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Abstract
Women are underrepresented in information technology disciplines such as information systems,
which has several impacts on individuals and society. We need a better understanding of what
influences high school students’ choices of IT careers. To address this issue, I focused on girls in
Finnish secondary education to understand what influences their choices regarding IT careers. I
use qualitative methods to develop an in-depth understanding of this phenomenon.
In this thesis, I gained an understanding of existing knowledge on the topic and found new
directions for research. The informants were high school students, teachers, study guidance
counsellors, university students, and IT professionals. The results of this thesis show that
traditional norms, assumptions, and gendered understandings of IT support educational and
occupational gender segregation. High school education excludes IT and is uninformative
regarding IT careers, thus leaving it to the students to learn about IT employment options. I found
evidence of the unintentional exclusion of girls from IT by others and intentional exclusion by the
girls themselves. High school can be a site of exclusion, where problematic discourses,
interactions, and histories come together to exclude girls from IT. While girls’ and women’s
discourses regarding IT remain largely unchanged, they seem to engage and shift between
different discourses on IT careers, and it thus appears possible that anyone can end up in IT. As
part of my research I also provide an IT course concept as one way to change high schoolers’
perceptions of the IT field.
This thesis contributes to research on girls and IT career choices by demonstrating the
complexity of the issue and how old ways of thinking are recycled, examining high school as a site
of exclusion, and examining women’s career choice as a process that can fluctuate. The universityhigh school collaboration course developed as part of the research work reveals a resemiotization
of the IT field’s image and what value the collaboration can bring.

Keywords: career choice, discourses, gender, girls, high school, historical body,
information systems, interaction order, IS education, Nexus analysis, women in IT
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Tiivistelmä
Harvat naiset valitsevat informaatioteknologia-alan, mikä vaikuttaa yksilöihin ja yhteiskuntaan
monin tavoin. Tarvitsemme parempaa ymmärrystä liittyen sekä lukiolaisten näkemyksiin alasta
että tekijöistä, jotka vaikuttavat heidän IT-alan uravalintaansa. Tässä väitöskirjassa keskityin tutkimaan lukiossa opiskelevien tyttöjen uravalintaa liittyen IT-alaan. Käytän laadullisia menetelmiä saadakseni ilmiöstä syvällistä ymmärrystä.
Tätä aihetta on tutkittu paljon, mutta aiemmasta tutkimuksesta löytyy myös aukkoja, jotka
osoittivat suuntaa tälle tutkimukselle. Tutkimukseen osallistui lukiolaisia, lukion opettajia ja
opinto-ohjaajia, sekä IT-alalla opiskelevia ja työskenteleviä naisia. Tämä väitöskirja tuo esiin
miten vanhat ja sukupuolittuneet näkemykset vaikuttavat yhä ajatuksiimme uravalinnasta.
Lukio-opinnoissa IT-opinnot jäävät ylimääräiseksi, eikä alan töistä välity tietoa, ellei nuori sitä
itse etsi. Näyttää siltä, että tytöt suljetaan tahattomasti IT-alalta muiden toimesta, mutta he myös
itse valitsevat näin. Lukio on paikka, jossa erilaiset diskurssit, vuorovaikutukset, ja historiat
yhtyvät ja ohjaavat tyttöjä jättäytymään pois IT-alalta. Ilahduttava tulos tutkimuksestani kuitenkin on, että vaikka naisten diskurssit liittyen IT:hen ja IT-alaan ovat pysyneet pitkälti samoina,
niitä myös kyseenalaistetaan, ja naiset voivat päätyä alalle eri vaiheissa elämää. Väitöskirjatyössäni hyödynsin myös oppimaani ja loin kurssin, jonka avulla pyrin muuttamaan nuorten mielikuvia IT-alasta.
Tämä väitöskirja tuo lisää ymmärrystä IT-alan sukupuolittuneisuuteen tuomalla esiin lukioikäisten tyttöjen uravalintaan vaikuttavia tekijöitä. Työ näyttää ilmiön monimutkaisen luonteen,
miten vanhoja ajatusmalleja kierrätetään, miten lukioympäristö ohjaa tyttöjä tiettyyn suuntaan,
ja toisaalta sen, että uravalinta on prosessi, joka voi vaihtaa suuntaa monesti. Osana väitöskirjatyötä kehitetty lukiokurssi näyttää, mitä arvoa korkeakouluyhteistyö voi luoda oppilaille ja opettajalle, ja miten heidän käsityksensä IT-alasta muuttui.

Asiasanat: informaatioteknologia, lukio, naiset, neksusanalyysi, tietojenkäsittely, tytöt,
uravalinta

To Munski

8

Acknowledgements
Reminiscing on my own career choice seems appropriate, given the topic of this
thesis. I never had any specific aspirations but liked the idea of experimenting in a
lab coat or exploring the world like Indiana Jones. In high school I liked history,
philosophy, art, and psychology but did not want to work in those fields; that might
take all the fun out of it. I used computers for entertainment, interacting with friends,
and took a programming course but do not remember considering IT as a career
option. Honestly, I am not quite sure what happened, but here we are. I think the
choice was made when I saw a presentation about a degree in Business and IT. I
imagined I’d like making websites and studying marketing-related topics – it
sounded interesting and practical. During those studies I saw new sides of IT and
realized that programming may not be ‘my thing’ because I lacked passion for it,
and marketing seemed somehow meaningless. I liked studying and was not quite
sure what to do after graduating from the Oulu University of Applied Sciences. I
applied to master’s studies at the University of Oulu and was accepted. There was
a course about research methods, and I became really interested in qualitative and
ethnographic methods. This is when Arto Lanamäki suggested a thesis topic and
acted as my supervisor. He later encouraged me to apply for the very position that
resulted in this thesis. I am quite happy with the outcome, so a special thanks to
you, Arto.
During the last stages of my master’s degree, I applied for a position in the
INTERACT research unit with little idea of where it would take me. This work
began in November 2017. Considering those who made this journey what it is, I
would like to say that I am grateful for having three excellent supervisors. Associate
Professor Marianne Kinnula, Professor Netta Iivari, and Doctor Tonja MolinJuustila have all had an active role in guiding, commenting, co-authoring, and
supporting my efforts during all stages of this research. I consider myself lucky to
have had these supervisors, to whom I could send any rough drafts with unfinished
thoughts and rambles without fear, and those would then be refined into something
that actually sounded kind of smart. All my co-workers in the INTERACT research
unit provided a welcoming environment. The discussions with fellow doctoral
students and postdocs were an important part of everyday university life, so thank
you to Dr Olli Korhonen, Dr Guido Giunti, Dr Vasiliki Mylonopoulou, Dr Casandra,
Grundstrom, Michael Persson, and Dr Leena Ventä-Olkkonen. Special thanks go to
Mostafa Ismail for all the coffee breaks, Behnaz Norouzi for navigating the nexus
9

of practice with me, Dr Heidi Hartikainen for the work and afterwork fun, and Dr.
Michael Oduor for our walks to the end of the university and back.
The LUNO project, funded by the European Social Fund made this work
possible, as it offered me the context to find participants and gather data. Our team
included fellow INTERACTors and partners from the Oulu University of Applied
Sciences, with whom the practical work was done. I am grateful for getting to work
with these people. Our project manager, Tuula Ijäs, in particular has always been
enthusiastic, encouraging, and optimistic in our efforts. I am also grateful for all
those who volunteered to take part in our efforts and this research: the high school
students, teachers, study guidance counsellors, and women in IT. Without them,
this work simply would not exist.
Regarding the work specific to this thesis, I am grateful to all my co-authors
for their input. Thank you to my follow-up group; even though we did not have any
problems to discuss, the meetings with Professor Tiina Keisanen and Professor Arto
Lanamäki were encouraging. As for the final steps of this thesis work, I would like
to thank Professor Tero Vartiainen and Professor Julie Fisher for reviewing the
thesis. I would also like to thank Adjunct Professor Liisa Von Hellens for acting as
my opponent in the public defence.
I saved the most important for last. I am grateful to my parents, Jaana and Jouni,
for all kinds of support along the way. I imagine that all the books you read to me,
the travels, and your expectation that I could figure out how to do things myself
were significant for my path. To all my friends, I am grateful for your being there
and letting me step back into the real world to let off some steam. A special thank
you to Nata, Janina, and Tiia.
I hope people will enjoy the defence and that the findings of this thesis will be
useful or at least make some consider their role and possibilities to shape the world
for the better.
Oulu, 14.5.2021

10

Fanny Vainionpää

Abbreviations
IT
IS
CS
SE
STEM
GCs
EE
HS

information technology
information systems
computer science
software engineering
science, technology, engineering, and mathematics
guidance counsellors
entrepreneurship education
high school

11

12

Original publications
This thesis is based on the publications listed below, which are referred to by the
Roman numerals. Article II is reprinted with permission from Springer. Original
publications are not included in the electronic version of the dissertation.
I

Vainionpää, F., Kinnula, M., Iivari, N., & Molin-Juustila, T., (2019). GIRLS' CHOICE
- WHY WON'T THEY PICK IT?, In Proceedings of the 27th European Conference on
Information Systems (ECIS), Stockholm & Uppsala, Sweden, June 8-14, 2019.
II Vainionpää F., Kinnula M., Iivari N., Molin-Juustila T. (2020). Career Choice and
Gendered Perceptions of IT – A Nexus Analytic Inquiry. In: Siarheyeva A., Barry C.,
Lang M., Linger H., Schneider C. (eds) Advances in Information Systems Development.
ISD 2019. Lecture Notes in Information Systems and Organisation, vol 39. Springer,
Cham.
III Vainionpää, F., Kinnula, M., Iivari, N., & Molin-Juustila, T. (2020). Girls in IT:
intentionally self-excluded or products of high school as a site of exclusion?, Internet
Research, Vol. ahead-of-print No. ahead-of-print. https://doi.org/10.1108/INTR-092019-0395
IV Vainionpää, F., Iivari, N., Kinnula, M., and Zeng, X. (2020) IT is not for me - Women's
Discourses on IT and IT Careers, In Proceedings of the 28th European Conference on
Information Systems (ECIS), An Online AIS Conference, June 15-17, 2020.
https://aisel.aisnet.org/ecis2020_rp/39
V Vainionpää, F., Iivari, N., Kinnula, M., Hartikainen, H. (2020) Aiming for
Resemiotisation – Meanings Making and Co-Creation of Value Around an IT Course,
In Proceedings of the 41st International Conference on Information Systems (ICIS), An
Online AIS Conference, December 13-16, 2020.

Article I: As the first author, I searched for and analysed the literature and outlined
the findings. Next, the analysis and findings were discussed by all authors. My coauthors contributed by editing the paper in general and particularly the passages
about the theoretical lens of nexus analysis and the discussion.
Article II: As first author, I designed the study and collected and analysed the
data. All authors discussed the entire process and findings collaboratively. While I
was responsible for the overall writing process, my co-authors commented and
edited the paper as a whole, contributing most significantly to the theoretical lens
of nexus analysis and discussion parts of the paper.
Article III: As first author, I conducted the literature review (Article I) and
collected the interview data. Next, I analysed the literature and interview data
through a new theoretical lens. My co-authors provided comments and edited the
paper as a whole, contributing primarily to the theory and discussion sections.
13

Article IV: As first author, I designed the study, collected most of the data, and
analysed all of it. The fourth author conducted the university student group
interviews in this study and provided the transcripts. Together with the second and
third author, we discussed the findings, and they contributed by writing about the
theoretical framework of nexus analysis and the discourse lens, writing parts of the
discussion, and commenting on and editing the paper in general.
Article V: As first author, I was responsible for the design, execution, and
analysis in this study. The fourth co-author accompanied me during the course,
commented on the materials I made, and made observation notes. I wrote the
sections on background, methods, findings, and some of the discussion. My second
and third co-authors discussed, commented on, and edited the paper, and again
contributed primarily to the theoretical background on value co-creation and
resemiotization; they also worked on the discussion.

14

Contents
Abstract
Tiivistelmä
Acknowledgements
9
Abbreviations
11
Original publications
13
Contents
15
1 Introduction
17
1.1 Background and motivation .................................................................... 17
1.2 Objectives and scope ............................................................................... 20
1.3 Research process and dissertation structure ............................................ 21
2 Related research
25
2.1 Women and IT in culture and society ...................................................... 25
2.2 Women in IT occupations ....................................................................... 28
2.3 High school girls’ career choice and IT .................................................. 29
2.4 IS education ............................................................................................ 33
2.5 Summary ................................................................................................. 36
2.6 Theoretical framing ................................................................................. 37
2.6.1 Nexus analysis as a theoretical lens .............................................. 37
2.6.2 Other theoretical concepts ............................................................ 39
3 Materials and methods
45
3.1 Qualitative research................................................................................. 45
3.2 Nexus analysis as a research strategy ...................................................... 46
3.3 Study setting............................................................................................ 48
3.4 Data collection ........................................................................................ 50
3.4.1 Literature review .......................................................................... 50
3.4.2 Participant recruitment ................................................................. 51
3.4.3 Empirical data collection .............................................................. 52
3.4.4 Summary of the data ..................................................................... 58
3.5 Analysis................................................................................................... 60
4 Summary of the empirical results
65
4.1 What shapes high school girls’ career choices as regards the IT
field? ....................................................................................................... 65
4.2 Results on how we can change high school students’ perceptions
of the IT field .......................................................................................... 78
5 Discussion
83
15

5.1 Summary of findings and answering the research questions................... 83
5.1.1 What shapes high school girls’ career choices as regards
the IT field? .................................................................................. 84
5.1.2 How can we change high school students’ perceptions of
the IT field? .................................................................................. 90
5.2 Theoretical implications .......................................................................... 93
5.2.1 Research on women and IT careers .............................................. 93
5.2.2 Nexus analysis as an approach to study girls’ choice
regarding IT careers ...................................................................... 96
5.2.3 Other theoretical concepts ............................................................ 97
5.3 Practical implications ............................................................................ 101
5.3.1 Implications for practice from findings on what shapes
high school girls’ career choices as regards the IT field ............. 101
5.3.2 Implications for practice from changing the high school
students’ perceptions of the IT field ........................................... 105
5.4 Validity and reliability ........................................................................... 106
5.5 Limitations ............................................................................................ 109
6 Conclusion
113
6.1 Summary of results ............................................................................... 113
6.2 Contribution to research ........................................................................ 115
6.3 Contribution to practice......................................................................... 117
6.4 Future research ...................................................................................... 119
List of references
121
Appendices
137
Original publications
143

16

1

Introduction

1.1

Background and motivation

Women have long been underrepresented in fields related to information
technology (IT). Studies have reported several influences and explanations for this
situation and, despite various interventions and efforts, long-term solutions have
not been found. There is abundant statistical evidence of the problem and its
persistence. For example, in countries within the international Organization for
Economic Co-operation and Development (OECD), only 20% of the new IT
students were women in 2015 (OECD, 2017). The number of IT specialists in the
EU increased 40% between 2011 and 2019, but even in 2019 only 17.9% of such
workers were women (Eurostat, 2020). This study is situated in Finland, which
leads the Women in Digital Scoreboard that evaluates women’s inclusion in digital
occupations, although – and again – women represent only 21.8% of IT specialists
in the country (Eurostat, 2019c). These statistics show that there are more jobs and
professionals in IT but that few women are entering the field. The societal impact
of the IT field is a good reason for women to become more involved and gain equal
capabilities and opportunities to play active roles in future developments. The aim
of this research is to find underlying reasons for the gender divide in IT by studying
what shapes girls’ career choices in Finnish senior high schools.
The lack of women in IT has several kinds of impacts. Even two decades ago,
there was concern that gender segregation was harmful to economies and
companies’ competitiveness around the world (Ahuja, 2002; Melkäs & Anker,
1997). Along with an increasing number of jobs in IT, the statistics show that many
companies in Europe have struggled to find IT professionals (Eurostat, 2019a).
Diversity and gender balance are important for economic development and general
well-being in the EU (European Commission, 2018), and having a homogenous
group of people plan, design, and develop IT can be an issue. We need diversity so
that products, systems, and services will suit different people. Even those who are
not IT professionals need digital skills to fully take part in society (e.g. Iivari et al.
2016, 2018). Gender equality is considered necessary for a stable democratic
society in EU countries (European Commission, 2018), and gender imbalance is a
serious equality issue given the role of science and technology in shaping our
society and culture. Technology is part of the equation in the politics of gender
power relations and equality, and design practices can exclude groups of people
17

(Wajcman, 2010). Associating technology with masculinity can have an impact not
only on our experiences of gender, employment, education and design but also on
the distribution of power (Bray, 2007). The sheer number of areas this gender
imbalance can affect is compelling motivation for continuing research efforts into
girls’ career choices vis-à-vis the IT field. The view that the situation needs to
change appears to be unanimous or very nearly so.
When discussing the IT field, terminology must be considered. The discussion
around the shortage of IT professionals often concerns coding, although a variety
of skills are in demand. These include business, specialized industry, general, soft,
baseline, and disruptive tech skills (World Economic Forum, 2020). Terms such as
IT, information systems (IS), computer science (CS), and software engineering (SE)
are commonly used, and there is some confusion about their precise meanings
(Avgerou, Siemer, & Bjorn-Andersen, 1999; C. McLachlan, Craig, & Coldwell,
2010). The separation between the IT, IS, and CS disciplines in university
programmes is not clear for the young people who are, for the first time in their
lives, making the choices that will shape their careers; namely, high school students.
Women’s underrepresentation has affected all these fields, including IS (Joshi and
Schmidt, 2006; Oehlhorn, 2017), which is in the focus in this study. The IS field is
unfamiliar to adolescents, who associate it with IT and its stereotypes (Jung et al.,
2017). Although IS represents a “softer” side of IT through its associations with
business, there are still concerns about recruitment (Li, Zhang, & Zheng, 2014;
Mandviwalla, Harold, Pavlou, & Petrucci, 2017). The degree programs within IS
can have different contents, entry requirements, duration, and workloads (Karsten
et al., 2015), and the degree can be offered through faculties of business, IT itself,
or the natural sciences. With this confusion, it is no wonder that students know little
about IS and often end up choosing something else. Because this research includes
informants from secondary education, we discussed “IT” rather than “IS”, and I use
the general term “IT” as an umbrella term that covers areas like IT, SE, CS, and
informatics. Although I have used research from different disciplines, this work is
situated in IS research.
There have been many theories on career or occupation choice showing that
gendered occupations are nothing new, although our concern about gendering is
(Brown, 2002; Gerson, 1986). Researchers in several fields have confronted the
question of why girls and women do not end up in the IT field. Not only IT
disciplines but also science, education, gender studies, anthropology, psychology,
and the social sciences have each brought their own perspectives and theories to
the issue (see the literature reviews in, e.g., Butler, 2000; Volman and van Eck,
18

2001; Ahuja, 2002; Adya and Kaiser, 2005; Sanders, 2005; Pretorius and de Villiers,
2009; Trauth, 2013; Rogers, 2015; Oehlhorn, 2017; Main and Schimpf, 2017). In
IS research, the question has been discussed with different foci (Croasdell, McLeod,
& Simkin, 2011; Joshi & Schmidt, 2006; Oehlhorn, 2017; Serapiglia & Lenox,
2010; Trauth, 2013). Despite all this research, more recent studies (e.g. Oehlhorn,
2017) show that women continue to be underrepresented in IS and other IT-related
fields. After decades of research on this topic, we know the problem is complex,
but we do not understand the imbalance well enough to solve the problem.
The relationship of today’s adolescents to IT is fascinating. They grew up with
the internet, mobile technology, video games, and social media (e.g. Prensky, 2001).
Yet, having technology does not mean that everyone uses it or finds it interesting.
In fact, researchers have reported that young people’s IT use varies from wide to
narrow, with implications on competence (Kaarakainen & Kivinen, 2015).
Inequality in access and ability of adolescents to develop skills related to digital
technology has been noted (OECD, 2012). In fact, researchers have identified
exclusions in young people’s engagement with technology (Iivari et al., 2016), and
we could better understand the impact this has on career choice.
Various cultural and historical reasons can be important, but education is the
key factor in offering opportunities in, access to, and experiences of IT. Although
gender aspects have been considered in IS research (Croasdell et al., 2011; Joshi &
Schmidt, 2006; Oehlhorn, 2017; Serapiglia & Lenox, 2010; Trauth, 2013), more
attention could be paid to adolescents’ education (Kinnula et al., 2017). Although
schools need to integrate digital technologies and skills into basic education
(European Commission 2019; Kinnula et al. 2015), teachers and schools may
struggle to keep up with the pace of technological developments (see, e.g., Smith
et al. 2018; Kinnula et al. 2015). Meanwhile, IT education teaches how to use basic
programs for coursework in other subjects (Kindsiko, Aidla, Poltimäe, & Türk,
2020). Discussing technology only as a tool may not invite students to engage in
activities that let them take an active role in developing technology. Research has
also shown that teachers and career counsellors can shape students’ career choices
(Adya & Kaiser, 2005; Babin, Grant, & Sawal, 2010; Watts & Sultana, 2004; Zeldin
& Pajares, 2000). All of this points to a pressing need for further investigation into
the position of IT and the IT field in high schools.
While there is plenty of research on career choice, gender, and IT, there appear
to be gaps in knowledge regarding the high school context, such as how digital
native students see the IT field, what kind of IT education they are offered, and how
that affects their choices. We need to better understand the experiences and
19

positions of teachers and career counsellors. Both quantitative and qualitative IS
research has contributed to our knowledge of women and IT. Finland offers an
interesting and valuable context for the study. It has a reputation for good gender
equality, but it also has heavily gendered occupations, and the IT industry is a field
of national importance (Morley & McDonnell, 2015; Vehviläinen, 1999). Rather
than more statistics, we could gain from more in-depth inquiries into girls’ choice
and their lived experiences.
1.2

Objectives and scope

The research topic of this thesis is girls’ career choices regarding IT in the senior
high school context, from an IS perspective. The problem is simple: girls are still
not choosing IT careers. The aim of this thesis is to use qualitative research methods
to gain a better understanding of why that is, which is necessary if anything is to be
done about it. While many issues may originate from girls’ life experiences dating
to childhood, adolescents choose the subjects they study in high school and
consequently which fields they will aim for at university. I focus on the Finnish
senior high school context: general upper secondary education for students aged 15
to 18. In Finland, senior high school studies precede higher education, which is
offered by universities and universities of applied sciences. All fields of study have
their own selection criteria, most commonly a matriculation examination and
entrance examinations (Finnish National Agency for Education, 2018). This means
that high school students plan their studies based on where they want to apply in
higher education. Students choose a major as they apply to higher education, so
they must decide what they want to study before that point. Therefore, I have
focused on the choices that are made during high school studies.
I focused recruitment efforts on those who identify themselves as girls or
women, as there is a well-established problem of women’s underrepresentation in
IT. While I acknowledge individual differences and gender as a spectrum, I have
studied what the girls and women have in common to find patterns that can help us
understand the division in IT. Most of my participants are Finnish and, while culture
is a significant factor in career choice, it is outside the scope of this research. As
the context is high school, I have focused on the actors in that setting.
In my research I ask: 1) What shapes high school girls’ career choices as
regards the IT field? The studies answering this research question (I–IV) show that
students’ perceptions of the field are a central issue and that something needs to be
done if we want more high school students to consider IT careers. Therefore, as my
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second research question I ask: 2) How can we change high school students’
perceptions of the IT field? Article V answers this research question.
I carried out the research between 2017 and 2019 in the Oulu area on the
northeast coast of the Gulf of Bothnia. It is a promising place for this research as
Oulu has been referred to as the “Finnish Silicon Valley”1, and news reports have
noted difficulties in finding enough IT professionals2. I concentrated my efforts on
the girls and those who appear to influence them in the school setting: their peers,
teachers, and study guidance counsellors (GCs). The high school principals
provided access to recruit teachers for interviews, who then provided opportunities
to recruit their students. I expected to find some girls interested in IT. Some were
indeed mildly interested, but none intended to choose IT careers. This meant that I
could not study a positive influence on girls to choose an IT career. Therefore, the
research naturally turned towards an examination of exclusion and the challenges
of getting girls interested in IT. However, I included women in IT to gain some
insights on the perspective of those who have chosen the field.
1.3

Research process and dissertation structure

Nexus analysis (Scollon & Scollon, 2004) offers a suitable lens to study a complex
topic in depth and from many perspectives, such as social, cultural, and historical
aspects (Iivari et al., 2018). It allows the researcher to focus on different interactions
across different sites, which is necessary when considering a complex issue such
as the career choice. Nexus analysis is used to identify relevant actors and
discourses and the backgrounds of those involved, while their relationships and
interactions shape actions (Molin-Juustila, Kinnula, Iivari, Kuure, & Halkola,
2015). In nexus analysis, the nexus of practice is a type social of activity and the
group(s) of people taking part in it repeatedly (Scollon, 2001, P.150). In this case,
the nexus of practice is girls’ career choices in high school. One central term in this
research is “choice”, a complex and evolving process (see Jung and Lyytinen, 2014).
This approach considers various aspects that can influence the career choice in all
its complexity. As a result, nexus analysis works well for this topic and, combined
with some other theoretical lenses, it is possible to find something new that can
help create social change.

