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Abstract

Ginter, K. P. 2022. Figuring Worlds; Imagining Paths. A Feminist Exploration of Identities in
Higher Education Biology. Uppsala Interdisciplinary Gender Studies 3. 110 pp. Uppsala: Acta
Universitatis Upsaliensis. ISBN 978-91-513-1469-3.

Higher education biology is a natural science discipline that is numerically female biased on
undergraduate level across most international contexts. In Sweden, Germany, and the UK,
for example, more than 60% of all undergraduate students are women. However, equally
prominent in these European contexts and beyond is the progressive decrease in the percentage
of women along the academic career ladder, resulting in fewer than 30% of women among
full professors in biology. This numerical decline contradicts unproblematised understandings
of biology practices as gender-neutral, where biology as a female-coded and “soft” natural
science discipline is perceived as free from gendered processes of in- and exclusion. As
pointed out by feminist critics of science and science education researchers, gender-neutral
discourses hide gendered processes; they unmark, neutralize, and normalize masculinity in
natural science practices. Gendered norms in relation to issues of identity and participation
in higher education science have been addressed rather extensively in male-dominated natural
science disciplines such as physics. However, only a few studies focus these lenses on higher
education biology. In this thesis, I explore how university students and teachers negotiate
identities, make meaning of emotions, and figure worlds of higher education biology. As a
trained biologist and a becoming gender scholar and science educator, I explore biology cultures
from in- and outside perspectives. Working from within and between disciplines also provides
me with theoretical and methodological tools to understand processes of enculturation in higher
education biology, building on an eclectic theoretical framework, combining feminist, social
constructivist, and cultural perspectives. [ analyse students’ study motivation texts and teachers’
teaching statements from a Swedish context, as well as interviews with university biology
students from three European universities in Sweden, Germany, and the UK. Across the four
papers included in this thesis, narrow masculine norms of science, and particularly research,
emerge in students’ and teachers’ identity work. These norms are challenged through alternative
and broader imaginaries of biology practice and interpretations of participation within. On
the one hand, recognizing broader identities has the potential to widen the practice of higher
education biology. On the other hand, students negotiating alternatives to the norm risk not
being recognized in interactions with research-focused teachers and hence being hindered in
developing a sense of belonging to biology communities. Female students showed a tendency
to imagine participation in broader ways, and the clash of this with the normative cultural
imaginaries within higher education biology risks contributing to the progressive decrease
of the percentage of women in biology at universities. Taken together, this thesis provides
further evidence for how higher education biology is far from a gender-neutral natural science
discipline. While hegemonic and masculine norms of doing science and research are visible
in university biology students’ and teachers’ identity work, alternative imaginaries provide
possibilities for change towards a more diverse field of biology.
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1 believe we could paint a better world
if we learned to see it from all perspectives,
as many perspectives as we possibly could.

Because diversity is strength.
Difference is a teacher.
Fear difference, you learn nothing.

Hannah Gadsby
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Preface

A semicolon indicates a pause. It is a decision of the author to take a breath
and then continue. A semicolon is also a decision to connect two pieces of a
sentence, pieces of a statement, even though they could have been separated.
A semicolon is a decision to continue, even though one could stop. A contin-
uation. Interrupted. To move on, a statement.

When entering new worlds, like the world of higher education biology, we
familiarize ourselves with the world’s landscapes. We implicitly and explic-
itly learn about its rules, about the ways we do things in it. We learn about
who participates in the world’s practices and how participants participate in
the world’s practices. We learn about and negotiate the world’s norms and
values. We experience the culture, learn what to know, learn what to do and
feel and how. We acquire competences, we negotiate performances and we
get recognised based on our competences and performances. Also, we recog-
nise others’ competences and performances. We learn in and about cultural
worlds, worlds that are historically shaped, their norms and values (re)pro-
duced in our social interactions.

As much as worlds are historically, culturally, and socially shaped, we enter
these worlds with our histories, our enculturations, and our social shapes. We
enter these worlds with ideas about what these worlds look like, who is in
them, and where they will bring us, including ideas about our trajectories, our
paths. We enter worlds with imaginaries of the very worlds we enter, imagi-
naries of who we will become in these worlds. Sometimes our experiences,
experiencing the world, are in line with our imaginaries. Sometimes our im-
aginaries change with our experiences along the way. Sometimes our experi-
ences digress, deviate from our imaginaries, expectations, wishes, dreams, di-
gressions; deviations that make us feel like we do not belong, like we unbe-
long.

It is here a comma is placed, a mark that indicates a deviation, indicating a
path that deviates, indicating to deviate. Figuring the world to be different
from our imaginaries. Figuring our imaginaries to be different from worlds.
Figuring the world to mark our paths. To mark us. Yet, we continue. It is here
we could set a full stop. A mark that ends. Figuring the world to end our paths.
Or, we pause and decide to continue. We place a semicolon. We continue im-
agining our paths despite having figured the world.
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This thesis explores imaginaries of paths and identities in figured worlds of
higher education biology, paths that are imagined as possible or impossible,
identities that have been marked and unmarked.

It started as a result of my semicolons. And it started with me quitting. |
studied biology because I could not move to the university city that offered a
veterinary medicine programme. And I studied biology because I thought
physics would be too hard. Then, already in the second biology semester, I
quit my studies. I did a voluntary ecological gap year in out-of-school educa-
tion, met biologists, and returned to university, studying and teaching biology.
During my studies in Germany, talking with fellow biology students, I found,
like me, they did not call themselves biologists. Then, after moving to Sweden
as an exchange student during my master’s work, I talked to undergraduate
students who called themselves biologists as if it were the most natural thing
in the world. Why would they, when I did not? It made me wonder what it
means to be a biologist and who wants to and gets to become and be a biolo-
gist.

While writing my master’s thesis, a PhD position in gender studies with a
focus on biology and/or chemistry didactics was announced—an opportunity
to start answering these questions. After talking to Anders Johansson about
his work and the concept of science identity and after reading Anna Dan-
ielsson’s thesis, both people exploring physics education from identity and
gender perspectives, | wanted to approach biology education with these per-
spectives, exploring biology cultures, sociocultural practices, and possible
identities in a Swedish higher education context and beyond. This study uses
feminist explorations of identities in worlds of higher education biology mov-
ing beyond exploring possible identities mainly in male-dominated such as
physics and engineering. That is, this study aims to move beyond ideas of
biology as a gender-neutral discipline reflected in the numerical female dom-
inance in undergraduate recruitment across European countries. It is a study
that explores norms, discourses, and imaginaries that invite some to partici-
pate in biology practices, some to identify as biologists, and some, but not all,
to imagine their future paths in biology. Therefore, I aim to contribute to
changing the discipline’s educational cultures, making higher education biol-
ogy a more equitable and just space for learning.

This thesis would not have been possible without the help of so very many
people. First, it would not have started without Petra Korall, Anders Johans-
son, and Anita Hussénius and above all it would not have been finished with-
out Annica Gullberg, Ingrid Ahnesjd, and Karin S. Lindel6f. Thank you for
your trust, patience, and unconditional support in making this a semicolon, not
a full stop!

Uppsala, April 2022 Katerina Pia Giinter
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1 Introduction

Whose Science? Whose Knowledge? When thinking about women’s lives,
Sandra Harding (1991) called for new sciences, sciences that involve not only
one kind of person, but sciences that involve diverse viewpoints, perspectives,
knowledge productions, and people. These sciences would be decentred from
white, heterosexual, masculine, Western thought. Sciences that are rethought.
Biology as a field of knowledge production has a unique position in the
landscape of Western sciences. Derived from the Greek words bios meaning
life and /ogos meaning study, biology studies life at different levels of organ-
isation from small molecular units such as genes and proteins to cellular lev-
els, to anatomies, morphologies, and physiologies of organisms, to diversities
of life across populations and spatial distributions, to changes of life across
time. At most Western universities, biology is categorised as and taught within
natural science faculties, disciplinary contexts, a natural science discipline that
studies the living natural world. However, it has also been argued that biology
should be conceptualised as a social science, since biology as a discipline also
produces anthropocentric views on the living while being influenced by these
very anthropocentric productions, especially in the context of evolutionary bi-
ology (Harding 1986; Keller 1984, 2016). Although biology is a field of
knowledge production that has contributed to understanding life, it has also
contributed to essentialist and binary constructions of sex and gender, the mas-
culine and the feminine, tearing and being torn by the divide of the subjective
and the objective, a divide of nature and culture, body and mind (e.g. Ah-King
2010; Fausto-Sterling 1985; Harding 1986, 2008, 2016; Keller 1984, 1985).
Whose science? Whose knowledge? In the context of higher education sci-
ence and higher education biology, these questions turn into other questions:
What is science? What is knowledge? Who is invited to think science? Who
is invited to rethink knowledge? Sandra Harding (2006) highlights that even
though barriers of gendered, racialised, and classist discriminations and ex-
clusions from participation in science and in scientific knowledge production
are believed to have been formally eradicated in, for example, Europe, insti-
tutionally underserved minority groups such as women, gender non-binary
people, people of colour, and working-class people are still underrepresented
in science practices and scientific knowledge productions. Diversity work in
academia, said not done, keeping structures and people in place rather than
transforming institutions (Ahmed 2016). Taking a closer look at the numerical
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gender distributions of biologists in higher education institutions more than
35 years after Harding (1986) called for change, we can see that in many Eu-
ropean countries such as Sweden, Germany, and the UK the majority of un-
dergraduates in higher education biology identify as female (SCB 2021a;
Statistisches Bundesamt 2021; Universities UK 2019). Although the numeri-
cal domination of women on the undergraduate level has been used to claim
that biology as a natural science discipline has solved the problem of gender
disparities (problematized by e.g. Eddy et al. 2014; Eddy and Brownell 2016),
gender neutrality discourses and assumptions of actual gender neutrality keep
obscure gender troubled positions (e.g. Silfver et al. 2021), they hide and deny
that women and minority groups are being disadvantaged (Acker 1990; Eisen-
hart and Finkel 1998). Rather than displaying actual gender neutrality, an in-
dependence from gendered practices, gender neutrality itself neutralizes mas-
culine coded dominant discourses and thereby unmarks them (Gonsalves,
2014 also referring to Salzinger, 2004). Numbers in higher education biology
point towards gendered processes from a quantitative viewpoint and recent
studies have started to indicate that, for example, female students’ academic
performances in undergraduate biology classrooms are underestimated
(Grunspan et al. 2016). Also, self-perceptions towards biology differ along
intersecting axes of gender, race, and ethnicity although not as much as in
physics (Hazari et al. 2013), and female university biology teachers experi-
ence hierarchies along the axes of gender in a Swedish higher education biol-
ogy context (Andersson 2018).

Although 67% of all Swedish first-year undergraduate students are regis-
tered as female (SCB 2021a), we see a decline in female students’ participa-
tion in higher education biology reciprocally proportional to the academic ca-
reer ladder (SCB 2021b). The higher we climb, the fewer we are. In contrast
to other natural sciences and STEM (Science, Technology, Engineering and
Mathematics) disciplines such as chemistry and especially physics, biology
does not depart from a numerical male bias at the undergraduate level but de-
parts from being a numerically female-biased science discipline, gradually be-
coming more and more numerically male-dominated at higher academic lev-
els. This makes biology particularly interesting to study from gender and sci-
ence education perspectives. Evelyn Fox Keller (1985) describes the strong
interrelatedness of the construction of science practice and the intellectual en-
deavour of science with norms of masculinity, and Harding (1986) highlights
asymmetries in how biological theory is constructed, how research is con-
ducted, and people within valued. These ‘exceptionalist and triumphalist phi-
losophies in science’ (Harding 2008: 23) and ‘patterns of institutional practice
and of scientific culture’ (Harding 2008: 104) are grounded in white, hetero-
sexual, middle class, Western, male perspectives and lead to disrupted science
identities along intersecting axes of power, making possibilities and impossi-
bilities of science identities political (e.g. Avraamidou 2020a; Avraamidou
and Schwartz 2021; Brickhouse et al. 2000; Carlone and Johnson 2007).
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As higher education science and higher education biology are intertwined
with larger historical, cultural, and societal discourses, Sweden becomes a par-
ticularly interesting case in terms of gendered (in)equalities. In Sweden, soci-
etal discourses of having reached gender equality both from inside and from
outside are stronger and more present than in other European countries (An-
dersson 2012; Gullberg et al. 2014; Lane and Jordansson 2020). Martinsson,
Griffin, and Nygren (2016) challenge and dismantle the myth of gender equal-
ity in Sweden; according to them, and in comparison with other European
countries, Sweden has ‘the most institutionalized model of gender equality’
(2), but this dominant normative discourse of a gender-equal Sweden both
produces and is produced by ‘naturalized, nationalist, hetero-cisnormative and
racialized positions in a postcolonial and neoliberal time and space’ (1). In the
same volume, Angelika Sjostedt Landén and Gunilla Olofsdotter (2016) note
that ‘the fantasy of gender mainstreaming is intended to close off critiques of
institutionalized practices and to maintain the reputation of Sweden as the
champion of mainstreaming gender equality’ (180), reminding one of biology
as a natural science discipline to be almost unchallenged in its fantasy of gen-
der neutrality. As the authors suggest, I want to stick with the messiness of
exploring institutional spaces that are discursively constructed as gender-
equal.

Whose science? Whose knowledge? These questions turn into other ques-
tions: Whose biology? Whose biology knowledge? Who is biology? Who is
invited to do biology? Ultimately, these questions turn into questions of what
ways of being, what ways of knowing, and what ways of doing are (re)pro-
duced in higher education biology. This thesis aims to explore intelligible
identities available to students and teachers by exploring cultural norms and
(hegemonic) discourses influencing participants’ learning and identity work.

1.1 Research aims and questions

This thesis explores higher education biology from social constructivist, cul-
tural, and feminist theoretical perspectives. Specifically, this thesis asks what
ways of being, what ways of knowing, and what ways of doing are practiced
and recognised by both students and teachers in worlds and landscapes of
higher education biology. That is, this thesis aims to challenge imaginaries of
biology as a gender-neutral natural science discipline to explore participants’
identities that are imagined as intelligible, to map overlaps and tensions in and
between students’ and teachers’ identity work, and to address (re)productions
of higher education biology cultures. My thesis contributes to broadening the
scope of gender studies as a discipline by transgressing several disciplinary
boundaries while widening the field of science and biology as well as science
and biology education research through its gender perspectives.
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When pursuing this exploration, the following questions guide the devel-
opment of my thesis:

1. What identities and what identity trajectories are imagined as intelligi-
ble by students and teachers, both for themselves and for others in
worlds of higher education biology?

2. How do students’ and teachers’ imaginaries relate to each other?

3. How do discourses in biology form and get formed by overarching gen-
dered discourses of and in science?

In the first article included in this thesis, Paper I, I explored first year students’
imagined identity trajectories at a Swedish university. Analysing their study
motivation texts and visualising how they figured the world of higher educa-
tion biology, I began to operationalise the above-mentioned questions with a
sensitivity for who is considered a “biologist” following a typical or alterna-
tive trajectory in higher education biology and what ways of being, what iden-
tities, were recognised by students for themselves and others. I found that the
straight paths from being a scientific child to wanting to become a researcher
contrasted with imaginaries of winding paths where biology knowledge is col-
lected for interdisciplinary use inside and outside academia. In terms of the
development of the thesis as a whole, the analysis in Paper I prompted further
explorations of ways of being, knowing, and feeling in higher education biol-
ogy in larger discourses of higher education science. In Paper II, I focused on
university biology teachers at a Swedish university. Through analysis of
teachers’ teaching statements (teaching philosophy texts written when apply-
ing for university teacher positions), I extracted how teachers imagined intel-
ligible biology identities for both the students they encounter and for them-
selves and was again particularly interested in the identities they recognised
for themselves and others. Like the students’ imaginaries in Paper I, university
teachers positioned research identities as central in practices of higher educa-
tion biology; however, they also challenged this dominant imaginary. Paper 11
discusses how relating selves in line with or divergent from researcher identi-
ties inhibit or make it possible for teachers to position students as knowers and
themselves as learners and thereby problematises the centrality of research in
higher education biology practice. In Paper III, the empirical material from
Paper I and Paper II was revisited to explore how students and teachers made
meaning of and directed enthusiasm, passion, and interest. I found that stu-
dents and teachers on the one hand tightly intertwined emotions with ideas
about and practices of science and research. On the other hand, these emotions
were made meaning of in broader terms and directed towards activities beyond
research and academic contexts. I discuss how overlaps of and tensions be-
tween made meanings bear the potential to enhance and inhibit students’ iden-
tity work and thereby challenge ideas about enthusiasm, passion, and interest
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as collectively understood and inherently positive in science and science edu-
cation. In Paper IV, the last article included in this thesis, [ move from a solely
Swedish context to a transnational and European context, interviewing biol-
ogy students from a Swedish, a German, and a British university. Empirically
grounded in 27 interviews from the three European universities, Paper IV
more closely explores the identity work students imagining worlds of higher
education biology. Along six interviews, I describe three imaginaries of dom-
inant science practice in relation to which the students negotiated their identi-
ties in relation to across the material. Through more detailed descriptions of
how three successful female students related to these imaginaries, | was able
to show that despite having learned to navigate these imaginaries, the students
struggle to fully embrace them. They understand themselves to be successful
despite needing to relate to hegemonic imaginaries of what it means to do not
only biology but also science, which challenges the very practices as well as
assumptions of successful students to agree with implicit disciplinary prac-
tices.

