
tates the possibility tosk questions thatight require widerapproacheshan are
currently possible within disciplinary boundaries, but that ratheuimegmulte
disciplinary approachel@l5], [50], [2]. In this situationwe view feminist technode
ence— with its focus on entangled practices in which humans are deeply andgentolo
ically related with the social and material world, and on the genderedthicdl! &-
sues that arise in these practi¢ék [41] — asa resource for asking complex but
presing questions.

3 Theoretical Framework

For the study we will take as our analytical point of departure fentagbinoscience
[20], [52], [49], [38]. Feminist technoscience can be understood as a knowledge field



that is part ofthe larger field offeminist sudies and borrow theoretical inspiration
from feminist science scholars such as Donna Harg@@y?], Sandra Hardin{23]
and Karen BarafB]. Asberg and Lykkg52, p. 299]write that

“Feminist technoscience studies is a relentlessly transdisciplfieddyif re-
search which emerged out of decades of feminist critiques. These critiques
have revealed the ways in which gender, in its intersectiors ofliter soi
ocultural power differentials and identity markers, is entangled ioradat
medical and technical sciences as well as in the sociotechnical networks and
practices of a globalized world”.

Feminist technoscience concerns the application of feminist scienceeidig ana
ysis on scientific and other knowledge practices in order to exploneldite®ns Ie-
tween feminism and science, and what they can learn from eaclstheévioreover,
technology and gender are viewed as mutually shaped, that is, teghiologth a
source and a consequence of gender relafibits] (ibid.). Latour's[27] statement
that “technology is society made durable” underscores how existing sataabol
hierarchies and relations are inscribed into technologies, which theibatatio the
(re)production of for instance gender relations.idportantpoint of depaure is that
also so called pure basic science is entangled in social interests, and thabltheal inv
researchers and knowledge developers must be understood as politicallyicaity eth
responsible for the practices and interventions that research may sgvio [52].
Feminist technoscience is a critical approach, and underscore that techoessaien
often used in order to advance the interests of capitalist sta¢itdd.], but an in-
portant focus is that it does not have to be this way. Femigishdscienceoncerns
both technological and scientific (technoscience) practices in general, and analyze th
design and development of technological artefacts and systethe Bame way as
science practices are analyzed.

One central issue concerns how researchers’ and other actors’ situatedewss aff
their knowledge practicel9]. de la Bellacasa writes “That knowledge is situated
means that knowing and thinking are inconceivable without a multitude atfored
that also make possible the worlds wenkhivith. The premise to my argument can
therefore be formulated as follows: relations of thinking &nowing require care”
[13, p. 198. Another focus is how power relations affect who is included and svho i
not in technoscience practicg®], [14], howtechnosciences such as digital tedhno
ogies contribute to both the reproduction of problematic social, economicaed m
al structures, and to the destabilization of tH&5&, [8], problematic categorizations
and representational practicgs, [3], [39], and power/knowledge in technoscience
practices[17]. Feminist technosciences underscore that gender science is not only
about relations between women and men, but also about understanding agenc
ies, rationality and the boundary making betweenraature and culture in technaosc
ence practiceb?].

The theoretical discussions in the field of feminist technosciendagdthe last
years have centered on a number of ‘turns’ such as the posthumatiestalimtand
ontological turn[52], and also ta term Anthropocene is discusqddd]. These ideas



have been used by a number of researchers in order to explore how gendéeand o
aspects of reality are inscribed into information techno[&dy[40], the accountabi
ity of designers, and strategies fbesigning without inscribing fixed or naturalized
notions of gender into desigifi47], entanglements of humans and machijg,
[16], sociomaterial relations iparticipatory design method$5], gendered discosf
es in IT educationfl2?], and legal, ethical, and moral questions that surround security
technologied43]. These researchers focus on how, in design and use practiees, h
mans are entangled with materialities (technological and other), hoapsttical
realities such as gender, ettity and class are inscribed into technologies which in
turn reproduces these realities. These researchers explore how this takesdhelace, t
consequences of this, and on developing possible alternatives thessapedblenta
ic. The works of these rese&arrs are often published in journals with an inteidisc
plinary scope, rather than in mainstream disciplinary journalsetdng which pro-
ably contributes to the fact that this knowledge is relativelynown in related a-
search fields such as in the monainstream information systems (1S) field main-
stream IS journals some of the ideas of feminist technoscigmiiecussed under the
umbrella term of sociomaterialiti¢s.g. 33], [11], [32] This research is based prima
ily on societechnical systemtheory, actor network theory, and practice thgady,
and less on feminist technoscience, but the works of Karen Bardfis nevertle-
less central. Consequently these discussions mostly go into therpasibt ideas of
feminist technoscience, and ttuupon the consequences of this for informatisi sy
tems design, but do not go into the feminist concerns that are in focus mstemi
technosciencedere we argue that the feminist focus on who is involved in technosc
ence practices, and how the consequences of technoscience practices affect different
bodies differently, would add important insights also in related diseglin