1

www.computerweekly.com/news/252436713/Finnish-government-backs-tech-city-development-inOulu
2
https://yle.fi/uutiset/3-10261229
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This thesis includes five articles (I–V). The engaging phase began with an
exploration of what previous research has shown to influence girls’ choices (RQ1).
Article I provides a comprehensive view of existing knowledge from earlier
research but also points out gaps in knowledge and informs the empirical work. In
the navigating phase, I inquired about the perceptions of the IT field and what
influences girls’ choices, building on the literature review with empirical data from
this context. Navigating the nexus of practice, article II provides the perspectives
of the Finnish high school students and their IT teachers. The aim was to understand
those students’ perceptions and understanding of the IT field and the factors that
shape them. Article III was an inquiry into girls’ exclusion and its intentionality in
high schools and involved an analysis of the literature and interviews with students
and study GCs. Next, I shifted the focus wider than high schools, as article IV
looked more thoroughly into women’s discourses on IT and IT careers, with
informants from different life stages and backgrounds. The aim was to understand
how IT and IT careers are discursively constructed by women. While some change
occurs through the interaction in the interviews, the last part of this thesis was
designed to actively create change. Based on what I had learned so far, I designed
an IT course from an IS perspective, with the intention of encouraging girls to
consider entering the field (RQ2). The aim was to widen high school students’
image of the IT field through an entrepreneurship-oriented course that consisted of
information about the IT field and its occupations and tasks related to business and
IT. In article V, I analysed the kinds of meanings making that emerged through the
intervention and what motivates high school students to take part in such an
intervention (as the course was voluntary). Overall, this thesis not only provides
insights into Finnish high schools as sites of social action in girls’ career choices
but also zooms in to on individuals and out to structural, societal, and cultural
influences, while trying to create change in practice.
This thesis is structured as follows. After the introduction, chapter 2 presents
related research on the topic: the background on women and IT in culture and
society, women in IT, high school girls’ career choices related to IT, and insights
from IT education. Chapter 2 also presents the theoretical framework, including
nexus analysis and the other theoretical concepts I combined with it. Chapter 3
presents the research methods and materials. This includes the qualitative research
approach and use of nexus analysis as a research framework and strategy. This
section also presents the practical efforts of data collection, the study setting, and
data analysis. I summarize the empirical findings from the original articles (I–V) in
chapter 4. First, I summarize the findings from articles II, III, and IV, which answer
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the first research question, and then the findings from article V, which answers the
second research question. In chapter 5, I also structure the first part of the
discussion according to the two research questions; I discuss the findings and how
they relate to earlier research on the topic. Next, I discuss the theoretical
implications related to research on women and IT, nexus analysis, and the other
theoretical concepts in the thesis as a whole. In the third section, I turn to the
practical implications of the five articles. Chapter 6 presents the conclusion of the
thesis, including a summary of the results, contributions, validity and reliability,
and limitations and future research.
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2

Related research

The lack of women in IT has spurred a large amount of research, but the problem
remains. In fact, statistics from over 30 years show that the number of women in
IT has remained low in most countries (Galpin, 2002), and the situation has not
improved in recent years (Eurostat, 2019b). The problem with this persisting gender
imbalance is that its continuation can lead to people becoming used to it and
considering it the norm (Trauth, 2012). Although IT is not the only field with gender
imbalance, there appear to be certain attributes that cause it to be in a more difficult
situation than, for example, other science, technology, engineering, and
mathematics (STEM) fields (Cheryan, Ziegler, Montoya, & Jiang, 2017). As I study
the underlying reasons for this phenomenon, I focus on senior high school girls and
emphasize the IS perspective. However, I also included articles focusing on women
who have entered the IT field because findings related to different life stages can
provide a more thorough understanding of girls’ choices regarding IT and its career
prospects.
In the sections below, I present the background on women and IT careers on a
societal level (2.1), insights from women’s experiences in the IT field (2.2), what
we know about high school girls’ career choices regarding IT (2.3), research on IS
education (2.4), and finally summarize the main takeaways from these areas (2.5).
After this, I present the theoretical framing of this study (2.6): nexus analysis (2.6.1)
and other theoretical concepts (2.6.2).
2.1

Women and IT in culture and society

Our histories leak into our everyday lives, as career choice is influenced by our
culture, gendered tradition, and social constructs. If we look at societal, cultural,
and historical discourses of technology, areas like programming and mathematics
have been considered masculine, while women have been passive users or worked
on less technical tasks (Boivie, 2010; Bush, 2009; Crump, Logan, & McIlroy, 2007).
The discourses of the past have not acknowledged women’s roles, despite their
important work on the first electronic computers and languages (Gürer, 2002). This
divide affects the gender division in expectations, experiences, and education (Bush,
2009), and the notion that women have no interest in technology is present in
education, employment, and design of technology (Bray, 2007). This relates to the
image of the IT field as seemingly incompatible with feminine gender roles
(Dasgupta & Stout, 2014; Trauth, Quesenberry, & Huang, 2008). Gender identity
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is a significant factor in career choice (Serenko and Turel, 2016), and adolescents
reproduce gendered discourses holding that computing is for men, but creative
career paths suit all (Wong & Kemp, 2018). The media plays a role in societal
discourses with images that affect behaviour and career choice (Rommes, 2010).
There are still gaps in our knowledge of the long-term consequences of this
imbalance, no definitive explanation for its persistence, and little improvement in
practice (Gorbacheva, Beekhuyzen, vom Brocke, & Becker, 2019).
The role of culture in choosing an IT career is complex, as it can encompass
several factors. Cross-cultural factors such as being a mother, family dynamics, and
stereotypes and socio-cultural factors like social class, finances, and gendered
career norms and views of aptitude can influence the involvement of women in IT
(Trauth, Quesenberry, & Huang, 2008). Ethnicity and class can affect women’s
exposure to, experiences in, and responses to IT (Kvasny, Trauth, & Morgan, 2009).
Another explanation for the gender gaps in STEM fields is that people in postindustrial nations choose careers based on interest (Charles & Bradley, 2009), and
women in these contexts (e.g. Finland, Germany, and Hong Kong) tend to think
computing subjects are boring (Hyde, 2014). Life quality pressures in less genderequal countries may result in more women choosing STEM fields, as these fields
offer economic security (Stoet & Geary, 2018). Economics can play a role, as an
even distribution of material and resources can enable people to express genderspecific preferences (Falk & Hermle, 2018).
In this work, I try to understand the underlying reasons behind the lack of
women in IS careers by studying girls’ choices. Therefore “gender” is a central
concept; it is a social construct that we use to organize social life, and by “doing
gender” we maintain and reproduce the institutional arrangements that are
ostensibly based on biological sex (West & Zimmerman, 1987). Gendering and
segregation can influence women’s views and career choices. The term gendering
is about understanding the gender perspective as a part of the construction of
persons, relationships, phenomena, reflections, societal subsystems and institutions,
and so on (Ule, Šribar, & Umek Venturini, 2015). I use the term segregation as “the
tendency for men and women to work in different occupations” (see Blackburn,
Browne, Brooks, & Jarman, 2002). Occupational segregation is also visible in
higher education. In our society, we have a scientific-humanistic divide in curricula
and a care-technical divide in career applications that is based on gender
stereotypes. Culturally ubiquitous gender stereotypes provide reasoning for gender
inequality in society, where women are communal and men are agentic. Exposure
to stereotypes can lead to supporting the existing system and status of gender
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relations (Jost & Kay, 2005). The cultural divide is visible in the masculinization
of computing subjects, whereas medicine leads to care-oriented jobs. But it is not
that simple, as not all humanistic fields are care-oriented; similarly, not all scientific
fields are technical, but these divides influence the career choice (Barone, 2011).
Studies indicate that the way technology is seen or used can exclude groups of
people. Gender differences have been found in the use of internet (Colley & Maltby,
2008; Teo, 2001), and online behaviour can affect not only how we see technology,
but also how we can reach people to inform them about IT careers (see, e.g.,
Holmberg & Hellsten, 2015). The differences in IT use are connected to the concept
of IT identity, which is the way people see the use of IT as a part of themselves (M.
Carter & Grover, 2015). Researchers have discussed the significance of identity,
particularly the role of gender identity, personal identity, and IT identity in choosing
an IT career. Gender identity can affect people’s choices, as we unconsciously
associate ourselves with our biological sex (Serenko & Turel, 2016). Researchers
have argued that people are not simply female or male; rather, they are somewhere
on a spectrum between extreme femininity and masculinity, and biology and social
influences can both affect their choices (Govier, 1998). Interestingly, masculinity
can be a better predictor in technological self-efficacy than biological sex (Huffman
et al., 2013). Age is a factor here, as younger people tend to make more
stereotypical choices, while maturing allows our personal identities to develop and
reduces the significance of fitting in (Rommes, 2010). Considering careers,
students develop identities within STEM fields based on their experiences,
including education (Ross et al., 2018). Students’ technological identities can create
academic opportunities or pose academic obstacles, and daily interaction with
technology can shape people’s self-image (J. Goode, 2010).
In research, the lack of women in IT has been explained through biological
differences between women and men, by the social construction of IT, and using
individual differences, which involves seeing women as individuals who choose
the IT field because of personal characteristics and external factors (Trauth et al.,
2004). Existing research on gender and IT can be problematic in the use of binary
terms and assuming that women and men are homogenous groups (Serenko and
Turel, 2016; Trauth, 2013). Views of heteronormativity and fixed gender identities
can limit the discourses on the co-production of gender and IT (Landström, 2007).
Technofeminism considers gender and IT to be co-constructed, as women’s
identities are shaped when the materiality of IT assists or hinders doing gender
power relations, and one way we express gender is in the division of areas of
expertise in IT (Bray, 2007; Wajcman, 2010). This relates to assumptions that
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women have a unique perspective for understanding other women (Kaygan, 2016).
Halford & Savage (2010) see disconnections between the various analytical
approaches and suggest working together to understand inequality in IT.
IS research has made visible the powerful cultural and historical influences that
guide our choices. With an understanding of the meanings and subject positions
produced in the discourse on gender and IT, we can consider alternative options,
particularly in education (Henwood, 2000). We can recognize and be sensitive to
how we are reproducing the same old story in our everyday lives.
2.2

Women in IT occupations

Women’s experiences in IT disciplines can explain in some part the continued lack
of women in the field and keep the cycle repeating. Although masculinization in
the IT field can create barriers for women, it does not stop them entirely
(Ensmenger, 2010). Women have ended up in IT despite the obstacles – through
chance, encouragement from family, or simply becoming aware that that they
qualify to enter the studies (Lang, 2010). Studies have investigated what happens
after women venture into the IT field; they have found many challenges. Women
in IT have attributed the gender imbalance to constant change, work-family balance,
perceptions of the industry, and male-dominated IT environments (Pretorius & de
Villiers, 2009). These environments can exclude women from decision making,
higher-level positions, and biased work allocations that create experiences of being
an outsider (Martin & Barnard, 2013; Wentling & Thomas, 2009). Our socialization
processes, norms, assumptions, and biases can teach us gendered behaviour and
affect women’s confidence in IT, but they can also result in men’s having low
estimates of women’s technological competence (Kenny & Donnelly, 2020; Michie
& Nelson, 2006; Rommes, 2010). This can result in women thinking they need to
work harder to succeed in the field and balance being a professional, part of the
group, and a woman (Boivie, 2010; Smith et al., 2013). In these conditions, women
may leave because they tend to lack support (Cohoon, 2002). These types of
gender-dominated environments can reflect and challenge their patterns, narratives,
and social and cultural ways and change what they are (Vehviläinen, 1999).
However, men might not be aware of sexism at work or may see a situation
differently (Gagnon et al., 2019).
IS researchers have studied women’s experiences in the field and found
positives, in addition to the experiences of being an outsider (Trauth et al., 2008).
When driven by interest, women can also find ways to connect their individual,
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gender, and work identities (Kenny & Donnelly, 2020). Succeeding in maledominated environments can be empowering to women (Turner et al., 2002). In
fact, women in IT careers have said they see themselves as different than other
women; they are competitive and indifferent to gender roles, although they do not
convey this knowledge and confidence to young women (Von Hellens et al., 2001).
Women working in IT may even enforce the image of the field, despite their actual
experiences (Nielsen et al., 2003). Unfortunately, women in IT can be persuaded to
become part of the narrative that women are not technical when they are treated as
oddities because of their competence or rewarded simply for taking certain roles
(Kenny and Donnelly, 2020).
2.3

High school girls’ career choice and IT

In Finland, students choose their future career paths in high school, as they plan
their courses and apply to study a certain field after graduation. Researchers have
looked for factors influencing adolescents’ and particularly girls’ choice regarding
IT careers. On one hand, studies have noted internal reasons for girls’ choices and
the resulting scarcity of women in IT, including a lack of knowledge or interest,
values, expectations, abilities, self-efficacy, perceptions of aptitude, and feelings of
belonging (Anderson et al., 2008; Dasgupta & Stout, 2014; Stanko et al., 2014;
Zarrett & Malanchuk, 2005). On the other, there are external reasons for girls’
choices regarding IT: traditions, cultural norms, stereotypes, and the image of the
IT field (Beyer, 2014; Fisher et al., 2015; Halberstam, 1991). Socio-ecologically
speaking, student’s interest in IT careers can be affected on many levels: through
people (teachers, peers, and parents), the community, the access and infrastructure
available in their social environments, and the broader values and narratives
regarding technology (Michell, Szabo, Falkner, & Szorenyi, 2018). This indicates
that we need to consider the issue on many levels.
Girls of high school age spend a lot of their time at school. Education can
influence girls’ choices in several ways, such as its gendered environment, role
models, and curricula (Fisher et al., 2015; Master, Cheryan, & Meltzoff, 2016). The
lack of early experiences on one hand and gender differences in self-efficacy on the
other (Cheryan et al., 2017) make it unlikely that girls will consider IT careers.
School environments are a complex whole consisting of people, physical places,
and social and cultural structures; they are linked to the rest of society through
individuals, families, and governmental organizations. As such, schools can have a
significant influence on our experiences and choices.
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Experience and education have been recognized as essential to developing
occupational self-efficacy in IT (Michie & Nelson, 2006). Studies have found few
gender differences in IT skills, but they have also found that girls report lower selfefficacy, more negative attitudes, and less technically oriented interests within IT
(Ioannis & Maria, 2019; Tømte & Hatlevik, 2011; Volman, van Eck, Heemskerk,
& Kuiper, 2005). A study of online learning also found girls less likely to be
motivated by improved skills and performance expectations than boys (Shao, 2018).
It seems that girls need more experience to develop confidence and self-efficacy in
IT (Cheryan et al., 2017; He and Freeman, 2010), but for some reason excessive
use or enjoyment in computer use in general does not change negative images of
IT work (C. A. McLachlan, Craig, & Coldwell-Neilson, 2016). Moreover, engaging
in the less technical areas of IT does not lead to girls’ involvement in IT or other
technical majors (Weston, Dubow, & Kaminsky, 2019). Gender differences in
course-taking behaviour can stem from experiences, environments, images, and
interactions (Main & Schimpf, 2017).
The context of IT experience appears to make a difference in IT self-efficacy
and confidence, which play a role in choosing a career in the field. At school,
attitudes towards computer use are similar for both genders, but girls have more
negative attitudes and less interest in using computers at home and during leisure
time, with no interest in programming or games (Tondeur, Van de Velde,
Vermeersch, & Van Houtte, 2016; Volman et al., 2005). Men’s interest in IT has
been found to arise from gaming, while women have been found to have intentions
to use IT in other fields (Carter, 2006). This is significant as students gain more
computer self-efficacy from hedonic computer use, which is driven by intrinsic
motivation (Wei et al., 2011). There is also more recent evidence of girls reporting
higher levels of IT self-efficacy and actual performance than boys (e.g. Australia,
Chile, Korea, and Russia), suggesting a shift in traditional gender perceptions in
some countries (Hatlevik et al., 2018). Unfortunately, even when women perform
well, psychological processes by which women evaluate their performance more
negatively than men can prevent them from pursuing an IT career (Ehrlinger and
Dunning, 2003). This is a problem, as confidence in succeeding is a significant
factor in choosing an IS career (Joshi and Kuhn, 2011). Gender differences in selfefficacy, values, interests, and stereotypes can also influence later course choices
in higher education (Beyer, 2014).
Interest is an important factor in choosing an IT career and is affected by the
image of IT work (Stanko et al., 2014). Misconceptions of what IT work is and
what skills IT professionals need can make the IT field appear to be an undesirable
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option for girls (Adya & Kaiser, 2005). Girls tend to see IT as boring, antisocial,
difficult, intimidating, and a male subject (Anderson et al., 2008; Blomqvist, 2010;
Kamberi, 2017). Regarding IS, students have been reported to consider it too
technical; they do not think it could fulfil their work values related to factors like
social interaction, work-family balance, and job security (Jung et al., 2017). IS
occupations can be considered more feminine than other IT disciplines because of
their connections to business and their social aspects, but the stereotypes and
educational prejudices affect those jobs as well (Joshi & Schmidt, 2006). In high
schools, the stereotypes of different fields can be exacerbated, and the lack of
education and misconceptions of IT work as simply “sitting in front of the computer”
endure (L. Carter, 2006; Kindsiko & Turk, 2017). The IT field offers various career
paths, but adolescents are not aware of them (Guthrie et al., 2011). Furthermore, a
study found that girls in secondary school were less likely to know the difference
between IT and IS than boys (McLachlan et al., 2010). As incorrect or vague
perceptions of the field can be a reason to disregard it as an option, providing more
accurate information could improve girls’ perceptions of IT careers and ultimately
increase the number of women in the field (Adya & Kaiser, 2005; Carter, 2006).
There are two types of views on IT careers: the narrow view among society and
secondary school students and the broader view held by, among others, women in
IT who see it as challenging, exciting, and rewarding (Lang et al., 2010).
Adolescents’ career choices are heavily influenced by other people (Kindsiko
& Turk, 2017) through encouragement and exposure (Wang, Hong, Ravitz, & Ivory,
2015). Encouraging words and experience at home and at school are likely to
increase girls’ self-efficacy (Zeldin & Pajares, 2000). Research has identified
people who influence girls’ career choices: family, friends, peers, significant others,
GCs, teachers at all levels, and role models (Rommes, 2010; Zhang, 2007; Turner
et al. 2002). Also after enrolling in IT studies, girls’ sense of belonging is affected
by their relationships with other people (Rainey, Dancy, Mickelson, Stearns, &
Moller, 2018).
When it comes to careers, family is a significant influence in girls’ choices.
Along with interest, family has been found to be the main reason for women to
choose IT (Croasdell et al., 2011). Most women do not become familiar with IT
career paths before college if their parents do not work in IT (Guthrie et al., 2011).
Students’ career options are heavily shaped by their parents’ opinions and
encouragement, and exposure to technology is significant for technical careers
(Lang, 2012; Wang et al., 2015). Moreover, the girls’ perceptions of their parents’
support influences their beliefs of their own value and efficacy (Vekiri, 2010).
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Because parental involvement can have positive effects on choosing an IT career,
parents should be offered information about those careers (Adya & Kaiser, 2005).
Girls’ perceptions of gender differences and a lack of support from parents and
friends to engage with IT may result in their losing interest in it (Vekiri and
Chronaki, 2008).
Researchers emphasize that men, particularly fathers, play key roles in girls’
choosing IT careers. There has been less attention paid to other family members.
Women in IT have often had a father in the field, and most women in IT identify
men as significant positive influences on their career choices (Adya and Kaiser,
2005; Lenox et al., 2012; Smith, 2000; Turner et al., 2002; Wang et al., 2015).
Fathers can act as examples and encourage girls to engage with technology,
introduce them to games and computers, and suggest IT careers (Pau et al., 2011).
Mothers have often had non-technical careers, and while they may be generally
encouraging, few women in IT mention female influences (Serapiglia & Lenox,
2010; Turner et al., 2002). Yet, educating mothers about IT careers could help
encourage girls to question culturally dominant discourses and images (Stockdale
and Keane, 2016). Adya and Kaiser (2005) suggest that mothers’ influence could
increase as women become more highly educated. Mothers could also help create
interest in computing through their active involvement (Clarke-Midura et al., 2018).
Siblings have also been found to play a role in girls’ career choices. Male siblings
tend to have a stronger influence on girls (Smith, 2000) and can encourage their
sisters to enter fields that are perceived as masculine (Adya and Kaiser, 2005;
Crump et al., 2007; Serapiglia & Lenox, 2010).
At school, peers, particularly boys, can influence girls’ experiences with IT and
their IT career decisions. Peers include other students, friends, and co-workers
(Kahle and Schmidt, 2004). We know from statistics that peers in IT studies have
been mostly boys, as women represented only 20% of new students in IT in 2015
across OECD countries (OECD, 2017). In addition to these sobering numbers, girls
in IT studies may already have a lower sense of belonging due to stereotypes of IT
as a male subject (Kamberi, 2017; Master et al., 2016). Peers can influence girls’
self-efficacy, study experiences, and goal orientation, all of which shape their career
choices (Croasdell et al., 2011; Kahle & Schmidt, 2004; Leslie, McClure, & Oaxaca,
1998).
Teachers can encourage or discourage girls regarding IT, but they do have an
impact on their choices. Regarding teaching practices, experiencing learning
activities as creative and relevant are important for seeing value in learning IT skills.
As to teachers’ expectations, they can influence students’ beliefs about their
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abilities, and that is even more true for girls (Vekiri, 2010). Teachers affect women’s
and girls’ decisions to focus on IT at all levels of our educational systems (Turner
et al., 2002; Zhang, 2007). Thus, increasing teachers’ awareness about IT is
important if we want to inform and encourage students to enter the field (Adya &
Kaiser, 2005).
Career counsellors have gained surprisingly little attention in IS research on
girls’ career choices, although their students’ lack of information on IS and IT
careers has been clearly established. Schools’ career counselling been recognized
as crucial in lifelong career development and is a part of the curriculum in many
countries (Watts & Sultana, 2004). GCs and teachers can shape students’ views of
IT by reducing the emphasis on mathematics and informing them about the
interdisciplinary aspects of the field (Babin et al., 2010). Unfortunately, earlier
research shows that GCs have not been encouraging girls to enter IT fields (Turner
et al., 2002), and thoughtless remarks or gendered expectations can discourage girls
(Cohoon, 2002). To improve girls’ participation in IT, education programs must
prepare teachers for reforms that challenge common explanations for girls’
behaviour (Rowan and Lynch, 2011).
Role models are important in influencing young people’s career choices in IS
(Ahuja, 2002; Dee & Boyle, 2010; Fisher et al., 2015). The discussion in existing
research revolves around their general lack of existence in IT-related fields
(Blomqvist, 2010). Role models’ and mentors’ encouragement could improve
women’s feelings about IS and help keep them interested (Kahle & Schmidt, 2004).
As to who can be a role model, studies discuss high-profile people in IT (Dee &
Boyle, 2010) of either gender or who are gender matched (Buck, Clark, LesliePelecky, Lu, & Cerda-Lizarraga, 2008; Drury, Siy, & Cheryan, 2011; Serapiglia &
Lenox, 2010). Unfortunately, women in IT can enforce the existing image of the
field, even when it does not necessarily accord with their experiences in the field
(Nielsen et al., 2003).
2.4

IS education

The increasing integration of technology into our everyday lives has also led to
digitalization shaping education around the globe (Lang, Craig, & Casey, 2017).
Despite these developments, IT education in high schools can be uninformative on
IT careers (Carter, 2006). This, combined with the lag in integrating current
technology and up-to-date knowledge in teaching the subject (Kindsiko et al.,
2020), can factor into students’ views of the IT field. The school environment can
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influence students’ interest in computing through what courses are offered, the
delivery of the curriculum, the teachers’ qualifications, knowledge, and enthusiasm,
the amount of encouragement girls receive in making the career choice (McLachlan
et al., 2016). School curricula can also enforce the gender gap by offering students
choices, as the old stereotypes of computing live on, affecting students’ decisions
and resulting in gendered choices (Abbiss, 2009). To interest students in IT, we
need effective teachers, appropriate differentiation of IS, IT, and CS, to show
students innovative and interesting technology, offer career counselling, recruit
guest speakers, and have students write to develop their thinking (Whelan & Firth,
2012).
There is variation among IS programs around the globe in terms of entry
requirements, duration, workload, and the amount of coursework related to
computing or business (Karsten et al., 2015). IS degree programmes have evolved
along with technological changes, employer needs, and social and economic factors
like Big Data (George & Marett, 2019), and IS educators have included current
topics in their curricula, which may have contributed to the obscurity of the IS field
(Case, Dick, Granger, & Akbulut, 2019). A study found IS students prefer an even
mix of business and technical subjects and guest lectures from industry figures
(Thouin, Hefley, & Raghunathan, 2018). Introductory courses are important for
building the image of the IT field and IS profession, and classroom experiences in
obligatory courses shape career choices (Akbulut, 2015; Kindsiko et al., 2020).
IS educators have long been concerned with student enrolment and sharing best
practices for recruitment and developing curricula (Koch & Kayworth, 2009; C. A.
McLachlan et al., 2016). Researchers have called for action to dispel
misconceptions about IS work and provide more experience (Cheryan, Master, &
Meltzoff, 2015; Croasdell et al., 2011; He & Freeman, 2010). Traditional
introductory IT courses do little to engage or interest students who have not already
developed an interest in the subject, but tailored courses can lead to better results
(Forte & Guzdial, 2005). There have been suggestions to introduce IT through
workshops and courses centred on group work, creativity, and computer use (Main
& Schimpf, 2017). Interventions have attempted to make IT more familiar and
encourage girls in particular in both comprehensive and secondary education (e.g.
Fisher et al., 2015; Fuller, Turbin, & Johnston, 2013) and higher education (e.g. L.
Anderson, Edberg, Reed, Simkin, & Stiver, 2017; Dekhane, Napier, & Nagel, 2016).
Girls may not need to have IT presented in a different way; the issue is that
they have not been getting any information (Craig et al., 2013). Academic
institutions and employers could support career choices by addressing
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misconceptions and discussing various career paths (Croasdell et al., 2011; Jung et
al., 2017; Zhang, 2007). For interventions to be effective, they need to take place
before biases and inaccurate impressions influence career choices (Anderson et al.,
2017; Zarrett and Malanchuk, 2005). Early exposure to IT could counteract the
cultural and societal influences that connect IT to men (Serapiglia & Lenox, 2010).
If girls’ experiences with IT are meaningful and creative, that can influence their
choices (Beyer, 2014; Serapiglia & Lenox, 2010). Cross-disciplinary pedagogic
approaches using the humanities and peer-to-peer learning have been found useful
in IT outreach efforts (Lang et al., 2017). Although girls may be more interested in
the non-technical areas of IT, highlighting creativity for girls can reinforce
gendering in IT (Wong and Kemp, 2018). Broadening the views of IT in general
could improve girls’ sense of belonging (Cheryan et al., 2015), and the benefits IT
can offer individuals could be discussed (Kvasny, 2006).
With the recommendations from earlier research in mind, we can look at IS
curricula for possible directions. IS curricular guidelines (Topi et al., 2017, 2010)
include business, analytical thinking, team skills, and technology. IS curricula can
also incorporate entrepreneurship (Gorgone, Gray, Stohr, Valacich, & Wigand,
2006; Jones & Liu, 2017). As entrepreneurs use IT solutions and IT professionals
create innovations and start-up companies (Davidson, White, & Taylor, 2012), this
natural combination provides an opportunity to show aspects of IS that relate to
business, management, and technology. There is no existing template for an
Entrepreneurship Education (EE) course because the design, contents, and methods
are defined by the context and participants (e.g. Thomassen et al. 2019). In EE,
there is less direct teaching; students are active participants (Kirkley, 2017),
similarly to IS education (S. Goode, Willis, Wolf, Harris, & Director, 2007).
The efforts to improve diversity in IT have included interventions for women,
and interventions open to various participants that target the underlying reasons for
the lack of women, which can also improve inclusion of other minorities (Patitsas,
2014). These efforts may have had positive results, but they are often one-time
initiatives rather than permanent fixtures in education. This may be because they
are carried out in the context of projects that have fixed funding. We need to
understand the high school context better so that we can undertake more lasting
efforts to improve girls’ inclusion.
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2.5