1.2 Structure of the thesis

This thesis, which is divided into eight chapters, aims at synthesising the re-
search reported in Papers I-IV. After having introduced the study, its back-
ground, research questions, and aim in Chapter 1 (Introduction), I situate my-
self and my research in a larger context in Chapter 2 (Situating myself and
situating my research). In Chapter 3 (Theoretical framings), I give an over-
view over the theoretical framings used in the four papers included in this
thesis. In Chapter 4 (Methodology), I connect the theory to the methodology,
which includes both descriptions of data collection and analysis as well as
reflections on reflexivity when conducting discourse analytical work from the
inside and outside. In addition, this chapter includes reflections on how to do
ethical research. In Chapter 5 (Findings), I summarise the findings from the
four research papers included in this thesis and provide the foundation for the
subsequent Chapter 6 (Discussions), where I discuss the findings in a larger
and synthesised context. In Chapter 7 (Contributions and implications), I pre-
sent the thesis’ contributions in the context of its findings and in Chapter 8
(Concluding remarks), I present some concluding reflections on the work.

Each of the following chapters will begin with an autoethnographical vi-
gnette that reflects on experiences from different phases of my own academic
career. These vignettes aim to transgress the personal and the professional to
further situate myself in my work.
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2 Situating myself and situating my research

Chat recognitions

During the online ESERA (European Science Education Research Associ-
ation) doctoral summer school 2020, Michael Reiss, a well-known science
education researcher, gave a keynote' titled What kind of researcher do you
want to be? He suggests four “sorts” of research that one can undertake:

(1) quantitative, qualitative, and mixed methods;

(i1) understanding an issue;

(ii1) improving something in the world; and

(iv) understanding yourself.

Moving from biology to gender studies, from quantitative to qualitative
work, (i) made sense to me, so did understanding an issue (ii) as, in this
project, I wanted to understand why some people call themselves biologists
and others do not. As a PhD student, I could not see the possibility of im-
proving the world (iii), but it seemed likely that my PhD studies would
reveal something about myself (iv). After contemplating these categories,
I could not let go of the third question; indeed, I wanted to contribute to
change, but it also felt like I was constantly hitting walls. So, I asked:

If one is to contribute to change, how shall we negotiate our already vul-
nerable positions as PhD students as being in between disciplines adds the
difficulty of finding one’s position in the field?

He agreed with me that as a PhD student one is ‘vulnerable in a number of
ways’. He suggested that I should aim at finishing my PhD and publishing
articles from this work. He highlighted that there is a lack of research in
science education that connects who the researcher is with the work that
they do, suggesting to publish a reflective piece on one’s work in either
Cultural Studies of Science Education or Science and Education, especially
the latter as it is one of the leading journals in science education research.

Making myself vulnerable by asking how to negotiate vulnerability was
intensified further by the suggestion that I publish in highly ranked jour-
nals, a goal so high and so far away from my reality. Another researcher,
however, sent me a private message that said that they loved my question.

That private message made me feel connected.

! Available on https://esera2020ss.web.ox.ac.uk/esera-vdn-plenary-details (2021-11-14)
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Feminist work and feminist science critique have scrutinised scientific
worldviews, ways of seeing, and ideologies of objectivity in the production of
scientific knowledge, contrasting ideas of recognised epistemologies within
natural sciences to, for example, social sciences (see e.g. Harding 1986; Har-
away 1988; Longino 1987). Knowledge production within the social sciences
is recognised as a process that includes culture in historical and social contexts
of meaning, which are often driven by subjectivities, feelings, and emotions.
This view stands in strong contrast to recognised epistemologies in the natural
sciences. The natural sciences, and especially physics, are constructed as dis-
connected from all subjectivities, free from social values, merely focused on
objectivity and objective inquiries. This rejection of subjectivities is a central
point of critique by feminist science philosophers, dismantling myths of, for
instance, physics as a natural science as ‘a culture of no culture’ (Traweek
1988). Biology as a discipline finds itself in tension between the social and
natural sciences: biology and nature versus culture and nurture in terms of
knowledge production and epistemological commitments in academic territo-
riality (Keller 2016). The persisting yet mythical claim that science concerns
objectivity as if a ‘gaze from nowhere’ (Haraway 1988: 581) has been prob-
lematised and described as actually being views from somewhere: visions
from white, male, and heterosexual positions of power (Haraway 1988), di-
chotomies of nature and culture challenged through constructs of na-
tureculture (Barad 2007, Haraway 2003). Through exclusions of other per-
spectives, this somewhere reproduces sexist, classist, and racist scientific
practices of knowledge production as well as knowledges (Harding 1986).

My thesis is a claim from somewhere, participating in subjective
knowledge productions that are informed by who I am as person, the environ-
ments that [ find myself in, the literature that I read, and the people and other
critters and companions that I interact with. My knowledge is situated (Hara-
way 1988) and by disclosing who I am, an act of making myself vulnerable, I
want to resist simplifications in my accounts of the world. I aim at visualising
the entanglement between who I am, what I do, and consequently what I can
see or do not see, practicing both reflexivity (Davies 2012, Hemmings 2012,
Sultana 2007) and transparency with regard to how this thesis and its papers
have been produced. Throughout my productions of knowledge, I ask myself
two questions: What kinds of knowledges am I able to produce? How does
this contribute to and develop existing knowledges?

This thesis and the approaches I have chosen are an introduction of myself
as a person to you reading these lines and the field(s) and discipline(s) you
represent. They came into existence along my own learning trajectory and po-
sition my work in the scientific landscapes and communities of academic prac-
tices that I find myself in, between, and among.
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2.1 Myself

I am and I pass as white. I was socialised and oriented into using the pronoun
she growing-up in a conservative, Christian part of southwestern Germany.
Uncomfortable with intelligible femininities around me and what they allowed
or did not allow me to be, do, wear, and know, yet comfortable with the very
pronoun she and identifying as a woman, I experienced a strong sense of un-
belonging in gender-binary and heteronormative conservative environments,
which disoriented and reoriented my way to identifying as a queer woman. |
transgressed my working class and lower middle class background being a
first-generation university student and the first one in my core family to pursue
a PhD degree not only through my university studies but also through alterna-
tive makings of kin, extending my family with humans and non-humans that
feel like and quickly became my family. These close connections to other be-
ings, having spent my childhood summers in different European countries
such as Italy and Greece and some of my teenage summers and autumns in the
US as well as growing up with my first dog Bonnie and now Rumo as com-
panions, have shaped me as a human, as a private person as much as becoming
an academic; whatever that means.

Not fitting stereotyped ideas about feminine, diligent, teenage, female stu-
dents, I graduated from high school in the top three in my class, to many peo-
ple’s surprise. I then pursued and now hold a bachelor’s degree in biosciences
from a, in German terms, elite? research® university in Germany ranked as one
of the top universities in the world*. After my bachelor’s, I started a master’s
degree at another highly ranked elite German research university. To gain
more international experience, I decided to participate in an ERASMUS ex-
change with a university in Sweden and after one semester changed programs
to and continued my master’s at a Swedish university, graduating in biology
with a major in systematic biology. The Swedish university, again, was an old
and prestigious university, high on the international ranking. I also had the
chance to experience other higher education environments in Switzerland and
the US through field courses and short professional and private visits. Study-

2 While being critical towards the concept and idea of ‘elite’ and the power that it holds, elite
in a German context of the governmentally funded “elite initiative’, Exzellenzinitiative des Bun-
des und der Léinder zur Forderung von Wissenschaft und Forschung an deutschen Hochschu-
len, is a main driver of national university discourse. In later parts of this thesis, I problematise
the term elite as not being limited to the German context. This is an example of how the dis-
course produces and more importantly reproduces discourse.

31 am also aware of the use of ‘research’ in the descriptions of the universities described and
draw on the universities’ own descriptions. Without exception, all universities included in this
thesis, at the point of writing this thesis, no matter if it is the one’s that I myself have attended
or the ones the students in this work attend, name research as their primary and teaching as their
secondary aim in their introductory and philosophy statements.

4 According to https://www.timeshighereducation.com/world-university-rankings/ (2021-11-
09).
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ing at and experiencing different higher education environments, being ex-
posed to and negotiating elite discourses of excellence, and relating to and
being part of the elite discourses of excellence has shaped my experiences as
a student and as a teacher at these institutions. While wondering throughout
my studies about what elite actually means and rarely feeling as if | belonged,
I had the chance to work as a teaching assistant by my second year as a uni-
versity student. I found myself between institutional identities of being a stu-
dent and being a teacher. Transitioning into being both a teaching assistant in
laboratory courses and a tutor lecturing in lecture halls, becoming linked to
and a link between participants and institutional practices, | started seeing
links between these participants and practices. Experiencing different educa-
tional environments from different institutionalized positions made me apply
for and develop this thesis project.

Although formally educated in biology, I transitioned towards gender stud-
ies working on a project with higher education biology as the object of study.
This transition made me an insider and an outsider of both disciplines as well
as of science education as a field. Furthermore, it has influenced my own iden-
tity work being in interstitial spaces, carrying with me different kinds of cul-
tural practices, knowledges, and theories (Hussénius et al. 2016). Throughout
this thesis, I will position myself in autoethnographical vignettes, snapshots
from moments and reflections that moved and directed me in different ways,
moments that stuck with me, that I got stuck with. I consider these moments
central to shaping me, my thesis project, and what knowledge I can produce
and how my knowledge is situated.

2.2 My research

This project is situated in and informed by critical and feminist pedagogy and
seeks to advance democratic ideals as well as deconstruct what is deemed to
be knowledge, how things come to be known and by whom, what knowledges
are recognised, as well as who is considered knowledgeable (Marchbank and
Letherby 2014). According to Carolyn M. Shrewsbury, feminist pedagogy is

engaged teaching/learning—engaged with self in a continuing reflective pro-
cess; engaged actively with the material being studied; engaged with others in
a struggle to get beyond our sexism and racism and classism and homophobia
and other destructive hatreds and to work together to enhance our knowledge;
engaged with the community, with traditional organizations, and with move-
ments for social change. (1987: 166)

Critical and feminist pedagogies focus on how power reinforces social

structures as well as how power operates and is employed by dominant groups.
For Foucault, power is not possessed but exercised and constantly produced
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in interactions (Andermabhr et al. 2000; Foucault 1977, 1980). Power has mul-
tiple ways and arenas in which it operates such as the arena of sex and gender
and the arena of science and science education. Power is a mediator between
social structures and identity in processes of learning (Wenger 1998).

Before I explicitly elaborate on how gender theory is embedded in this the-
sis, I want to give a historical account on where this thesis is placed in relation
to feminist science education, feminist science critique, and the concept of
science identity, all arising from feminist perspectives of science education.
As much as all the stories told in this thesis, this is one way this story can be
told. As Donna Haraway (2016) teaches us, ‘it matters what stories we tell to
tell other stories with’ (12), and Clare Hemmings (2011) even more so makes
us aware of the dilemmas of repeating narratives that have made and unmade
histories. This is a story of Western feminist science education and while it
allows me to position this work in a certain historical and cultural context, it
does not mean that this story is ultimate, complete, and unproblematic.

2.2.1 Feminist science education and feminist critique of science

In Feminist Science Education from 1998, Angela Calabrese Barton maps the
historical landscape of the development of feminist science education in rela-
tion to waves of the feminist movement. The first wave of feminism called for
access to education not only for men but also for women. As Mary Wollstone-
craft (2014 [1792]) in 4 Vindication of the Rights of Women famously wrote,
‘Men and women must be educated, in a great degree, by the opinions and
manners of the society they live in’ (31). This movement led to a profession-
alisation of teaching and created opportunities for girls to participate in gen-
eral education (Sanders 2004) and science education (Barton 1998), leading
to educational spaces being widened (Scantlebury and Baker, 2007). Although
the widening of educational spaces was the foundation of further openings of
academic spaces for women (David 2016; Midkiff 2015), science practices
themselves have not been critiqued (Barton 1998).

The second wave of feminism broadened debates of gender inequalities and
critiqued male-dominated institutions and cultural practices throughout soci-
ety (Evans 1995), which influenced feminist philosophers of science such as
Keller (1985) and Harding (1986, 1991). By reflecting on gender and science
as well as asking questions about science in feminism, they dismantled andro-
centric and positivistic traditions of science and scientific practice and ques-
tion science’s ideology of objective, gender-neutral, and value-free
knowledge production. According to Haraway, a strong focus on objectivity
in science leads to partial perspectives:

The moral is simple: only partial perspective promises objective vision. All
Western cultural narratives about objectivity are allegories of the ideologies
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governing the relations of what we call mind and body, distance and responsi-
bility. (1988: 583)

An ideological and falsely assumed distance leads to a lack of responsibility
for what it is that can be seen. To transgress partial perspectives, Haraway
(1988) suggests acknowledging that knowledge is situated and embodied, a
matter of community rather than individuality. Hence, everybody produces
knowledge from particular standpoints influenced by social forces (Harding
1993; Keller 1984, 1988).

Producing knowledge through our human cognitive apparatus, as Longino
(1994) calls it, requires making the very positions from which one speaks vis-
ible, connecting knowledges to the knower rather than separating knowing
from the being who knows. Second wave feminist science education builds on
these critical perspectives of natures of science as well as scientific knowledge
production and aims at incorporating marginalised people and their culturally
and socially constructed ways of knowing (Barton 1998). Haraway, Harding,
and Keller understand science and the scientific practice to be socially con-
structed and ‘used in the service of sexist, racist, homophobic, and classist
social projects’ (Harding 1986: 21). The stereotype of Western science as mas-
culine has simultaneously been identified as a major barrier to participation in
the sciences (Kelly 1985) and has later been connected to sociocultural aspects
such as gender role expectations towards women, which leads to tensions
when negotiating a career in science (Kahle and Meece 1994). Grounded in
further research on how marginalised groups were stereotyped and excluded
from participation in science communities along different social dimensions
of power (Barton 1997; Brickhouse 1994; Brickhouse et al. 2000; Eisenhart
and Finkel 1998), gender-inclusive and liberatory science education emerged
in the overlap of the second and third wave of feminism (e.g. Barton 1997).

The third wave of feminism is described as an action and a movement for-
ward rather than solely as a reaction to inequalities. This third wave wants to
‘understand power structures with the intention to challenge them’ (Walker
2001: 80) along a multitude of power dimensions. Rooted in, for example, bell
hooks’ (1981) and Kimberlé¢ Crenshaw’s (1991) analyses and theorisations of
intersecting and overlapping layers of oppression, the third wave of feminism
transgresses structuralist binary notions and sheds light on the complexity of
identity politics embedded in poststructuralist movements. Intersectionality is
closely linked with postcolonial and anti-racist feminist movements, which
point out, problematise, and deconstruct white, Western, middle-class femi-
nist perspectives (e.g. Mohanty 1988).

Key philosophical concepts in the poststructuralist movement are dis-
course, power, and knowledge (St. Pierre 2000) and deconstructions of how
discourses are intertwined with, produce, and reproduce identities. Barton
(1998) points out that because feminism as a political movement not only aims
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at deconstructing oppressive and hegemonic practices but also at reconstruct-
ing them, teachers and students in scientific knowledge productions become
‘agents and actors who actively and collectively shape and reshape their own
understanding of the world from specific viewpoints’ (15). They have the
agency to produce and reproduce scientific knowledge productions.

In their extensive review on gender, science education, and engaging girls
in science, Brotman and Moore (2008) identify four themes: equity and ac-
cess; curriculum and pedagogy; reconstructing the nature and culture of sci-
ence; and identity. They highlight a first paradigm shift prompted by critical
feminist research—from girls needing to be changed to educational systems
needing to be changed (cf. Scantlebury and Baker 2007 and Steegh 2020)—
as well as a second shift towards more critical and feminist theoretical frame-
works that are strongly related to the themes of reconstructing the nature and
culture of science and identity (Brotman and Moore 2008). The latter themes
are strongly intertwined with shifts in feminist science education as a reaction
to feminist critique of science, understanding science practice as always gen-
dered (i.e. never gender-neutral) (Brickhouse 2001) on structural as well as
symbolic levels, exceeding the individual (e.g. Hussénius et al. 2013, 2014).
Feminist researchers such as Carlone (2004) aim to critically examine and dis-
play how science is a culture, is cultural, as well as to bring these critical per-
spectives towards science into the classrooms. Embedded in social construc-
tivism, participation in science classrooms is understood as tightly linked to
discourse, agency, and identity (Barad 1996, 2007; Burr 2003; Gee 2014
[2011]; Lave and Wenger 1991; Wenger 1998), and identity, identity work,
and the concept of science identity starts to emerge in science education liter-
ature (e.g. Brickhouse 2001; Brickhouse et al. 2000b; Brickhouse and Potter
2001; Carlone 2004).