For the planned research application we argue that the area of feministstechno
ence is relevant for contributing to scientificactices and gender equality in ITued
cations, as digital technologies today constitute an increasinglyahtesyt of soa-
ty, both in terms of infrastructural preconditions for societal functiawsservices,
and in terms of how social developmesthighly affected by the innovation and-d
sign of digital technologies. In several respects these technologies etentatsol-
ing existing problems, and to a better life for many individuals, but akey repo-
duce problematic structures, and cause pesblems and challenges. This points to
the importance of working with issues of scientific practices aoivg those issues
that are in focus in feminist technoscience such as technologicsgqumnces, the
responsibility and accountability of the dsérs of digital technologies, and of the
relations of gender, sexuality, ethnicity and power in which desigotices arere
tangled.

4 M ethodological Approach

The planned study will be conducted as a qualitative field study, in wigctudy
how teacherand students in Swedish higher IT educations understand and work with
scientific practicesnd a critical approach, and how they work with gender issifes



this is done in terms of gender equality or if it is also done in terms of gstidece
as a gound forscientific practicesand if so, how this is done. The field study will be
conducted through interviews, but also through the study of documentssscobirse
syllabuses, course literature lists and other documents that descritibehtaaching
in those areass planned and conducted. We have as our starting point for thé pract
cal implementation of the study the Swedisfotmation Systems Academy (SISA:
http://sisanet.s¢. We are also part of a recently iaittd Swedish network for fém
nist technoscience, through which we will be able to find more cok=agith this
kind of competence. These colleagues work WwithherIT educations such as info
mation systems/informatics, engineering with a focus on I@, madia and digital
technologies programs, programs located at both philosophical anit&dhoulties.

Our plan is not to evaluate whether representatives of Swedish IT edueatidns
with gender science as scientific practidest rather to explore how this is currently
done, ideas for how it can be dom@ad how feminist technoscience can makefa di
ference compared to more mainstream approaches to sciBniseexploration of
current competencies and practices in the area will be combinedhsitstudy of
relevant research literaturengethe involved researchers work with feminist techn
science, this will constitute an analytical point of departure, with the identify-
ing different ways of working with feminist technosciencehigherIT educations,
apart from working with gender equality and the recruitment of womemate dori
nated technical educations.

Our plan is to start the work by exploring heueientific practiceand a critical p-
proach is understood and practiced in Swetligher IT educations, through coltec
ing central policy documents both national and locat and through interviewing
teachers and students at some of these educations. Then we will proceappliryg
the Swedish higher IT educations which in some waykwdgth gender and feminist
technoscience, and interview teachers and students in those educatioasfedus
on how this is done and what it contributes with. Through this we widliwtnfor-
mation about how working with feminist technoscience in hidghexducations differ
from, and might contribute to the work wititientific practicesand a critical p-
proach from a more traditional perspective

Table 1. Projectplan

Year | ActivitiesTasks Outcomes/Milestones

2019 | a) Initial literature study. M1: Initial overview of relevant a-
Duration: January March search
b) Map Swedish higher IT educations
Duration: March M2: Overview of possible participan

c) Take part of relevant national andn study

local steering documents concerni| M1: Initial overview of how scientific
scientific practices and a criticalp-a| practices is defined in docums
proach.

Duration: Mid January May
d) Planning of the empirical studies and
recruitment of participants M3: Acceptance to participate in th



http://sisa-net.se/

Duration: June

d) Carry through a number of imig
views.