Summary

A large amount of research has accumulated on the topic of girls’ choices regarding
IT careers. As the number of women in the field remains low, we may have
identified many factors causing that fact, but we have found no lasting solutions to
the problem. Despite the obstacles, some women still end up in IT, and we need to
look at both the girls making their choices and the women who have already made
theirs to understand the issues around the IT career choice. We need to zoom in and
then back out to obtain different perspectives, as research has indicated the
significance of our histories, culture, gendered traditions, and social constructs that
paint IT as technical, masculine, and unsuitable for women.
Gender division is visible in our everyday experiences, education, and work.
Our society and culture sway our choices; it is easier to conform to norms than to
go against the grain. This phenomenon extends far beyond IT; occupational gender
segregation happens in most every sector of society. Social class and economics
factor into this division and the kinds of choices people make. Researchers have
considered a variety of factors: biological differences, social constructs, and
individual characteristics. Some have also criticized narrow views in using binary
terms and assuming heteronormativity or that all women share a unique perspective.
Women in IT must challenge traditional gender roles and can be excluded or
treated as oddities. Socialization processes teach us what people are supposed to
do, and women need to battle assumptions about their competency in IT, while men
may be entirely unaware of such issues. After overcoming all the obstacles, women
can enjoy their work, but they are not sending this message to the rest of society.
Girls' career choices are influenced by internal and external factors on different
levels of society. The girls spend a lot of their time in school, a complex
environment linked to the rest of society and its norms. In education, girls and boys
perform equally well, but girls have lower self-efficacy. Increasing the amount of
computer use may not help, and less technical activities may not lead girls into IT
occupations. At school, computer use is similar for boys and girls. The differences
appear in free time, which appears to be the best route for gaining IT self-efficacy;
the problem is that girls think they need to be technically skilled to enrol in IS
studies. However, there are indications that girls’ low self-efficacy may be changing
for the better in some countries. It seems that girls and boys use technology
differently outside of schoolwork, with the consequence of developing different
relationships with technology. Interest is key in the girls’ choices, but they are
aware of the negative stereotypes and lack real knowledge of IT careers.
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Senior high school girls are also heavily influenced by the people around them;
their families (especially the males) are in a key position to introduce the girls to
IT and encourage further exploration. At school, the girls’ peers, teachers, and study
GCs can encourage or discourage girls from pursuing IT careers. Role models are
often brought up as important influences, whether or not they are gender matched.
Girls have few women role models in IT, and the few that are there may be
enforcing the old stereotypes.
Although education has gone through digitalization, secondary education can
still be uninformative on IT careers, and course contents may not be up to date.
Schools can affect career choices through what they offer, who is teaching courses,
and the amount of encouragement they provide. Research in IT and IS education
provides some ideas of what we can do, and showing the variety in IS appears to
be crucial.
2.6

Theoretical framing

The literature on girls’ choices and IT has revealed various factors on different
levels. Qualitative research allows broad consideration of these influences; in the
following sections, I introduce the theoretical concepts used in this thesis. In the
methods chapter I discuss the research strategy and research method in greater
detail.
2.6.1 Nexus analysis as a theoretical lens
Nexus analysis is a qualitative and interpretive theoretical lens that I use to study
girls’ choices of IT careers. I opted for nexus analysis because it can help
understand a broad perspective by considering both society and the individual. Here,
I explain the central theoretical concepts; in the methods chapter, I introduce the
research strategy and framework.
Nexus analysis has its origins in linguistics and discourse studies, with the
influence of conversation analysis, critical discourse analysis, ethnography,
practice theories, and activity theory (Scollon & de Saint-Georges, 2012). The aim
is to understand how broader discourses are engaged in the real-time activities of
social actors (Scollon & Scollon, 2004, p 139). Nexus analysis involves mapping
the cycles of people, places, discourses, objects, and concepts that circulate in
people’s lived experience. The “nexus” in nexus analysis refers to a point at which
a social action takes place, where the historical trajectories of people, places,
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discourses, ideas, and objects meet (Scollon & Scollon, 2004, pp. 159 –60). In this
thesis, the nexus of practice is senior high school girls making their career choices.
As an approach, nexus analysis can help reveal multiple perspectives of social
action through the concepts of discourses in place enabling action, collectively
produced interaction order, and the historical body of participants (Scollon &
Scollon, 2004, p. 153). A nexus analytic study begins by establishing the social
issue to study (Scollon & Scollon, 2004, p. 154). The process involves discourse
analysis, which means considering what is said and how, and motive analysis to
determine why it was said (Scollon & Scollon, 2004, p. 10). The analysis considers
participants’ backgrounds and experiences and the discourses and interactions that
shape their sense making (e.g. Molin-Juustila, Kinnula, Iivari, Kuure, & Halkola,
2015). The aim of this research is to find the underlying reasons for the gender
divide in IT by looking at the situated social action of girls making sense of the IT
field and their career choices. With such a complex issue, nexus analysis allows us
to zoom in and out to look at the different levels and identify what is relevant in the
big picture.

Fig. 1. Social action in focus: girls' career choice regarding IT,affected by historical body,
interaction order,and discourses in place (see Scollon & Scollon,2004).

All social action occurs in the real world, a material place. The term discourses in
place refers to social actions carried out by people, but it also considers all places
as complex nexuses through which discourses circulate. The aim is to identify the
relevant discourses. The place brings focus to where the social action occurs; for
example, the action that the surroundings or materials support, the customs, the
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kinds of actions other people are carrying out in the same space, and the kind of
history is embedded in that space (Scollon & Scollon, 2004, p. 162). Discourses
can be broad and societal, but the concept of discourses in place refers to those
produced and reproduced in a specific time and place (Scollon & Scollon 2004;
Scollon & de Saint-Georges, 2012.) In nexus analysis, it is important to identify the
primary social actors, their social roles, the identity they produce through their
actions, and their individual histories. The term historical body relates to
understanding how the action-practice and mediational means came into an
individual’s historical body: not their full life histories, but their purposes, goals,
and experiences, for example (Scollon & Scollon, 2004, pp. 154, 160). The term
refers to people’s collected experiences around social practices, stemming from
experiences, goals, and unconscious behaviour (Scollon & Scollon, 2004, p.46). It
is important to note that the concept of historical body is dynamic in the sense that
it changes each time something is added (Scollon, 2003, p. 193). The term
interaction order points to the typical interaction orders where actions take place:
for example, the type of scene where the action happens, how people organize
themselves in scenes and with whom, and the kinds of histories they have (Scollon
& Scollon, 2004, pp. 155, 157, 160). People have different relationships, roles, and
expectations, and interaction order is about these arrangements in social
interactions. This view considers how people behave in certain ways in different
social contexts and groups (Scollon & Scollon, 2004, p. 13). Actions are part of
larger activities and systems, and circumferencing is about finding the relevant
elements on both the narrowest and widest timescales on which the action depends
and finding points where semiotic transformations or resemiotization happens as a
result of action (Scollon & Scollon, 2004, pp.170-171).
Nexus analysis has guided this research in analysing the literature, and article
I was structured around the concepts of discourses in place, interaction order, and
historical body. Following this, nexus analysis also guided the data collection as I
designed the interview questions. Finally, using nexus analysis provided
opportunities to combine it with other theoretical lenses and move further in the
investigation.
2.6.2 Other theoretical concepts
As I analysed the data during the research work, the need to combine nexus analysis
with other concepts emerged. The literature and data on girls’ career choices
indicated various ways that girls are pushed towards certain choices, and thus there
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was a need to conceptualize the idea of inclusion and exclusion, which was
apparent in the analysis (article III). As I talked to girls and women, the data and
nexus analysis guided me towards discourses, how the women talk about IT, and
how they position themselves (article IV). Scollon & Scollon (2004, p.170) write
about resemiotization as transformation, in which actions can change one kind of
action or discourse into something else. In nexus analysis, the researcher’s actions
are regarded as altering the trajectories of those in the nexus of practice, which
already creates social change (Scollon & Scollon (2004, p.178). As I actively tried
to change the high school students’ views of the IT field (article V), the concept of
resemiotization provided a lens to focus on the kinds of meanings making that
emerged during that intervention. Even in the first article, it was significant that
girls appear to see no value in participating in IT education – which was reinforced
by empirical studies. Therefore, the value co-creation lens was also useful (article
V).
Inclusion and exclusion lens
Digital technology can play a role in creating both inclusion and exclusion in
society. In research, inclusion has been considered not only regarding access to
technology and the ability to use technology, but also the possibility of taking part
in innovation, design, and building technology (Iivari et al., 2018; Trauth &
Howcroft, 2006). As to the politics of technology, women’s exclusion has been
treated as an equality issue that involves gender power relations and women’s life
experiences in education and employment (Bray, 2007; Wajcman, 2010). Inclusion
refers to how individuals and communities can participate in society and control
their lives (Warschauer, 2002). The concepts of inclusion and exclusion link to
individuals and social structures. As such, they should be considered from a variety
of angles: cultural, political, economic, organizational, and social so on (Labonte,
2004; Mariën & Prodnik, 2014; Taket et al., 2009; Trauth & Howcroft, 2006;
Warschauer, 2002). Interestingly, the literature has focused on inclusion and
exclusion by individuals, which accentuates people’s agency and empowerment
(Andrade & Doolin, 2016; Taket et al., 2009). Individuals can also decide to
exclude themselves, but such ostensibly voluntary exclusion can be influenced by
social, economic, political, technical, and other structures, which calls into serious
question the extent of free choice involved in such self-exclusion (Edwards,
Armstrong, & Miller, 2001; Mariën & Prodnik, 2014). Given this situation, the
focus on human agency should be complemented with macro-level contexts and
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structural inequalities (Mariën & Prodnik, 2014). Iivari et al. (2018) studied factors
that contribute to children’s exclusion from digital technology and argued that
inclusion and exclusion can be intentional or unintentional, done for people or by
people. More research on girls’ exclusion in IT is needed to better understand the
complex dynamics that influence girls’ choices regarding that field.
Iivari et al. (2018) presented conceptual tools and distinctions for studying
inclusion and exclusion. Inspired by nexus analysis (Scollon & Scollon, 2004), they
acknowledge that discourses and actions both play a part in exclusion dynamics
and are connected to people’s interaction orders and historical bodies. Iivari et al.
(2018) also argue that exclusion can be subtle and the result of unintentional
choices, activities, and interactions. They point out that while these actions may not
prevent some things from happening entirely, they can make them less likely to
happen. Moreover, they report that exclusion can be an individual’s conscious
choice, concluding that people can exclude themselves or be excluded by others,
intentionally or unintentionally. Nexus analysis focuses the study of exclusion in
particular moments and connects them to wider societal issues. For example,
discourses can play a part in creating exclusion by insinuating who is suitable for
the IT field, such as the idea that men love technology and women have no interest
in it (see Bray, 2007). Iivari et al. (2018) point out that social interaction and
people’s relationships – who is present or implied – can also exclude people from
technology, as people’s experiences related to technology can create exclusion.
Foucault oriented discourse lens
Discourses are an essential part of nexus analysis (Scollon, 2001, p. 139). The
Foucauldian discourse lens focuses analysis on the ways of talking about a topic
(Foucault, 1972, 1980). Foucault wrote that discourses form objects through
speaking, all the while imposing certain understandings (Foucault, 1972). Speakers
and listeners can also be positioned in particular ways by offering subject positions
where individuals can take part in the discourse (Foucault, 1972, 1980; Weedon,
1987). Subjectivity refers to people’s perceptions of themselves as individuals and
in relation to the world – in other words, their sense of “self” (Weedon, 1987, pp.
32-33) – and subjectivity is formed in discourses (Foucault, 1972, 1980; Weedon,
1987). Identity is linked to subjectivity; it is a temporary form consisting of certain
modes of subjectivity that give people a notion of who they are (Weedon, 2004:19).
In research on girls and IT, this links to the work of Carter and Grover (2015), who
wrote about IT identity as seeing the use of IT as part of oneself. The discourse lens
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presumes a continuous cycle of persuasion for people to become subjects in
discourses. There can also be competing discourses and subject positions from
which people can choose; however, some discourses can place limits on who can
take part. People can challenge and negotiate the ongoing discourses and subject
positions (Foucault, 1972; Weedon, 1987). Related to this, research on women and
IT has indicated that, despite its gendered discourses, some women can reconcile
their individual, gender, and work identities when they are sufficiently motivated
by their interest in the IT field (Kenny & Donnelly, 2020). Considering our
identities as something that can evolve throughout our lives offers promising
directions for research on women and IT. We need to aim for a better understanding
of the intertwinement of discourses and women’s identities and how or perhaps
whether they develop.
Women’s discourses on IT have received some attention: for example, social
and cultural discourses where technology is masculine and women are passive
users (Boivie, 2010; Bush, 2009; Crump et al., 2007), the reasons women attribute
to their underrepresentation (Pretorius & de Villiers, 2009), how women talk about
their work in IT (Nielsen et al., 2003), how identities and discourses of gender
affect the career interests of young people (Wong & Kemp, 2018), and assumptions
about girls’ relationship to technology (Fuller et al., 2013). What is missing here,
however, is how women see IT and the IT field, how they position themselves in
relation to that field, and what these discourses look like at different life stages:
high school, university, and work life.
Resemiotization lens
Research has clearly indicated that girls see the IT field in a negative light but lack
real knowledge of it. Since this is a major issue in girls’ career choices, we need to
find ways to renegotiate the meanings that are attached to the IT field.
Resemiotization is about meanings making through talking, text, material objects,
and so on; it shifts between different contexts, groups, spaces, practices, and stages
of practice (Iedema, 2001, 2003; Kerfoot, 2011; Leppänen, Kytölä, Jousmäki,
Peuronen, & Westinen, 2014). The concept of resemiotization comes from Iedema
(2001, 2003), who emphasized stabilization or the increasing difficulty to
renegotiate or change meanings making. Others have had interest in the ongoing
processes of meanings making (e.g. Koivistoinen et al. 2016; Scollon 2008). In this
case, the interest is similar to the latter; meanings making around an IT course. The
resemiotization concept can be used to gain a more profound understanding of
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different actions, discourses, practices, material objects, and semiotic modes that
people draw on and engage with (e.g. Koivistoinen et al., 2016; Scollon, 2008).
Resemiotization has been discussed in different disciplines, such as semiotics and
language and interaction studies, and used to examine education renewal
interventions (Kerfoot, 2011; Koivistoinen et al., 2016). Previous efforts indicate
that the concept fits well with the redesign of a high school IT course. In
resemiotization analysis, researchers should consider socio-historical processes,
inquire why these discourses, practices, and objects are involved, and look at which
meanings were mobilized and why (Iedema, 2003; Kerfoot, 2011; Leppänen et al.,
2014). Overall, the focus of the analysis is on how participants reshape the available
representational resources to current conditions (Kerfoot, 2011). Moreover, it is not
only individuals but also collaborative construction of understandings, negotiating
meanings, and transforming actions, practices, objects and discourses
(Koivistoinen et al., 2016; Scollon, 2008). By using the concept of resemiotization,
we can evaluate what kind of meanings making our interventions initiate as we try
to encourage young people to learn about and consider IT careers. After all, it is
important for us to understand how or even whether we can change the image of
the IT field in the minds of high schoolers.
Value co-creation lens
Research on girls and IT has shown not only that they know little about IT careers
but also that positive experiences can change their minds. The challenge is that if
various types of interventions are offered, we need the girls to want to take part in
them. Based on the experiences during data collection, understanding ways we can
motivate girls to take part in IT-related activities requires serious effort. To this end,
we can use the concept of value co-creation to understand what kind of value or
benefit a collaborative process produced for the stakeholders in the outcome or the
process (see Kinnula, Iivari, Isomursu, & Laari-Salmela, 2018). Here, the
understanding of the value co-creation concept is based on the way it is understood
in service science (Grönroos, 2011) and service-dominant logic (Vargo & Lusch,
2008), in which the actors define the value that they have experienced in the
collaboration without consideration of the intentions of others (Vargo & Lusch,
2016). This view considers value as subjective and contextual (Heinonen,
Strandvik, & Voima, 2013). Subjectivity is relevant here because actors estimate
their experience of value based on their own expectations and motivations for
taking part (Kinnula et al., 2018; Kujala & Väänänen-Vainio-Mattila, 2009).
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Another relevant factor is time, as we can often see the value of an experience only
after it is in the past (Law, Roto, Hassenzahl, Vermeeren, & Kort, 2009; Weick,
1995). Kinnula et al. argue that although we can plan to produce specific kinds of
value through collaboration, unplanned things can occur during the process and
result in experiences of different value (Kinnula et al., 2018).
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3

Materials and methods

This chapter introduces the methodological approach of this thesis. I discuss the
qualitative and interpretive research approach in section 3.1. In section 3.2, I
introduce the nexus analytic research strategy and its three main activities of
engaging, navigating, and changing. In section 3.3, I describe the study setting in
more detail, while I detail and then summarize in section 3.4 the phases of data
collection, including the literature review, participant recruitment, and empirical
data collection. In section 3.5, I describe the analysis of the literature and empirical
data. Lastly, I discuss my personal background in 3.6.
3.1

Qualitative research

This thesis approaches the question of girls’ underrepresentation in IT through
qualitative research methods. The approach comes from social sciences to study
social and cultural phenomena and to understand people and the social and cultural
contexts in which they live (Myers & Avison, 2002). Doing qualitative research is
a situated activity where the observer is a part of the world and whose practices
make the world visible and transform it (Denzin & Lincoln, 2000). Qualitative
research methods use techniques like interviews, questionnaires, observation,
participation, conversations, recordings, ethnography, and artefacts such as
documents, texts, memos, and photos to understand and explain social phenomena
(Denzin & Lincoln, 2005; Myers & Avison, 2002). Researchers study things and
people in their natural settings and try to make sense of phenomena through the
meanings people give them (Denzin & Lincoln, 2005). The broader field of IS
focuses on the development, use, and impact of IT (Myers & Avison, 2002). In IS,
theories are used to link the natural, social, and artificial worlds constructed by
humans, and theories are used to describe, explain, and increase our understanding
of those worlds (Gregor, 2006). This work is situated in IS education research,
which is part of the global IS research community. IS education research is
concerned with current issues, such as those related to recruitment, teaching
methods, and curriculum development (Kruck, Mathieu, & Mitri, 2013).
I have approached this research project with the interpretive paradigm, which
does not produce or test theories but uses them as sensitizing devices that guide the
researcher to view the world in a particular way (Denzin & Lincoln, 2000; Klein &
Myers, 1999). Interpretive research assumes that access to reality comes through
social constructions like language, consciousness, and shared meanings, with the
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aim of understanding the meanings that people make (Myers & Avison, 2002).
Interpretive studies on women and IT have looked at how women have ended up
in the field despite the obstacles and how they did it (Von Hellens, Trauth, & Fisher,
2012). When it comes to epistemological principles (Burrell & Morgan, 1979) –
the assumptions about the nature of knowledge related to the phenomena – we can
ask people what their perceptions are, but such views are always subjective. In
qualitative research, interview participants are meaning-makers who offer
interpretations, and the researcher aims to find common patterns or themes among
types of participants and understand their meanings (Warren, 2002). Every person
has a unique perspective, history, and persona, so what motivated one woman to
enter IT may not have done so for someone else. The activities are always situated
in time and place, which means that there is an assumption that exact replication is
not possible. The value is in the deep description of the interpretations and lived
experience of informants (Ormston, Spencer, Bardnard, & Snape, 2014).
Next, I explain the research strategy chosen and the concrete steps taken to
become acquainted with the topic, gather empirical data, and analyse it.
3.2

Nexus analysis as a research strategy

In this thesis I use nexus analysis as a research strategy. In IS, nexus analysis has
been used to study technology-mediated social action (Iivari et al., 2016; Keisanen
& Kuure, 2011; Scollon & Scollon, 2004). It is open to different methodological
and analytical tools in data collection and analysis, although the most common are
ethnographic studies and discourse and interaction analyses (Scollon & Scollon,
2004). As nexus analysis is a lens for studying complex topics in depth, it can be
used to understand IT-related phenomena (Iivari et al., 2018; Molin-Juustila et al.,
2015) and for qualitative analysis of existing research from multiple perspectives
and acknowledging the historical and social aspects shaping our choices and
discourses (Scollon & Scollon, 2004). In this thesis, nexus analysis is used to make
sense of the literature, interviews, questionnaires, observations, and texts. The lens
has also been combined with the concept of exclusion (article III), a Foucauldian
discourse lens (article IV) and the resemiotization and value co-creation lenses
(article V). The aim in this thesis was to use nexus analysis to gain an understanding
of this complex topic and find new directions to improve the situation in the future.
According to Scollon & Scollon (2004, p. 9). nexus analysis is an “ethnographic
methodological strategy” that begins when researchers put themselves in the zone
of identification, becoming part of the nexus of the practice they study. They
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maintain that this is how discourse analysis transforms the nexus of practice and as
such is a type of social action (Scollon & Scollon, 2004, p.9). In this thesis I use
the research framework provided by nexus analysis, which involves three tasks:
engaging, navigating, and changing. Engaging begins when the researcher
identifies and places herself as part of the nexus of the practice under study. In this
thesis, engaging began with a literature review on girls’ choice regarding IT careers
and entering the high school setting to recruit participants. In the navigating task,
researchers conduct analyses on different actions, sites, and trajectories of
participants, places, and situations (Scollon & Scollon, 2004, p. 9; Scollon & de
Saint-Georges, 2012). I began this task by studying the perceptions of the IT field
and what influences girls’ choices; I then looked at girls’ exclusion and its
intentionality in high schools. Next, I studied women’s discourses, both adolescents
and adults. Changing occurs through the inquiry, where researchers are part of the
nexus they study (Scollon & de Saint-Georges, 2012), always contributing to the
change when they enter and interact with the nexus of practice. Intentional changes
can also be introduced collaboratively with research participants.
Changing the nexus of practice through discourse analysis and motive analysis
is an essential part of nexus analysis (Scollon & Scollon, 2004, p. 9). These tasks
do not necessarily occur in sequence; a researcher can conduct discourse analysis
and motive analysis at the same time. Researchers find the “where” and the “who”
from what people say; they use discourse analysis for what is said and how it is
said and motive analysis to understand why those things were said (Scollon &
Scollon, 2004, p.10). Figure 2 depicts the tasks in nexus analysis but also
communicates that these tasks can take place at the same time and can recur. In this
thesis, change has already happened during the inquiry, but the last part of this
thesis took a more action-oriented approach to create change. Based on what I had
learned so far, I designed an IT course from an IS perspective with the explicit
intention of encouraging girls to consider the field. Additionally, the results of the
analysis can be introduced back into the nexus of practice and consequently become
part of it (Scollon & Scollon, 2004; Scollon & de Saint-Georges, 2012).
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Fig. 2. The three main tasks in nexus analysis (Scollon & Scollon,2004).

As nexus analysis combines ethnographic methods and discourse analysis, it helps
us see what people are saying or doing in specific contexts. It allows us to look at
different angles and perspectives, which is useful for studying career choices that
can be influenced by a single interaction, an event, a class, the high school as a
whole, or the national educational system. Different sites and groups offer us
different affordances. Regarding data gathering in nexus analysis, it is best to
document “everything that might be relevant” (Scollon & Scollon, 2007, p. 621).
Mapping central people, practices, discourses, places, mediational means, and the
like is essential. These aspects and flexibility make nexus analysis particularly
suitable for this type of research problem; we know the gender issue exists on many
levels, from the individual to societal scales.
3.3

Study setting

Data for this thesis was collected as part of a long-term project battling gender
segregation in the IT field; Lukiolaisista Nostetta Ohjelmistoalalle (LUNO). The
project aimed to increase senior high school girls’ interest in studying IT-related
subjects. In the project, we offered information and practical experiences to provide
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some understanding of the IT field, emphasizing its variety and interdisciplinarity.
We hoped that providing different materials, experiences, and accurate knowledge
of the field would raise interest in it. Having a background in IS, my co-authors and
I emphasized the IS aspects in IT, while some partners in the project placed a greater
emphasis on areas like programming. These efforts provided me with access to
recruit participants for interviews: students, study GCs, IT teachers, and women in
IT. Figure 3 displays the key people and arenas that I focused on in this thesis, with
the help of those informants.

Fig. 3. The social arenas map of this thesis shows the focus of the research.