2.2.2 Science identity and biology identity

Science identity is a central concept in this thesis as it is historically and ide-
ologically rooted it feminist critique of science and feminist science education,
poststructuralist theorisations of discourse and power, and the belief in a need
for change. The concept of science identity, although mentioned in earlier
work, has gained momentum after Carlone and Johnson (2007) described sci-
ence identity as being built on the pillars of performance, competence, and
recognition, explicitly including intersecting axes of power; gender, race, and
ethnicity. The field of science identity research is not limited to STEM and
natural science education in primary and secondary education (e.g. Archer et
al. 2010; Carlone 2003; Carlone et al. 2014; Jackson and Seiler 2017; Wade-
Jaimes et al. 2021), as it also extends to out-of-school contexts (e.g. Dawson
2014), higher education (e.g. Avraamidou 2020a; Espinosa 2009; Gonsalves
etal. 2019; Hazari et al. 2013; Holmegaard et al. 2014; Johansson 2018; Malm
et al. 2020; Ong et al. 2011), as well as science teacher education (e.g. Archer
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et al. 2017; Avraamidou 2016, 2020b; Danielsson et al. 2016; Mensah 2012,
2016) to name a few.

Science identity research in higher education has grown significantly in the
last decade especially in the context of numerically male-dominated science
disciplines such as physics and engineering, which I consider rather problem-
atic. It bears the risk of reproducing the exceptional position of physics within
the natural sciences also within the field of science identity research and of
overlooking nuances in understandings and connotations of science. Science
identity is often combined with other theoretical concepts and more critical
voices have suggested science identity as a concept with even more potential
than so far acknowledged to understand how ideas about the nature of science
influence the way participants negotiate belonging or unbelonging to science
practices (Avraamidou and Schwartz 2021). In this thesis, | contribute to the
expansion of productions of knowledge about science identities in higher ed-
ucation towards biology, a natural science discipline that is rather marginal-
ised in the science identity field.

Although Carlone and Johnson (2007) included biology in their initial
study, they never explicitly address disciplinary biology identities. However,
a few studies can be found that apply a science identity lens to a variety of
higher education biology contexts. Zahra Hazari and colleagues (2013) com-
pare biology, chemistry, and physics and students’ identity work and self-per-
ception along the axes of underrepresented minority group membership and
gender. They found higher levels of identification to biology for white women
than for black non-Hispanic and Hispanic women and men as well as white
men and provided further evidence that biology is not a gender-neutral disci-
pline. Sarah Eddy, Sara Brownell, and Mary Wenderoth (2014) explicitly ad-
dress the numerical female bias in large introductory biology classes for biol-
ogy majors and explore academic achievement and participation in whole-
class discussions as measures of gender disparity. Similarly to Moss-Racusin
et al. (2012), the authors found subtle gender(ed) gaps in female and male
students’ performances that suggest a need for more nuanced research with
greater focus on intersections of science identity and gender. Gloriana Trujillo
and Kimberly Tanner (2014) have developed a tool that assesses undergradu-
ate biology students’ science identity and efficacy as well as sense of belong-
ing in higher education biology, theoretically connecting ability beliefs, sense
of belonging to the community, and formations of science identities. Further-
more, Jeff Schinske et al. (2016) implement counter-stereotypical examples
of scientists in homework assignments in an introductory biology class at a
diverse community college as a tool for students to actively work with their
science identity in a quasi-experimental study. They found that these students
began to use more non-stereotypical descriptions of scientists. Although
touching on science identity and suggesting the concept for further studies,
neither Trujillo and Tanner (2014) nor Schinske et al. (2016) use science iden-
tity as an analytical lens when exploring how undergraduate biology students
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and other participants in higher education negotiate ways of being and doing
in biology and science practices. Paul Le, Leanne Doughty, Amreen Nasim
Thompson, and Laurel Hartley (2019) explored how students negotiate their
conceptual identity and procedural identity in five introductory biology
courses. Framed as lived experiences in figured worlds, the authors found that
students negotiated their identities in cultures of science in contradictory ways
and that students ‘internalize[d] both inclusive and elitist discourses in their
production of their science identities’ (Le et al. 2019: 13). The authors suggest
encounters with environments play a major role in the students’ identity work
and therefore sensitivity for the norms and values in these surrounding land-
scapes needs further investigation. When shadowing female university biol-
ogy teachers at a Swedish university, Kristina Andersson found meritocratic
discourses of gender neutrality in tension with a biology environment where
‘the man is the norm’ (2018: 72).

Situated in a Swedish and European context and rooted in feminist science
education, I explore landscapes and worlds of higher education biology and
norms and values that shape and are shaped by these worlds. Therefore, my
thesis contributes with important insights into higher education biology and
higher education science practices from both students’ and teachers’ perspec-
tives and makes visible the complexities of negotiating communities, identi-
ties, imaginaries, emotions, and belongings in worlds of higher education bi-
ology. This thesis thereby also acts as a counterweight to the extensive use of
science identity in male-dominated natural science disciplines.
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3 Theoretical framings exploring identities in
higher education biology

We in biology

COVID-19 affected all of us in different ways and I was yet again in a
virtual meeting with people from different faculties and different discipli-
nary backgrounds. What brought us together in this Zoom room—a space
where one raises virtual hands when wanting to talk, a space where people
with bad internet connections drop out of the meeting, a space where one
cannot just discuss something with the person next to them—were discus-
sions on connecting students at a distance even though we ourselves were
disconnected from each other. Discussions arose about how the different
faculties handled the pandemic as well as digital teaching. One person said,
‘we in biology, I mean we in life sciences’. I stopped listening and started
thinking. What does it mean, not biology but life sciences? It can mean that
they wanted to be more inclusive and include all somewhat biology-related
disciplines and physical spaces and people in those spaces as if we could
change entire biology programmes at universities into bioscience pro-
grammes (i.e. changing to include). But for me it meant something else.

Working with this project has made me reflect on many kinds of frames.
How one frames and reframes projects. How we frame ourselves. How oth-
ers frame others. How we frame things. How things are framed. How things
frame us. What does it mean to use life sciences instead of biology? Life
science instead of the study of life, biology? Rather than seeing the use of
science in life science as including, it rather feels like a linguistic change
that excludes, emphasizing what brings us together to be the science, not
biology.

Theory can be perspectives, explanatory models, and tools that inhabit and are
built on thesis or hypothesis (Gunnarsson Payne and Ohlander 2017). While
developed in dialogue with practical and empirical knowledge, theory directs
empirical explorations by providing a framework, a guiding epistemological
as well as ontological structure, and methodological systems embedded in
larger paradigmatic fields of knowledge and knowledge production (Ander-
mabhr et al. 2000). Theory also provides structure for inquiry but is structured
by its assumptions, theses, hypotheses, and interconnecting concepts, which
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make it possible to explore empirical phenomena, leading to a deeper under-
standing of the very phenomenon explored (Gunnarsson Payne and Ohlander
2017). In other words, theory is made through and remade in empirical en-
gagements with the social world.

In this chapter, I first problematise the term gender and describe what I
mean when I use it. I then describe the larger paradigmatic and ideological
fields of knowledge and give a short overview of how I see the larger paradig-
matic underpinnings used in this theses to be connected. Next, | map the con-
cepts within these fields and detail the theoretical concepts employed and de-
veloped in this thesis in relation to the empirical contextual environment,
which form the theoretical frames at work in this thesis.

3.1 Matters of gender, gender that matters

Gender (in Swedish genus and German Soziales Geschlecht) is often consid-
ered to be the socially constructed expression of biologically determined sex
(in Swedish kén and in German Biologisches Geschlecht). This binary divi-
sion of gender and sex itself is subdivided dichotomously into female and male
sex as well as feminine and masculine gender. That is, gender is the ‘expres-
sion of difference’ between male and female, men and women (Connell and
Pearse 2015: 11). These dichotomies have been problematised, criticised and
deconstructed by feminist critique in general and feminist critique of biology.
In Myths of Gender, Anne Fausto-Sterling, professor emerita of biology and
gender studies with a background in developmental genetics, discussing de-
terministic biological theories, suggests that not only gender but also biologi-
cal sex is socio-culturally constructed (1985). Lynda Birke, a feminist biolo-
gist with a PhD in animal behaviour, criticises biological determinism and un-
folds the potential of biological determinism to justify existing social arrange-
ments (1986). In addition, biological sex as a “fact” in Western sciences has
been critically examined by Veronica Sanz (2017), a philosopher of technol-
ogy working with science and technology practices oriented toward social jus-
tice. Sanz problematises the concepts of anatomical sex, gonadal sex, hormo-
nal sex, chromosomal sex, genetic sex, brain/neural sex, and genomic sex:
‘unified theory of sex presents a linear model in which all variables—from
genes to external anatomy—align along one of two possible paths due to a
process of causal dependency’ (2017: 15). Sanz concludes that even though
evidence for sex as a non-binary construct is overwhelming, the historical
power of the binary concept of sex is overpowering and reproduced in a ‘cir-
cular network’ (2017: 23). In a Swedish context and building on Anne Fausto-
Sterling’s work, Malin Ah-King (e.g. 2010, 2012; also see Ah-King and Nylin
2010) discusses, problematises, and dismantles gendered norms in a variety
of disciplines within biology with a particular focus on evolutionary biology.
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Ah-King together with Ingrid Ahnesjo (2013) scrutinise sex stereotypic ex-
pectations and terminology and the sex-role concept in biology, highlighting
variations in reproductive ecologies. The authors show how socially and cul-
turally constructed anthropocentric and heteronormative beliefs of behaviour
influence knowledge productions in evolutionary biology. The reproduction
of binary and heteronormative approaches to sex/gender through biological
determinism and a heteronormative rhetoric has also been problematised by
e.g. Annica Gullberg, who concludes that ‘a complex net of interactions of
social, cultural, historical and biological causes’ influence human behav-
iours—i.e. people’s ways of being in the world (2018: 78—79).

Judith Butler (2007 [1990]) argues from a poststructuralist viewpoint that
both biological sex as well as sociocultural gender are discursively constructed
and reproduced in sociocultural power regimes. Gender, according to Butler,
is constructed along a heterosexual matrix, which through the power of dis-
course normalises and naturalises a dichotomous model of gender as female
and male, which discursively regulates and in turn is regulated by sexuality.
Butler argues for an absence of essentialist connections between body, sex,
gender identity, and gender performance and highlights relationships and hi-
erarchies among and between gender identity and biological sex to be a regu-
lated processes of ongoing repetition and rule-generated with ‘rules that con-
dition and restrict culturally intelligible practices of identity’ (Butler 2007
[1990]: 198). Following Austin’s (1997 [1962]) idea of performative lan-
guage, Butler emphasises the concept of performativity in the context of gen-
der—i.e. viewing gender not as a state but as an ongoing process, a doing,
rather than a being, with the repetition of acts at the centre of the production
of gender and gendered norms:

[A]cts, gestures, enactments, generally construed, are performative in the sense
that the essence or identity that they otherwise purport to express are fabrica-
tions manufactured and sustained through corporeal signs and other discursive
means. (2007 [1990]: 185)

In this thesis and when transitioning from biology into gender studies, I grap-
pled with how to approach gender in my research. On the one hand, I root this
work in poststructuralist theorisations on gender as a performative socio-cul-
turally constructed concept that is fluid, always undergoing reshaping (Butler
2007 [1990], 2011 [1993]), and extend the concept to identities outside of
gender identities. On the other hand, I thereby also draw on the very binary
categories of female and male, categorise students and teachers as female,
male, and gender non-binary to explore people’s experiences along the dimen-
sion of gender categories. This struggle has also been described by Andersson:
to see gendered processes, one needs to make use of the very categories that
one contests (2011). Although Judith Butler (2007 [1990]) problematises the
category gender and conceptualises gender as a performance, a performative
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act of repetition rather than an essence, they also highlight ‘[t]he task is not
whether to repeat, but how to repeat or, indeed, to repeat and, through a radical
proliferation of gender, to displace the very gender norms that enable the rep-
etition itself” (203). In this thesis, I consciously draw on gender binaries and
through that repetitive act make visible the norms that socioculturally con-
structed bodies experience and need to negotiate their identities in relation to
in practices of higher education biology.

3.2. Studying identity in higher education biology:
combining feminist, social constructivist, and cultural
perspectives

This thesis builds its theoretical framework on cultural and social constructiv-
ist perspectives as well as feminist theoretical perspectives. Cultural theory
allows me to embed this thesis in the idea that culture is everywhere and is
done, communicated, maintained, and re-created in communication (Gunnars-
son Payne and Ohlander 2017). Culture as done in communication overlaps
with poststructuralist theories of discourse—i.e. language in use that shapes
and is shaped through social interactions. Language and the ways we talk
about and understand the social world surrounding us, structure and are struc-
tured by the language we use—which also means that signs communicated
through language yield meaning, structure discourses, and transform and
maintain discursive practices (Jergensen and Phillips 2002). Discourses them-
selves are embedded in and create larger relations of power, power that is ex-
ecuted rather than owned and has the potential to make possible and to make
impossible (Foucault 1976). Discourses struggle for hegemony (Laclau and
Mouffe 1985), ideological and dominant sets of ideas in cultural landscapes
(Gramsci 1971), dialectically producing and reproducing structures of power
in practice. Feminist theorists, concerned with these structures of power and
how power relations are negotiated (Mills 2004), show that gender is a force
or rather “does” force. Gender becomes a verb that structures and stratifies
cultures. It does so in relation to other power dimensions such as race, ethnic-
ity, and class. As mentioned before, social categories intersect (Crenshaw
1989), as powerfully manifested by Sojourner Truth in her 1851 speech Ain't
I a Woman?. In line with feminist and gender studies’ transdisciplinary and
post-disciplinary openness, this thesis participates in (re)negotiations of sci-
ence, scientific epistemologies, disciplinary epistemologies, and practises
(Haraway 2004), understanding sciences to be ‘embedded in power struggles
over disciplinary territories and borders’ (Lykke 2010: 20). Hence, science
disciplines become territories in landscapes and worlds whose dividing lines
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are drawn through discursive practices—acts of repetitions that ‘become do-
mesticated and recirculated as instruments of cultural hegemony’ (Butler 2007
[1990]: 189).

Using critical discourse perspectives, feminist critique of science consti-
tutes the second theoretical and ideological fundament of this thesis and theo-
retically underpins sciences, including natural sciences, as historically-, cul-
turally-, and socially-constructed practices and ideologies that are intertwined
with capitalist, colonialist, racist, sexist, and masculinist hegemonies (Eisen-
hart and Finkel 1998; Haraway 1988; Harding 1986, 2008, 2011, 2016; Keller
1985, 1988; Schiebinger 1993, 2000).

Higher biology education and higher science education are spaces of dis-
cursive repetition, spaces that reproduce larger societal and cultural norms as
well as situate scientific and disciplinary norms of knowing, being, doing, and
feeling. From a social constructivist perspective, learning is not only the ac-
quisition of content knowledge but also a process of becoming in particular
contexts and in constantly ongoing interactions with others. According to
Vygotsky (1978), everyone participates in social interactions using socially
meaningful and connoted tools and signs, which makes the knower not an in-
dividual but a collective and social being. Hence, learning becomes a social
endeavour and consequently the environment where learning takes place in-
fluences the processes of learning. That is, learning is socially theorised as a
practice situated in communities where people move from a peripheral to a
more central position through practices of enculturation (Lave and Wenger
1991; Wenger 1998). According to Wenger (1998), a variety of intellectual
traditions intersect in social theory of learning. It combines not only theories
of social structure and collectivity but also theories of identity, subjectivity,
situated experience, meaning, belonging, emotions, participation, and prac-
tice, which are arranged along vertical and horizontal axes of power. As
Wenger emphasises:

the concept of practice connotes doing, but not just doing in and of itself. It is
doing in a historical and social context that gives structure and meaning to what
we do. In this sense, practice is always social practice. Such a concept of prac-
tice includes both the explicit and the tacit. [. . .] Most of these may never be
articulated, yet they are unmistakable signs of membership in communities of
practice and are crucial to the success of their enterprises. (1998: 47)

The question of what we learn becomes intertwined with the questions of
where we learn, with whom we learn, and who we learn to become. Learning
becomes intertwined with history, culture, society, and ultimately identity, ne-
gotiated through language use in communications and interactions?.