Duration: June- December

e) Project management : plan regu
meetings, necessary reportsllow up
budget, recruit a person for the rtra
scriptions

Duration: January December

study

M4: Empirical material collected

M5: Disseminate the followp to the
goroject and acccounting administrator
M6: Any requestedreports have bee
turned in to the department and resea
council

rch

2020 | f) Transcribe and compile the gather|
material M7: Digitalisation of the collecteq
Duration: January March material
h) Map IT educations which work wit
gender studies/feminist technoscience M8: Overview of possible participants
Duration: March
i) Planning of the empirical studies angd
recruitment of participants M9: Acceptance to participate in the
Duration: March study
j) Carry through interviews with a focus
on how gender studies/feminist techn
science is practiced.
Duration: April— October M10: Empirical naterial collected
k) Transcribe and compile the gather
material M11: Digitalisation of the collecteq
Duration: mid January April material
I) Project management: necessagr | M12: Disseminate the followp to the
ports to department and the resea| project and accounting administrator
council, follow up budget the department
Duration: January December M13: Any requestedeports have been

turned in

2021 | m) Analysis and synthesis of resean M13:  Conceptualisation  scientifi
material practices and a critical approach
Duration: January June combination with FTS
n) Dissemination: M14: Journals: Information
na) To scholars: Journals and caonfe Technology & People, and/or Scienge,
ence papers Technology &Human Values, NORA
Duration: June- December Nordic Journal of Feminist and Gendger
nb) To research participants and oliganResearch, International Journal
sations Feminist Technoscience
nc) To teachers: Knowledge support | M16: Popular scientific publication
Duration: May— August M17: The report of the project sent
o) Project mangement: plan and fagil | the research council, report to the-g
tate reporting partment
Duration: January December

5 Expected Resultsand Contributions

We — the researchers who plan this studposition ourselves in the crossroads b
tween feminist technoscience, informatics, information systé®)sdnd media tdc
nology. As underscored by for instance Walsi&6], who work inthe information



systems (IS) field, this fieltlas traditionally focused on helping organizations to use
information and communication technologies more effectively, wighaim to -
prove organizational effectiveness in capitalist interests. Walgitda] argue that
researchers in the IS field should focus more on how digital technslogiebe €-
veloped and used in order to contribute to a better world,vimyathat also serves
other interests than those of efficiency asftectiveness. Ethicahs wellas gender
issues,related to information systems are not entirely absent to the IS field, but are
nevertheless rather marginalized, as discussed by f2Jafeminist technoscience is
a research field that focus simultaneously on scientific practiceshamdembe-
dedness in social and political relations, and on the practical, political aicdl eth
consequences of these practifg3]. In this application the significance and planned
novelty concerns bringing into the related fields of informatics, infdion systems
and media technology the insights of how gender and knowledge practcedated

to both scientific and design practices, knowledge that can also be useédisisw
higher IT educations. These issues are relatively unknown in for indtanéield of
information systems, and would add significantly to the current sksmu both on
how the IS field should focus on contributing to a better world, ratfzer only focus
on improving efficiency and effectiveness in capitalist interfsgts ®], and the di-
cussion about “sociomaterialitie§e.g. 33], [11], [32]which has introduced the
posthumanist ideas embraced by feminist technoscience into tieddSbiut which
mostly bypasses the feminist concerns. We argue that ifdasgion would énefit
significantly from acknowledging the research that over thesybas been done in
the field of feminist technoscience, albeit in interdisciplinary jalgiand conferences
rather than in mainstream IS journals, and also acknowledging thedahing and
relevance of the posthumanist ideas now being discussed in the mainSréald, |
that is, of how the entanglement of the social and the material include alsotahne
glement of sociopolitical relations such as gender, ethnicity and idlakg design
and use of information systems.

6 Discussion

This short paper has presented a planned study with the aim we akplore how
genderscience caontribute toscience practiceasnd a critical approackvhile at the
same time work as a theoretigalsource for the integration of gender equality
Swedish higher IT educations in a broad senseformation systems/informatics,
engineering with a focus on computers and IT, and media and digitaotegies
programs.The most expected result of thudy is foremost toring into the related
areas of information systems, informatics, and media technologgdights of fer
nist technoscience, of how an analytical focus on gendered bodies maéehnrin
science practices
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