I gathered the empirical data in high schools around Oulu, Finland, a high-tech tech
Nordic welfare state in which young people can choose an occupation based on
interest (see Hyde, 2014). Finland has a reputation for good gender equality, and
Finnish women are well educated, but occupations have remained segregated by
gender, as the majority of workers in technical fields are men (Barone, 2011). This
may be either a cause or a symptom (or both) of why I did not find any girls who
planned on choosing a career in IT.
The Finnish national senior high school curriculum does not include IT as a
subject, but it can be offered in optional courses and is integrated into other subjects
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(Finnish National Agency for Education, 2019). The teachers have a relatively free
hand to do what they like in those courses. Otherwise, the curriculum dictates
mainly that IT skills are to be developed within other subjects. Finnish high school
students already need to consider their career choices when choosing which courses
they will take to prepare for the matriculation examination. When applying for
higher education, they make a choice of major such as information systems or
computer science (Finnish National Agency for Education, 2018). The GCs are
relevant here, as their job is to offer direction to students in their studies, career
choices, and developing self-knowledge.
3.4

Data collection

The empirical data in this thesis includes questionnaires, interviews, group
interviews, a group discussion, and data from an IT course. In the following
subsections, I describe the phases of data collection – the literature review,
participant recruitment, and data collection – and then provide a summary of the
data
3.4.1 Literature review
First, I engaged with the nexus of practice – girls’ career choice and IT – through a
narrative literature review using the ACM, Google Scholar, IEEE, and EBSCO
databases. I searched for variations of “girls”, “women”, “females”, and “gender”
with terms such as “Information Systems”, “Information Technology”,
“Technology”, “Computer Science”, and “STEM” (Science, Technology,
Engineering, Mathematics). This resulted in 325 articles published in peerreviewed forums that discussed gender, women, or girls in IT education or work,
including both empirical studies and literature reviews. In the end, the inclusion
criteria were that the papers discussed IT and gender with adolescents, emerging
adults, or adults. My focus was on high school girls (a third of the included papers).
Papers related to women in IT studies or work were included if they discussed the
choice to pursue an IT career (the rest of the included papers). The papers typically
discussed the IT field in general, so it was difficult to distinguish between different
IT disciplines in the review. Articles focusing on women as users, providing highly
theoretical accounts, addressing specific technologies, or describing an inclusion
project without information on the factors behind girls’ career choices were
excluded. Due to the large volume of research, I generated a picture of the nexus
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of practice within European and other Western countries, excluding approximately
10 studies related to significantly different cultural contexts. Papers related to girls
and STEM (~25) were excluded partly because of the large volume of papers with
a focus on IT, but also because most of the STEM papers had a stronger focus on
science than technology. Technical and IT-related fields have been found to be in a
worse situation that other STEM fields (Cheryan et al., 2017), so it made sense to
focus on IT in particular. Publication year was not an exclusion criterion as papers
from different times provided historical perspective, although my emphasis was on
newer publications, further narrowing the selection. The final dataset included 68
articles: approximately a third each from IS, IT, and CS. The results of this review
have been reported in article I.
After completing that article, I continued the literature review on girls’ choices
by focusing on the factors associated with inclusion and exclusion of girls from the
IT field, because inclusion and exclusion are at the heart of this nexus of practice.
The original literature review had a more historical viewpoint. In the second
iteration for article III, I reduced the number of older sources and made more
explicit why some were still relevant to this day. I also searched for more recent
literature on the topic of girls’ choices and IT careers (13 new articles) and IS
literature on the social and cultural reproduction of technology (2 articles). I looked
for literature on social reproduction and inclusion and exclusion practices and
included sources that I found from IS, psychology, sociology, and education (7
articles). The results of this review, combined with empirical data, have been
reported in article III.
3.4.2 Participant recruitment
The literature review helped identify relevant actors for this study; the girls are
naturally central to this work, but teachers and GCs are in a position to influence
their career choices at school. The literature provided little detail on different
personnel in high schools, so my approach was to interview people in different
positions to gain an understanding of the Finnish situation. As the LUNO project
began, I contacted our partner high school principals to ask if I could interview the
principals themselves, GCs, and teachers of any subjects. In those emails, I
explained the purpose of the interviews and provided details on informed consent.
I asked for anyone willing to be interviewed to email me so we could set a time and
place. Next, I arranged interviews with all volunteers, mostly going to their high
schools to conduct the interviews.
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The recruitment of high school students took place in “IT-info” events where
students were given information about the IT field as part of their mandatory classes
or at an optional event, such as during a lunch break. The aim was to inform
students about the diversity of the IT field: design, innovation, business,
organizational, management aspects, and so on. These events ranged between 15
and 75 minutes. We offered this to our partner high schools, and the teachers were
happy to welcome us during GC lessons, IT and math courses, and recesses. In the
end, around five hundred students in four high schools took part in the events, a
which I recruited students for interviews. At earlier events, I collected
questionnaires, and the questions were there later for interactivity and conversation.
At the end of an event, I always asked students to leave their contact information
or to contact me if they were willing to take part in an interview. The students were
told that I was interested in their perceptions of the IT field, even if they had no
knowledge of or interest in it. I contacted all the girls and most of the boys (due to
the focus of this study) to arrange interviews and interviewed all volunteers who
replied.
Later in the project, I organized a mentoring event where high school girls
could meet women working in IT. For this event, I contacted women in my network
who work in IT and asked them to take part; three volunteered. At some IT info
events, I asked students to provide their names and contact information if they were
interested in such an event and now invited them to take part. Only two high school
students signed up. With the help of our project team, we recruited three students
studying in the university of applied sciences to the event. The data from this event
was analysed and reported in article IV. In this study, I was also was permitted to
use the transcript data from a master’s thesis worker’s group interviews with 11
university students; the thesis author provided those transcripts.
Our project personnel contacted our partner high schools to ask what kind of
collaboration we could plan together. An IT teacher from one high school said she
was responsible for its IT course and would like to cooperate with us to plan and
design the course.
3.4.3 Empirical data collection
The empirical data collection is part of the navigating task in nexus analysis, and
as the theory tells us that the tasks of engaging, navigating, and changing can
happen simultaneously (Scollon & Scollon, 2004, pp.10), I began the data
collection while still working on the literature review (article I). In the following
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subsections, I describe the data collection for the empirical data (articles II–V): 1)
questionnaires; 2) interviews with high school students, high school IT teachers and
study GCs, group interviews with university students in IT disciplines, and the
women’s group discussion; and 3) data from a high school IT course.
Questionnaires
As the first step in data collection with high school students, I organized the IT info
events where we told students about the field. This provided access to a number of
students, as many as 80 in a single session. For the thesis, this was a useful starting
point to gain a more general view of what adolescents knew or thought of IT. I
planned questionnaires that were discussed and revised with my supervisors. In this
revision, some questions were altered to minimize influencing the responses. My
idea was to begin by asking the students a question, give them a few minutes to
discuss and answer in pairs, and then tell the students relevant information about
the IT field. I realized that answering in pairs would not always make it possible to
tell who wrote the answers if there was only one writer and whether they
represented the thoughts of both or just the one who did the writing. My reasoning
for this was that this way the students discuss their thoughts together, and it is more
engaging than simply writing answers on their own.
At these IT info events, I asked students to pair up and answer anonymous
questionnaires containing open questions. The questionnaires were filled in by
senior high school students as pairs. The participants included 78 girls, 60 boys, 4
other/undisclosed, aged 15 (10 students), 16 (69), 17 (45), or 18 (14). There were
71 answers (35 girl/girl pairs, 26 boy/boy, 10 mixed) in 75-minute-long IT info
events at two different high schools in Finland in spring and autumn 2018. The
students were informed that we were interested in their views of the IT field and
that their answers to the questionnaires would remain anonymous. On the
questionnaires, the students could indicate whether I would be allowed to use their
answers in my research. The students were asked to indicate their gender and age
but were not asked to provide other personal details. First, I gave the students basic
information about the current need for employees in the IT field. I then asked them
to answer a set of questions in pairs to orient them for further information: What
are their plans for studies after high school? How do they perceive the IT field
(including the work, the people, and the companies)? How to inspire high school
students to enrol into IT studies? How do they perceive IT studies in higher
education (why study or not study IT; what prerequisites there are). We then
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informed them about the different types of IT companies, using local examples:
career paths in IT field (e.g. IS specialist, User Iinterface designer, Software
business manager, Software engineer, project manager, game developer, test
engineer, etc.); salaries; and studies. Finally we asked them, based on the
information they had received, what topics in IT studies or work would interest
them and whether the information influenced their opinions about IT careers.
Interviews
Using the literature review as a basis, I prepared for the interviews. Kvale (2007)
says that interview stages include thematizing based on previous studies, designing
the interviews, the interviewing itself, and later transcribing the interviews,
analysing the data, verifying the findings, and reporting the results. Thematizing is
about formulating research questions and considering the purpose of the study,
existing knowledge on the subject, and familiarizing oneself with research
techniques (Kvale, 2007). As suggested by Rubin and Rubin (2011) for qualitative
interview questions, I composed major questions to guide the conversation and
probes to help clarify the answers; I asked follow-up questions that linked with the
key questions. I adjusted the questions according for the different informant groups.
The themes and questions were reviewed by my supervisors. I printed the themes
and questions for the interviews so I could make notes in the moment. Additionally,
I had two voice recorders to record audio files. All interviews were audio recorded
and transcribed. Before the interviews, I sent the consent form (see appendices) to
the participants and provided a printed version in the interview session. First, we
discussed consent before recording began. The consent was recorded in the audio
files, with all participants confirming their consent at the beginning of the interview.
In this research, the main group of interest was high school girls. It was
important to hear from the adolescents themselves, to give them a voice, and to
avoid using the interpretations and assumptions of adults, even if they had many
interactions with the girls. The topic of IT career choice may not come up in regular
conversation, so the adults may not know the adolescents’ thoughts on that issue
(see Eder & Fingerson, 2002). I conducted as many interviews with the girls as I
could arrange. In education, research data can be used for information on how
existing practices and context could be reformed, and excluding a group of
informants risks bias or prejudice (Tierney & Dilley, 2002). Therefore, I included
boys. In the end, I had face-to-face interviews with 13 high school students. Ten
were girls (aged 16–17); two were interviewed as a pair and the others separately
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between May 2018 and March 2019 (duration 30–60 min, 44 min on average; faceto-face). I also interviewed three high school boys, two as a pair and one
individually (May 2018, durations 46 min for the pair and 27 min for the individual,
face-to-face). Interview topics included plans for studies after high school, what or
who influences career choices, parents’ occupations and how they affected the
career choice, IT experiences at home and at school, and perceptions of studies and
work in the IT field. I also asked what they thought about working in a maledominated field and why and whether we need more women in IT. Particularly with
girls, attention was paid to how they perceived IT and the types of experiences they
had; if they did not consider it an option, they were asked why. With boys, the
interest was in their views of IT, their experiences, and what they thought about the
reasons girls are not choosing IT careers.
I interviewed five high school IT teachers in January and February 2018. As I
asked them for the interviews, I offered to come to the interviewees’ high schools
at a time that was convenient to them and asked if they could find a space where
we could talk privately for about an hour. Two women and three men agreed to
participate in face-to-face teacher interviews (duration ~1 hour). The teachers were
asked about their knowledge and experience in IT, their teaching and ideas for
development, teachers’ role in influencing students’ career choices, what they
thought students felt about IT as a subject and a field, and why we should have
more women in IT. In Finnish high schools, the IT teachers may have full courses
or a part in the GCs course where they teach how to use the relevant software.
The interviews with six study GCs from five senior high schools took place
between January and May 2018. The GC’s job is to guide students in studies, career
choices, and developing self-knowledge. In the curriculum, they have one course
for planning high school studies and learning to use software needed during their
studies and another related to study and career opportunities. They also have oneon-one discussions with students. All the GCs were women; their experience
ranged from 0 to 30 years. Interview duration was 50 minutes on average, and all
but one was face-to-face. GC interview topics included experiences with IT,
education and work, image of the IT field and higher education, IT use at school,
their students’ perceptions of the field, and what could influence the career choice.
As the students I had interviewed were not going to choose IT careers, I thought
it was important to include the voices of women who had chosen the field. The
focus group interviews (see, e.g., Morgan, 2002) with 11 university students were
done by another author in September 2017 (interview duration 48–88 min, 72 min
on average; face-to-face; in English; audio recorded). The interviewees were
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women from nine countries: Azerbaijan, Bangladesh, China, Colombia, Finland,
India, Indonesia, Ukraine, and Vietnam recruited from a local university, where the
student body is largely international. The interview themes included similar topics
as my interviews with the high school students: computer use, IT experience and
skills, views of IT professions, why they chose to major in IT, and experiences
regarding gender in IT. Due to similar points of discussion, the interviews provided
useful data from women who have chosen IT careers.
A group discussion with eight Finnish women was organized as a mentoring
event, to bring together senior high school girls (two girls aged 16 to 17) and IT
professionals (three women aged 35 to 40) to discuss IT careers. Due to the low
number of high school girls, we recruited Finnish university students majoring in
IT (three women aged 19 to 30). The event began with a discussion and filling in
informed consent forms, then a round of introductions, followed by unstructured
conversation on the topic (70 min; in Finnish; audio and video recorded). I acted as
moderator, encouraging participants to interact and discuss and bringing up themes
to keep the conversation going.
Data collected during a high school IT course
Although the research itself has already instigated change through the inquiries, I
took a more action-oriented approach to article V. Articles I–IV showed that high
school students should be provided with information about the variety of IT careers
and experiences and that girls may drift towards multidisciplinary or less technical
areas of IT. I did not want to make assumptions on what interests whom, but I was
interested seeing how a less technological approach would work, specifically
showing the business and design aspects of IT work. In collaboration with a high
school IT teacher, I designed a course and produced materials for it. I asked the
teacher about her expectations for the course and we brainstormed together about
what it could include. We agreed that I would design a course and produce materials
for it. We discussed our roles and agreed that the researchers (the project personnel)
would mentor the teacher but not do the teaching. The teacher was interested in
including topics like programming, business, entrepreneurship, and visits to
universities or companies. IT courses in the school included basic software use and
programming, but the Finnish curriculum mentions that entrepreneurship and work
life knowledge should be developed in secondary education (Finnish National
Agency for Education, 2019). Based on all this guidance, I designed materials for
a course where students would be introduced to the IT field and what it entails and
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then come up with business ideas. The tasks during the course were meant to
introduce the students to user-centred design, product development, market
research, marketing, web design, and video editing and to offer opportunities for
visits to the university campus. All tasks were planned with the idea that they would
contribute to the students’ business plans while introducing them to the different
methods and types of work that the IT field has to offer. The course plan and
materials were reviewed by the teacher and another IS researcher.
The course consisted mostly of groupwork, as the project phases were
completed in teams. Coursework included practical tasks in which students could
follow their own interests. As for grading, there was no formal assessment because
the teacher decided on a pass/fail approach. Considering learning outcomes, I
intended for the students to see the variety within the IT field, to identify tasks and
professions of interest, and to reflect on IT in the future of work and business. My
idea in the course design was that the separate learning tasks would contribute to
the development of a business idea, offer a meaningful experience in project work,
and allow the students to find their own interests. The intention was that this whole
effort would show students how different elements are connected. Informed by
earlier research showing that adolescents’ lack of knowledge on IT careers (articles
II–III), I included business, design, creative, and social aspects in the course to
broaden the students’ views. The education-through-entrepreneurship approach fit
well with these aspects (Jonhansen and Schanke, 2013) and offered an opportunity
to develop the students’ social, communication, and team skills, creativity, and
critical thinking (see Ghafar, 2020). The course was ultimately built on our
backgrounds in IS, insights from the literature, and discussions with the teacher.
The course consisted of the following parts:

1. A kick-off presentation about IT: the field, types of work and roles, companies
and products, links to other fields, employment opportunities, and education in
local higher education institutes. Then, we moved to discussing what a
company is, teaming up, finding a problem to solve using megatrends and
brainstorming (e.g. Rawlinson 2017), and starting a business plan draft.
2. A visit to the local university digital fabrication laboratory, to obtain ideas of
what technology can offer for businesses.
3. Developing a business idea and plan, introducing strengths, weaknesses,
opportunities, and threats (SWOT) analysis (e.g. Helms and Nixon 2010).
4. Market research: Searching for competitors online; creating questionnaires (for
classmates) to understand customer needs and evaluate the business idea.
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5.
6.
7.

8.
9.

10.
11.
12.

User-centred design: creating personas, scenarios, and prototypes or concept
sketches of the ideas.
Web development: a website for the company with a content management
system.
Marketing: outlining a communication plan with Porter’s five forces (Porter,
2008).
A visit to the university of applied sciences to see current technologies.
Planning content production; filming and editing videos.
Taking a playful test on suitable IT careers.
Students’ elevator pitches of their business ideas.
Writing essays (300 words; returned after the course).

This course was designed to fit the curriculum of a Finnish senior high school
course, lasting seven weeks in April and May 2019 and consisting of three 75minute sessions per week. It was offered as an optional course. As such, it was
informal, and students were responsible for their learning and coursework. We did
not have correct answers or expected outcomes, and assessment was the teacher’s
responsibility. A total of 24 students took part (16–17-years old; 5 girls) in the
course.
During the first class, I discussed informed consent with the students, 18 of
whom gave permission to use their coursework, text, images, audio and video, and
observation notes from classes for research. The students were asked to answer
optional questionnaires at the beginning (9 responses) and at the end (24 responses)
of the course. Consent for using the replies as research data was discussed
separately from other data. The questionnaires were anonymous but indicated
gender and asked students about their expectations, what they liked and learned,
and feedback for improvement. At the end, the students wrote essays reflecting on
their experience in the course with three options for the topic: the IT field, the future
world, and entrepreneurship. I observed the lessons at least once per week and
during the university visits, accompanied by a co-author on most occasions, writing
notes and talking to students. The teacher was interviewed before the course began
and again after the last class.
3.4.4 Summary of the data
The empirical data in this thesis includes questionnaires completed by high school
students (142), interviews with high school students (10 girls, 3 boys), IT teachers
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(5), study GCs (6), group interviews with women university students in IT
disciplines (11), a group discussion with 8 Finnish women (2 high school girls, 3
university students in IT, and 3 women in IT), and data from an IT course (24
students and their teacher, student questionnaires and essays, teacher interviews,
and researcher observations).
Table 1. Data and participants in this thesis (W=women,M=men,O=other).
Article I

Research articles
IT info high school
student

Article II

68

Article III

Article IV

Article V

80
142
(78W/60M/4O)

questionnaires
High school
student interviews

6

IT teacher

5

interviews

(2W, 3M)

GC interviews
University student
group interviews
Women’s group
discussion
IT course
(questionnaires,
essays, interviews,

10 W

10 W

(3W, 3 M)

6W
11 W university
students
2 HS, 3
university, 3 IT W
24 HS students
(5W, 19M)
1 W IT teacher

observation notes)

Scollon & Scollon (2004, p.158) state that a nexus analysis project should include
four types of data: neutral observations (what an objective viewer sees such as a
video or a report; here, existing research and statistics), members’ generalizations
(normative statements, such as “Girls are not choosing IT courses”; here,
questionnaires, interviews, and group discussions), individuals’ experiences
(descriptions of their own experiences, such as “I enrolled in an IT course and it
was fun”; here, questionnaires, interviews, group discussions, and the IT course),
and observer interactions with members (how the research is received by
participants; here, existing research, group discussions and the IT course).
Regarding the objective observations, I think all information is somehow biased or
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subjective, so the I consider the “objective” or “neutral” here as something an
observer has seen and reported based on real life, without analysis. For example,
interviews provide data with both generalizations and individual experiences; an
interviewee can state how he or she acts or thinks but can also talk about how people
generally act or think. Rapley (2007) describes generating a data archive, which is
a diverse collection of materials to help engage with and study a topic. Rapley’s
data types include existing data (here, existing research literature), actively
collected data (here, questionnaires, interviews, group discussions, and data
gathered during the IT course), and data generated by research (here, group
discussion and the design of an IT course were informed by the earlier work).
Larsen (2010) combined Rapley’s (2007) data archive with the data types of
Scollon & Scollon (2004) into a table describing a data archive, which I used to
formulate an overview of this thesis (figure 4).

Fig. 4. An overview of the thesis,inspired by Larsen (2010),Rapley (2007),and Scollon
& Scollon (2004).

3.5

Analysis

All articles in this thesis included qualitative, interpretive analysis. First, all
interviews were audio recorded and transcribed. The interviews with all Finnish
participants were in Finnish, whereas the focus group interviews with international
university students were in English. The data was analysed in the original language,
so the direct quotes selected for the publications were translated once the analysis
was completed. For each paper, I analysed the data by myself and then discussed
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with my co-authors. The data analysis included different phases with different
analytic foci. All findings were discussed collaboratively, to ensure that all authors
had the same understanding. I looked for themes in the interview and discussion
transcripts – what was new compared to existing research, what things were
repeated by many informants, and any differences or discrepancies amongst them.
Throughout the research, the nexus analytic lens (Scollon & Scollon, 2004)
provided focus on the historical bodies of the participants, the interaction orders
shaping them, and the discourses in place. My personal experience as a girl in a
Finnish high school and choosing IT provided me some understanding of the
context. As I was working on a project that tried to make IT more familiar to high
school students through interventions and providing materials and collaboration
opportunities to their teachers, I was actively trying to create change while
gathering data for my research. I took this into consideration in the data analysis.
Article I: Nexus analytic lens
In article I, I gathered articles in Mendeley and placed key findings from the articles
in a separate text document. This document was coded into themes as they emerged,
such as “Girls and technology”, “Girls in IT education”, “Women in IT”, and “How
to get girls into IT”. To analyse the literature, I used the concepts from nexus
analysis to make sense of existing research. In practice, I searched the papers for
findings related to the histories and backgrounds of the research efforts and the
actors in them and what kind of interaction was described as occurring between the
different actors. For discourses in place, I focused on the discourses of the research
papers’ authors as experts on the topic. This analysis provided a different
perspective on the social action of girls making their career choices as to IT: the
recurring discourses, background, history, and interaction-related factors that shape
the girls’ choice. In many cases, these issues are not explicitly stated in the papers
but need to be interpreted and sometimes read between lines. I discussed the
findings with my co-authors and outlined the implications. A subset of papers was
selected for presenting the results as a narrative synthesis, to report what existing
research could tell us about this phenomenon (Boell & Cecez-Kecmanovic, 2015).
The results of this analysis were reported in the first publication (article I).
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Article II: Nexus analytic lens
In article II, I combined the questionnaire data, six student interviews (three girls
and three boys), and the IT teacher interviews and analysed them using nexus
analysis. The data analysis was informed by the analysis of literature in article I.
First, the most relevant parts of the questionnaire data were extracted into a
spreadsheet, then analysed with the nexus analytic concepts of discourses in place,
interaction order, and historical body, looking for indications of influences on the
career choice and IT careers. In the student interviews, I studied how the IT field
was constituted in discourses in place. For the historical body, I searched for
students’ experiences and skills and tried to see how they influenced their views of
the field and career choices. For interaction order, I focused on who the students
perceived as influencing their views of the field and career choices and how such
influence was manifested. During this process, I looked for gender similarities and
differences in the data. Then, I analysed the IT teacher interviews using the same
approach as the student data, looking at the teachers’ perspective on the nexus of
practice; namely, the high school girls’ career choice and IT. During the process,
the findings and interpretations were discussed by the co-authors. The analysis
showed issues with how IT is presented in high schools and strong gendering in
choices. The results of this study were reported in article II.
Article III: Nexus analytic and exclusion lenses
In article III, I combined nexus analysis with the concept of exclusion to analyse
interviews of ten high school girls and six study GCs. The aim was to identify what
influences girls’ choice and then focus on exclusion dynamics. Iivari et al. (2018)
present a model of factors creating exclusion that takes individual- and structurallevel issues and issues related to historical body and interaction order into
consideration as creating exclusion. I used this model to make sense of the literature
and the empirical data. With the interviews, I first focused on understanding how
the girls and GCs perceived the IT field and what affects the girls’ career choices.
After identifying factors creating exclusion of girls from the IT field, I looked for
evidence of intentionality. The themes were inductively identified from the
empirical data. All the findings were discussed with the co-authors to ensure that
everyone had the same understanding. This resulted in some findings similar to
earlier work in girls’ and IT and exclusion but also provided novel insights in both
areas. The results of this study were reported in article III.
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Article IV: Discourse lens
Inspired by Iivari et al. (2015), I used a Foucault-oriented discourse lens (Foucault,
1972, 1980) to analyse interview data in article IV. The aim was to understand how
women position and construct IT and IT careers in their talk. The theoretical lens
guided the study to look at ways of speaking (Foucault, 1972, 1980), at how women
produce and reproduce discourses on IT and IT careers, and the subject positions
that are produced and adopted through participating in the discourses. This means
that I studied the kinds of positions women take as they participate in discourses
on IT. The data does not allow for examination of the speakers’ identities, but I
acknowledge that the subjectivities constituted in the discourses are related to those
identities (see also Tapio, 2017). This analysis showed that women share certain
discourses on IT, can take different positions, and can change their minds. The
results of this study were reported in article IV.
Article V: Resemiotization and value co-creation lenses
Article V aimed to find out how we can change high school students’ perceptions
of the IT field. The data gathered during the entrepreneurship-oriented IT course
includes student questionnaires and essays, researcher observation notes, and
teacher interviews. For data analysis, I used the resemiotization (see Iedema, 2001,
2003) and value co-creation lenses (Grönroos, 2011; Vargo & Lusch, 2008). First,
I looked for evidence of resemiotization in students’ thoughts of the IT field to see
if there had been any change that could be attributed to the course. Second, I
conducted a more detailed analysis using the value co-creation lens, identifying
expected and experienced value as reported by the students themselves and
assumed value for the students, as reported by the teacher and the researchers. Then,
I used the resemiotization lens to focus in depth on the meanings making of the
different stakeholders (students, teacher, researchers). In this analysis, I noted the
meanings that participants chose to discuss and how they reflected on their
experiences. In designing and attending the course, I brought with me the
discourses, practices, and material objects from IS research and education to the
high school context. The participants were familiar with alternative discourses, and
this combination resulted in renegotiation and emerging meanings making. After I
analysed the data, we discussed the findings and interpretations together with the
co-authors. This study provided insights into ways to bring IT to high school
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students and shows that resemiotization can be useful for examining what happens
as collaboration takes place. The results of this study were reported in article V.
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4

Summary of the empirical results

In this chapter, I present the empirical findings from the Articles II–V. The findings
helped me answer the research questions presented in the introduction. Article II
begins the empirical exploration by inquiring into views of the IT field in high
schools, including students and teachers. Article III presents empirical data from
high school girls and GCs on the factors that create exclusion of girls from IT in
the Finnish context. Article IV is focused on women’s discourses on IT and IT
careers at different life stages, which provides a wider perspective on the career
choice and offers the views of those who chose IT. Finally, article V explores how
we can change high school students’ understanding of the IT field through practical
efforts. This last part of the thesis offers a more ethnographic approach as I went
into a local high school, where we created value together during a course that
provided me with opportunities to observe how an idea worked in the real world.
4.1

What shapes high school girls’ career choices as regards the
IT field?

Next, I present the findings from articles II, III, and IV, which answer this research
question.
Results on girls’ perceptions of IT and the IT field, and what seems to
shape their career choices
In article II, the aim was to understand how high school girls perceive IT and the
IT field and what appears to shape their career choices. To investigate, I conducted
a questionnaire study with 142 senior high school students complemented with indepth interviews with six students and interviews with five senior high school IT
teachers. The research data included boys so we could obtain an understanding of
the big picture in Finnish high schools, but the analysis focused more on girls.
Insights from senior high school students. Table 2 summarizes the main
findings from the survey data and interviews regarding the inquiry into high
schoolers’ perceptions of the IT field, their IT use experiences and career plans, and
their insights into issues influencing their career choices.
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Table 2. A summary of students’ perceptions about IT and the career choice (article II).

Students’

Discourses

Interaction order

Historical body

Programming, male-

High school does not introduce

Students have no

students to IT field; media

idea what IT workers

perception dominated, lonely,
s of the IT

nerdy boring, difficult, presents stereotypes of IT jobs

do; little knowledge

field

on the computer,

and people; genius nerds, glued

about IS/IT; students

current, teamwork,

to their computers, working under surprised about how

social, versatile,

pressure; girls know fewer IT

requires dedication.

people than boys, and neither

diverse IT field is.

know of any women.
Students’

Boys more interested IT use introduced through a male Schools increasingly

IT use and in IT.

in the family; mothers not in IT

digitalized; girls and

experience

field; students need to find out

boys play games;

s

about IT themselves; boys talk

students want

more about playing games.

balance in IT use; IT
difficult to use.

What

Everyone should be

Family influences what students

Girls want social,

students

able to choose any

want through expectations and

creative, humanistic,

want

profession – gender

leading by example; schools

care-related careers;

should not matter; job provide information and career

girls not interested in

should be interesting. guidance.

IT.

What

Job security

Teachers’ comments and

“Old ways” –

students

important; salary

families’ upbringing practices

society’s gendered

think

should be large

gendered; media targets IT for

expectations; gender

influence

enough to live

boys; high schools present

divide deep in

their

comfortably.

traditional professions; families’

society.

choices

gendered encouragement and
expectations; friends not seen as
significant influences; role models
from family, artists, social media
stars.