31t is important to note here that even though Lave and Wenger acknowledge that power shapes
legitimate participations, the concept of communities of practice has also been critiqued for not
attending to how communities themselves are embedded in larger structures of power and there-
fore are influenced and influence negotiations of meaning. It can also be argued that what is
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The two theoretical roots of this thesis—feminist critique of science (a branch
of feminist theory) and critical discourse theory (deriving from linguistic the-
ory)—attend to struggles for power in larger systems of practice and to natures
of inequalities. Moreover, feminist perspectives sharpen the lens for explora-
tions of inequalities based on gender in particular. In the following, I map the
two larger paradigms connecting all articles in this thesis—critical discourse
theory and feminist critique of science—and specifically describe and connect
these approaches to other theoretical concepts applied in the respective papers
(Table 1).

3.2.1 Critical discourse theory

This thesis studies language in use; specifically, it studies discourses in the
worlds of higher education biology. The point of departure is the idea that
language is not only used by people to communicate information but also in-
fluences the users of the language as language is a ‘machine that generates,
and as a result constitutes, the social world’ (Jergensen and Phillips 2002: 9).
The meaning and use of the term discourse has been rather undefined, strongly
depends on the disciplinary context, and can include or exclude oral commu-
nications (speech), written communications (text), visual communications
(images), and physical communication (gestures) (Erdogan 2016). It can even
include materialities (Mills 2004).

Table 1. Overview over the theoretical landscape of this thesis.

Paper Overarching paradigms and Applied theoretical
P concepts concepts
I Intelligibility
I (Butler 2007 [1990])
Feminist Science Critique Figured Worlds
(Harding 1986, 1991; (Holland et al. 1998)
Y% Haraway 1988; Keller 1985) Science Identity
Critical Discourse Theory (Carlone and Johnson 2007)
(Gee 2014 [2011]) Performativity
Butler (2011 [1993])
1 Communities of Practice
(Lave and Wenger 1991)

In this thesis, I consider discourse to include all forms of communication;
as soon as there is interaction, as soon as there is language, there is discourse,

considered peripheral and central participation is itself a socially, culturally, and historically
constructed reproduction. Through developing an eclectic theoretical and analytical framework,
I want to acknowledge these complexities of ways of being in worlds.
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and it is through language as discourse that we access reality and create mean-
ing (Jorgensen and Phillips 2002: 8). This understanding of language as dis-
course originates in the discursive turn, a paradigm shift from considering lan-
guage a vehicle of information to considering language only as meaning. The
linguistic turn was a major development in Western philosophy during the
early 20th century, focusing theoretical and analytical lenses on relations be-
tween language, language use, language users, and the surrounding world.

Discourse analysis has its starting point in both structuralist and poststruc-
turalist linguistic philosophy where reality is always accessed through lan-
guage (Jorgensen and Phillips 2002). In this work, I draw on traditions of crit-
ical discourse analysis; in particular, I build on theorisations of discourse by
Paul James Gee (e.g. 2000, 2014 [2011]). Gee is in the tradition of critical
discourse analysis and describes language and discourse not only as being an
act of conveying information but also as a way of saying (as in informing),
doing (as in action), and being (as a person developing their identity) as well
as including oral, written, and physical communication. Discourse is de-
scribed as language-in-use, as languages that are used in specific contexts to
gain ‘its meaning from the ‘game’ or practice of which it is a part and which
it is enacting’ (Gee 2014 [2011]: 10). Hence, language and its meaning is sit-
uated in ever changing contexts, contexts that just like games, are structured
by explicit but also implicit rules. Situated meaning is given to words, phrases,
and sentences depending on what is considered relevant aspects of the context,
a context that exists in the world constructed and (re)produced in and through
language and interaction (Gee 2014 [2011]). Saying something, according to
Gee, cannot be understood without considering both the doing and the being,
the performance of certain acts while at the same time being a certain kind of
person who connects language to identity. In an earlier work, Gee builds his
identity concepts on four identities—a nature identity (N-identity), a discur-
sive identity (D-identity), an institutional identity (I-Identity), and an affinity
identity (A-identity); these identities only come into existence through the act
of being recognized (Gee 2000). In this work, I focus on the (inter)relation of
D-identities, which are described as discursive identities upheld through the
power of recognizing people as certain kinds of people, as well as I-identities,
which are upheld by institutionalised power creating authored positions of au-
thorities. These identities in the institutional context of higher education are
strongly intertwined:

We have seen that institutions have to rely on discursive practices to construct
and sustain I-Identities, but people can construct and sustain identities through
discourse and dialogue (D-Identities) without the overt sanction and support of
"official" institutions that come, in some sense, to "own" those identities.
(Gee 2000: 103)
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As discourses and possible identities are embedded in institutionalized sys-
tems of power, the very systems of power at work in institutions can be made
visible through explorations of discourses.

The way Gee describes discourses leaves me with the impression that he
conceptualises them similarly to how the evolution of species has been con-
ceptualised. Discourses, according to Gee (2000), can be split into two or
more, yet they can also merge into one. Discourses can change over time and
new discourses can emerge as old ones die out. That is, discourses are fluid
and ever changing. To speak in biological terms, discourses evolve. Dis-
courses are further described as intertwined with one another; they hybridise
and their boundaries are always contestable. Most importantly, they are ‘out
in the world and history as coordinators [. . .] that betoken certain identities
and associated activities’ (56—57). Discourses make some identities and activ-
ities, ways of being and ways of doing, possible. Academia, specifically the
natural sciences, are not excluded from historically and culturally constructed
discourses—i.e. ideas about the doing, being, feeling, and saying in the prac-
tice.

3.2.2 Feminist science education and critique of science

Whose science? Whose knowledge? These are questions asked by many fem-
inist science critics, including Sandra Harding (1991). As described in more
detail when situating my research in Chapter 2, feminist science education and
feminist critique of science both in theory and in practice inform my explora-
tions of higher education biology landscapes. Feminist critique and feminist
philosophy of science considers the acquiring of knowledge through Western
scientific means and the very practice of Western science to be historically,
culturally, and socially situated and thus that all knowledge is contextually
situated (Haraway 1988). Situated knowledge means that knowledge is inter-
twined with the being who knows and this being is influenced by historical,
cultural, and social constructions of gender and gender roles in societies. In
this thesis, I draw on feminist critique of science, feminist science education,
and the history of science, in particular biology as an educational discipline,
to investigate the practices of higher education science in general and higher
education biology in particular. Inspired by the work of Donna Haraway, San-
dra Harding, and Evelyn Fox Keller as well as bell hooks, Judith Butler, and
Sara Ahmed and critical feminist science education scholars, I deconstruct the
myth that higher education biology is gender neutral. That is, I ask this ques-
tion: Whose biology?
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3.2.3 Figured worlds, communities of practice, and science
identity

When children play, they give symbolic meaning to objects whose everyday
meaning is suspended—bark becomes a plate, grass becomes spaghetti, and
soil becomes parmesan cheese sprinkled on top. Tangible objects are turned
into artifacts by the attribution of meaning (Vygotsky 1978); in this case, ob-
jects found in nature become food. Children learn to navigate rule-bound
worlds by entering imaginary worlds through play. They might contextualise
the plate of spaghetti as served at home or in a restaurant as parents feeding
their children or as chefs and service staff serving customers. They might im-
agine and produce artifacts as props in imagined performances and activities.
The idea of imagined worlds inform Holland et al.’s (1998) concept of figured
worlds, which ‘take shape within and grant shape to the coproduction of ac-
tivities, discourse, performances and artifacts’ (51). Figured worlds are also
described as ‘socially and culturally constructed realms of interpretation in
which particular characters and actors are recognized, significance is assigned
to certain acts, and particular outcomes are valued over others’ (52). That is,
figured worlds are socio-historic interpretations and imaginations of “as-if”
worlds.

The concepts of figured worlds and communities of practice share the idea
that identities from participants within form and are formed by interactions
with the worlds and communities. As mentioned earlier, communities of prac-
tice as a social theory of learning is grounded in the idea that participants move
from a peripheral participation towards a more central participation in the very
practice of learning. Learning is conceptualised as a trajectory of participation,
participation that takes on meaning in social worlds (Lave and Wenger 1991).
Along these trajectories within sociocultural worlds, participants become dif-
ferent kinds of people, so learning is indivisibly intertwined with the construc-
tion of identity. Wenger (1998) emphasises that identity in learning is pro-
foundly temporal and an ongoing process of negotiating of belonging and non-
belonging in social landscapes of participation, as it is a complex process that
involves ‘doing, talking, thinking, feeling, and belonging’ (56). Lave and
Wenger (1991) as well as Wenger (1998) consider language acquisition to be
part of identity trajectories and learning as well as discourse as shapers of
practices and being shaped by practices. Discourses are considered ‘material
for negotiation of meaning and the formation of identities’ that can be shared
by multiple practices (Wenger 1998: 130) and communities of practice them-
selves to produce and reproduce discourses. Here, conceptualisations of com-
munities of practice and figured worlds overlap.

Although both communities of practice and figured worlds emphasise the
centrality of practice in the formation of worlds and communities, some theo-
rists, especially Holland et al. (1998), embed the concept of figured worlds in
social constructivist thought, acknowledging that ‘selves are constructed
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through the mediation of powerful discourses’ (26) with identities being
shaped by practice and discourse as well as ‘with the aid of cultural resources’
(285). Identities are made in and through participations in figured worlds ‘in
which particular characters and actors are recognized’ (Holland et al. 1998:
52). This view also means that meaning is made in these worlds through ne-
gotiations and recognitions of cultural productions, and identities are made
recognisable through the authoring of the self within. Here, discourse, com-
munities of practice, and figured worlds are intertwined with science identity.

Recognition, competence, and performance are central to the concept of
science identity as proposed by Carlone and Johnson (2007). These authors
build on Gee’s theory of identity (2000, 1999), the formation of identity
through recognition in practice as described by Holland et al. (1998), as well
as science as a community of practice (Lave and Wenger 1991; Wenger 1998).
Hence, Carlone and Johnson (2007) bring together these intersecting theoret-
ical perspectives and explicitly add the power dimensions of gender, race, and
ethnicity to understand how science identity, especially in relation to notions
of belonging and non-belonging, is negotiated.

In this thesis, I build on, expand, and combine the above-mentioned con-
cepts in a variety of ways and to greater or lesser extent in the different articles.
Although my primary focus lies on what identities and what identity trajecto-
ries are imagined as intelligible by students and teachers in worlds of higher
education biology, I am also interested in how identities in biology form and
are formed through imaginaries of figured worlds and overarching gendered
discourse of science practice. To develop and apply a sensitivity for gendered
processes at play, I draw on several theoretical concepts described in the fol-
lowing.

3.2.4 (Gendered) performativities and intelligible identities

Feminist theoretical perspectives on science and science critique form the
foundation of this thesis, and I draw on different concepts that deepen the un-
derstanding of identity as an ongoing discursive and sociocultural process of
negotiation.

Although identities are shaped by and shape rule-bound discourses and cul-
tures, they are never entirely determined by culture and discourse through the
agency that negotiates these (Butler 2007 [1990]). Therefore, Butler suggests
moving from an epistemological account of identity to conceptualising iden-
tity in terms of signification of practices. Signification and resignification, in
that sense, work through repetitions of cultural and discursive rules in practice
that render some identities as intelligible and some as unintelligible. Butler
argues:
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to understand identity as a practice, and as a signifying practice, is to under-
stand culturally intelligible subjects as the resulting effects of a rule-bound dis-
course that inserts itself in the pervasive and mundane signifying acts of lin-
guistic life. (2007 [1990]: 198)

This process of repetition is a regulating and regulated one, and agency, the
possibility for change, is in itself regulated by the zones of possible variation
from the rule-bound repetition. Butler is referring to the repetition of gender
identities and the failed politics of naturalizing bodies in binary and compul-
sory heterosexual configurations. However, I argue that the theorisation of
identity here applies to all identity political contexts as they find themselves
in historical, cultural, and social structures of power.

The power in discourse produces privileged signifiers through repetition of
norms; Butler argues that

the ‘performative’ dimension of construction is precisely the forced reiteration
of norms. In this sense, then, it is not only that there are constraints to per-
formativity; rather, constraint calls to be rethought as the very condition of
performativity. (2011 [1993]: 59)

In terms of figured worlds, this means that the rules found in the world condi-
tion possible performances and their recognitions. Here, I want to explicitly
connect the performance in science identity to the performativity described by
Butler. I consider performance in a performative sense, a performance of rule-
bound norms, conditioned and therefore containing possible performances de-
termined in possible variations, variations that are either still considered intel-
ligible or no longer considered intelligible. This is even the case for perfor-
mances of emotions. For example, Sara Ahmed (2004) argues that even emo-
tions are performative, embedded in a cultural practice rather than a psycho-
logical state. The concept of intelligibility is strongly intertwined with the
theorisation of the heterosexual matrix, inseparably linking gender and sexu-
ality in a grid of cultural intelligibility that naturalises bodies, genders, and
desires (Butler 2007 [1990]). Through the naturalisation of stable gender iden-
tities and heterosexual attraction, heterosexuality becomes culturally intelligi-
ble while rendering homosexuality as diverging from the norm—i.e. unintel-
ligible (Gunnarsson Payne and Ohlander 2017). In this thesis, I draw on the
concepts of intelligibility and performativity to allow for close connections of
matters of identity along dimensions of power such as gender as well as other
historically-, culturally-, and socially-shaped institutional identities such as
student and teacher and biologist and scientist.
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4 Methodology

46

An umbrella

It is the second time I rather spontaneously get asked to jump in as an ex-
aminer in a plant identification exam, outdoors. The exam is a walk includ-
ing 15 stops where students have to identify up to three flowering plants,
ferns, horsetails, mosses, and lichens. They get a piece of paper with a table
on it and have to fill in the table with the plants’ scientific names in the
right order. Swedish common names don’t count. Students are allowed to
use a Swedish vegetation identification book, which most of them mainly
use to look up the scientific names they are supposed to write because they
only learned the Swedish names by heart. During the first examination
round this year, I guided three students who were granted more time per
stop than other students for different reasons. Seven rather than five
minutes.

Two more minutes. An inclusion measure. Two minutes. An equity meas-
ure.

During the first examination walk, a massive thunderstorm rolled over the
fields and forests throughout our 1.5-hour walk. Students were fighting
their umbrellas in the wind to protect their paper and themselves from get-
ting soaked, trying to look up scientific names in books so thick that they
are hard to hold with one hand while standing or hovering under their um-
brellas.

Pens and pencils fall. Papers rip. Umbrellas break. Students break.

When thunder and lightning indicated the storm to be right above us, I
called the responsible person and asked if we really should continue.

His answer was yes. So we did.
Weeks later, a second examination round.

I again spontaneously get asked to supervise a student. It is one of the three
students that had to repeat this exam. The student is nervous, even though
they are knowledgeable and well equipped with rain gear, a baseball hat,
transparent envelops to protect the examination paper from getting wet and
ripping. And an umbrella. A big one. A new one.

The moment we start the exam, it starts raining buckets. Again.



Already at the first stop, it rains so much that there is no way to stay dry,
keep the paper or the book from getting wet while using them at the same
time. Again.

Since it is only the two of us this time, I ask if I can help by holding the
student’s umbrella.

They say yes.

A routine develops. We arrive at a stop. I show them the plants. I take over
their umbrella. And follow the student’s instructions. Sometimes we would
walk up to the respective plants again. Sometimes, I would also hold the
keying book. Sometimes, they ask me if what was written is actually read-
able.

Even with the holes punched into the wet paper with their pencil.
Scientific names. Punching holes.
Then we walk. And repeat.

Eventually, it rains so heavily that their glasses fog up while looking at and
trying to identify a horsetail (Equisetum). Now they can neither see, nor
read, nor write. I tell them I can hold on to all their belongings as they clean
their glasses.

I can feel the student is getting frustrated. For a good reason. And I do, too.
My feet are cold, my arms are heavy. I feel this is unfair. Especially for the
student but even for myself. Yet, [ know and see how much they have stud-
ied and want to pass this exam.

I can relate. And we continue. Until the end. Standing underneath their um-
brella. Together. And I think about the irony of this. While standing under-
neath the student’s umbrella.

An umbrella that says manpower.

Protecting ourselves from the rain underneath an umbrella brought me
closer to a student than usual. A closeness that they and I negotiated in our
roles as examiner, teacher, and student, a student who was older than me,
a student with whom I had conversations about why they get more time
than other students. A student that asked me to remind them to eat during
the exam. A student that asked me to care.

The first exam story does not end after we continued. When coming back
to meet the whole group and the other examiners, they have already started
with the second part of the exam. Students getting unknown plans and key-
ing them. Students sit spread out in a courtyard. Underneath their umbrel-
las, rain jacket hoods, trees, on benches, tables, brick walls, or the ground.
Some of them with empty Tupperware boxes next to them. Focused. The
three students and I come back and meet the person in charge. I know my
group needs a break. He meets them and tells them to find themselves an
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empty spot and that the second part of the exam has already started. The
student that I will meet again asks if they can have a break. The answer is,
well you can do the exam first or eat first or do it at the same time.

No lunch. No break. No bathroom. Only exam.

It matters what methodologies we choose. Not only in our research, but
especially in our teaching.