The students’ discourses reveal stereotypes and a lack of knowledge about IT work.
The survey showed that students see the IT field as sitting on the computer,
programming, male-dominated, boring, and nerdy. In interviews the girls said that
IT work was unfamiliar and connected it to computers and fixing phones. Some
boys’ answers were slightly less negative, as they described IT work as
contemporary, social, and versatile. Students generally thought IT work could be
difficult or complicated, and most saw positives in employment opportunities. In
the interviews, students did not know of differences between IS and IT. In the
surveys, many students thought they should be able to code to apply to the IT field
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and that it was too late for them to start. Many thought mathematical skills were
necessary in the IT field. News and media were mentioned as sources for these
images. In the interviews, boys knew few people in IT, and the girls knew none.
Historical body and interaction order shape students’ image of IT. IT use is a
part of high school students’ everyday life, as computers are used at school and
during free time – and the two were differentiated. In the interviews, girls said they
play games, but the boys talked about it more. The students do not want to sit on
the computer all day, so the IT career option is discarded. At home, the girls thought
that men in the family should introduce them to IT. They also reported that boys
are given more time for gaming and using the computer, resulting in more
experience. The interviewees said high school introduces the software students
need for coursework and exams, not IT work. The students’ schedules were too full
to fit IT courses. They find information about fields themselves or ask GCs.
Therefore, the interest in IT needs to come from the students. The few IT courses
in high schools include mostly basic programming or media. In the questionnaires,
students thought programming skills were required to enrol in university IT studies.
The data showed that interaction order and historical body shape career choices.
In the interviews, girls said family, mothers, and people in different media influence
their career choices. Apart from a girl considering her mother a role model, the
students did not think they had role models. Overall, the girls felt that family played
a strong part in their choices. The students thought their upbringing influenced their
career choice; parents’ approval matters to girls, and boys said their parents
encourage them to do what they want to do. None of the students thought that
friends influenced the career choice. When asked in the interviews what else affects
career choice, many historical body-related issues were brought up; personal
interests, values, past experiences, and employment prospects. Both girls and boys
said personal interests and values directed their career choice. Salary was not
recognized as important aspect, but employment was.
The students interviewed thought that old, gendered expectations in society
and girls’ lack of interest influenced gender imbalance in career choices and the
male dominance in IT. The girls considered the gender imbalance to result in
feelings of isolation. The students saw high school as mostly neutral but also felt
that career counselling emphasized traditional occupations. Thus, the IT field,
among others, is given less attention. The students said interest needs to come from
themselves, after which they can ask GCs for help and information. Teachers were
generally considered neutral, but they can assume some subject will interest
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students of a certain gender. Regarding IT, the girls received the message that it
was not for them.
Insights from senior high school teachers. Table 3 summarizes the main
findings from the IT teacher interviews regarding teachers’ perceptions of the IT
field, their IT experiences, and their views on students’ relationship to IT and the
IT field. The teachers were aware of the gender imbalance in IT and thought women
could provide different perspectives in developing IT. Perceptions of gender
differences appeared in the discourses, related to the ways of thinking and seeing
the world: women were seen as better at seeing the “big picture”, not just the
technology. The teachers saw IT as gendered due to its lack of women, women’s
roles in supporting tasks, and cultural stereotypes of who IT professionals are and
what they do. The teachers described IT work as diverse, with engineering studies
about hardware and IS about software and how to use it.
Table 3. A summary of the IT teachers’ interviews (article II).
Discourses

Interaction order

Teachers’

Versatile, good

Read news about IT field, Minor studies in IT, few

perceptions

employment and

discuss with friends

teachers have work

employed in IT to update

experience in IT field.

of the IT field salary; gendered;
women can provide

Historical body

knowledge.

different perspectives.
Teachers’ IT

Technology is a tool

experience

that enables new ways and students; IT support

IT teachers support staff

of doing things;

person usually male;

education is digitized,

students may need a lot of

learning to use new

support.

IT use expected in
national curriculum.

tools takes time;
students can be
resistant.
Teachers’

Natural sciences are

Students see teachers

Students use IT for

views on

popular and fill the

take on gendered roles

social media and

students and schedules; there is no with IT; teachers can
IT
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entertainment; most lack

final exam in IT that

influence through example basic computer skills,

benefits applying to

and encouragement,

and few are very

universities, so

providing information

proficient; IT an “extra”

students do not

about work life in different subject in high school,

choose it.

fields and offering

with courses offered but

experiences.

rarely taken.

Teachers shape students’ views in senior high schools. They identified stereotyping
and gendering related to IT in their schools, as IT teachers are often men, women
are not consulted on technical matters, and women tend to take on non-technical
roles. Teachers thought they could influence students through example,
encouragement, and information and felt that high school was not too late to start.
The teachers said students find information about careers from teachers, GCs,
events, family, friends, and websites. Regarding work life, teachers usually have
experience in education and little to none in industry. Students sometimes ask about
work or studies and are often guided to the GC, but teachers can make suggestions,
too. Teachers saw the importance of IT skills in any profession but were sceptical
about whether students saw the same need. All followed news about the field and
knew people working in IT, providing some insights into what that work is
currently like. The teachers’ historical bodies were similar: all had studied math in
university, with varying amount of studies in IT. Their courses include math,
physics, and chemistry – and sometimes IT.
The teachers provided their observations on students’ relationship to IT and the
IT field. They thought students’ IT skills were varied; some are proficient, but most
lack basic skills. The teachers said most of their students study advanced math and
natural science and that girls do well, deducing that it is not math but technology
that the girls avoid. As more IT studies will be included in early education, the
anticipation is that students will have more IT skills, allowing more time for
learning “interesting” things. Using computers is mandated in Finnish high schools,
and IT courses can be offered as free choice studies. The teachers have freedom to
teach what they like in these courses, but they have little time to develop new
methods or content. Available IT courses generally include software use, while
programming and video and image editing are offered when possible. Few students
take IT courses because they have to prioritize matriculation exams. The teachers
felt that students’ views of career options were limited and that the exams limit
them further.
Results on factors creating exclusion of girls from the IT field
Article IV included a separate literature review and interviews with ten girls and
six GCs, analysed from the viewpoint of exclusion. In order to explore what kinds
of factors create exclusion of girls from the IT field, I used nexus analysis in
combination with the concept of exclusion (e.g. Iivari et al. 2018) to find the
underlying dynamics shaping girls’ career choices. The exploratory interviews took
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the findings from the literature review a step further with empirical insights.
Although this part is about the empirical results, I have included a summary of the
insights from literature because it is an integral part of article III.
Insight from literature. Research has identified certain actors who influence
girls’ career choices: family, friends, peers, teachers at all levels, and role models
(Rommes, 2010; Zhang, 2007; Turner et al. 2002). Previous studies indicate
whether these actors encourage or discourage girls, but findings on what type of
social arrangements exist in our societies around the IT field and how they shape
girls’ choices vary (e.g. Cohoon, 2002; Turner, Bernt, & Pecora, 2002). There is
little evidence of intentionality in exclusion. Regarding the historical body, girls’
lack of knowledge, self-efficacy and experience all create exclusion, and personal
interests and values result in girls’ self-exclusion (e.g Adya & Kaiser, 2005; Craig,
Coldwell-Neilson, & Beekhuyzen, 2013; Guthrie et al., 2011; He & Freeman, 2010;
L. Jung et al., 2017; Stanko et al., 2014; Volman et al., 2005; Zarrett & Malanchuk,
2005) On a societal level, traditional and gendered discourses tell us women and
IT are incompatible, stereotypes of IT repel girls, and gender differences in how we
use technology can affect what information we are subjected to and how we see
ourselves in relation to IT (e.g. N. Anderson et al., 2008; Beyer, 2014; Boivie, 2010;
Bush, 2009; M. Carter & Grover, 2015; Cheryan et al., 2015; Colley & Maltby,
2008; Dasgupta & Stout, 2014; Pretorius & de Villiers, 2009).
Insight from high school girls. The girls I interviewed were not planning on
choosing an IT career. The girls said they did not know about IT jobs and had other
interests. Some thought gender imbalance would not be a problem, but some said
that they might feel lonely and excluded in a male-dominated field. Even though
the girls were excluding themselves from IT, they also thought women should enter
the field and that women ought to have an equal chance to pursue any career they
wished. The interviews showed girls viewed gender differences in ways of thinking
and interests and that it is up to women to make a change – if they want to. Despite
all the influences and how powerful they can be, it comes down to the individual’s
choice.
Different actors create inclusion and exclusion. The girls saw family and
gendered upbringing as influencing their career choices. Some girls recognized that
small interactions like people you see in passing can powerfully shape ideas. IT
teachers were thought to shape ideas of IT professionals. Girls search for
information about careers (workday, difficulty) online or ask a GC, but only once
they find something interesting. Schools only provide general information about
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different fields. Some students might get ideas from advertisements and look for
more information. Another source of ideas can be TV programmes.
Stereotypical discourses of IT drive exclusion; the girls described IT
employees as quiet and smart boys with glasses, surrounded by computer screens.
The girls painted a uniform picture of the IT worker. Some remembered the school’s
IT guy. Many girls made the connection between IT and mathematics, which may
relate to math teachers being responsible for IT topics in schools. These discourses
related to IT reproduce old and gendered ideas of IT. The field itself was perceived
as unfamiliar, but its good employment prospects were known.
The historical body creates exclusion; the girls said learning basic skills can
underestimate their skills and be demotivational. When asked how the IT field is
talked about, information seems lacking, leaving only an image of sitting at the
computer. Lack of knowledge in high schools excludes the entire subject. Although
girls and boys are given the same information and opportunities, girls do not seem
to choose IT without further encouragement; many have other interests. The girls
said they might be interested in IT courses but have no time because of other studies.
In the end, genuine interest was thought most important. The interviews with girls
suggest that IT careers are not often on the list of options because educational
structures and socio-cultural factors exclude girls from IT.
Insight from study GCs. Considering interaction order, various actors create
inclusion and exclusion of girls in IT. The GCs see themselves as objective guides
and family as the most important influence on students’ career choices. Mothers
were emphasized in girls’ choices. The GCs said that in high school, friends are an
important influence, affecting which fields students get informed about. The GCs
find speakers from different fields based on students’ wishes, and sometimes
companies and universities offer them. GCs, though stereotypical representatives,
can enforce or dispel stereotypes. Lack of education, knowledge, experience and
interest – namely, the historical body – create exclusion. The GCs considered their
IT skills lacking, and a few recognized that they are not encouraging role models
for girls to join technical fields. The GCs openly described their difficulties in
understanding the IT field and its disciplines. They agreed that the IT field is
unfamiliar to students and that career paths are unclear. The GCs thought students
wanted to ensure employment and invest time in studying math, physics, and
chemistry, but girls end up choosing the softer’ humanistic and social professions.
Few high schools offer IT courses; even if they do, the courses do not fit in students’
schedules. Stereotypical discourses of IT are still creating exclusion; it is known to
be male dominated, and visible women role models are lacking. GCs said girls are
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not choosing IT and see the lack of knowledge as a problem, as the technical and
engineering sides of IT careers are better known and thought of as negative. GCs
tell their students that we need more women in IT, but this does not alter their
choices. Some GCs expressed surprise in reaction to girls applying to technical
fields. In the end, the GCs thought gender segregation is embedded in our culture,
in the stereotypical images presented in media, and children’s upbringing.

Fig. 5. Factors contributing to the exclusion of high school girls from IT careers (from
article III).

IT is not a real career choice for girls. Figure 5 summarizes the factors that appear
to be excluding girls from IT careers based on our empirical data. A lack of
information, receiving it late, and misinformation about work in IT all appear to be
central in Finnish girls’ choice to exclude themselves from IT careers. All students
have the same information, but girls tend to discard IT as a career option. The GCs’
do not try to convince students to pick a particular career but to give them
information. The girls say they do not receive much information about IT
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occupations during high school but find out about careers online and discuss them
with GCs if they find an interest. The GCs have varying and often limited
knowledge of IT careers, and some field-specific information can be hard to
understand. The GCs say they try to encourage girls to consider IT but have little
effect. When high school students request information about fields, they may not
intentionally exclude themselves from the IT field but have some other interests.
At the high school level, the school system does not support the development of
interest in IT. Courses in IT are either non-existent or not compulsory, and girls do
not take them because they prioritize courses they need for matriculation exams.
Society and the gendered IT culture guide us to make gender-appropriate choices.

Fig. 6. Factors behind the exclusion of girls from IT. Text in italics: findings on high
school as a site of exclusion; Roman text: corroboration of previous findings (article
III).

Based on the data, there is exclusion of girls from the IT field, but it is largely
unintentional (see Figure 6). The girls end up excluding themselves intentionally,
thinking IT is not for them. Consequently, they choose familiar, safe occupations
instead of what they do not know. Although some evidence indicates that parents,
peers, teachers, and GCs may sometimes intentionally steer girls away from the IT
field, those external forces also appear to be primarily unintentional. This can be
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the case for actions that are conscious choices, like the position of IT in the Finnish
national curriculum; nevertheless, it results in exclusion. Perhaps there was an
assumption that integrating IT education into other subjects through IT use would
be enough. This option is noninformative on IT careers and does not empower
students to take part in developing IT. Therefore, many students continue to
position themselves as users of IT. This leaves it up to the students themselves to
take the next step. Based on a vast amount of literature, girls are unlikely to end up
considering an IT career without encouragement. In literature and these empirical
findings, the odds are stacked against girls giving it a go.
Results on women’s discourses on IT and IT careers
Article IV is an interview study with 29 women from different stages of life: girls
in senior high school, IT students in university, and women working in the IT field.
The aim of this study was to ask, “how are IT and IT career discursively constructed
by women?” The theoretical framework I used in this paper was also nexus analysis
(e.g. Scollon & Scollon, 2004), combined with a Foucauldian discourse lens
(Foucault, 1972; Iivari et al., 2015; Weedon, 1987). This lens suited an inquiry into
women’s choices to pursue an IT career as an evolving process instead of one event,
revealing fluctuations within the process. Again, choice is considered a complex,
dynamic process where systemic and emergent choice processes are in focus (Jung
and Lyytinen, 2014).
Women’s Discourses on IT. Five discourses emerged from the analysis (see
figure 7); “IT as alien”, “IT as extra”, “I can’t”, “You must prove yourself”, and
“Men introduced me to IT”.

Fig. 7. Women’s discourses on IT (article IV).

IT as alien. The high school girls considered IT to be something distant and strange.
The data indicated that this could stem from their experiences of gendered
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upbringing, little previous contact with IT, and stereotypes of IT professionals. This
was similar for the university students: many said they had little IT experience
before high school or university. The women in IT occupations mostly said they
had no experience with IT before their university studies, except for one who
remembers games and coding. The girls have little idea about IT careers, while IT
professionals have trouble describing what they do in meaningful terms. The girls
had stereotypical images of people in IT occupations – 30-year-old males, geniuses
with glasses – but acknowledged that the image was probably not accurate. Sitting
in front of computers all day and being smart were connected to IT work, as TV
portrays programming geniuses. These expectations can make IT seem an
unsuitable option.
IT as extra. High schools try to inform students about career options, which
was reflected in the girls’ answers; the information provided offers only a general
view of different fields. Information about IT often emphasizes technology and
engineering, with other disciplines remaining unknown to the girls. Using software
is mandatory at school, but there are no compulsory IT courses in the curriculum.
Most students do not take them. Some girls felt they had to prioritize studies for
matriculation exams and exclude other subjects. Overall, IT is an “extra” subject
that is rarely chosen.
I can’t. The more apprehensive girls thought that they might not have enough
skills for an IT course. Most girls said they are “basic” users and considered mobile
devices as different, as easier. The popular and heavily used mobile technology is
not considered “real IT”. This sense of lacking skills in IT affects higher education,
as students think they cannot apply to study in the IT field. None of the high school
girls described themselves as skilled with IT, although some had various types of
experience. Despite their advanced studies, the university students were also
modest in describing their IT skills. Professional confidence is an issue, as feelings
of self-doubt and being an outsider were common among the university students.
You must prove yourself. The women said no one questioned them once they
had proven themselves. Some university students talked of teachers’ gendered
expectations in their studies, and male peers’ views that women were treated more
gently. The women in IT had experienced self-doubt and worry about keeping up
in their studies, but they also succeeded. At work, they thought colleagues treated
women as equals, but customers can question their qualifications. Different cultures
were discussed as a factor in how women are considered or present in IT. The
women were willing to be antagonists in the field and make change. The gender
issue was considered societal, far larger than the IT field.
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Men introduced me to IT. Different people had encouraged the women to
enter IT: a father, a brother, a husband, or a grandfather. One woman came from a
family where many women worked in IT. These people, often men, would
encourage the girls to engage with technology and consider a career in the field.
Some university students had tried other fields and enrolled in IT studies with
encouragement from their husbands. An undecided woman had a brother studying
IT, who recommended it to her. Visiting an IT company where a parent worked had
been positive experiences for some high school girls but did not change their minds
about IT as a career

Fig. 8. Discourses on IT careers and subject positions that the girls and women shift
between (article IV).

Women’s Discourses on IT careers. Despite their different backgrounds and
situations, these girls and women shared similar discourses on IT and IT careers.
First, interest was important for everyone. I identified the following discourses on
IT careers: “Not my thing”; “Could try but probably won’t”; and “Curious about
everything”. Associated with these discourses, the speakers had adopted subject
positions: 1) The Resistant; 2) The Indifferent; and 3) The Explorer (see figure 8).
The data showed how some of the informants described a genuine interest in IT,
while others were neutral, and the rest thought that IT was not “their thing”. High
school girls had clear stances on IT; they were either inquisitive, saw themselves
as average users, or did not see themselves as technological people. None was
planning on applying for IT studies at university.
The “Not my thing” discourse offers a position where IT is an alien thing that
the individual does not need to engage with. They may not have a negative attitude
towards IT but choose to keep a distance. This lack of interest appears to be
connected to unfamiliarity, feeling helpless with computers, seeing no need for an
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IT course, and prioritizing other subjects. However, the girls in this discourse can
still end up in IT with some push from people or life experiences.
The “Could try but probably won’t” discourse provides the speaker a
position where IT is an option. These girls may be interested in something else and
prioritize that option. They are indifferent towards learning about IT and have not
ruled IT out entirely. These girls consider their IT skills to be basic. Time, busy
schedules, and the necessary prioritizing were considered obstacles to studying IT.
It appears that girls reproducing this discourse may also end up in the IT field under
certain conditions; for example, if they do not get into the field they originally
wanted to study.
The “Curious about everything” discourse involves girls who have an interest
in IT and explore by themselves. This explorative approach appears to apply to
various areas, as the girls are interested in many things. This means that they may
not pursue an IT career despite having a positive attitude. The women working in
IT had interests in subjects as varied as mathematics, physics, and history but ended
up in IT. Among the university students, a few had had an interest in math and
engineering, but most mentioned no IT experience before entering university
studies. Several students did have an interest in creativity and design. Many of these
girls and women emphasized the joy of learning, exploring, and problem solving.
They became interested through tinkering with technology and intriguing
challenges. The high school girls had considered IT studies but decided to go for
other fields. While interest in the chosen career was common among the
interviewees, the Explorers often specified that they wanted the work to be
meaningful.
An important finding is that women can change positions. The data indicates
that when it comes to the discourses on IT careers and associated subject positions,
people can engage in different discourses at different times in their lives. People
can end up in IT from any of these subject positions. Naturally, this works both
ways; girls can start off as Explorers and end up as Resistant if they have negative
experiences or discouragement. Many interviewees chose to study IT after trying
another field. The university students had entered the field either through their own
interest, in response to family pressure, or because they did not get into the field
they originally wanted. The participants had varying interests influencing their
study paths: engineering, programming, IS, user experience, and design.
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4.2

Results on how we can change high school students’
perceptions of the IT field

Article V is a study of meanings making and value co-creation in a high school IT
course. The aim of the course was to broaden high school students’ image of the IT
field and consider an IT career as an option through an entrepreneurship project
with tasks contributing to students’ business plans while introducing them to the
methods and types of work in the IT field. The aim of the study was to investigate
the following question: how can we change high school students’ perceptions of the
IT field? To answer this question, I looked at what motivates high school students
to take part in such an intervention and what kinds of meanings making emerged
through the intervention. The theoretical lenses I used in analysis were 1) value cocreation (Grönroos 2011, Vargo and Lusch 2008) to make sense of the students’
motivations for taking part in the course and 2) resemiotization (e.g. Iedema 2001,
Iedema 2003, Kerfoot 2011, Koivistoinen et al. 2016) to examine meaning-making
during the course.
The course was informed by the answers to research question one and is also
one of the results here (see more details in appendices). The course is not a solution
to everything but offers one possible way to provide high school students a broader
understanding of the IT field.
Value created through the IT course
Here, the focus was on value co-creation from the perspective of students and the
teacher (see table 4). To see what may have motivated students to choose the course,
I looked at value expectations. The first questionnaire showed students chose the
course because of interest in technology, computers, the course, or needing study
credits. The students hoped the course would teach them about IT work, coding,
computer-related tasks, or something new; other reasons were providing new
experiences, nothing special, and late mornings. The teacher expected outside
expertise and class-ready materials for her course and help in offering the students
an introduction to the IT field with positive experiences. She hoped the students
would behave better with outsiders in the classroom and suspected that students
anticipated that the course would provide “easy credit”.
At the end of the course, students completed another questionnaire. Most
students said they now had a more diverse view of the IT field, liked the variety,
visiting the universities, making websites, learning new things, fun work, planning
78

the business, and the freedom in the coursework. As for improvements, some
thought there could be more programming and more contents or tasks. The teacher
thought there was enough extra material for those interested.
Table 4. Value created for the two primary stakeholders (article V).
Students

Teacher

Value

Interest in technology and computers;

Getting outside expertise and

expectations

the course sounded interesting; needs class-ready materials for the
course credits

course she is teaching; offering
students an introduction to the IT
field with positive experiences

Experienced

Fun to work with friends; interesting

value:

information; practical experiences with students listen to outsiders better;

Process

IT and business; variety in schoolwork; relaxed experience – no planning

related

freedom in coursework; visiting

for the teacher; something

universities.

different; good new materials for

Support for teaching a subject;

the course.
Experienced

Broader understanding of the IT field

value:

and its opportunities; finding one’s own did what they were asked to;

Outcome

areas of interest; new skills: making

students left with a good feeling;

related

websites, product design and

course will be offered in the future.

Students introduced to IT; students

development, teamwork,
entrepreneurship.

The students’ essays provided insight into what value they gained during the course.
A broader understanding of IT studies and careers was often mentioned.
Knowledge of the IT field itself is a general statement, but some students found
specific areas of interest in IT. Despite that interest, they remained unsure about
choosing IT. Some thought they had received a good introduction to
entrepreneurship, learned about product design, and knew more about what to
consider when starting a business. We asked the teacher whether we achieved our
learning goals of introducing students to the IT field, and she thought we had.
Many essays mentioned visiting the universities; practical aspects appeared to
be important to the students. Having outsiders give presentations during classes
contributed to the value perceived by the students. The researchers’ observations
from the first university visit describe the atmosphere as pleasant and students as
engaged in the activity. The second visit at a university involved presentations
rather than activities, and students complained about standing and listening, but
these concerns were not reflected in the essays or end-of-course questionnaires.
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Students said they had learned useful things on the computer such as designing
and creating websites. Learning new things was common, as were considerations
of usefulness in the future. In the essays, students mentioned learning skills related
to making websites, logos, designing and developing a product, making a business
plan, marketing, planning, and elevator pitches. Design and development were
mentioned often, and some students recognized challenges and learning
experiences regarding creativity. Teamwork was a frequent topic; students wrote
about succeeding with a team, having to take other people’s opinions into
consideration, and thoughts on who to hire.
Many students “liked”, “enjoyed”, and had “fun” with creative tasks such as
design and development. Interestingly, the teacher thought the students disliked
making websites at first but liked making videos. This was in contrast with what
the student data indicated, as many said they liked making the websites, and few
mentioned videos at all. The teacher liked that some students were very enthusiastic.
As for her own experience, the teacher said she had a good feeling about the
experience and that it would have been challenging to create the course on her own.
Throughout the course, the teacher was very open about not knowing something
and asked the researchers if they did. She listened when the researchers started the
course with the presentation about the IT field and said it contained information
that was also new to her. The teacher said it was nice to have outsiders because
students behave differently.
Researcher observations by me and a co-author offer outsiders’ perceptions of
the process. Overall, the teacher paced the course in a way that gave the students
time to experiment together and frequently encouraged that activity. Once the
students understood that the business idea was imaginary and that they did not have
to actually make the product, they relaxed and had fun with their ideas. This was
also observed by the teacher. Having fun and humour were present throughout the
course in the informal interaction between the teacher and her students. This
informality and relaxed atmosphere appeared to affect the coursework, as students
were not concerned about completing some tasks. There was also humour in some
of the essays.
Resemiotization within the IT Course
Value creation and meanings making were intertwined in the data: students reported
an increased understanding of the IT field, with some naming IT as a possible career
option. Based on the questionnaire and essay data, it appears that the goal of giving
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the students a better understanding of the versatility of the IT field was achieved,
at least on some level. Although students repeated many things they were told
during the course, they also discussed their own experiences, concerns, and ideas.
In the closing questionnaire, the students were asked what they learned about the
IT field; they seemed to have understood the diversity of IT work. Students
mentioned activities they experienced: editing, web design, entrepreneurship, and
business development. When asked if the course changed their opinions of the IT
field, the ones with more positive responses also tended to mention an interest in
the field.
The questionnaire answers repeated things from the course, while the essays
provided more insight into the students’ own thoughts on the course and the IT field.
In the essays, there were those who were already interested and those who had not
known about the field or considered its suitability as a career option. There were
descriptions of the practical experiences during the course, remarking on the
opportunity to get to know the field. Although this course did not include any
programming, that topic came up many times. Students also wrote that innovating,
product development, building, and testing as interesting. The essays included a
variety of IT-related vocabulary, such as “user interface”. Naturally, some students
were simply not interested in an IT career.
The essays about future technology were written by boys. Many repeated
things about the IT field they saw or were told about during the course. However,
many wrote about subjects that were not explicitly discussed in the course, such as
cars that drive themselves, showing how the students brought their own background
and interests into the meanings making. Early in the course, we said IT could be
used to help people, and students offered their own ideas related to security and
privacy, along with criticism of the extent to which technical innovations are used
to improve people’s lives. Many essays discussed how IT developments will help
people by improving processes and making the world more environmentally
friendly, visualizing developments in machines, devices, and networks and
infrastructure. Most essays on the future and IT estimated that development will
continue and that we cannot predict what will happen. Many of these essays
discussed the IT field’s effect on people: technology resulting in unemployment,
making people lazy, or technology taking over the world, robots human rights,
warfare, misinformation, and cyber security issues. These relate to things we see
often in media and society. The essays on “My future as an entrepreneur” discussed
product development, design, and making websites. The students drew on their
experiences with product development, user-oriented design, web design, and
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marketing. These students focused more on entrepreneurship and what it entails.
They wrote about responsibilities, the freedom to work anywhere and anytime,
getting rich, and working with others. The students analysed their aptitude as
entrepreneurs versus employees and addressed possible challenges. Some students
discussed branding and image, which were not specifically addressed in the course.
The students wanted to improve things and help people and society. These students
considered the combination of entrepreneurship and IT in their possible interests
and futures.
Looking at the students’ business ideas, they were told that they had freedom
to do what they wanted; the task was only to make a demo. The course subject was
labelled “IT”, and students were given a presentation about it in the beginning.
Hence, it was not surprising that all student companies had some IT-related idea.
The students looked to their own interests and came up with IT-facilitated solutions.
The researchers’ observations provide insights into the collaboration and
meanings making that occurred during the course. The course introduced
discourses, practices, and material objects from IS research and education in the
high school context and provided experts in the classes. The researchers’
observation notes show that the teacher would start the lesson and confirm with the
researchers what she said or ask them to explain things that were unfamiliar to her.
The meanings making occurred between the teacher and student groups, the
researchers and the student groups, and between the teacher and the researchers.
Meanings making also happened among everyone involved, as the teacher
discussed students’ questions with the whole class. Concepts and ideas were
discussed together in the moment, and the materials were adjusted and improved
during the process. It was not easy for the researchers to interact with the students
during classes, as they were not eager to ask for help or ask questions.
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5

Discussion

The aim of this thesis was to gain an in-depth understanding of high school girls’
career choices regarding the IT field. Nexus analysis (Scollon & Scollon, 2004)
guided the research to focus on the relevant discourses, actors, and interactions –
including their backgrounds and histories – that influence girls’ choices. The
understanding gained from this research was intended to help find new ways to
improve the gender balance in IT.
This chapter answers the research questions presented in the introduction:
1.
2.

What shapes high school girls’ career choices as regards the IT field?
How can we change high school students’ perceptions of the IT field?

To answer the research questions, I conducted the research in several phases and
reported the results in five articles (I–V). First, I carried out a narrative literature
review on girls’ career choice and IT, which provided insights from existing
research over an extended period of time. Second, I examined what influenced
current high school girls’ career choices with a student survey and a number of
interviews with girls, boys, and IT teachers. Third, I interviewed more high school
girls and study GCs and looked for factors creating girls’ exclusion from IT,
intentional or otherwise. Fourth, I used the high school girls’ interviews and
university students’ interviews and organized a group discussion with high school
students, university students, and women in IT to analyse women’s discourses on
IT and IT careers. Fifth, I designed and piloted an IS-oriented IT course in a high
school and analysed the kinds of meanings making and value co-creation that
emerged through the process.
In this section of the thesis, I summarize the findings and answer the research
questions (5.1). Then, I discuss the theoretical (5.2) and practical (5.3) implications
of this thesis. Next, I discuss the reliability and validity of the findings (5.4) and
the limitations (5.5) of this work.
5.1

Summary of findings and answering the research questions

In the following subsections I answer the research questions based on the findings
of articles I–V. In 5.1.1, I discuss results related to RQ1 through the concepts of
discourses in place, interaction order, and the historical body. In 5.1.2, I discuss the
results related to RQ2.
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5.1.1 What shapes high school girls’ career choices as regards the
IT field?
The articles I–IV answered the first research question. Article I mapped the issues
affecting girls’ choices from the literature and revealed long-standing historical,
social, societal, and cultural issues, along with discussions of the career choice as
a one-time event rather than a complex and dynamic process (see Jung and Lyytinen,
2014). Article II showed that high school students have gendered understandings
of the IT field even while lacking a knowledge of it; it also revealed that the interest
needs to come from the students themselves. IT teachers believe that they can make
a difference, but students have little time to learn IT skills. Article III focused on
issues related to the historical body and interaction order as creating exclusion of
girls from the IT field, considering individual and structural issues, whether
exclusion was intentional or not, and whether it was done to or by someone
(similarly as Iivari et al., 2018). The results showed mostly unintentional exclusion
by others and intentional exclusion by the girls themselves. Article IV looked into
women’s discourses on IT and IT careers.
Next, I discuss the findings on RQ1. As I used nexus analysis and the concepts
of interaction order, historical body, and discourses in place in all four articles, I
have discussed the findings within these concepts. Article IV also provides insights
into girls’ career choices but does not focus exclusively on the high school setting.
Because of this, those findings are discussed in their own section.
Interaction order shaping high school girls’ choices of IT careers
In article I, the interaction order lens pointed to specific actors that can shape girls’
career choices in existing research, including family, teachers, and peers. The
literature emphasizes men’s influence as significant in shaping girls’ choices (e.g.
Adya and Kaiser, 2005; Lenox et al., 2012; Wang et al., 2015); it is as if men are
the gatekeepers of technology. As peers and role models of the same gender are
lacking, girls can feel “alienated” if they choose IT careers. The expectations of
women are contradictory; feminine qualities are thought to be important for the IT
field (e.g. Blomqvist, 2010; Oudshoorn et al., 2004), but the culture in that field
does not support or invite women (Fuller et al., 2013; Gill & Grint, 1995; Grint &
Woolgar, 1995).
Article II shows that society, teachers, and parents play a role in gendering and
segregation, reproducing surprisingly gendered discourses, expectations, norms,
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and upbringing practices. These all affect the students’ choices. Although girls say
everyone should be able to choose any career, they also preferred traditional and
gendered choices: social, caring, and creative work (see, e.g., Barone, 2011;
Charles & Bradley, 2009; Falk & Hermle, 2018; He & Freeman, 2010; Hyde, 2014;
Michie & Nelson, 2006). Interaction order affects the students through gendered
expectations at home and school that are communicated with subtle suggestions.
At both home and school, men had largely introduced girls to IT (in line with, e.g.,
Serapiglia & Lenox, 2010). This appears to reflect the male-dominant culture in IT
(Boivie, 2010), which in turn may explain why girls look to men to mediate their
interest in IT. The girls also felt the discourses of technology are already directed
towards boys in childhood; not much has changed since Spertus’s findings were
published (1991). The IT teachers noted gendering in representation, as men tend
to be the ones interested in or teaching IT in high schools. This conflicts with
suggestions to reduce the emphasis of math in IT (see Babin et al., 2010), as IT and
math teachers are trying to motivate their students to study math by describing how
useful it is. Although the connection between math, programming, and masculinity
has been discussed (Boivie, 2010), math does not appear to be the problem here;
the problem is the image of the IT field itself. The teachers still believe they can
influence their students through example and encouragement and that it is not too
late to start in high school (in line with Zeldin & Pajares, 2000). In the end, it is up
to the students to find interest in IT, but this seems unlikely to happen with the
current structures.
Article III shows that the literature has provided us a variety of actors shaping
girls’ career choices, consciously and unconsciously. There is conflicting evidence
on whether the influence of different actors is encouraging or discouraging girls in
choosing IT careers. Studies have shown teachers may do either and can influence
girls with subtle and even unconscious remarks. Here, the girls thought teachers
influenced ideas of different fields as kind of representatives. Earlier research has
considered GCs’ role in education (Watts & Sultana, 2004) and found them weak
or unencouraging influencers (Babin et al., 2010; Turner et al., 2002). The
interviews reported in this thesis indicated GCs’ important role in conveying
information and suggestions to the girls, but they cannot emphasize IT above other
fields; they pointed out industry representatives’ role in enforcing stereotypes. In
the end, both the girls and their GCs look for information online (see studies on
gender differences in online behaviour by Colley & Maltby, 2008; Holmberg &
Hellsten, 2015; Teo, 2001). This underlines the need to be critical of what
information we provide online. The literature recognizes family as encouraging and
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emphasizes fathers’ influence on girls’ choices (e.g. Lenox et al., 2012; Wang et al.,
2015, etc.), but the GCs considered mothers important in line with the suggestions
of Adya and Kaiser (2005). By global standards, Finnish women are well educated
and deeply engaged in working life, both of which may be significant. The girls
interviewed here considered family an important influence, but small everyday
interactions were also recognized as shaping ideas. The empirical data in article III
revealed several actors intentionally or unintentionally playing a part in excluding
girls from IT. All the girls intentionally excluded themselves from the IT field. So
had the GCs, although they try to talk about the field to their students. The overall
ideas appear to be that all people should be free to choose what they want to do and
that some (other) women should definitely choose IT.
Historical body shaping high school girls’ choices of IT careers
In article I, the historical body lens focused the literature review on existing cultural
norms, assumptions, and stereotypes affecting girls’ interest in IT. These findings
include childhood’s gendered upbringing and education and what we see in society.
The literature shows that we have continued to reproduce history through our
everyday actions, but these findings offer an opportunity to discuss and challenge
old assumptions. Previous research points to the need to study the educational
context, as the school environment and teachers can shape students’ assumptions,
norms, and stereotypes (e.g. L. Carter, 2006; Thomas & Allen, 2006; Turner et al.,
2002). We could gain a better understanding of girls’ everyday lives in relation to
technology and meanings making around IT and the IT field.
Article II showed gendering and segregation in the current high school students’
historical body. Interestingly, there is a division between IT use as gender neutral
and the IT field as masculine and uninteresting (see Barone, 2011). This generation
of digital natives (Vodanovich, Sundaram, & Myers, 2010) appears to be recycling
the gendered views of the IT field (cf. Ule et al., 2015). The girls described IT
careers as uninteresting (see Hyde, 2014) and unlikely to match their values (see L.
Jung et al., 2017). It appears that girls’ daily IT use does not result in an interest in
IT careers. Despite similar IT use, the girls and boys had different thoughts on the
IT field as a career option. IT teachers see their students’ IT skills as lacking, which
they consider a troubling issue for any future careers. Notably, the teachers talked
about their students in general, not just the girls (see He & Freeman, 2010). The
teachers said girls are guided by culture and society in their decisions not to take
IT courses. The teachers are equipped to provide IT courses, which may be offered
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if students enrol. The courses often include basic computer skills, software use, or
programming. The findings indicated that the type of historical body we gain is
significant and that we should consider how much importance we attach to IT use,
as opposed to designing and developing technology. Research has shown hedonic
computer use brings more self-efficacy, which opens another avenue that could be
studied further in this context (Wei et al., 2011). Emphasizing IT use could also
reinforce negative perceptions of the field as simply sitting in front of the computer,
which the girls (and boys) found unenticing. This focus can exaggerate the image
of computers as technical tools and omit the aspects related to IS and the complex
social practices in which they are embedded. It was also interesting that high
schoolers do not think “sitting on the computer” will be a problem in other
professions. We need to be aware of what perceptions our students are absorbing
through education. Emphasizing IT use can limit the way we look at this gender
division in technology.
In article III, the analysis of literature shows cultural norms, assumptions, and
stereotypes inhibit girls’ interest in IT by implying that IT is not for them and thus
contribute to exclusion dynamics. The empirical data shows our upbringing
practices and basic education remain gendered and do have impact the career
choice. The girls and GCs both talked about how IT stereotypes and the girls’ lack
of knowledge of and interest in IT contribute to exclusion (in line with, e.g., Craig
et al., 2013). The interviews showed that due to the GCs’ backgrounds, they may
have difficulties in understanding and explaining the field to their students. This
aspect of the problem has not been clearly addressed thus far. The general lack of
IT education contributes to exclusion (e.g. Kindsiko & Turk, 2017), as there are
few courses if any to choose from; those that do exist often suffer from boring
content and a lack of information about IT work. The combination of these
influences appears to push girls towards excluding themselves from IT. This study
highlights how both individual and structural factors in our education shape the
exclusion of girls from IT.
Discourses in place shaping high school girls’ choice on IT careers
In article I, the discourse lens showed the significance of societal and in situ
discourses around the topic and how most of them discourage girls from choosing
IT careers. The review showed researchers’ ways of constructing the topic in their
arguments. Central discourses paint the IT field as unwelcoming to and unsuitable
for women (see Pretorius and de Villiers, 2009). The discourses on IT reproduce
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old norms, stereotypes, gender roles, and behaviours, and it is easier to choose what
is expected of us as adolescents (see Rommes, 2010, on identity and fitting in).
Work-family balance is considered a problem because of women’s traditional
domestic roles; the field is male dominated and thought to require technical (i.e.
not feminine) skills (see Halberstam, 1991). Feminine qualities have been
considered important in some IT careers (e.g. Blomqvist, 2010), but the field’s
culture is not supportive of women (e.g. Dasgupta & Stout, 2014; Gill & Grint,
1995).
Article II also showed that high school girls’ perceptions of IT are influenced
by discourses in place that are stereotypical and non-informative (in line with Lang,
2012; Master et al., 2016; Wong & Kemp, 2018). Students are not introduced to IT
careers in high school studies and were surprised by the diversity of the field in the
IT course developed for this thesis. IT use is compulsory for everyone in Finnish
high schools, but everyday use and basic competence do not mean that students are
tech savvy. Overall, IT use was mostly limited to entertainment and schoolwork,
which did not appear to result in students being confident about their IT skills. IT
courses are optional, and girls are not enrolling in them, according to both students
and teachers. The girls are also deterred from IT later because they (wrongly)
assume they need programming skills to enter university studies. These
assumptions may stem from discussions about programming in education, which
overemphasizes it over other aspects of IT. It is important to break the one-sided
views of the field early on. Additionally, IS has been described as the more feminine
side of IT but is still affected by IT stereotypes (e.g. Joshi & Schmidt, 2006). Instead
of discussing how soft, technical, or feminine some disciplines are, we can
highlight the variety of the IT field as a whole (see Cheryan et al., 2015). IT teachers
are aware of these stereotypes and think students are affected by them, so they try
to provide more accurate information about the field. Considering the discourses
on IT careers, the teachers thought students have plenty of information available to
them, except for what the work is like in practice.
Women’s discourses on IT and IT careers shape girls’ choice
Because the stereotypical and uninformative discourses appeared to play an
important role in girls’ choices regarding IT careers, I focused on discourses in
article IV. The difference here is that the focus is not only on what happens in high
school. Article IV inquired how women construct IT and IT careers in their talk.
There is research on women, IT, career choice, and some studies on discourses (e.g.
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Fuller et al., 2013; Nielsen et al., 2003; Pretorius & de Villiers, 2009; Wong &
Kemp, 2018). We needed to understand how women see IT and the IT field and
how they position themselves in relation to it. Here, the interest was in how
women’s discourses evolve as they pass through high school and university into
work life. In addition to the high school girls, I needed to find women who had
already chosen to study and work in the IT field to gain some insights. This study
identified discourses on IT in women’s talk: “IT as alien”, “IT as extra”, “Males
introduced me to IT,” “I can’t,” and “You must prove yourself”. In these discourses,
IT is constituted in certain ways that have implications on women’s career choices.
This study identified three discourses on IT careers: “Not my thing”, “Could try but
probably won’t”, and “Curious about everything”. In these discourses, the women
are positioned as the Resistant, the Indifferent, and the Explorer. Interestingly,
while the curious explorers had generally positive attitudes, none of the
interviewees prioritized IT as a career option. The Resistant do not consider it, the
Indifferent may try it if their other options fall through, and the Explorer is
interested in many fields, often related to science or technology.
The study showed women share similar discourses on IT in different life stages,
but they can also position themselves differently in relation to an IT career. As in
earlier studies (Adya & Kaiser, 2005; L. Carter, 2006; Guthrie et al., 2011), many
women did not consider themselves confident technology users, and girls were
saying they “don’t know much” (see Ehrlinger & Dunning, 2003, on women
underestimating their performance). IT was described as alien and men as
mediators between women and IT. This reflects a world where men design
technology for other men and inadvertently make technology feel alien to girls (see
Munafo, Diedrick, & Stoffregen, 2017). Related to this, the high school students
did not consider the use of mobile phones as “real” IT use that increases IT-related
self-efficacy (see Wei et al., 2011 on hedonic use and self-efficacy). Voluntary
leisure time use was familiar, easy, frivolous, and light, while the compulsory
computer use at school was serious, boring, strange, and difficult – and that was the
“real” IT. These findings on young people who are digital natives (Prensky, 2001;
Vodanovich et al., 2010), are notable for their seeing IT as alien, boring, and
difficult, despite being surrounded by technology all their lives. The girls
questioned the stereotypes as probably inaccurate but did not have alternative ideas
regarding the IT field. Combined with the IT professionals’ difficulties in
explaining what they do at work (see Nielsen et al., 2003; Von Hellens et al., 2001)
we have a serious problem to address. The university students and women in IT
talked about having to prove oneself and to show that one belongs in the field.
89

Some of the university students had experienced unwelcoming conduct from peers
and teachers (in line with Trauth et al., 2008), but they also experienced elation
after succeeding in their efforts (Turner et al., 2002 found similar empowerment
experiences). Because of attitudes about women as IT professionals, the study and
work environments in the field may still not be easy for women. Fortunately, the
women also brought up positive experiences in their talk: team spirit and equality
at work.
5.1.2 How can we change high school students’ perceptions of the IT
field?
Article V inquired into how we can change high school students’ perceptions of the
IT field (RQ2). Based on what I had learned so far, I designed an IT course and
used the value co-creation lens to identify what may motivate high school students
to take part in such an intervention and the resemiotization lens to inquire about the
kinds of meaning-making that emerged through the intervention. In the following
subsections, I summarize these findings.
Value co-creation
In article V, the aim was to provide the students a useful experience that would
change their views on the IT field, revealing it as diverse and hopefully interesting;
in other words, to provide value to the students. This motivation stemmed from
earlier findings on the field’s problematic image (Carter, 2006; Vainionpää, Kinnula,
Iivari, & Molin-Juustila, 2019). For a collaboration to continue, all stakeholders
need to experience value through the collaboration (Vargo and Lusch 2016).
Therefore, the teacher was also considered. Regarding the value expectations and
motivations for taking part (see Kinnula et al., 2018; Kujala & Väänänen-VainioMattila, 2009), the students had a vague interest in the subject and anticipated
learning something new. Earlier work has found course-taking to be influenced by
gender differences in self-efficacy, values, interests, and stereotypes (Beyer, 2014),
which the teacher attempted to address in marketing the course as relaxed and
oriented towards entrepreneurship. This points to the significance of course
description and advertising. The teacher expected to gain outsider expertise, a new
course and materials, a novel experience, and knowledge support. Guided by earlier
research (e.g. Kinnula et al. 2018), I focused on value related to both process and
outcome. The students experienced value in a broader understanding of the IT field,
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and some found specific areas of interest. As research has indicated that a lack of
knowledge about IT careers is an issue (L. Anderson et al., 2017; Vainionpää et al.,
2019), we hoped information about and differentiation of the various disciplines in
IT (Whelan and Firth 2012) could spark an interest in some students. Almost all
students said their views of the field had changed, but many would still not choose
IT as a career. Finding some students more interested in IT was considered a good
outcome, but so was having the students making more informed decisions about IT
careers.
The students saw value in the practical aspects of the IT field, gaining business
and IT-related skills, and hearing from experts in the field. The students thought the
skills and knowledge they learned about IT and entrepreneurship would be useful
for their futures. Many of these positives have been suggested, including guest
speakers, showing innovative technology, and career counselling (Whelan & Firth,
2012). Some wanted more programming and more assignments. As students’ skill
levels differ, their expectations can vary. For all to experience value, this should be
considered when planning such a course. To accommodate different skills and
interests, we can offer different types of courses, have more technical tasks, or offer
content from which students can choose. The students liked the visitors and visits
during classes (in line with suggestions of Thouin et al., 2018). While visits can
disrupt regular routines at school, they also provide the students with a connection
to their future learning and working environments. In this course, the visits were
made with the ulterior motive of lowering the threshold of applying to study in
these institutions by making them more familiar. The idea here is to use visits as
marketing tools. The overall impression reported by the students was positive.
Having fun was a significant finding. The role of humour has been discussed in
relation to design practices (Iivari, Kinnula, Kuure, & Keisanen, 2020), but the
findings in this study suggest humour should also be considered in IS education.
The students reported that they enjoyed the creative tasks and working with friends.
It seems that creativity, freedom, and lack of structure are unusual in high school
classes. Creativity has been recommended for encouraging girls to enter IT (Vekiri,
2010; Wong & Kemp, 2018), and the students’ active role is not unusual in an IS
context (S. Goode et al., 2007). Students had fun working together in teams but
also considered the need to be careful about whom to work with. Independence
comes with responsibility, and while some students enjoyed it, some students
experienced it as challenging.
The teacher reported gaining value from the collaboration and was satisfied
with the course. She planned to give the course the following year, independently.
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This was the researchers’ intention and a significant finding as to empowering the
teacher. On the whole, all stakeholders described their experience in positive terms.
This is a goal worth aiming for: positive experiences and learning new things.
Meanings making
As I analysed the meanings making that emerged in this IT course, the
resemiotization lens directed my attention to the fact that we brought some of the
discourses, practices, and material objects from IS research and teaching in higher
education into the high school context. The students and the teacher then started
making sense of them based on their own resources, discourses, and experiences;
earlier research on renewing education has also used this lens (e.g. Kerfoot 2011,
Koivistoinen et al. 2016). In accordance with the literature (Koivistoinen et al. 2016,
Scollon 2008), we considered the collaborative construction and negotiation of
meanings important in this study. During the course, we found the students
repeating many things said in the course, but they also interpreted the course and
its contents by adding their own thoughts to the essays. The essays proved useful
for findings on resemiotization, as the students reflected on their experiences and
considered what the future might hold. The students reproduced the discussions on
the broad relevance and diversity of the IT field. They wrote about the positive
aspects of entrepreneurship; as to the IT field, they identified activities they had
tried and found interesting. In the essays about future technology, students
discussed both positive and negative developments of technology. These were
clearly connected to prevalent societal discourses and media, especially the cinema;
technology affecting unemployment and the future world from Wall-e and
Terminator. The students also wrote about improving the world in various ways.
This demonstrated that the students relied on versatile resources derived from their
everyday lives – their historical bodies (see also Scollon & Scollon 2004) – in their
meaning-making.
As research has indicated (e.g. Lang et al. 2017), the girls in this study appeared
to be more interested in the multi-disciplinary aspects, but creativity was also
considered challenging. We had more male students in this course, but a woman
teacher and two women researchers represented the experts in the field. Our data
does not show what effect this had, if any, but since environment and representation
matter (see, e.g., Fisher et al. 2015; Michell et al. 2018), we paid attention to this
fact.
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5.2