In this chapter, I map out the methodological traditions that this thesis is rooted
in and describe in more detail the data collection and the analysis, as well as
my analytical framework. Furthermore, I reflect on doing qualitative, reflex-
ive, and ethical research.

4.1 Studying discourse and identity in higher education
biology

4.1.1 Making use of language as discourse

In the theoretical framing, I have already begun to engage with ideas and def-
initions of discourse, emphasising that discourse is not only a theoretical per-
spective but also a methodological tool (Jergensen and Phillips 2002). Dis-
course in its most simple form can mean ‘any utterance or discrete piece of
language’ (Andermahr et al. 2000: 65); however, depending on the tradition(s)
of departure, the term discourse can designate language in a variety of ways
yet with the shared conceptual idea of language shaped and structured through
and in social practices and discourse analysis to study these structures and
patterns shaped in interactions (Jergensen and Phillips 2002). Although com-
plex and sometimes self-contradictory, Foucault’s definitions of discourse as
inherently connected to power have been influential in cultural theory devel-
opment. The linguistic turn, differentiating structuralist and post-structuralist
theory, moved perspectives on language from being an expressive ‘vehicle of
communication’ to being a ‘system with its own rules and constraints’ (Mills
2004), a system that produces and reproduces structures of power (Foucault
1972). Critical discourse theory and analysis, as employed in this thesis, is
grounded in theorisations of discursive practices to maintain ideological social
effects through (re)productions of unequal relations of power (Jorgensen and
Phillips 2002). Taking its point of departure from feminist critique and critical
discourse theory, this work does not aim to be politically neutral, but rather,
in line with critical discourse theory, it aims to uncover what and how dis-
courses shape practices and maintain power relations in higher education bi-

ology.
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4.1.2 Exploring identities and meanings in figured worlds
through discourse analysis

Communicating through language, irrespective of it being visual, written,
non-verbal, or verbal, goes beyond merely conveying information through
speech. It is also a social act in interactions, so it matters who is communi-
cating and how and what is communicated, both when communicating and
when being communicated to. Hence, communication through language is an
act that comprises different dimensions of saying, doing, and being and in-
volves information, action, and identity (Gee 2014 [2011]). Identity is one of
the central lenses in this thesis, used to study ways of being intertwined with
ways of doing and knowing in figured worlds of higher education biology. To
understand participants’ identity work in the worlds they inhabit, how they
relate to these worlds, shape and are shaped by these worlds, the very under-
standings and figurings of these worlds become interesting. In Paper I, I ex-
plored these taken-for-granted understandings of worlds, typical stories
within, with the help of Gee’s Figured Worlds Tool, which asks the reader the
following:

For any communication, ask what typical stories or figured worlds the words
and phrases of the communication are assuming and inviting listeners to as-
sume. What participants, activities, ways of interacting, forms of language,
people, objects, environments, and institutions, as well as values, are in these
figured worlds? (2014 [2011]: 177)

As with the example of playing restaurant in the theoretical framework sec-
tion, where dishes are prepared, served, and consumed by different and certain
participants in a certain spaces in environments, the Figured Worlds Tool
makes these taken-for granted ideas visible. To focus on imaginaries of par-
ticipants and their interactions, the ways of being and doing, I used Gee’s
Identities Building Tool:

For any communication, ask what socially recognizable identity or identities
the speaker is trying to enact or to get others to recognize. Ask also how the
speaker’s language treats other people’s identities, what sorts of identities the
speaker recognizes for others in relationship to his or her own. Ask, too, how
the speaker is positioning others, what identities the speaker is “inviting” them
to take up. (2014 [2011]: 116)

The Identities Building Tool focuses on how identities within figured worlds
are enacted by participants and how different identities of the self and others
relate to each other. Through a sensitivity for figured relationalities of enacted
identities, one can make visible the hierarchical stratifications of what identi-
ties are more recognised than others within figured worlds.

49



Even in Papers Il and IV, I employed Gee’s (2014 [2011]) Figured Worlds
Tool, where I pay particular attention to how teachers in their teaching state-
ments and students, whom [ interviewed, imagine participants in figured
worlds of higher education biology, their acts, as well as activities, and ways
of interacting that were described in a rather taken-for-granted manner.

In Paper III, I compare how students and teachers made meaning of and
directed taken-for-granted and supposedly positive emotions such as enthusi-
asm and passion. Here, I was inspired by three of Gee’s (2014 [2011]) dis-
course analytical building tasks, the Figured Worlds Tool and the Identities
Building Tool as mentioned above, as well as the Situated Meaning Tool. The
latter helped me to pay attention to the very meaning that is assigned to enthu-
siasm, passion, and interest. This tool focuses the analytical lens on “the spe-
cific meaning a word or utterance takes in specific context of use” (Gee 2014
[2011]: 157). I could thereby nuance how students and teachers made sense of
these emotions in the context of higher education biology.

4.2 Data collections and analyses

The four papers presented in this thesis originate from three datasets. In this
section, I will describe how the data were collected and analysed in the re-
spective publications. In Papers I, I, and III, the data, in the form of students’
study motivation texts, as well as teachers’ teaching philosophy texts (i.e.
teaching statements), were collected from populations at the same Swedish
university. In Paper IV, I draw on interview data from semi-structured time-
line interviews with students from a Swedish, British, and German university.
Swedish participants were recruited from students who provided their study
motivation texts, while students at the German and British university were
recruited through independent and snowball sampling (see Table 2 for an
overview over the data and the data analyses).

4.2.1 Paper I: Students’ study motivations

The first data set originally comprised 55 study motivation texts from Swedish
first-year students of different cohorts (2014-2018). These texts were written
as part of a communication training programme that accompanies their under-
graduate studies until graduation. It contains several tasks at different stages
of their studies, from writing essays to oral presentations. A Swedish version
of the original instructions can be found in Appendices A and B. As these texts
were written in the context of communication training and not explicitly for
research purposes, we recruited students through emails via the cohorts’ mail-
ing lists as well as through visiting a first-year lecture, where we were invited
to inform the students about the project and possible participation in the pro-

50



ject. We asked students for their informed consent to use their study motiva-
tion texts in this PhD project as well as whether they would like to be contacted
for future studies, surveys, and interviews (see Appendices C and D).

Table 2. Overview of the data and analysis of the four research papers included in this

thesis.
Paper Population  Description of the data  Analysis
I Students at Study motivation texts Initial open coding
the Swedish (Saldafia 2015)
university Essays written in the
context of the first biol- Discourse analysis inspired
ogy programme course, by Figured Worlds and
maximum of one A4 Identities Building Tools
page, in Swedish (Gee 2014 [2011])
Statistical analysis
II Teachers at ~ Teaching statements Initial open coding
the Swedish (Saldafia 2015)
university Essays written in the

context of applications
for professor positions,
maximum of three A4
pages, in English and
Swedish

Discourse analysis inspired
by Figured Worlds Tool
(Gee 2014 [2011])

111 Students and
teachers at
the Swedish
university

Revisiting datasets
from Paper I and II

Discourse analysis inspired
by Gee’s (2014 [2011])
building tasks focusing on
emotions

v Students at
the Swedish,
German, and
British uni-
versity

Individual timeline inter-
views
(Adriansen 2012)

Interview transcripts in
English, German, and
Swedish

Initial thematic analysis
(Braun and Clarke 2006)

Deductive thematical anal-
ysis operationalizing sci-
ence identity

(Carlone and Johnson
2007)

Discourse analysis inspired
by Figured Worlds Tool
(Gee 2014 [2011])

Re-evaluating initial
themes iteratively
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The study motivation texts were anonymised and labelled with the letter A
and a random number between 1 and 99 before analysis. In addition, all indi-
cators of gender identity found in the texts were removed to focus the analysis
on the students’ imaginaries and reduce my own gendered biases during the
analysis. In a first open coding step, the data were explored for analytical leads
(Saldana 2015) before conducting a discourse analysis applying Gee’s Figured
Worlds and Identities Building Tool (Gee 2014 [2011]).

Figured worlds, as mentioned above, are collectively formed socially and
culturally constructed interpretive imaginaries of social practice that become
embodied over time and through participation in their practices (Holland et al.
1998). In this thesis, [ use Gee’s (2014 [2011]) discourse analysis tools that
Gee operationalised for the concept of figured worlds (Figured Worlds Tool)
and theorisations of identity (Identities Building Tool). The Identities Build-
ing Tool asks what enactments of identity or identities a person recognises and
therefore prompts the analysis to focus on the enactment (i.e. the performance
of identities as well as the recognition of identities). This tool also includes a
reciprocity of ‘what sorts of identities the speaker recognizes for others in re-
lationship to his or her own’ as well as allows for a sensitivity towards how
identities are positioned and what identities are invited (Gee 2014 [2011]:
116). The Figured Worlds Tool goes beyond these enactments of identity and
focuses on the taken-for-granted ideas that inform the very enactments (Gee
2014 [2011])—i.e. what is assumed by the speaker and what are others invited
to assume. The Figured Worlds Tool consequently brought the focus to the
environments, figured worlds, or typical stories imagined by participants in
which they themselves negotiate their identities.

This analysis made it possible to combine the concept of figured worlds
(Holland et al. 1998) and science identity (Carlone and Johnson 2007)—what
competences and performances were recognized as typical in worlds of higher
education biology. It yielded two imagined identity trajectories: the straight
biology path and the backpacking biology path. After describing these two
imagined identity trajectories and categorising the study motivation texts as
either or both, the data were revisited. Disclosing students’ gender for quanti-
tative analysis, we used Pearson’s chi-square test of statistical independence
in R to analyse differences in frequencies of students of a certain entry (natural
science or social science) or gender in relation to the three trajectory catego-
ries.

4.2.2 Paper II: Teachers’ teaching statements

The second data set was collected in two steps (2017 and 2020) and originated
from teachers’ applications for university teaching positions in the biology
section of the Swedish university. Applicants for assistant, associate, and full
professor positions are asked to write their teaching philosophy or a teaching
statement essay. As these texts are part of the application process, they are
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publicly available documents (offentliga handlingar). The texts were re-
quested from the Swedish university’s staff recruitment unit. For the 30 ad-
vertised positions between 2012 and 2019, we collected applications from
those candidates who were shortlisted and called for interviews—the inter-
view group. The full data set yielded 94 applications. In terms of the rational
for this kind of data collection, the interview group was invited to or at least
not excluded from interviews because of their teaching statements. Hence,
their texts were considered appropriate by the hiring committee. For analysis,
the texts were extracted from the full applications, sorted by type of position,
and anonymised for analysis.

In an initial and open coding step, the three categories of assistant, associ-
ate, and full professor were analysed separately to find common themes and
gain an overview of the teaching statements (Saldafia 2015). Since no thematic
differences among the three teacher categories (assistant, associate, and full
professors) were found, the data set was treated as one in the following anal-
ysis. The theory-driven discursive analysis was inspired by Gee’s Figured
Worlds Tool (2014 [2011]). Gee’s Figured Worlds Tool also operationalised
Holland et al.’s (1998) concept of figured worlds and in combination with
further theoretical concepts such as science identity (Carlone and Johnson
2007) and intelligibility (Butler 2011 [1993]), which helped visualise the iden-
tities imagined as intelligible by the teachers for both themselves and the stu-
dents they encounter in figured worlds of higher education biology.

4.2.3 Paper I1I: Comparing students’ and teachers’ perspectives

The third article is empirically rooted in the same material as Paper I and Paper
II. These two papers examined the study motivation texts of 55 first-year bi-
ology students. In addition, 94 teaching philosophy texts from applicants for
university teaching positions in biology were analysed. For this comparative
study, this empirical material was revisited.

To (re)familiarise myself with the data, the articles and essays were initially
(re)visited with particular sensitivity to how students and teachers imagine the
world of higher education biology. Next, I focused on how teachers and stu-
dents, along the four previously described identities (research science teacher,
facilitating science teachers, straight biology path, and backpacking biology
path), made meaning and directed emotions such as enthusiasm and passion
in the context of higher education biology. Combining the Situated Meaning,
Identities Building, and Figured Worlds Tool (Gee 2014 [2011]) made it pos-
sible to first explore the very meanings and directions of enthusiasm, passion,
and interest to then compare them amongst the four categories.
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4.2.4 Paper IV: Interviews with students from the Swedish,
German, and British university

The final article included in this thesis is empirically grounded in interviews
conducted with students from a Swedish university as well as interviews with
students from a German and a British university (see Table 3 for information
about gender distribution). The students from the Swedish university were re-
cruited from the group of students who gave consent to use their study moti-
vation texts (used in Papers I and III). I contacted them via the provided email
addresses. The German and British university students were recruited through
a variety of methods. At the German university, I recruited students with the
help of the director of studies who shared the call via mailing lists. Further-
more, I contacted the local student council to share the information on their
formal and informal channels as well as posted the call on their social media
page. In addition, participants were recruited through personal contacts from
a PhD student, who was working at the German university, as well as through
snowballing initiated by some participants. At the British university, a teacher
helped recruit students by sharing the call in email lists and personally inviting
students. Furthermore, students were recruited when sharing information in
two seminars given by myself at the British university and through snowball-
ing by some participants. Due to the recruitment method, students from early
Bachelor’s to near-end Master’s level were interviewed.

Semi-structured timeline interviews (Adriansen 2012) were performed in
person at the British (October 2019) and the German (November 2019) uni-
versity and online with students from the Swedish university (February/March
2021). The timeline interviews were divided into three chronological parts:
the time before the students started their studies; during their studies; and their
future plans and expectations. These were accompanied by a variety of ques-
tions (see interview guide in English in Appendix E, in German in Appendix
F, and in Swedish in Appendix G). During the physical interviews, students
were provided with white paper and coloured pens to construct their timelines
in material form. During the online interviews, students were asked to have
paper and pens at hand and to share their timelines by sending photos via
email. Students provided written informed consent to participate in the study
at the beginning of each interview (see informed consent form in English in
Appendix H used for students at the German and British university). For the
Swedish interviews, which were conducted remotely and recorded, students
gave their informed consent verbally after reading the informed consent form
at the beginning of the interview (see informed consent form in Appendix I),
which was recorded.
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Table 2. Overview of the interviews conducted at the British, German, and Swedish
university

The British The German The Swedish
university university university
female students 8 9 2
non-binary students 0 0 2
male students 3 2 1
total 11 11 5

Interview questions were developed as both closed questions, which were then
followed-up, and open questions (Harvey 2011). The latter prompted reflec-
tions and allowed students to develop their thoughts and feelings as well as to
discuss their experiences and perspectives as I wanted to capture the most sa-
lient items (Weller et al. 2018). Although some questions (e.g. How would
you introduce yourself to other people?) were aimed at initiating imaginative
reflections, other questions (e.g. What were the most impactful events that
have influenced you to apply for the biology programme? And Were there
important people that influenced your study choice?) were used to prompt re-
flections on events and people they remembered and/or considered having
been impactful in hindsight. Therefore, these interviews comprise a sample of
what the students remembered as significant, as well as what they recognised
along their trajectories and in relation to what they imagined me as the inter-
viewer to recognise, discourses, values, and identities (re)produced in interac-
tions. Although developing a timeline was at the centre of all interviews, the
Swedish students were also asked to read and reflect on their study motivation
texts. Several questions aimed at supporting the students in their reflections
and to facilitate relating to their former selves’ experiences and expectations—
e.g. What are your thoughts now after you have read the text? (Vad dr dina
tankar nu efter att du har ldst din text?) and What would you tell your old self
about the text now that you have come so far in your studies? (Vad skulle du
sdga till ditt gamla jag om texten nu ndr du har kommit sa langt i dina stu-
dier?). The interviews were conducted in the official language of the respec-
tive country (English, German, and Swedish), recorded and transcribed using
Al-based transcription software available for all three languages. The tran-
scripts were then revisited and manually revised.

Although no questions explicitly asked students to relate to sensitive per-
sonal data such as religious or similar beliefs, sexual orientation, political
opinion, and physical or mental health, students at the British and German
universities volunteered some of these aspects in relation to their experiences
in higher education biology. As I neither wanted to be forced to interrupt the
students from sharing their stories nor wanted to exclude what they considered
important to share while at the same time relating to the university’s ongoing
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GDPR (General Data Protection Regulation) work, an ethical review was filed
before interviewing the Swedish students (2020-04470).

While all interviews inform the analysis in Paper IV, six anonymized tran-
scripts were chosen by the first author after preliminary thematic analysis
(Braun and Clarke 2006) for iteratively analysis in the research group. These
six interviews (two from each university) were particularly rich and students
explicitly and implicitly negotiate themes found across the data set and gender
categories.

In a first exploratory open coding (Saldafia 2015), we familiarised our-
selves with the six interviews and explored overarching themes (Braun and
Clarke 2006). We then operationalised Carlone and Johnson's (2007) three
pillars of science identity to gain an overview of what competences and per-
formances the students understood as recognised for themselves and others in
higher education biology. These preliminary findings indicated negotiations
of participation in fieldwork, private commitments to academic tasks, work
experience in the industry, and negotiations of being or not being a biologist,
a researcher, and/or a scientist. Based on these preliminary findings, we used
the Figured Worlds Tool (Gee 2014 [2011]) to focus on what the students
considered “typical” through which we could display and nuance tensions be-
tween identities available for selves and others in formal and informal, private
and professional, and academic and non-academic worlds. In a final step, we
returned to the initial themes and the interview data to iteratively refine the
findings and map how three successful female students negotiated these im-
aginaries.

Collecting gendered data, risking to overlook gender identities

In Paper I, students’ gender identity was inferred based on their Swedish social
security number (personnummer). In Paper 11, the teachers’ gender identity
was either identified through their Swedish social security number if available,
inferred based on explicit information on their gender identity in their appli-
cation, or in rare cases by searching for indicators of their gender identity on
professional websites. In all searches, no indicators of gender non-binary or
genderqueer identities could be found. It is here important to mention, how-
ever, that the Swedish social security number up until today only indicates a
person to either be female or male®. Hence, all data used in Papers I, II, and
consequently also III were categorised as either female or male. This yields

% In Sweden, the legal gender (juridiskt kén) assigned at birth is visible in one’s social security
number https://www.skatteverket.se/privat/folkbokforing/personnummerochsamordningsnum-
mer.4.3810a01¢c150939¢893f18¢29.html?g=personnummer. While a motion has been submit-
ted to the Swedish parliament, riksdagen, to introduce a third legal gender as well as gender-
neutral social security number (motion 2019/20:3316: https://www.riksdagen.se/sv/dokument-
lagar/dokument/motion/ett-tredje-juridiskt-kon-och-konsneutrala H7023316), until today, one
cannot register a legal gender other than woman or man.
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the risk of having overlooked gender identities other than identifications as
female and male in the material. Learning from the above-mentioned struc-
tural difficulties, I had informal and formal conversations about gender iden-
tity with participants during data collection for Paper I'V.

4.3 Reflections on studying discourse and identity in
higher education biology

In this section, I will include both reflections on conducting reflexive research
as well as reflections on conducting ethical research. These reflections have
continuously been revisited during the project work in relation to what it
means to do research on practices deeply engrained in research—i.e. doing
research as a practice of and on research institutions.

4.3.1 Conducting reflexive research

It is not easy to be both an insider and an outsider as well as an in-between-
sider or sometimes even a no-sider. Having a background in and academic
degrees in higher education biology as well as having been a teaching assistant
and a tutor for many years informed the very development of this study and
shaped the stories that I use to tell stories (Haraway 2016). Although these
embodied and lived experiences, memories, and subjectivities shaped this pro-
ject and made it unique, opened doors, and enabled me to explore certain
paths, it also created bumps and walls (Ahmed 2016). Reflecting on and prac-
ticing reflexivity, the circularity of effect and cause, cause and effect, has been
an ongoing learning process in actions and through interactions. I do not as-
sume knowledge can be value-neutral and objective—i.e. I assume knowledge
is situated (Haraway 1988), which is the theoretical and epistemological back-
bone of this thesis. Reflecting on my own positionality, reflecting on my own
subjectivities, reflecting on power in interactions, and reflecting on the power
of labelling, I believe I have the obligation as a researcher to make myself
accountable (Koobak and Thapar-Bjorkert 2014). Critical feminist research
makes space for storytelling yet requires transparency about the stories that
tell stories. In my research, in my interactions with others, and in my thesis, I
try to practice transparent reflexivity, share who I am, and reflect on how who
I am influences what I do. I do not want to pretend that it has been easy, and I
am aware that I have failed at reflexivity, (re)producing the very norms that |
aim to dismantle, using the grammar that contributes to the very (re)produc-
tion of these norms (Hemmings 2011). Throughout this research process, |
have learned about some of my biases, my languages, and my values and how
these influence my knowledge productions, but there is so much more to be
learned. Therefore, I have worked to develop an authentic and reflexive voice
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to communicate my work, so I decided to include autoethnographical accounts
to build bridges between the researched and the researcher.

4.3.2 Conducting ethical research

I believe that reflecting on one’s own positionality and subjectivity is strongly
intertwined with doings of ethical research. Moving from a rather quantitative
discipline, biology, to a human-experience, an identity-centred project situ-
ated in gender studies, moved my focus from the centrality of research design
to the centrality of ethical considerations. Although my research has followed
guidelines for research integrity and good research practice, formally applying
for ethical approval (2020-04470) in the local and national code of conduct,
reflecting on what this research means for all beings that it involves has been
central to my research process. This project aims to explore identities in rela-
tion to norms and values in higher education biology, norms and values that
can both include and exclude. Hence, this subject is an emotional one, one that
not only includes intellectualised power dimensions of, for example, gender,
but also includes feelings and emotions that cannot be put into words. On the
one hand, formalised measures were put into place to acknowledge the integ-
rity of the participants. Students were informed about the project and about
what it means to participate. They were asked for informed consent to use their
study motivation text and their interview responses (Appendices C, D, H, and
I). Throughout interactions, I have aimed at disclosing possibilities for agency
in the research process to work against feelings of limited agency—e.g. dis-
closure of personal information when sharing it with spaces outside of one’s
control can easily lead to discomfort. Hence, respect for participants’ anonym-
ity outside the research team has been indispensable and an ambition in all
communications. When writing about and when talking to participants about
their perspectives and experiences, I tried to accommodate the spectrum of
feelings expressed. Although the interviews did not explicitly ask the partici-
pants to share sensitive matters such as health details, gender identity, and
political attitude, most participants voluntarily shared some of these issues,
which shows how strongly identity is entangled in complex personal and po-
litical matters.

As this research aims to transgress walls of exclusion from practices, I con-
sider learning how to practice inclusion and practicing inclusion in an inher-
ently exclusive practice to be important when doing research in general and
even more so when doing this kind of research. It has been central to my re-
search to not “research others” but research together. Moreover, I believe re-
search should benefit all the participants rather than just the researcher. I have
put this belief into practice by inviting participants and collaborators to semi-
nars about my work, inviting them to ask me questions, genuinely and person-
ally answering them, and inviting people to actively participate in these dis-
cussions and share knowledge to learn with and from each other. Although I
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learned about the theoretical and analytical power of care when developing
this research project, the ethics of feminist care have been a sounding board
for my doings in this project (De Laine 2000; Edwards and Mauthner 2002;
Robinson 2011; Simons and Usher 2012).
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5 Findings

60

Being moved

I come out of the subway in this throng of people in their warm, fancy coats,
laptop bags and with their wireless headphones. One cannot stop but follow
the flow of the line that walks up the escalators.

Escalators. Something that is already moving. Something that moves you.
Something that forms a line or two. Ever repeating. Bringing you up or
down. You can’t really stop.

I feel like being part of an avalanche of people moving uphill rather than
downbhill. Turning left, yet another escalator. And then the space opens up.
The first thing one can see is the golden symbol of the university. Huge
above the square, not to be missed when exiting the subway station. On
buildings out of red bricks. In-between an aisle of cobble stones. Uphill.
Vines of plants growing up the brick walls. No leaves, naked. It is still win-
ter.

I continue walking up the hill to another square. There you can choose to
go left or right. To the right, there is a deep ally, dark and narrow, between
even more red brick buildings. Dark-red, almost purple bricks. Left, it is
brighter. Industrial buildings in the end of a broad cobblestone road valley.

I choose the information sign just in the middle before choosing a path.
Trying to find the library. I find the library building on the map, standing
there. The sun behind me places this shadow of a human onto the blue and
white map of the campus.

I have to go through the dark alley, joining a new avalanche of people that
just came out of the subway station. Again. A new human avalanche every
three minutes. There is no possibility to slow down, turn around and look
at the bricks, the plants, the cobblestones. Once you decided, you are di-
rected. The avalanche pulls me in, swallows me, makes me adjust to its
pace. Until I reach the library, where it spits me out.

The swing doors of the library are out of order. Taped densely in ‘do not
cross, under construction’ tape. I am insecure about the glass door next to
it to open to the entrance hall that I can see through the very glass. I try. It
is open. I enter a space with a huge piece of modern art above me. In the



centre yet almost so big that it is not noticeable. On my right. The library.
The North Gallery.

It is an old factory building, the former open courtyard covered up with a
ceiling that is held by huge metal pillars. The outside made into the inside.
The space between the new glass roof and the red purple bricks is bridged
by glass windows. Huge windows, filling the whole space with light. There
are reading islands. One lonely one with a real tree. I sit down next to it.
Slow down.

In this section, I present the research questions for each study and summarise
the findings presented in the four research papers.

5.1 Paper I

In Paper I, we explored early undergraduate students’ imagined identity tra-
jectories in the figured world of higher education biology and asked:

I.1 How do students in their first undergraduate biology course imagine
and figure the world of higher education biology in their study moti-
vation texts?

1.2 What stories and identity trajectories do the students imagine as typi-
cal and non-typical?

I.3 How do the students relate themselves to these imagined typical sto-
ries and trajectories?

We found two imagined identity trajectories in the world of first-year under-
graduate students at the Swedish university: the straight biology path and the
backpacking biology path. The straight biology path students imagined a sci-
entific child with an inherent interest for nature and talent for science who
develops into a self-evident science student who understands scientific pro-
cesses and eventually becomes an academic science student pursuing an aca-
demic research career. They imagined narrow interests and a proclivity to nat-
ural sciences to be intelligible and recognised, naturally given and required.
Backpacking biology path students recognise the breadth of biology as a re-
source when exploring the discipline for possible futures. Furthermore, they
value transgressing disciplinary boarders and express different ways of com-
bining biology with disciplines and activities inside and outside the academic
world. These students imagine (biology) knowledge put in a backpack for fu-
ture use. Although they figure themselves in ways that we described as ex-
plorer and transdisciplinary students, exploring biology as a broad discipline
and transgressing disciplinary boundaries, they also talk about themselves as
winding students, students with winding trajectories in relation to a norm of
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“straight” trajectories into science and biology. They explicitly talk about
themselves as not being a certain kind of person. It is these negotiations of not
being a certain kind of person that display imagined norms within figured
worlds of higher education biology. When analysing the distribution of stu-
dents drawing on backpacking biology path, straight biology path, and both
narratives, we found female students tended to draw on backpacking imagi-
naries and male students tended to draw on straight biology path narratives.
Furthermore, the male students often explicitly expressed ideas of inherent
talent, brilliance, and narrow interests on straight paths.

The findings in Paper I indicate that first-year biology students negotiate
their identities in relation to larger discursive norms of doing science. In par-
ticular, but not exclusively female students, imagined alternatives to these nor-
mative imaginaries, negotiating alternatives to the imagined generally shared
typical stories present in worlds of higher education biology. Although the
project departed from a strong focus on imagined intelligible identities in
higher education biology as a discipline, imaginaries of science, kinds of sci-
entific knowledge, and ways of scientific doings in worlds of higher education
biology as well as their temporalities came into focus.

This article suggests higher education biology is a natural science disci-
pline, which is influenced by overarching norms of doing science, such as
smartness, talent, and rationality, qualities historically associated with the
mind and masculinity (Gilbert 2001; Keller 1985). However, these norms are
also contested. Therefore, this study focuses on imagined intelligible identities
to make visible the diverse ways students imagine higher education trajecto-
ries. It also allows for analyses of the entanglement between imagined identity
pasts, presents, and futures in biology with gendered norms of being in and
doing science, providing evidence for dismantling and problematising an as-
sumed absence of gendered disparities in higher education biology.

5.2 Paper I

In Paper 11, we explored how university biology teachers at the same Swedish
university as the students in Paper I figure worlds of higher education biology
and negotiate imagined intelligible identities within:

II.1 What intelligible identities do teachers imagine for themselves and
others?

I1.2 What overarching ideas are reproduced or improvised from these im-
agined intelligible identities?

1.3 How can teachers’ reproductions and improvisations be understood
in relation to masculine norms of scientific practice?
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In Paper II, we described two imagined intelligible identities—the research
science teacher and the facilitating science teacher. Research science teachers
believe that the transmission of knowledge and enthusiasm were central to
teaching. They value transmitting and infusing students with (good) science
and aim to recruit (good) students into research careers. Research science
teachers consider scientific practices to be an elite practice and a teaching po-
sition as the gilt edge of a scientist’s life, a practice that is part of but not
central to their activities as scientists. They consider active scientists and re-
searchers to be good teachers through their very research competence. In con-
trast, facilitating science teachers imagine teaching to be an act that supports
students in the process of becoming independent learners and thinkers. They
consider learning spaces to be interactive, learning to happen in interactions,
and acknowledge interdisciplinary knowledge productions. Facilitating sci-
ence teachers explicitly reject commonly known and valued teacher goals to
recruit students into research and want to support the students as they shape
their own education. They negotiate and disentangle their roles as teacher and
researcher; rather than imagining research competence making them good
teachers, they see teaching as a skill to be learned and developed like any other
skill such as research and scientific knowledge production.

This study illustrates how overarching imaginaries of research and science
act as discursive anchor points from which university biology teachers nego-
tiate their identities. For research science teachers, biology, science, and re-
search become equated, so learning and teaching biology are intertwined with
hegemonic imaginaries about doing science and imaginaries of ultimate com-
petence held by researchers. However, we can also see how facilitating sci-
ence teachers, while being aware of these hegemonic imaginaries and relating
to science as a discursive anchor point, improvise alternative imaginaries of
being and doing in figured worlds of higher education biology. It is here ten-
sions between research as a masculine-coded practice and teaching as a femi-
nine-coded practice emerge within biology, a supposedly gender-neutral dis-
cipline. Research science teachers imagine hierarchical positionings of, as bell
hooks phrases it, an ‘all-knowing, silent interrogator’ (1994: 21) versus a less-
knowledgeable student who, once enculturated and therefore recognised as
knowledgeable, is recruited into the very practice. An imaginary of being all-
knowing, however, does not leave space for research science teachers to posi-
tion themselves as learners, neither as learners of teaching nor as learners in
interactions with students. Facilitating science teachers are still aware of and
negotiate the dominance of research, yet they do not put research and teaching
competences on a par and therefore liberate themselves from the centrality of
research to inform all higher education biology practices. They make it possi-
ble to position themselves as learners, which, together with improvisations
from hegemonic norms, creates possibilities for change.

Paper II provides further empirical evidence for the presence of hegemonic
masculine norms in higher education biology and science and indicates how

63



university teachers negotiate these overarching hegemonic science discourses
in relation to gendered practices of research and teaching. The empirical ma-
terial in this study, the teaching statements, were written by teachers who were
invited for interviews and many of them were offered a teaching position at
the Swedish university. Therefore, they were given the power, based on their
philosophy, to recruit students into biology participation. Hence, while
providing insights into what ways of being, doing, and knowing are recog-
nised by higher education biology teachers, this study also, through the very
material used, visualises potential causes of a circular, generation-transgress-
ing reproduction of hegemonic, masculine, and exclusive norms of doing sci-
ence, which contributes to the inclusion of some and exclusion of others in
higher education biology.

5.3 Paper III

The first two papers uncovered implicitly or explicitly negotiated ideas about
interest, passion, and enthusiasm. In Paper III, I revisit the data from Paper |
(students’ study motivation texts) and Paper II (teachers’ teaching statements)
and focus on how these emotions were made sense of and directed by students
and teachers along the previously described identity categories (research sci-
ence teacher, facilitating science teacher, straight biology path, and backpack-
ing biology path). Here, I build on a communities of practice framework,
learning as a social practice that connects making meaning, building identities,
and feeling a sense of belonging. Understanding emotions as part of learning
and becoming, Paper III asks:

III.1 How do university biology students and teachers make meaning of
and direct enthusiasm, passion, and interest?

II1.2 What shared and colliding meanings of these emotions can be found
and how do they relate to each other?

In this paper, I show that students and teachers make sense of enthusiasm,
passion, and interest in diverse ways and could thereby challenge ideas of
them being collectively understood and hence inherently positive and rein-
forcing. When comparing the meanings made as well as their directions, I
found overlaps and tensions among students and teachers. On the one hand,
emotions explicitly directed at research were valued by research science teach-
ers and straight biology path students in practices of higher education biology.
On the other hand, these meanings were challenged by broader meanings that
reach beyond objects associated with scientific practice as understood by fa-
cilitating science teachers and backpacking biology path students. I discuss
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how facilitating science teachers, while recognizing broader meanings of emo-
tions, have the potential to broaden participation in higher education biology
practice, as they allow both straight biology path students’ emotional focus on
research as well as enthusiasms, passions, and interests that go beyond a re-
search context as shown by backpacking biology path students. Facilitating
science teachers thereby build larger spaces of legitimate participation in
which students can develop feelings of belonging to the practice. I also point
out that recognizing only certain meanings and directions of emotions carries
the risk of limiting students’ identity work and hence hinder the development
of a feeling of belonging. Considering the recognition of emotions as im-
portant in the process of developing a sense of belonging to and in communi-
ties of practice, these findings indicate spaces of friction contributing to pro-
cesses of in- and exclusion.