Theoretical implications

In the following subsections I discuss the implications for research. First, I discuss
those related to RQ1, which is discussed in Articles I–IV. Then, I discuss the
implications related to RQ2, which involves Article V.
5.2.1 Research on women and IT careers
The literature review (article I) has implications for the topic of women and IT
careers and for methodology. Because the IT gender imbalance persists, we need to
continue looking for different viewpoints and approaches that can offer new ways
to reduce the barriers that are inhibiting girls from choosing IT careers. As actors
in situ, researchers and educators in higher education simply must do more. We
need to be self-aware, keep talking about this issue, and consider what we can do,
rather than letting the gender imbalance become the norm (Trauth, 2012). The
literature points to the need to create awareness about IT careers and find ways to
encourage girls to consider themselves capable of taking part in shaping
digitalization and society. The analysis of the literature (article I) revealed a number
of discourses that have persisted for decades affected the career choice regarding
IT: actors from home, school, and the larger society and their relationships to the
high school girls and our societal histories and the girls’ own experiences were also
contributing factors. In this research, the findings come from the literature
addressing the IT field, but many of the findings can be applied to career choice in
general. However, some issues are specific to the IT and IS fields: the societal
discourses on IT careers as conflicting with women’s qualities in general, the
influence of men on career choice, and girls’ lack of interest, knowledge,
experience, and self-efficacy. The rich and wide picture that is drawn by this
analysis makes the complexity of this issue visible and concrete. Earlier literature
reviews have had different foci, such as the effect of the school environment
(Volman & van Eck, 2001) or the situation of women and IT in different life stages
(Oehlhorn, 2017). This analysis provides a comprehensive view of the different
influences on high school girls’ choices by giving due consideration to the
individual and the broader society, including historical, environmental, structural,
cultural, interpersonal, and personal factors.
The findings in article II show that a cycle of gender segregation is upheld and
reproduced in high schools. The findings indicate that various life experiences play
a role in shaping girls’ perceptions of IT and their career choices. While those
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choices partly reflect the students’ own perceptions, the views of other people can
influence them and result in the gender bias being repeated over multiple
generations. These biases are repeated through stereotypes, educational prejudices,
assumptions about professions, and so on. Earlier studies have discussed the
gendering of IT occupations (Corneliussen, 2004; Craig, 2016; Joshi & Schmidt,
2006; Lang, 2010). The gendered views and biases are old but persistent (Bray,
2007; Kenny & Donnelly, 2020; Rommes, 2010). This study shows that gendering
prevails in high schools and that the girls’ lack of knowledge about the IT field
helps make it possible for the biases to take hold. This cycle of gendering in IT
persists, particularly in post-industrial countries such as Finland (Charles &
Bradley, 2009; Hyde, 2014) where women work mostly in social and care-oriented
fields. As the girls thought that being “the only girl” would be lonely (Blomqvist,
2010; Cheryan et al., 2015), we need to pay attention to networking opportunities
for women in IT. Although their numbers are low, there are still women in IT, and
we need to make them visible to the girls. The girls’ mothers may be of help.
Although teachers are often women in Finland, IT teachers and technical support
personnel are often men, which also reinforces the culture of gendering technology
and women working in non-technical occupations. Encouragement and exposure
to IT (Wang et al., 2015) is lacking for all students in high school, and as girls
continue to avoid IT careers, the gendered cycle repeats.
Many of the results in article III are in line with earlier findings on gender and
IT, such as the role of different actors and the impact of societal and cultural issues.
The approach to high schools as significant sites of exclusion in the issue of girls’
career choice and IT careers is novel. Earlier research on gender and IT has not
fully acknowledged this element when reporting findings on actors and factors that
influence girls’ career choices. Psychology informs us that students learn about
gender through study materials, gendered treatment, and observation (Basow,
2004), and sociology has discussed the hidden curriculum that conveys what is
expected of us through unofficial rules, routines, and structures (Haidet, Teal, &
Hafferty, 2020). Education and sociology have considered the social reproduction
of gender and high schools as site of exclusion (Clark & Millard, 1998; Parrillo,
2008; Riddell, 2021). Although these ideas have appeared in other fields, they were
not previously visible in the IT literature. IT research has recognized the influence
of teachers and environments influencing girls’ sense of belonging in IT (Master et
al., 2016; Rommes, 2010; Turner et al., 2002; Zhang, 2007). The difference here is
looking at the high school as a complex microcosm, and nexus analysis guides the
analysis to also consider the larger society around high schools. This provides
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another angle to approach the phenomenon by emphasizing factors like curricula;
although they have been discussed (e.g. Carter, 2006; Fisher et al., 2015), curricular
factors require more attention. In this study, most of the schools’ curricula did not
include IT courses, with the few on offer considered boring. Students also exclude
themselves from these courses because of their structures. Consequently, the IT
teachers did not appear to be significant (as opposed to e.g., Turner et al., 2002;
Vekiri, 2010): they had no real chance to make an impact. Because of this dynamic,
the GC role is emphasized in shaping students’ choices. This differs from earlier
findings on the role of GCs (Babin et al., 2010; Turner et al., 2002). Unfortunately,
this study found the GCs to be uneducated on IT and related occupations, even
occasionally reproducing old views and stereotypes. The GCs also mentioned that
IT lacks clear career paths. While this can be true, it also reveals that we have not
succeeded in communicating clearly about IT careers; we could discuss the variety
of options as a positive. In this uninformative environment, the students can turn to
the internet, which emerged as the first avenue for not only students to find
information about careers but also for GCs trying to advise students. This factor did
not come up in the IT literature. Another gap in our knowledge relates to the actual
IT courses in high schools. There is ample research on IT adoption in classrooms,
but not on the contents of IT courses and their role in curricula. Overall, a key issue
here is the lack of education and information that give the students an understanding
of IT careers, resulting in girls’ exclusion from the IT field.
Article IV contributes to research on gender and IT through the discourse lens.
Earlier studies have identified factors affecting women’s choices regarding IT
careers (e.g. Anderson et al., 2008; Oehlhorn et al., 2017; Stanko et al., 2014;
Zarrett and Malanchuk, 2005) and studied discourses around gender, masculinity,
identity, IT careers, and technology in general (e.g. Boivie, 2010; Pretorius and de
Villiers, 2009; Nielsen et al., 2003; Wong & Kemp, 2018). The studies often use
the metaphor of a path or a pipeline when talking about the career choice
(Blickenstaff, 2005; Croasdell et al., 2011; Dasgupta and Stout, 2014; Zarrett and
Malanchuk, 2005). The use of words like path or pipeline implies a direct road
towards a known destination, which omits all the possibilities to make choices
along the way and to find your interests. This also links to the findings in article II,
where the GCs indicated that students could not see IT career paths or picture what
they would become if they chose IT. The findings in article IV support the idea that
career choice is a process in which the destination can change many times. The
process view allows the examination of women’s choices to pursue an IT career as
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complex, dynamic, and lifelong processes (cf. Jung and Lyytinen, 2014), without
pre-defined results that are triggered by specific events (see Correll, 2001).
Although Article V did not emphasize the gender aspect, the work was intended
to find a way to present the variety in the IT field and encourage girls to consider
IT as an option. The effort was based on what I had found in research on girls’
career choices and IT (e.g. Cheryan et al., 2015; Lang et al., 2017). Four girls gave
their consent to use the data in this research, and all said their views of the IT field
broadened; one also considered software development a viable option after all.
Therefore, the entrepreneurship-oriented introduction to IT seems like an option
worth future research efforts. As the different aspects of IT are presented to all
students, it does not assume girls’ interest in any one area (see Wong and Kemp,
2018); rather, it allows them to find their interests. On the inclusion front, I did not
want to exclude boys from this effort as I think we should provide these sorts of
opportunities for all students.
5.2.2 Nexus analysis as an approach to study girls’ choice regarding
IT careers
Nexus analysis consider motives – the reasons why people say or do things (Scollon
& Scollon, 2004, p. 9) – and it led the analysis to consider the intentionality of the
influences in girls’ choice. Older literature referred to the exclusion of women in
IT as direct or intentional, whereas newer studies have found the environment in IT
to be unintentionally unwelcoming to women. Nexus analysis pointed to various
actors influencing the choice in subtle ways and without specific intentions to
discourage girls. Existing research has acknowledged these to some extent (e.g.
Cohoon, 2002; Gill & Grint, 1995; Rommes, 2010). This points to new research
opportunities on the current discourses in society and how they position girls in
relation to the IT field (see article IV). We need a better understanding of how the
different actors are shaping the processes of choosing. It is also important to keep
a focus on the girls and to try to better understand their experiences, which their
identities, expectations, attitudes, and views are shaping.
Looking at girls’ perceptions and career choices regarding IT, article II
indicated that girls make an intentional choice to disregard IT as an option (see
Iivari et al., 2018). However, behind this choice there are cultural, historical, and
social factors that influence the girls. Nexus analysis considers the current
discourses, interaction orders, and historical bodies as intertwined in our choices
(Scollon & Scollon, 2004). Research on gender and IT has looked at not only
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intentional choice but also at the invisible barriers women face because of cultural
beliefs and societal structures (e.g Adya & Kaiser, 2006; Michie & Nelson, 2006;
Rogers, 2015). In this study, the girls were aware of current ways of talking about
the IT field and recognized that they were influenced by the people and larger
society around them. The girls seemed less aware of how their own experiences
and histories shape their choices, and this is something we can make more visible.
On this point, we need to acknowledge that an IT career may not be suitable for
everyone (Iivari et al., 2018). However, when gendered segregation happens to
such a large extent as it does with girls in IT, it should be a matter of grave concern.
In article III, using nexus analysis was useful for studying high school as a site
for the exclusion of girls from different angles, with a focus on the different
influences behind the social action. Nexus analysis steered the study to the
historical, environmental, societal, structural, cultural, interpersonal, and individual
factors shaping girls’ career choices. The analysis revealed that discourses from
decades ago are still being reproduced and – along with several actors and their
interactions and their historical bodies – affect girls’ choice. The problematic
discourses, interaction orders, and historical body factors appear to be present in
high schools today. Nexus analysis also considers motives and guided the analysis
to look for intentionality.
As nexus analysis considers timescales (Scollon & Scollon, 2004, pp.171),
these studies show that while girls make their career choice during high school,
their decision is affected by influences that date back to childhood. Moreover, the
girls can decide to change careers and enter the IT field later in life.
5.2.3 Other theoretical concepts
Inclusion and exclusion dynamics in IT career choice
Considering research on inclusion and exclusion dynamics in IT, article III
underlines that exclusion can be intentional or unintentional and done to and by
people (similarly to Iivari et al., 2018). In this study, the girls intentionally excluded
themselves from IT, with powerful societal and cultural influences guiding them.
So, even if the choice lies with the girls, it is not necessarily a free and informed
choice. On the other hand, the girls have the right not to be included (Iivari et al.
2018, Andrade & Doolin 2016, Edwards et al. 2001, Mariën & Prodnik 2014, Taket
et al. 2009). Although this study emphasizes high schools, the data showed families
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and friends to be contributors to the exclusion of girls from IT. It is quite natural
for family and friends to play an important role in high school girls’ lives. The
curricula in high schools are created by national or state education departments,
while teachers are responsible carrying out education in schools. The teachers and
GCs act based on their historical bodies and the information available. These actors
may not intentionally exclude girls from IT, but their effect on the exclusion
dynamics was visible in the data. These findings show a mismatch between the
conceptual space of the adults and the experiences of the girls. Educators may have
good intentions, but girls are still excluded by themselves and by others.
Considering inclusion and exclusion in IT, many findings in article III are
similar to those of Iivari et al. (2018). There are also novel findings related to
individual, structural, historical body, and interaction orders (see Scollon & Scollon
2004). These include the high school curriculum and structures that exclude IT as
a subject, teachers and other staff influencing stereotypes, the GCs’ background as
unhelpful for understanding and conveying information about the IT field, and the
role of the internet in the background, all guiding girls to exclude themselves.
Inclusion and exclusion dynamics research in IT has previously focused on access
to and use of IT. Iivari et al. (2018) studied the exclusion of younger children from
IT development, while the present study focused on high school students, based on
a motivation to better include girls in the development of IT. Article III revealed
many obstacles in girls’ inclusion and showed how they come together in high
schools. The role of the curriculum was significant, as it positions IT as an “extra”
subject in students’ plans (see also article II). Curricula are significant considering
historical body and interaction order (see Scollon & Scollon 2004), as they imply
what is important in society. In practice, they guide the GCs in their work, and the
students in their choices. Interestingly, GCs have received little attention in research
on IT and the career choice, even though they are in a position to guide students
towards different careers. However, with their background as teachers they have
limited understanding of the IT field, which affects their abilities to communicate
about it to their students. This is an example that shows the significance of the
various factors related to the historical body and interaction order affecting the
exclusion dynamics that separate girls from the IT field.
Discourses to make sense of the IS career choice
Using the discourse lens in article IV helped make the complexity of the career
choice visual. It considers people’s subjectivity as something that is continuously
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constituted in discourses (Foucault, 1972, 1980; Weedon, 1987). This means that
subjectivities or identities are continuously negotiated rather than fixed, which fits
the idea of historical bodies as dynamic (Scollon & Scollon, 2004). There are often
several discourses persuading people to engage in them, but people can also
negotiate and challenge those discourses (Foucault, 1972; Weedon, 1987). For
example, this was visible in the girls questioning the IT stereotypes and the women
talking about the positives of being a woman in IT and how girls and women could
change their minds over time. In other words, the discourse lens enabled looking at
career choice as a process and revealed that it can fluctuate. The data showed how
women engage in different discourses in their IT careers. Naturally, there were
differences between individuals, but one speaker could adopt different discourses
at different times. As everyone’s subjectivity is not stable, individuals can shift
between different subject positions as they go through different life stages (see, e.g.,
Iivari et al., 2014). In the career choice context, this means that people who have
received an education in one field can still choose to change careers and study
something else. Women make their career choices as individuals, with their own
characteristics and experiences (Trauth et al., 2004), but ending up in a given
profession is not fixed by a person’s current thoughts or earlier decisions, as new
experiences can make new subject positions visible, possible, or even probable. In
fact, many women in the data had ended up in IT after starting in another field.
Moreover, the data indicates that women from any of the subject positions can end
up in IT.
The findings on women’s discourses offer insights for inclusion in education,
work, and society. The literature shows the persistence of the digital divide and
other kinds of exclusion dynamics in adolescents’ engagement with IT (see, e.g.,
Iivari, Kinnula, Molin-Juustila, and Kuure, 2018). Women have traditionally been
and currently are excluded from IT (article I). The inclusion literature emphasizes
not only people’s agency and empowerment (Andrade and Doolin, 2016) but also
the potential of social, economic, political, and technical conditions in inclusion
and exclusion (Mariën and Prodnik, 2014). The discourse lens (e.g. Foucault, 1972)
invokes consideration of how discourses can shape our perceptions of social reality,
the meanings we attach to things, how we position ourselves, and how power is
intertwined in discourses. This means that the lens emphasizes structural factors
that affect inclusion and exclusion. The discourse lens also considers discourses to
be something we can challenge (Weedon, 1987). Related to this, the empirical
findings showed the old, gendered discourses still circulate in how girls and women
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talk about IT, but some of the participants also questioned, negotiated, and
challenged them.
Resemiotization to examine change in IS research
Based on article V, I propose the resemiotization lens for researchers who want to
make sense of IS interventions, with a focus on how the change unfolds in meanings
making. Attention is centred on meanings emerging in situ and those extracted from
other contexts and times (Iedema 2001, Iedema 2003, see also Koivistoinen et al.
2016, Scollon 2008); both can be relevant in our actions. This means that the
complex socio-historical processes that shape meanings making need to be
considered (Leppänen et al. 2014, Scollon 2008). As we provide interventions, we
need to understand that people will rely on their experiences, resources, and
histories (Kerfoot 2011, Koivistoinen et al. 2016, Scollon 2008). We need to be
sensitive to adolescents when we plan ways to create interest in IT careers, because
they will affect the outcome. Earlier research has looked into how high schoolers
view the IT field (L. Anderson et al., 2017; L. Carter, 2006; Vainionpää et al., 2019).
We can take the work further by studying what kind of understandings and
interpretations the students make when they are introduced to IS topics and what
type of factors influence their sense making. Resemiotization requires the
participants to reshape and recontextualize the message to fit their lifeworld
(Kerfoot 2011). In article V, the societal discourses that students connected with
were important in how negatively or positively they viewed the future of IT.
Value co-creation for planning collaboration in IS interventions
The use of the value co-creation lens in article V proved useful for conceptualizing
and planning the collaboration with the stakeholders, the students, and the teacher.
The lens was used to understand how we can get students to take part in such a
course in the first place. Conscious planning for value creation during the
collaboration process and the outcome can guide the work (Kinnula et al., 2018).
This analysis shows what kind of value the collaboration between the researcher
and the teacher can provide. IS researchers have looked for particular things that
can encourage girls to engage with IT, such as the all-girl-model (Kamberi, 2017),
and discussed how factors like interdisciplinarity and creativity could interest girls
(e.g. Lang et al., 2017; Wong & Kemp, 2018). The present study brings value cocreation to the conversation. The approach of presenting the field broadly does not
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assume something that works for girls or boys; rather, it allows them to find their
own interest. Collaboration can be useful for teachers, but we need to listen to their
hopes and concerns because they are the ones in charge. Furthermore, many
existing efforts in IS research have been described as one-time efforts with positive
outcomes, but there has been less thought about continuity (Main & Schimpf, 2017).
The teacher said she was going to keep teaching the course in the future. This is a
promising finding and clear evidence of the teacher’s having experienced value.
5.3

Practical implications

In the following subsections I discuss the implications for practice. First, I discuss
those related to RQ1, which is examined in Articles I–IV. Then, I discuss the
implications related to RQ2, including Article V. Lastly, I discuss validity,
reliability, and the limitations of this work.
5.3.1 Implications for practice from findings on what shapes high
school girls’ career choices as regards the IT field
Articles I, II, and III revealed various factors influencing girls’ choice regarding IT,
with education having a central role. Articles II and III showed that the structures
of basic education in Finland exclude IT education, while article IV exposed issues
in discourses on IT and IT careers. All the articles also point to concrete
opportunities for making change. However, if girls are genuinely not interested in
IT, that is their choice. In any case, people need IT skills to take part in the
contemporary world. Ultimately researchers appear to agree that girls need to be
supported by others if we want them to join the field and then stay there as women.
IS in basic education
The literature review (article I) revealed numerous suggestions to offer IS education
early in basic education. However, IS research has paid little attention to early
education (see Iivari et al. 2016), even though we need to engage with girls early if
we want to change this situation (see Anderson et al., 2017; Zarrett and Malanchuk,
2005). Article II also showed the significance of early experiences and indicated
that we need to address early education to influence the culturally dominant views
and choices made in high schools. Universities can help by offering information at
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the very least, as it is in their interest to make the IS discipline more visible among
the more technical IT fields.
This research shows that high school can be a significant site of exclusion when
it comes to girls and IT. Article II provides a better understanding of what
influences Finnish high school girls’ perceptions and choices regarding IT careers.
Considering the structures of our basic education, the IT teachers had little chance
to influence their students because IT classes are rarely taken (article II).
Meanwhile, the GCs play an important role in communicating about IT careers but
have a limited understanding of them (article III). The tool orientation in education
seems to overshadow other aspects of IT (article II), and we need to find ways to
introduce those aspects to students. Research also suggests that multidisciplinary
aspects may be of particular interest to girls (Carter, 2006; Guthrie et al., 2011; L.
Jung et al., 2017). Practical efforts can be made to introduce the sides of the IT field
where creativity, design, and social problem-solving are needed (article V). Rather
than focusing on the amount of IT use and its role in girls’ exclusion from IT, we
need to consider the positioning of IT in our educational systems.
Because IS and IT are not school subjects like the other STEM fields, IT does
not become familiar to students. Article III indicated that the more technical aspects
dominate students’ views of what the IT field is about. The findings on exclusion
dynamics point to practical work on improving and developing the current
curriculum. In Finnish high schools, IT education is largely integrated into other
subjects. The lack of IT education has been observed before (e.g. Craig et al., 2013;
Guthrie et al., 2011), and article II shows that Finnish high school education offers
little incentive for students to consider IT careers. The students use IT daily but
have no time for IT courses even if they are offered, and it is important to make this
visible to policy makers. IT educators can consider how national curricula could be
developed to better integrate IT into different levels of education. Within those
courses, we could help show how to make things and discuss ways to improve
people’s lives. We need more discussions about what IT skills basic education
should provide to students.
Marketing IS careers
The image of IT work is a serious problem. Articles I, II, and III revealed the need
to improve IS marketing to students. Article I showed that IT has an unappealing
image among girls and that high schoolers in general do not know what IT work
entails. To improve the image of IT occupations, we need to emphasize the variety
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among the different disciplines (see L. Carter, 2006; Guthrie et al., 2011; L. Jung
et al., 2017). IS professionals can make career opportunities more visible (L. Jung
et al., 2017). In these efforts, we need to consider that different things appeal to
different individuals (see, e.g., Trauth et al. 2004), so emphasizing the diversity of
the field and speaking in terms that have meaning to 18-year-olds who are making
their study and career choices could work (see Kvasny, 2006 on expected gains).
We can also try to better understand girls’ interests, values, and desires and find
how they can be linked to IT careers. As we need more people to become interested
in IT careers, these steps can also be taken to interest the general student population
and other underrepresented groups.
It seems clear that IS is affected by IT stereotypes (Joshi and Schmidt, 2006;
Jung et al., 2017), as the IS field is unfamiliar (article II). Article IV showed that
girls question the stereotypes of IT but have nothing to replace them with. While
the students’ attitudes towards stereotypes affect how they are influenced by them
(Lewis et al., 2016), educators and employers should tackle the misconceptions
about IS (Croasdell et al., 2011; Zhang, 2007). Article V shows that we can change
students’ minds, so it is worth continuing to work on the gender imbalance in IT.
In IS research, we should consider the alternative discourses on IT and IT careers:
what they are and could be, and how to introduce them to the younger generations.
It seems that our gender imbalance environments need to challenge patterns,
narratives, and views, because discourses maintain the gender divide (Fuller et al.,
2013; Vehviläinen, 1999).
Articles I, II, and III indicate that the actors around the girls, notably families
and teachers, should also be educated on IT career options. Article III shows student
marketing should address high school GCs. Role models from industry and media
could help encourage girls’ interest in IT. People in IT can help by sharing
knowledge so that students receive real information to replace the old stereotypes.
The women in IT (article IV) saw plenty of positives in their work. They
emphasized social aspects, freedom, creativity, and having an impact (see Von
Hellens et al., 2001 on satisfying careers). We need to highlight these positives
more, as the correct information is simply not reaching high school girls. Diversity
among those envisioning and defining our technological solutions can be important
for an inclusive society (Bray, 2007; Wajcman, 2010). Therefore, we need action
because the exclusion of women from IT has implications on the digital futures of
all of us.
Article III showed that the internet is an important avenue for information on
IT careers and studies. Something should be changed if the information is not
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reaching girls or GCs (see, e.g., Colley & Maltby, 2008; Holmberg & Hellsten,
2015 on gender differences on the internet). Most of us have an online presence,
and the internet is an important source of information for adolescents, so we can
consider what we can do as representatives of the field. Are our organizations
providing information in an understandable format to the relevant people (see Adya
& Kaiser, 2005; Babin, Grant, & Sawal, 2010): the girls, their parents and their
teachers? Having information online does not mean it reaches the right people or
that they understand it. The GCs have limited influence if girls’ minds are made up
on IT and the GCs own understanding of IT careers is vague at best. High schools
have limited resources and cannot prioritize one field above others. Higher
education can take a more active role, and industry can take part by showing role
models and what they do.
IS professionals can create inclusion
Actors in IT in higher education and at companies need to be sensitive to intentional
and unintentional exclusion (e.g. Cohoon, 2002) and consider what can be done. In
universities, we can consider how IS education, curricula, and courses can interest
girls and others underrepresented groups in IT (see Beyer, 2014; Serapiglia &
Lenox, 2010 on meaningful and creative activities) and be aware of subtle issues
such as the discourses that circulate around. All girls may not be motivated by the
“soft” side like business but having variety can only help. To improve awareness
of IT careers, high schools and universities can collaborate to provide relevant,
meaningful, and informational activities. Working with secondary education is
particularly important, as the current high school curriculum in Finland effectively
marginalizes IT as an “extra subject”.
Based on earlier research, we need to encourage girls to view themselves as
capable of engaging in technology and motivate them to take part in shaping it. The
subtle and unintended exclusion demonstrated in this thesis show that we need to
be sensitive to discourses, norms, and stereotypes. Researchers agree that girls need
to supported by their families, peers, educators, and employers if we want them to
choose and remain in the IT field (Rommes, 2010; Zhang, 2007; Turner et al. 2002).
In collaboration with the girls themselves, IS researchers can address the issues
related to discourses in place, interaction order, and the historical body that shape
girls’ career choices. Researchers can work to make the IT field more inclusive by,
for example, conducting interventions and raising concerns so that policy makers
can make more informed choices. The concepts of discourses in place, interaction
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order, and historical body can be valuable for developing interventions for girls and
reflecting on and analysing the results (Molin-Juustila et al. 2015). Article II
suggests that we should make the gendering and segregation in our society visible
and then encourage students to question tradition. We can invite girls to explore
and envision possible futures and alternative presents for women in IT (Iivari &
Kuutti, 2018). In addition to interventions, we can address the needs of the excluded
to come up with practical solutions and new ideas. This is important because IT can
affect power relations, who wins or loses, and our everyday experiences (see, e.g.,
Bray, 2007; Bush, 2009; Wajcman, 2010).
5.3.2 Implications for practice from changing the high school
students’ perceptions of the IT field
The course concept in article V contributes to IS education as it can be used and
built on by others. Because the course was optional, we needed to make it appealing
to students. In the end, 24 students signed up and said it was because the course
sounded interesting. In developing the course, I was informed by previous IS
research and my inquiry into what influences girls’ choices regarding IT careers.
To make IS more familiar to the high schoolers, I included elements from the IS
curriculum guidelines, such as business, analytical thinking, communication skills,
and technology (Topi et al. 2010, 2017). As simply increasing the amount of
computer use may not help (McLachlan et al., 2016), I came up with a variety of
tasks that included design activities. To provide a broad understanding of the IT
field, I differentiated between IS, IT, and CS throughout the course. Overall, the
students were exposed to innovative technology, career options, and guest speakers.
The students also wrote essays to reflect on what they learned. These elements
accord with those suggested by Whelan and Firth (2012) for building students’
interest in IT careers. Group work and creativity were included in the tasks (e.g.
Tangney et al.,2010), which students appreciated. While the analysis did not focus
on whether students became interested in the field, the essays were useful for seeing
how the students’ views changed and observing their meaning-making. There were
some challenges in creative work, which may indicate that students have little
experience of this type of activity in their basic education.
I needed to find an approach that would allow students to explore and
experience various IT-related tasks. I did not make assumptions about girls being
interested in the soft side of IT or push them that way, but have a diverse picture of
the IT field to all senior high school students, boys included. Based on the literature,
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the teacher’s wishes, my own background, and a recommendation in the high
school curriculum to develop entrepreneurial skills, the approach of education
through entrepreneurship (Johansen & Schanke, 2013) seemed like a good option.
IT and business are closely aligned, and innovations are a core feature of that world
(Davidson et al., 2012; Jones & Liu, 2017), so the choice made sense. As there was
no ready formula for the course (Thomassen et al., 2019) and the students may have
little or no experience, the approach needed to be simple. The teacher thought it
important for the students to take an active role (see Goode et al., 2007; Kirkley,
2017) and learn to look for information themselves. The students also appreciated
the freedom to work by themselves.
Based on article V, we should offer IT courses with flexible content that
students can explore based on their particular interests and skills. Moreover, the
elements of such a course should be planned in consideration of the kind of value
it can bring to the different stakeholders during the collaborative process and for
the outcome of the collaboration. The relaxed atmosphere was important in the
study, and it indicates that we should consider the role of humour in IS education.
Regarding both marketing and interventions, we need to consider the young
students’ will to improve the world. In article V, students considered various ways
they could make the world a better place. We need to consider how IS professionals
can do these things, make that visible, and use it to develop our degree programmes.
This can be an effective argument for IT careers, as earlier work (Beyer, 2014; L.
Jung et al., 2017; Zarrett & Malanchuk, 2005) has shown that values can guide our
career choices and interests.
5.4