5.4 Paper IV

Paper 1V is empirically grounded in 27 semi-structured timeline interviews
with higher education biology students from three European universities—one
in Sweden, one in the UK, and one in Germany. Although the analysis was
informed by all 27 interviews, we focused on a subset of six interviews with
students who considered themselves to be successful and share the goal of
pursuing a PhD in biology. To explore the biology students’ identity work, we
asked the following two questions:

IV.1 What implicit and explicit typical ways of being and doing do stu-
dents imagine within the world of higher education biology?

IV.2 How do students negotiate themselves in relation to these imagi-
naries and experience, assent, and dissent with these imaginaries
when doing identity work?

Based on the six interviews, we mapped three imaginaries of typical ways of
being and doing in worlds of higher education biology. In the first imaginary,
showing dedication through sacrifice, students understood participation in
higher education biology to require compromising on, for example, perfor-
mances of identity and personal aspirations, sacrificing free time and one’s
health because of heavy workloads or taking strategically sensible courses ra-
ther than courses of interest. Underlying this imaginary is the idea that one has
to compromise to succeed. An imaginary of being forced to fake it to make it
arose from students negotiating tensions between their own competences and
performances in relation to what they imagine has to be known and accom-
plished to legitimately participate in biology and science practices. Lastly, stu-
dents related to imaginaries of surviving of/as the fittest, negotiating taken-
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for-granted academic sorting processes in competitive environments that re-
quire hard work and the right kind of academic dedication. How these imagi-
naries were negotiated were mapped out in more detail along three female
student cases, sampled from the six interviews. While these negotiations were
not unique to the three female students, they were reflected in particularly ar-
ticulate ways. Displaying how students draw on and challenge the aforemen-
tioned imaginaries, we were able to show the tensions in their negotiations,
showing both familiarity with as well as reluctance towards what is considered
typical in worlds of higher education biology. Based on these tensions we pro-
pose that the successful biology students in our study have learned to navigate
normative practices, but struggle to fully embrace these norms; they are suc-
cessful despite needing to relate to hegemonic imaginaries of what it means to
do science.
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6 Discussions

Introducing oneself

When teaching my first biology course as a PhD student, I introduced my-
self as a PhD student in gender studies to first-year biology undergraduates.
While I was rather enthusiastic about my new role and project, I quickly
noticed that students would approach my fellow teaching assistants, biol-
ogy PhD students, rather than me if they had questions relating to biology.
It wasn’t until two weeks into the course that I started being recognised as
knowledgeable in biology and was approached by the students. A recogni-
tion of knowledgeability actively established through both performances of
being a biologist and displays of my biology competences. I had introduced
myself as an outsider within and I needed to work to become recognised as
an insider. In the subsequent years, I would introduce myself as a biologist,
highlighting my background in biology, doing a project in gender studies
on higher education biology. I introduced myself as an insider. Insideness
and outsideness were established through an introduction.

In this part, I return to the overarching aims of my thesis, which were to chal-
lenge imaginaries of biology as a gender-neutral natural science discipline
through explorations of students’ and teachers’ identity work. In this process,
I also wanted to understand (re)productions of inclusive and exclusive higher
education biology cultures. Although more work that attends to these complex
questions is needed, I will discuss imaginaries that occur across the studies
included in this thesis to suggest how biology as a natural science discipline
is embedded in worlds of doing science and how participants of these worlds
are directed into or out of higher education biology.

6.1 Challenging straightness

This thesis is empirically grounded in study motivation texts as well as teach-
ing philosophy statements written for purposes other than the studies that they
inform. In Paper I, the study motivation texts were written by students at the
beginning of their biology studies with the goal of having them reflect on their
own study choice and aspirations. They were also used as a starting point for
mentoring from and with a university biology teacher. Therefore, the study
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motivation texts are not only independent reflections without any direction as
they are directed at the teacher, a person recognised as a legitimate participant
in the biology practice, but also have the aim of recognition. The texts become
statements of value, displaying competences and performances (Paper I and
Paper II), and emotions (Paper III), which are considered recognised. The
teachers’ texts, embedded in their application for teaching positions, are even
more directed at being recognised as a professional biologist suitable for the
advertised position. The texts are directed at the evaluation committee with
the aim of being recognised as a legitimate candidate; hence, they exhibit the
very values that the teachers have been enculturated into and that they imag-
ined as being recognised in higher education biology. Consequently, both the
students’ and the teachers’ texts display imaginaries of what is valued in
worlds of higher education biology, what is understood as shared understand-
ings of ways of doing, practice, and ways of being, identities, within. Through
interviews with students at the three European universities (Paper 1V), I ex-
plored what ways of doing and being students across higher education biology
environments imagine as recognised as well as how they negotiated them-
selves in relation to these imaginaries. As these students have participated in
higher education biology practices, they have experienced enculturation into
the cultures, which influenced their identity work.

In the papers included in this work, I show how students and teachers im-
agine different ways of being in worlds of higher education biology. Some of
these ways of being are taken-for-granted, implicitly or explicitly narrated as
the norm, in line with what is imagined as the common way, a hegemonic
way, of being in the world of higher education biology. Straight path students
imagine an inclination for science and a straight path into a research career
(Paper 1). Similarly, research science teachers imagine their competence as
researchers to make them competent teachers of future researchers (Paper II).
Furthermore, emotions like enthusiasm and passion about research in general
and about what one researches in particular are understood as central to higher
education biology and science practice (Paper III). Finally, students imagined
that doing science required dedication and sacrifice and participating in higher
education biology and science were driven by competition. High levels of
competence were also understood as the norm and consequently learning bi-
ology felt like “faking” legitimate participation (Paper IV). These imaginaries
can be understood as hegemonic cultural constructions that constitute worlds
of higher education biology, cultural narratives about what it takes to partici-
pate in these worlds in intelligible and recognised ways.

These findings revealed imaginaries associated with masculinity and male-
ness along a mind/body split are negotiated by students and teachers in higher
education biology. This includes imaginaries of linear trajectories, ideas of
raw talent, inclination to science privileging research over teaching, and a
privileging of mind over body (e.g. Haraway 1988; Harding 1986, 1991; Kelly
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1985; Lloyd 1993 [1984]; Mendick et al. 2017; Ottemo et al. 2021; Scantle-
bury and Baker, 2007). Hence the papers show that, as with physics, biology
is not a culture of no culture (e.g. Gonsalves and Danielsson, 2020; Ottemo et
al. 2021 referring to Traweek 1988).

At the same time, these dominant cultural narratives of being in the world
are opposed and challenged by both students and teachers who, while showing
familiarity with the dominant culture and therefore the underlining hegemonic
position of the dominate culture, improvise ways to challenge the dominant
cultural narratives. The students who chose a meandering rather than a straight
path understood they could follow their diverse interests, collecting interdis-
ciplinary knowledge along this winding educational path (Paper I). The teach-
ers who opposed the idea that researchers are the ultimate knowers understood
teaching as less about the transmission of scientific knowledge than about a
process that focuses on students’ interests and development (Paper II). Enthu-
siasm directed at research is countered by enthusiasms directed at teaching
and students’ achievements, as well as by broad passions and interests beyond
research and science (Paper III). In addition, successful biology students
across European contexts considered themselves successful despite having to
negotiate dominant cultural imaginaries during their education and through
their continued participation have the possibility to change cultures in the pre-
sent and future (Paper 1V).

Previous research shows that biology is stereotyped as less difficult (Bruun
et al. 2018), requiring less brilliance (Leslie et al. 2015), and being easier to
identify with and broader (Chen et al. 2022) than physics, a “hard” science or
‘real science’ (Danielsson et al. 2016). Biology has been described as a “soft”
science, a “feminised” science, a science that e.g. in an evolutionary biology
perspective needs to account for the very activities scientists do in their re-
search, a perspective that challenges the imaginaries of scientific practice as
purely objective (Harding 1986). Biology is often understood as the antipode
to physics on a spectrum from feminine-coded to masculine-coded natural sci-
ence disciplines, biology-chemistry-physics (e.g. Bruun et al. 2018; Eaton et
al. 2020; Hazari et al. 2013). Similarly, Ottemo et al. (2021) suggests that rea-
soning along lines of the mind/body split are particularly relevant for subjects
that privilege the mind over the body such as physics. This thesis demonstrates
that while being subtle and requiring complex analyses, biology is, indeed,
influenced by gendered ideas about science practice along splits of mind and
body.

With this qualitative work, I make visible mind and body splits especially
when biology becomes associated with science and research that reproduce
‘linear and narrow career paths associated with masculinity’ (Mendick et al.
2017: 482) in students’ and teachers’ imaginaries of what it means to do biol-
ogy. Biology, therefore, is neither culture-free nor gender-neutral even though
discourses as well as a numerical female biases on undergraduate level might
have led to assumptions about gender neutrality (Eddy et al. 2014). At the

69



same time, I moved beyond these dominant and masculine models, which con-
tribute to a simplification of the ‘leaky pipeline’ problem (Mendick et al.
2017). This simplification, which bears the risk of solely focusing on in- and
exclusion based on factors outside the practice (e.g. family planning) rather
than in- and exclusion processes within the very practice (like exclusive norms
of participation). Gendered processes influencing participation in higher edu-
cation biology are subtle and intertwined with hegemonic, elitist, and merito-
cratic imaginaries of science and research; they are present, not absent.

6.2 Research as orientation, science as directive

Prominent throughout this project and in all papers presented in this thesis are
negotiations of being in biology as a discipline and how they are entangled
with negotiations of science as a practice, research as a process of inquiry, and
what it means to learn and teach science rather than biology. Students’ and
teachers’ negotiations have different orientations, not only orientations to-
wards but also orientations away from ways of being and doing biology, sci-
ence, and research. In Paper I, students already at the beginning of their en-
culturation into higher education biology imagine their biology paths to be
straight, oriented towards science and research goals. This is countered by stu-
dents imagining winding orientations, explorations of possibilities. However,
straight orientations were understood as the norm, othering other, and explor-
ative orientations. University teachers negotiated themselves in line with re-
search science cultures—i.e. research as elite, research as the goal that stu-
dents should focus on, teaching how to do research as researchers, transmitting
knowledge, and sharing enthusiasm for research and science (Paper II). En-
thusiasm towards research is what other enthusiasms are measured against
(Paper III). These ideas are explicitly opposed by other teachers who, despite
being aware of the research-centeredness, want to support students in finding
their own orientations, shaping their own educations. Students in later stages
of their university biology education were oriented by ideas about science:
science and research as a competitive, meritocratic environment, dedication to
science being displayed through sacrifice. These imaginaries position science
and research at the centre of the practice, identities negotiated in relation to
these imaginaries.

Nancy Brickhouse and colleagues (2000) describe two problems with re-
search scientists being the standard for science education and the identity that
students are directed towards. Although Brickhouse and colleagues were dis-
cussing this issue in the context of 7th grade science education, these problems
can also be transferred to undergraduate higher science education in general
and in this case to higher education biology. First, the authors claim that re-
search science practice is too distant and rather irrelevant to students (Brick-
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house et al. 2000). This distance becomes visible in how the backpacking bi-
ology path students (Paper I) imagined their paths not necessarily leading to
research. Their imaginaries conjure up the breadth of biology, learning about
all the facets of the discipline and its interdisciplinarities. Forging students’
identities towards research as the central practice of higher education biology
already on undergraduate level, an identity that is not in line with the back-
packing biology path associated with students’ initial expectations and aspira-
tions, risks directing them away from the practice of biology. Backpacking
biology path students understand their undergraduate education as a way to
orient themselves and some explicitly highlight hoping that they soon will feel
‘home’ in the programme, meaning that they, too, negotiate to stay in science.
However, meeting narrow recognitions places the risk of losing these students
already before they have developed feelings of belongings. As shown in Paper
IV, even students who explicitly aim at doing a doctorate and who consider
themselves successful experience a distance to the researcher identity and as-
sociated imaginaries of ultimate competence and hegemonic practices in sci-
ence. The students negotiate being pushed by imaginaries about what it means
to do science, science that requires high levels of competence leading to feel-
ing like ‘faking it while learning, revealing that recognised practices and
competences are rather far away from what students understand they do along
their learning trajectories. Yet, it is not only how they understand themselves,
but also how they are recognised by others, such as teachers, which leads to
them feeling distant from recognised practices.

Paper I shows that students do not come to university as blank slates; they
already have cultural understandings of what it means to do biology. Although
it remains to be explored how these imaginaries came about, they show that
students draw on science-centred and straight narratives as well as explorative,
interdisciplinary narratives. Straight biology path students consider them-
selves knowledgeable, understand themselves as always having been a science
person, and recognise themselves as the right kind of person to study biology.
Although inquiries into how these students are met in the actual classroom are
still needed, research science teachers’ understandings of students as blank
slates with low competence and interest risk creating a distance even for stu-
dents who recognise themselves as close to the practice. Consequently, ideas
about science as elite, requiring rather extraordinary competence, interest, and
enthusiasm, create distance for both students and teachers. As suggested in
Paper II, research science teachers appear to relate so strongly to the imaginary
of the researcher as the ultimate knower that it seems impossible for them to
position themselves as learners, learning to teach, as it is researchers, so they
believe, who hold ultimate knowledge and competence.

Creating narrow spaces for intelligible participation in science is the second
problem created if research scientists are positioned at the centre of the edu-
cational practice according to Brickhouse et al. (2000). Research as narrow
spaces of intelligible ways of doing and being are present in all papers and
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even include narrow ideas about intelligible emotions as shown in Paper III.
Carlone and Johnson (2007) highlight that defining science identity along a
historical and cultural ‘prototype, may reproduce status quo and overly narrow
conceptions of what counts as a science person’ (1212). This status quo, the
scientist as a researcher with a narrow interest, is visible in students’ and
teachers’ imaginaries. Science acts as a straightening device, similar to how
Sara Ahmed (2016) describes institutions to be straightening devices that di-
versity workers try to challenge. Backpacking biology path students and facil-
itating science teachers, while aware of the norms, come up against the very
norms. They, to borrow Avraamidou and Schwartz’s (2021) words, ‘challenge
deficit and exclusionary understandings of what science is and who can do
science’ (343). However, understanding oneself as other, as deviating from
what is considered the norm, also bears the risk of feeling and being othered,
not feeling like one belongs. In the context of higher education institutions,
Ahmed (2016) foregrounds this idea: ‘When you deviate from a straight line,
it is the deviation that needs to be explained’ (121), leaving a path that is as
well-trodden as the straight and science path sometimes ‘mean[s] leaving a
support system’ (46) and translated to this context, it can mean leaving a space
in which one is recognized and hence supported in one’s identity work.

It is in the meeting between students and teachers that identities are made
possible or impossible and it is in these meetings I can see the potential for
change towards more inclusive learning, providing a support system for all
students who choose to study biology. bell hooks (1994) reminds us that eve-
ryone in the classroom has the responsibility to shape learning; classroom
practices, actions, and interactions shape learning collectively. Yet, it is the
teachers who hold accountability for and have the institutional power to main-
tain the status quo or to challenge taken-for-granted norms, what and who they
recognise is a political act that makes them, makes us, accountable. In this
work, it becomes clear that science identity is not a singular category, not an
identity standing for itself, but as Avraamidou highlights ‘its meaning derives
from a complex, polycontextual, emotional, and intersectional self” (2019:
342) and depends on many factors embedded in identity political spaces of
recognition; recognition as part of the support system.

Whose science? Whose knowledge?

This thesis, as well as students that have been part of shaping this project, want
biology practices that do not exclude people on the premise of scientific re-
search focus and elitism but rather spaces of scientific subjectivities that en-
courage inclusion. Asking for a biology that, as one student highlighted, “be-
comes better at seeing the human beings behind it”, behind its practices, be-
hind its research, and behind the science.

Judith Butler highlights that while repetitions are unavoidable, they also
become tool to challenge to challenge what is repeated. Butler foregrounds:

72



The task is not whether to repeat, but how to repeat or, indeed, to repeat and,
through a radical proliferation of gender, to displace the very gender norms
that enable the repetition itself. (2007 [1990]: 203)

Backpacking biology path students and facilitating science teachers negotiate
their identities in terms of not being, improvising alternatives to hegemonic
practices (Holland et al. 1998). These improvisations can function as catalysts
of change (Rush and Fecho 2008) and contribute to transgressing circularities,
intergenerational reproductions of exclusive norms of doing science, making
another science possible’.

The landscapes of higher education science and higher education biology
and the very worlds in which they are embedded are always changing and
requite perspectives that account for the complexities of the lived experiences
of the people within. This work focuses on the intersections of historically-,
culturally-, and socially-constructed practices as well as the participants who
navigate these practices along the axis of gender. It reveals the need for critical
and intersectional approaches in and to higher education biology and science
to broaden our views on and spaces for legitimate participation in science ed-
ucation for all and not just a few, to borrow Anita Hussénius’ words (2014).
As Donna Haraway stresses:

It matters what matters we use to think other matters with; it matters what sto-
ries we tell to tell other stories with; it matters what knots knot knots, what
thoughts think thoughts, what descriptions describe descriptions, what ties tie
ties. It matters what stories make worlds, what worlds make stories. (2016: 12)

It matters what stories we tell. What worlds we make possible. What identities
we recognise. What stories could we make possible if we told stories about
our winding paths?