Validity and reliability

Researchers aim to generate information that is true, and they need to be able to
demonstrate the validity of their approaches to data collection and analysis (Myers
& Avison, 2002, pp.170). Due to the interpretive nature of the data and the
subjectivity inherent in qualitative research, data validity is a complex issue (Myers
& Avison, 2002, pp. 142). For qualitative validity, the researcher can check the
accuracy of the findings from the perspective of the researcher, the participants, or
the readers. When examining validity, the focus is on trustworthiness, authenticity,
and credibility (Creswell & Miller, 2000). Research can use different strategies to
ensure validity. I used the following (see Creswell, 2014): triangulation (using
evidence from different sources to build a coherent picture); clarifying the
researcher’s bias (a self-reflection on how the researcher’s background may shape
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interpretations); presenting negative or conflicting information (which can add to
credibility because it is more realistic); spending a long time in the field (which can
provide the researcher with an in-depth understanding of the phenomenon); and
peer debriefing (having someone review or ask probing questions about the study).
Researchers can also check transcripts for obvious mistakes and ensure codes are
consistent (Creswell, 2014). In this thesis I have combined different sources such
as interviews and questionnaires and obtained data from different actors. I have
discussed my own bias as a Finn, a woman, and as someone working in IS. In the
articles, I show the evidence in the form of quotes from interviews referring to data
to indicate which findings came from where. Naturally, I had to make choices and
interpretations when translating quotes from Finnish to English. I also disclosed the
evidence that did not fit the themes so as to be transparent. Overall, I spent a lot of
time in high schools during our project and think it contributed to a deeper
understanding of the context. We discussed my interpretations and the analysis
process with co-authors.
Klein and Myers (1999) have provided a list of seven principles for fieldwork
in interpretive studies, which we can employ here. The principle of the hermeneutic
circle (1) is about iterating between the parts versus the whole that they form. In
this study, I have focused on the high school setting and the individuals in it – the
girls, their teachers, and the GCs – along with women studying and working in IT
to understand the phenomenon. The principle of contextualization (2) involves
critical reflection on the social and historical background of the research setting.
This research has been tied to the context of senior high schools and Finland, which
has been considered in each of the articles. The principle of interaction (3) between
researchers and subjects is about how the data was socially constructed through
interaction. In this thesis, I have described how I gathered the data and discussed
my own bias. In addition, the interactions with participants were influenced by the
age gap between me and the informants and by language in the form of IT jargon.
Power dynamics between adults and adolescents can influence how comfortable
the informants are (Eder & Fingerson, 2002), so I began the interviews with
informal conversation and emphasized that no one needed to know anything, there
were no wrong answers, and that the interviews were anonymous so people could
speak freely. I think I was not too old to understand the adolescents or too young
to understand the adults’ points of view. I made efforts to make the informants
comfortable and tried to talk in terms that were meaningful to them. Furthermore,
people may behave differently in group discussions (article IV) than in individual
interviews, with little direction from the interviewer (Morgan, 2002). The principle
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of abstraction and generalization (4) refers to using theories as sensitizing devices
and for interpreting the data. In this thesis, I used nexus analysis, inclusion and
exclusion, discourse, resemiotization, and value co-creation lenses. The principle
of dialogical reasoning (5) is about being sensitive to contradictions between
theoretical preconceptions and findings and transparently confronting one’s own
assumptions. In the articles, I have openly discussed surprising or conflicting
findings when they occurred. The principle of multiple interpretations (6) refers to
a sensitivity to different interpretations among informants. During the research
effort, I aimed to ask questions in a way that let participants provide their own
views, without guiding the answers. In analysing the data, I have also paid attention
to possible moments of leading the answer. The principle of suspicion (7) is about
a sensitivity to bias and systematic distortions in the informants’ narratives.
Systematic bias is a common issue in gender research, and in this thesis, I have
looked for bias and systematic distortions in the data to understand how gender and
segregation are reproduced in high schools.
The validity of qualitative findings does not depend on the number of
informants but on how the researcher describes the results and then draws
conclusions from them (Klein & Myers, 1999). In the end, a large amount of the
data in this thesis was from interviews, so I discuss their validity in more detail. I
conducted many of them in high schools. Face-to-face interviews in a natural
context have benefits such as more accurate and thoughtful responses, better
response rates, and a better environment for sensitive questions (Shuy, 2002). To
ensure the quality of the audio data and the transcripts, I used two audio recorders
in the interview sessions. Researchers can use transcripts to check for mistakes and
ensure codes are consistent (Creswell, 2014). All the interviews were transcribed;
in that process, I transcribed the conversations word for word, marked pauses and
sounds, and emphasized tone, intonation, or other details. I also had the fieldnotes
as supporting evidence. Later, I returned to the transcripts to check the data. In
analysis, discourse style can also indicate the validity of the interview data; if the
respondents talk in the same manner and dialect that they usually employ, validity
should be high (Eder & Fingerson, 2002). At the beginning of the interviews, I
would start with informal conversation to help participants relax, and they generally
spoke in relaxed tones, joking and using ordinary slang. Naturally, I do not know
the respondents personally, so this is only an estimate, although it is an informed
estimate.
The term “reliability” is often used to describe the evaluation of quantitative
research and concerns measurements; as such, it is irrelevant to qualitative studies
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but can be used to discuss the quality of qualitative research: whether the study
helps us understand phenomena (Golafshani, 2003). Qualitative reliability indicates
the consistency of the researcher’s approach across different projects and
researchers (Gibbs, 2007). In qualitative research, the intent is not to generalize
findings outside of those in the study (see Gibbs, 2007 on qualitative
generalizability). The value of qualitative research lies in the description and
themes developed in context of a specific site (Creswell, 2014). I argue that this
thesis provides a better understanding of the high school girls’ career choice
regarding IT and offers clear themes in the context.
Regarding ethics, researchers need to protect the participants from physical and
emotional harm. Informed consent is one step in ensuring this crucial goal. It is
meant to ensure that participants understand the aims of the research and protect
them from negative outcomes related to privacy, confidentiality, anonymity, and
any distress that can follow from the interview (Warren, 2002). This research
included participants from high school between 15 and 18 years of age. Other
participants were adults; teachers, GCs, and IT students and professionals. Data is
formed from interviews, questionnaire data, observation notes, and student essays.
All participants were informed what kind of data would be gathered, how that
would occur, and how it will be handled and stored. Being open about the research
and informing participants was important for ensuring that they would understand
what they are taking part in and are comfortable enough to talk openly. With trust
comes the responsibility of respecting the privacy of the informants not only in
storing the data but also in maintaining anonymity when writing the articles,
because some issues may be sensitive. There is also the issue of accuracy. Because
the data is qualitative, the analysis is a subjective interpretation of what was said.
The aim should be to accurately portray what the interviewees said, and direct
quotes help with this effort. My research includes different participants, and it is
important to value everyone’s voice and avoid the situation of asking someone what
someone else is thinking or experiencing. In this case, that could happen, for
instance, by giving the teacher’s voice more weight than the students’ views.
Therefore, I always included students as the primary informants in the articles,
rather than focusing only on teachers or the other groups with whom I spoke.
5.5

Limitations

Regarding the limitations of this thesis, I begin with my own bias. Qualitative
research is subjective, so as I conducted and analysed the interviews, I made
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interpretations. The appreciation of others’ meanings is affected by the
interviewer’s own experiences and the assumptions based on those experiences
(Warren, 2002). I am a Finnish woman who has gone through high school and
chosen IS studies and then worked on a project encouraging girls to consider IT
careers. This background gave me a deep contextual understanding, but familiarity
can also make it possible to unintentionally overlook or make facile assumptions.
In the end, I think my background was a strength in this work and simply being
aware of potential bias is a crucial first step towards avoiding its influence. Another
important factor may be that I was working on a project that was explicitly trying
to offer girls opportunities to learn about IT and hopefully consider it as a career
option. Aware of this aspect of my work, I was open about our motivations, but also
conveyed to the participants that I was interested in their honest opinions and that
it was completely fine if they were not even remotely interested in IT. Despite these
efforts, it was always challenging to get girls to participate in interviews or other
activities.
Studies on this topic can use different terminology, as there are varying ideas
of what counts as IS, IT, or CS. Therefore, the studies’ results can be affected by
what they define key terms to mean. I have taken this into consideration in these
studies, along with what terms are understandable and meaningful to the informants.
Due to the large amount of previous research on the topic, I have excluded certain
areas of research in the literature review, such as studies addressing STEM and
gender. In these articles and the overall thesis, I have written to the IS audience but
considered the IT field in general.
This work has certain limitations. First, some factors may have influenced the
informants. In the questionnaires analysed in article II, the students answered in
pairs, so it is possible one took over and wrote the answers. In the interviews, the
students had attended the IT-info events. The teachers were from schools that had
already agreed to be a part of our LUNO project. Unfortunately, I could not include
the voices of high school girls intending to choose IT careers. The women in the
group discussion attended because they were interested in taking part in our efforts
to encourage girls to consider IT. Second, the sample size is a limitation. However,
the different informants provided ample evidence in terms of qualitative data. I
combined different data from different informants, including students and IT
teachers, students and GCs, and students and women in IT. The aim was not to
provide generalizable data but to gain a deeper understanding, and that guided the
data collection. When designing the questionnaire in article II, the questions were
open. In article III, the number of GCs was not large, but all of them meet hundreds
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of students every year and they were thus considered to be representative. In article
IV, there were three women in IT occupations, so I included university students
(including international students),which ultimately provided a more
comprehensive view of the situation in Oulu. In article V, the number of participants
was also not large, but it was an ordinary high school course, and I collected many
types of data to gain an in-depth understanding. The data did not extend to an
analysis of how effective this course or its specific elements were for creating
interest in IS careers. By combining the different data, I gained a better
understanding of the high school context. Most of my informants were from the
Oulu region in Finland, which naturally influences the results (see, e.g., Hyde, 2014,
on choice of occupation). Despite significant effort, I did not find high school girls
interested in IT careers to interview for this study, so I needed to interview women
who were already in IT studies and work. The research represents qualitative,
interpretive research with a real-life context and a wide variety of rich data. All
articles contribute to theory and practice but also offer ideas for further research.
Naturally, the selection of participants shaped the results. Consequently, I did
not address the intersectionality of class or ethnicity in the empirical studies
(Kvasny et al., 2009). Most participants were Finnish, except some of the university
students in article IV; the international university students reflect the real-life
demographics in that context. The women in IT also talked about working with
people from different cultures. Overall, the dataset provided a good representation
of the situation in Oulu, but it did not extend to an analysis of cultural differences
or ethnicity. The free university education provided by the welfare state can enable
different career choices for people with varying backgrounds (see Charles and
Bradley, 2009). I did note that topics related to motherhood or women’s domestic
roles did not come up in empirical data (Trauth, Quesenberry, & Huang, 2008),
which may be because women in Finland are generally engaged in work life. The
impact of culture on the (IT) career choice is definitely there (see Adya, 2008;
Kvasny, 2006; Trauth, Quesenberry, & Huang, 2006), but I leave its investigation
for future studies. In the analysis I focused on commonalities among the informants’
views. I acknowledge the spectrum of gender and believe there are individual
differences (e.g. Trauth et al., 2004) among girls, and that there are other dividing
factors beyond gender. This research, particularly article IV, reveals identity-related
aspects (Weedon, 1987, 2004). While the data did not extend to a full examination
of gender identity (Boivie, 2010; Gill & Grint, 1995; Serenko & Turel, 2016), the
subject positions offer some insights into the informants’ IT, technology, or STEM
identities (M. Carter & Grover, 2015; J. Goode, 2010; Ross et al., 2018). Overall, I
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found the girls and women describing their relationship to IT in surprisingly similar
ways.
To conclude, the number of informants and participants in this research provide
a good view of the current situation. The project that enabled me to gather data for
this research also limited my efforts to focus on high school students. For example,
first-year university students could have provided their insights on their choice of
IS, as I did not find girls intending to apply in high schools. In fact, it was a
challenge to arrange any interviews with girls. Further work with high school girls
could still provide valuable insights into this topic.
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6

Conclusion

The aim of this research was to understand the underlying reasons behind the
gender divide in IT by studying what shapes girls’ career choices in Finnish high
schools. My main research questions were what shapes high school girls’ career
choices as regards the IT field, and how can we change high school students’
perceptions of the IT field? I approached the first question through a literature
review, questionnaires, interviews, and group discussions. For the second question,
I piloted a complete IT course in a high school. Throughout the thesis, I have used
nexus analysis as a theoretical lens and combined it with other theoretical concepts,
which has allowed me to study this phenomenon from multiple perspectives.
Initially, I thought we would find some girls interested in IT, but none of the
informants intended to choose IT careers. Therefore, the research naturally shifted
towards an examination of exclusion and the challenges of getting girls interested
in IT. Next, I summarize the findings, contributions, and future research.
6.1

Summary of results

There is a great deal of research with different foci on the lack of women in IT. The
issue is so broad that it would be impossible to consider everything at once,
including different life stages, culture, technology, social class, economics, history,
language, politics, pedagogy, individuals, families, and social structures. The initial
literature review (article I) made this complexity visible and showed that, despite
decades of research and intervention efforts, women’s underrepresentation in IT
disciplines such as IS persists. Nexus analysis focused the analysis of literature on
the discourses, different actors and the interactions between them, and the histories
affecting girls’ choice of career. In all of this, education has an important role as it
can provide information and experiences in IT, but these have been lacking so far.
We appear to be in a repeating cycle of discourses (tech professionals are men),
interaction orders (men as gatekeepers of technology), and histories (gendering in
practices and expectations). This thesis shows adolescents continue to be unaware
of IT career opportunities, and that it is up to them to find information if they are
interested. They are often left with only the negative stereotypes. In schools, IT
education is tool oriented as opposed to a focus on development and
noninformative as to IT careers. Basic IT use in schools is considered boring, which
appears to carry into the ideas of what IT work is like. Free time use is not
considered “real” computing. Students see themselves as basic users and think they
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lack the skills needed for IT studies. With this picture, it is hardly surprising that
high school students are not eager to add an IT course into their already busy
schedules. Although there are those who are interested in IT, it seems that they are
often also interested in many other things and end up pursuing those in their studies
(article IV) unless they are pushed towards IT in some way. Interestingly, these
young people do not consider working on the computer an obstacle in other
professions. Although the girls exclude themselves from IT, they think it important
that some women join the IT field.
Considering actors who can influence students, high school teachers can make
gendered comments and influence through representation and association (men
teaching IT and mathematics). IT teachers are informed about IT and IT careers but
have little chance to inform their students. They observe students’ lack of skills in
IT; however, with IT being an “extra” subject, that is not a priority. Both students
and GCs rely on the internet for information about careers, but it can be difficult to
understand without contextual knowledge. Despite GCs encouragement, girls
usually rule IT out as too technical; it appears the connection to mathematics is not
an issue for girls. The GCs try to be neutral in their guidance and consider the
influence of mothers and peers important. The structures and interaction orders in
Finnish senior high schools produce exclusion that unintentionally guides girls to
exclude themselves from IT careers. This thesis shows how high schools reproduce
gendered divisions. Families can play an important role, as it appears that girls and
women are primarily still introduced to and encouraged to work in IT by the men
in their lives: fathers, brothers, and husbands. Perhaps mothers could play a larger
role in this effort (articles II, III & IV). Outside high schools, IT professionals can
have difficulties in describing what they do in meaningful terms. Therefore,
choosing IT is choosing the unknown.
People can change their positions on IT careers and their perceptions of the IT
field. Article IV showed that women from different life stages (high school,
university, work life) reproduce discourses found in earlier studies but also question
them. The discourses constitute IT in certain ways, with implications for women’s
career choices. In article IV, I found three discourses and associated subject
positions on IT careers where the girls and women were resistant, indifferent, or
explorers. It seems that women can fluctuate between different discourses and
subject positions, even during adulthood. Perhaps the strong influences excluding
girls explains why it can take more time for them to find an interest in IT. These
discourses show that it is possible to improve women’s inclusion, but the efforts
need to be continuous, rather than occasional interventions.
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We can collaborate with high schools to provide their students with a wider
understanding of IT careers. Article V was an exploration of a possible approach to
change high school students’ perceptions of the IT field. Based on what I had
learned so far, I designed and piloted an IS oriented entrepreneurship course in a
Finnish high school with the students and their teacher. This study showed what
kind of value was created for the stakeholders and provides an example of the
resemiotization of the image of IT, as students drew on their everyday experiences
when making sense of the course and the IT field. Moreover, article V presents a
concept of a university-high school collaboration course that research and practical
efforts can build on.
6.2

Contribution to research

This thesis offers contributions to research on women and IT careers, and the
findings can inform future efforts around this topic. In IS, this work can be used for
intervention and recruitment efforts and to look deeper into the phenomenon. Using
these particular approaches and theoretical lenses provided a rewarding number of
insights into the topic. We still seem to have room for more in-depth qualitative and
design-based inquiries as the occupational segregation continues. This thesis shows
the gendering is a long-standing problem that continues at home and at school, that
the high school is a site of exclusion guiding girls’ career choices, and that women
share similar discourses on IT and can shift between different discourses on IT
careers, which shows career choice is an evolving process.
This thesis presents a nexus analytic approach to the problem of girls’
underrepresentation in IT careers, contributing to the topic and the method. Nexus
analysis (e.g. Scollon & Scollon, 2004) allows you to first draw in everything, then
zoom in and out on interesting and relevant aspects. It can be combined with
various theoretical lenses. This flexibility allowed me to explore the different
aspects influencing girls’ choice. The literature review utilized nexus analysis and
identified discourses produced and reproduced during several decades in society,
numerous actors and interaction orders between them, and their historical bodies
affecting girls’ career choices. This made the complexity of the issue visible. In
nexus analysis, the historical body is dynamic, (see S. Scollon, 2003, pp.193),
which means that it evolves as you add more to it. Considering career choice as a
dynamic and emergent process (see Jung and Lyytinen, 2014), the influence of
discourses circulating, the variety of actors involved in the process, and the
continuously accumulating historical body of the participants (Scollon & Scollon,
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2004) should all be taken into account. Article II utilized nexus analysis (like article
I) and found gendering and segregation (Corneliussen, 2004; Craig, 2016; Joshi &
Schmidt, 2006; Lang, 2010) in high school students’ historical body, with the
interaction order reproducing surprisingly gendered discourses, expectations, and
upbringing practices. Career choices seem to reflect the young people’s perceptions
of the field but also those of their influential others, repeating the same old genderbiased views. We are in a cycle where gender segregation upholds itself.
Article III inquired into girls’ and GCs point of view with nexus analytic and
exclusion lenses. The latter have not been extensively acknowledged in research on
the IT career choice. The study emphasized the significance of structure and
curricula in education as creating exclusion of girls from IT. It contributes to IT and
gender research by defining high school as a site of exclusion. While earlier studies
have found that factors like the school environment, teachers, and curricula to
influence girls (Abbiss, 2009; Babin et al., 2010; McLachlan et al., 2016; Vekiri,
2010), this study focuses on how the different factors and influences come together
in high schools. Nexus analysis focuses the analysis on the discourses, interactions,
and histories (see Scollon & Scollon 2004) that reproduce exclusion of girls from
the IT field. Building on the work of Iivari et al. (2018), I focused the analysis on
exclusion of girls from IT by others and by the girls themselves, with due
consideration of intentionality. In research on exclusion, this study contributes an
examination of high school girls, showing that despite the good intentions of the
GCs, girls continue to exclude themselves from IT.
Articles I–III considered discourses, which appeared to play such an important
role that they needed more scrutiny. Article IV contributes to research on discourses,
women, and IT (Boivie, 2010; Pretorius and de Villiers, 2009; Nielsen et al., 2003;
Wong & Kemp, 2018). Earlier studies often talk of a path or a pipeline regarding
career choices (Blickenstaff, 2005; Croasdell et al., 2011; Dasgupta and Stout, 2014;
Zarrett and Malanchuk, 2005), but the present analysis considered career choice to
be an evolving process. The Foucauldian discourse lens considers people’s
subjectivity as continuously constituted in discourses (Foucault, 1972) and helped
make women’s subject positions and fluctuation visible. The study showed women
engaging in different discourses on IT careers and shifting between them.
Considering research on women’s career choices and IT, this research takes a
different view of how those choices are made and thus offers new directions for
research.
Article V contributes to research by providing insights from a high school
course where IS researchers collaborated with a high school teacher. Earlier
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research indicated that we need to dispel misconceptions about IT work (Cheryan
et al., 2015; Croasdell et al., 2011; He & Freeman, 2010). Aspects such as creativity
and group work were recommendations from earlier research (Main & Schimpf,
2017). As earlier interventions have had some positive results but are mostly onetime occasions (L. Anderson et al., 2017; Dekhane et al., 2016; Fisher et al., 2015;
Fuller et al., 2013), I wanted to create something that could live on after our
intervention. The materials for this course were developed during the course, and
they can be downloaded and used by any high school teacher. The findings also
indicate what could encourage students to take part in interventions by showing the
value the course brought to the primary stakeholders: the students and the teacher.
The resemiotization lens helped show the meaning-making as the students were
introduced to IT and discussed it from their own perspectives. This study showed
that the entrepreneurship-oriented IS course can be an effective way to inform high
schoolers about the IT field and provides details on the method for others to build
upon. This leaves opportunities for future research with different research
approaches and methods, foci, and contexts.
In the beginning of this research endeavour, it seemed like much was already
known about the lack of women and girls’ relationship with IT. Hence, it was
difficult to see and point out what was new about this research and why it should
be done. As the work progressed, I began to see that we do not know everything
and that there may be new angles to consider. Much existing research comes from
times and places very different from the current Finnish high school, where IT use
has been a part of everyday life for some time. Our society keeps changing and the
gender imbalance in IT remains.
6.3

Contribution to practice

This thesis shows that education is in an important position regarding career choice.
By offering IS education early on, we can prevent some misconceptions and
empower young people to take part in shaping technology (articles I–III). At school
we need to consider better ways to educate the following generations so that they
are equipped with essential technological skills and understanding, but we can also
make the variety of career opportunities more visible. This could help get girls
interested in IT, without assuming an interest in a particular area based on gender.
The structure of our educational system is an issue because it largely excludes
IT and leaves it up to the individual to find an interest and pursue it. In schools, IT
teachers can be well informed and educated but have little chance to influence their
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students in practice. IT education is often practically limited to using IT rather than
developing it. IT is supposed to be integrated into other studies, which reduces it to
IT use rather than development. This thesis suggests that this approach ought to be
reviewed by policy makers. If we want future generations to be technologically
skilled, the current curriculum needs to be reconsidered. The GCs interact with
students and try to talk about different careers, but they must remain objective and
may have difficulties with fields such as IT. They see that IT lacks clear career
options and say students gravitate to the more familiar ones. In the current system,
high schools do not have the resources to take large steps in making IT more
familiar, but individual people seem to be doing their best. Offering different types
of IT courses with interesting and meaningful tasks linked to the students’ everyday
lives could help. Article III in particular showed the need to educate the significant
actors around the girls on IT careers. Article IV showed that we need to support our
students’ professional development and help them build confidence, but it also
showed that women can change their minds on IT careers.
Regarding marketing efforts, we know IS careers are unknown and IT
stereotypes are unappealing to girls (e.g. Blomqvist, 2010), and the empirical
studies reaffirmed this. We can act and offer alternative discourses, perhaps through
the internet, where everyone looks for information. As article III showed, the
correct information has not reached girls, and GCs have trouble making sense of
what they see, so we need to consider how we talk about IT work. We know IT
professionals can also struggle with this (article IV), so it clearly requires some
work. As other people influence career choices, we need to direct marketing
towards the families in addition to the girls.
Actors in IT – both education and industry – can be sensitive to bias and
gendering. Considering higher education and researchers, this thesis provides some
suggestions for the future. Articles II–IV showed we need to engage in discussion
about education. If we want more students to enrol in our study programmes, we
need to work with high schools. In practice, we can offer information to students
and their teachers, but we need to better understand what kind of information is
needed and what terms are meaningful to the intended audience (see article III).
Industry, including IT companies, can also pitch in with stories of everyday life in
IT work. Universities can provide information, interventions, events, and offer
expertise in actual courses (see article V). Article V offers practical suggestions for
how we can show high school students the variety in IT work and the kind of value
we can provide students as we try to get them to take part. The study also indicates
that an entrepreneurship course can be a viable option for introducing students to
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the variety in IT careers, as it links so well to IS and students can follow their own
interests.
6.4

Future research

In the future, I think there is more room for research on girls’ and IT career choice
that considers what happens as girls are developing their identities in our
technology rich realities. In this research, I was not able to find girls who intended
to pursue IT careers, and those could provide more insights on the positive
influences in our society. We can still gain further understanding related to certain
factors, such as the gender spectrum, ethnicity, social class, and so on.
As information was a consistent factor in the different papers, we need to learn
how to communicate about IT occupations, and research can help us find the way.
Additionally, I see a need for online research – what’s the talk and who’s talking?
We now have some idea of the girls’ and GCs’ views, but there many people
working to get girls into IT and other technical fields. I would be interested in a
netnography that analyses what is going on online and who is taking part in it. Who
are these agents of social change, what are the discourses, and what is their impact?
As the internet is the first source of information about careers, it is vital to scrutinize
how we are communicating about the IT field and how the information is received
and perceived.
Each of the articles offers directions for future research on girls and IT careers.
We can identify more sites of exclusion where problematic factors come together
and reinforce one another. We can study the discourses on IT and IT careers that
prioritize some subjects and choices while downplaying others and consider how
we can disrupt the cycle. As article IV showed, women can end up in IT after trying
something else. It would be interesting to gain a better understanding of adult career
changers entering the IT field. We could investigate the motivations of enrolling in
IT at different ages by examining what made the women change their minds. The
resemiotization lens could be used in future efforts that try to encourage girls to
consider IT, as it can help us understand how our interventions are received and
transformed in light of the participants’ own views. Moreover, quantitative research
can build on these qualitative efforts.
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Appendix 3: IT course concept
The IT course consists of groupwork; all project phases are done as a team. The
work includes practical tasks where students can integrate their personal interests.
The different learning tasks are all connected to developing a business idea, to offer
a meaningful experience of project work in the IT field and allow students to find
their interests. The course introduces business, design, human, creative, and social
aspects in the learning tasks to widen the image of the field. The entrepreneurship
approach aims to arouse interest and show variety in the field. The learning
outcomes were set based on the researchers’ backgrounds, insights from literature,
and discussions with the teacher. The course consisted of the following parts:
Table 1. IT course concept
Session
Kick-off

Visit

Business idea

Market research

User-centred
design

Contents

Aim

A short presentation about the IT
field; Discussing what is a
company; Teaming up; Finding a
problem to solve through
discussing mega trends and
brainstorming; Starting a business
plan draft.

To dispel stereotypes and show variety in the IT
field and set the scene for ideating.

To university Fab Lab (digital
To offer students fun experiences with digital
fabrication laboratory), to get ideas fabrication to arouse their interest, to offer
for what technology can offer for
inspiration for their business ideas.
businesses.
Developing a business idea
(product or service) and plan,
introducing SWOT analysis.

To introduce students to business concepts and
analytical thinking, to enable them to integrate
their own interests in the work.

Searching for competitors online;
Making questionnaires to potential
customers (classmates) to
understand customer needs and
evaluate the business idea.

To introduce human and business aspects of the
IT field to students to arouse their interest.

Using gathered information to
create personas, scenarios, and
prototypes or concept sketches of
the ideas.

To introduce design, human and creative
aspects of the IT field to students to arouse their
interest.

Making a website for the company To offer low threshold experiences of the softer
Web development with a content management system side of IT and development to students.
(CMS).
Marketing

Visit

140

Outlining a communication plan
To introduce human, communication and
with the help of Porter’s five forces. business aspects of IT to students to arouse
their interest.
To the local university of applied
sciences (UAS), familiarizing with
advanced technologies (3D cave,
printed electronics, drones).

To familiarize students with higher education
institutions offering IT education to arouse their
interest and to lower the threshold to enrol; to
offer students interesting experiences with
current technology to arouse their interest.

Planning content production,
Content production filming and editing videos using
video cameras and editing
software.

To introduce design, human, communication and
creative aspects of the IT field to the students to
arouse their interest.

IT careers

Taking a playful test on suitable IT
careers.

To familiarize students with different types of IT
work and to help them consider what might be
suitable for them based on their preferences.

Elevator pitches

Presenting elevator pitches of the
business ideas. Video option.

To introduce communication and business
aspects of the IT field to the students to arouse
their interest.

Reflection essays

Writing essays (minimum 300
words; returned after the last
class).

To arouse students’ reflection on the
significance of IT in the future of work and
business, to arouse students’ reflection on their
own interest and preferences; to develop their
thinking.

The course followed the form of a Finnish senior high school course: lasting 7
weeks (04-05/2019) with three 75-minute sessions per week. The course was
optional for the students. The course was relatively informal, and the students were
responsible for their own learning and teamwork. The course was graded pass/fail.
As there were no right or wrong answers to the course tasks, evaluation of learning
was based on continuous assessment and was teacher’s responsibility.
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