6.3 Negotiating lines as an insider and outsider

Directionality has over the course of analyses and writing processes become
a concept that helped me understand and explain how the students are directed
towards and away from biology and science, directed along straight lines or
deviating from them in worlds of higher education biology. Ahmed reminds
us that ‘life is not always linear’ (2016: 46), which made me reflect on the
very methodology used when interviewing students, especially the timeline
interviews. The line on the paper was meant to provide guidance for the stu-
dents during interviews. Yet already during the interviews, negotiations along
the line became a challenge for many of the students and for me. We went

7 As Isabelle Stengers (2018) suggests, ‘Instituting a plurality of sciences against the unity of
“Science” means treating this unity as an amalgam that has to be dissolved in order to free the
different ingredients in their particularity.” (59).
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back and forth, up and down on these lines, added, moved, replaced points to,
on, and from the line: ‘To sustain a direction is to support a direction” (Ahmed
2016: 46). In hindsight I can see how that line posed extra challenges to the
students, especially those who do not understand their trajectories as straight,
as linear; [ am grateful for the work they did in negotiating the lines and leav-
ing the lines, helping me to challenge my thinking and to write this kappa.
Yet, thinking in lines says also much about my own socialisation and encul-
turation.

Transgressing, a movement that goes against and beyond boundaries
(hooks 2014), can make one an insider and an outsider at the same time. Trans-
gressing physical and paradigmatic disciplinary boundaries made me go be-
yond the boundaries of my own higher biology education and at the same time
made me go against boundaries of higher education. Transitioning from biol-
ogy towards gender studies and science education made me see things from
insides and outsides and from sites in between; it made me explore practices
that I have been a part of myself. Transgressions also allowed me to position
myself in different, fluid ways.

Insideness in biology gave me access to materiality, to the spaces where 1
conduct my research (Robson and McCartan 2016), such as the mailing lists
and ultimately the empirical material used in this study. Insideness made it
possible for me to understand the biology content, centralities of concepts like
habitat and niche that students and teachers referred to in their texts, and a
tacit understanding of what it means to do biology. Insideness also made it
possible for me create familiarity when being in biology spaces and especially
when interviewing students. I am an insider and can talk to students about the
smell and taste of cafeteria food, about welcoming weeks, quirks of staffs,
courses that require certain preparations, and practices that I had experienced
as a student. I had insights that created familiarity for the spaces and between
participants and me as an interviewer such as a university that I visited before
interviewing the students. I had conversations with staff, participated in lec-
tures, joined pub evenings and dinners, and held seminars. I familiarised my-
self with the university, sat down in front of its coffee shop and bakery in the
morning rush hour, took the bus and tram to the university, and walked across
the campus. I had gained insight through meeting people, a practice that cre-
ated familiarity. Familiarity and relatability were also established through
shared commonalities such as being the same age, having been to and lived in
the same countries, and not being heterosexual. Insideness also helped me ne-
gotiate power relations between the participants and me as an interviewer (e.g.
Boucher 2017; Glas 2021), positioning myself as a biologist. However, I did
not want to assume a general commonality of experience in order to avoid not
recognising differences of their and my experiences (LaSala 2003).

Outsideness from the practices of higher education biology made it possi-
ble to make things that have been familiar to me, strange (Allan 2018;
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Delamont et al. 2010; Mannay 2010). An outsideness to the practice also pro-
vided me with theoretical and methodological tools from feminist critiques of
science and feminist science education in order to develop a sensitivity for
processes inside practices that [ have been a part of. However, and as shown
in the vignette above, outsideness portrayed me as less competent in certain
kinds of spaces, often dependent on what competences and performances were
recognised and how I positioned myself in relation to what was recognised.

This, however, also shows that while insideness and outsideness can create
insider and outsider dilemmas (Merriam et al. 2001; Mullings 1999), being an
insider and being an outsider are also connected to the very context. Mullings
argues that while insider/outsider debates often draw on the terms in binary
and exclusive ways, being ‘fixed attributes’, the positionalities are rather dy-
namic and change ‘in time and through space’ (1999: 340). My positionalities
in the process of conducting this work have been dynamic.

We all negotiate insideness and outsideness, especially when entering new
communities. We take with us our previous experiences, make new ones
which become more familiar over time. This thesis deals with negotiations of
insideness and outsideness and prompts us to ask several questions: What do
we take for granted? What have we been enculturated into? What do we re-
produce? What do we produce? And for whom?
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7 Contributions and implications

A backpack on a table

We are hosting a seminar. A guest researcher presenting his work. The
room starts filling up. One senior female researcher with a background in
a natural science now working in higher science education comes in, greets
everyone in the room in her friendly manner and puts her backpack on a
table with two empty chairs standing in a row with another table at which
a male colleague, researcher in biology, is sitting. She walks to the back of
the room to take off her winter outdoor pants. When she gets back to the
table, both formerly empty chairs next to where her backpack is have filled
with two male biology researchers and teachers. When she walks up to the
person sitting right next to her backpack, all three men in the row seem in
deep conversation, seem to not see her walking up to the table. She waits a
few seconds that to me felt like minutes as while I was watching this situ-
ation. An unbelievable tension just fills my whole body. Because I know
exactly that situation. I have been there myself. After these seconds, the
men still ignore her even though she is in their sight. She takes her back-
pack and walks to a table on the opposite side of the aisle. A part of me
admires her for not making it a fuss, not calling them out, not being a kill-
joy. Another part of me wants to speak up. Wants her to speak up. In the
end, I do nothing. This nothingness fills me until today. Not doing anything.
Not saying anything. Not feeling like it would make a difference but rather
a fuzz. Not wanting to be the killjoy. No, not daring to be a killjoy. Today,
it makes me angry and it makes me think. The female researcher is a role
model to me, especially in the context of her disciplinary competence. But
what does it do to me to see my role models, people that I consider knowl-
edgeable, competent, more than good-enough, to be treated this way? A
consequence appears to me now, with some distance and feminist anger:
we do not only need role models, we also need to change the ways in which
our role models are treated.

This thesis challenges imaginaries of higher education biology as a gender-
neutral practice to explore what ways of being (i.e. identities) are considered
intelligible in figured worlds of higher education biology. I describe how both
normative and alternative identities in worlds of higher education biology are
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imagined and how boundaries of cultural and disciplinary practice are repro-
duced, challenged, and pushed. I explore the possibilities for changing educa-
tional cultures and therefore show ways to make higher education biology a
more equitable and just space for learning.

In Papers I and II, I show how students and teachers in higher education
biology position hegemonic research-focused science identities at the centre
of the practice. Although some students and teachers negotiated their identity
work in line with these possible identities, others explicitly narrated them-
selves as not being that kind of person, challenging dominant norms of re-
search as the ultimate practice when doing biology and science. In Paper I11, |
compare how students and teachers understand and direct enthusiasm, pas-
sion, and interest, emotions that occur in implicit and explicit ways in their
texts. I found that these emotions, which were not inherently positive and more
than a collective meaning, carried meanings and orientations that collided with
and among students’ and teachers’ imaginaries. In Paper IV, I challenge ideas
about students who consider themselves successful as agreeing with norms of
doing biology and norms of doing science. I show that while having learned
to navigate hegemonic norms of doing biology and science in worlds of higher
education biology, these students are critical towards them and comply with
rather than agree with the very norms of higher education biology. It is in
these disagreements and improvisations from dominant imaginaries of being
and doing in higher education biology where there is potential for change,
where boundaries are pushed.

7.1 Empirical contributions to feminist science
education research

One of the primary goals of my thesis is to challenge ideas about biology as a
gender-neutral and a gender-inclusive practice. As opposed to male-domi-
nated natural science disciplines (e.g. physics), research explicitly exploring
sociocultural aspects of higher biology education has been rather scarce. By
further introducing a sociocultural perspectives, combining the lenses of fig-
ured worlds and science identity, I have challenged the gender neutrality myth,
mapped tensions in worlds of higher education biology, as well as built on
previous findings of identity work in higher education biology. Ultimately, I
reconnect feminist science critique and identify imaginaries about science and
the scientific practice to direct higher education biology participants’ identity
work, a straightening of university science practices, leaving those who devi-
ate from the straightness of science with the need to negotiate otherness. Alt-
hough negotiations of otherness can lead to alienations from practices, these
negotiations also challenge the hegemonic practices themselves. Hence, by
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exploring both students’ and teachers’ identity work in worlds of higher edu-
cation biology, I mapped imaginaries of ways of being that are considered the
norm that is related to imaginaries of ways of being that challenge these norms
and suggest possibilities for change.

When exploring biology students’ identity work, I show that students im-
agine different paths into and through their higher biology education. Straight
paths are built on ideas about early proneness and natural talent to do science
with the central aspiration to do research in the future. These paths are con-
sidered the norm that students negotiate their identities in relation to—as in
line with or different from. Dominant imaginaries of straight paths are chal-
lenged by students who explicitly understand themselves as not having a
straight path. Furthermore, this study identifies a tendency of male students to
draw on dominant imaginaries, while female students tend to draw on alterna-
tive ways of being in the world, indicating a socialisation towards dominant
and alternative identities along axes of gender. Although negotiating the self
in opposition to and deviant from the norms of the higher education biology
community risks losing those students as they are hindered from developing a
sense of belonging, it also shows how students challenge dominant imagi-
naries and therefore push the boundaries of legitimate ways of being in higher
education biology practices.

Paper I demonstrates the following:

e Upon entering undergraduate biology education, students have already
started negotiating and showing an awareness of dominant imaginaries
of ways of doing and being in biology that are associated with histori-
cally masculine norms of doing science such as raw talent and a nar-
rowness of interest, the privileging of mind over body, and equating
higher biology education with aspirations towards research.

e Students negotiate identities along dominant and alternative imagi-
naries of ways of being in gendered worlds of higher education biology.
Female or male students, however, do not exclusively draw on domi-
nant respectively alternative imaginaries.

e Alternatives to dominant imaginaries of ways of being in worlds of
higher education biology challenge monolithic ideas about discipli-
narity, epistemology, and the research centeredness of higher science
education.

When meeting students in higher education classrooms, it is important to un-
derstand their motivations and goals, and it becomes imperative to pay atten-
tion to how they make sense of the practice that they enter and how they relate
themselves to these imaginaries. These findings prompt questions about what
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kind of environments, practices, and people students encounter during their
higher biology education as well as how they negotiate their identities in rela-
tion to these environments, practices, and people throughout their studies. Bi-
ology is a rather broad discipline, a breadth that some students even consider
a resource. Although this work does not focus on sub-disciplinary practices,
numerical gender biases are not only visible along the axis of academic de-
grees but also across subdisciplines (SCB 2021a). The findings also suggest
further research is needed that explores students’ identity work before entering
university, how imaginaries of biology and science are shaped through encul-
turation in-school and out-of-school activities, what representations students
experience in formal and informal contexts, and how enculturation and repre-
sentations are entangled with intersecting dimensions of power.

When exploring university biology teachers’ identity work, I show that
they relate to research as the central practice in worlds of higher education
biology. Research science teachers reproduce the centrality of research by
merging researcher and teacher identities, teaching as researchers, with the
central goal to recruit students into research. Researchers are imagined as ul-
timate knowers, which I suggest keeps them from positioning students as
knowledgeable and themselves as learners. The centrality of research is chal-
lenged by university teachers who disconnect researcher from teacher roles.
Facilitating science teachers challenge the centrality of research and promote
the understanding that teaching is an acquired competence rather than teachers
becoming competent through their research competence. By not positioning
themselves as ultimate knowers and understanding teaching as a competence
to be learned, these teachers could position students as knowledgeable and
themselves as learners.

Paper II demonstrates the following:

e University biology teachers negotiate their identities in line with or as
deviant from dominant imaginaries of science and the centrality of re-
search. This is also negotiated along ideas of narrow disciplinarity and
interdisciplinarity.

e Negotiations of university teacher and researcher identities intersect
with negotiations of gender, displaying tendencies of female teachers to
challenge the centrality of research and the hegemonic position of the
researcher.

It was also visible that
e Teachers’ recognition of competences and performances for themselves
as well as for their students is heterogeneous. What they recognized in

others was influenced by teachers’ own experiences of recognition.
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e Research-based teaching has been (mis)understood as doing research in
class rather than grounded teaching in science education research.

University teachers negotiate their teacher identities in relation to their re-
searcher identities, in line with or different from each other, which also in-
forms how they understand students’ identities. This gains particular im-
portance in the context of teacher training courses. On the one hand, it sug-
gests the need to problematise taken-for-granted ideas of what research means
and what research informs. On the other hand, it suggests a need to explicitly
discuss identities as teachers and researchers for themselves and in relation to
students’ identity work and aspirations. Although the findings have direct im-
plications for teacher training, they also suggest the importance of further
work in dialectical intersections of institutional identities such as researcher,
teacher, and student along axes of power such as gender as well as beyond.

A need for studies that take into account both students’ and teachers’ per-
spectives and their relationalities becomes visible when comparing how stu-
dents and teachers make meaning of and direct enthusiasm, passion, and in-
terest in Paper III. This study challenges the assumption that these emotions
are collectively understood and inherently positive. I found diverse ways in
which students and teachers made meaning of and directed these emotions and
found shared and diverging meanings and directionalities among the four
identity categories described in Paper I and Paper II. I discuss how these emo-
tions as cultural productions of science are both directed and become direc-
tional and suggest that recognizing broader meanings of emotions has the po-
tential to broaden participation in higher education biology and to support stu-
dents in developing a sense of belonging within.

Paper III demonstrates the following:

e Emotions like enthusiasm, passion, and interest are associated with par-
ticipation in higher education biology by both university students and
teachers; however, students and teachers make meaning in diverse ways
and direct these emotions differently.

e Rather narrow understandings of emotions associated with research are
opposed by broader meanings of enthusiasm, passion, and interest, wid-
ening spaces for recognition and students’ development of a sense of
belonging to higher education biology practices.

The final paper included in this thesis focuses on how successful biology stu-
dents who aim to pursue a PhD degree describe and negotiate “typical” ways
of doing and being in higher education biology. Across European contexts, I
found three shared imaginaries, namely showing dedication through sacrifice,
being forced to fake it to make it, and surviving of/as the fittest which are based
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on imaginaries of science as requiring high levels of commitment, compe-
tence, as well as competitiveness. However, students also criticize and chal-
lenge these imaginaries and understand themselves as having been successful
despite negotiating them.

Paper IV demonstrates the following:

e Imaginaries of biology practice are strongly intertwined with imagi-
naries about science as requiring high levels of commitment, compe-
tence, and competitiveness.

e Higher education biology students who consider themselves successful
and want to pursue a PhD negotiate these imaginaries successfully, yet
are critical towards and challenge these imaginaries.

Taking the findings of the four papers together, this thesis demonstrates the
following:

e Biology is not a gender-neutral higher education science discipline and
students and teachers negotiate their identities in relation to gendered
norms of scientific practice, especially on a symbolic level.

e Furthermore, I show the existence of implicit and explicit norms in
higher education biology, which are grounded in masculine norms of
natural science. These norms and values influence even higher educa-
tion biology practices, a discipline that is both numerically female bi-
ased at undergraduate level and among the natural science disciplines
rather feminine coded—i.e. a “soft” natural science. Negotiating these
norms and negotiating the self as in line with or as deviating from the
norms influences the development of feelings of belonging and conse-
quently negotiations of staying in or leaving practices. Disclosing im-
plicit norms in higher education biology makes it possible to problem-
atise them.

e The central position of research in biology educational practices with
associated imaginaries about the researcher to hold ultimate knowledge
creates narrow spaces for learning for both teachers and students.

e Some students and teachers challenge hegemonic norms of research as
the centre of the practice, pushing boundaries towards interdisciplinary
higher biology education, towards reciprocal learning interactions be-
tween students and teachers, and towards aspirations beyond Science.
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Challenging dominant imaginaries can lead to change and a more in-
clusive high biology education, which also invites those who have not
been enculturated into or aspire to participate in a research-centred sci-
entific practice. Developing a more inclusive education provides oppor-
tunities to apply and combine knowledge in new ways and therefore
develop and broaden biology as a discipline.

7.2 Theoretical and methodological contributions to
feminist science education research

In addition to the empirical contributions to the field of feminist science edu-
cation research, I have further developed theoretical and methodological ap-
proaches to interdisciplinary research in gender studies on higher education
science.
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I further introduce qualitative research on science identities to higher
education biology contexts and bring together students’ as well as
teachers’ perspectives to explore potential intergenerational reproduc-
tions of norms in higher education biology and science.

I build a theoretical framework to explore higher education biology,
combining social constructivist and cultural and feminist science criti-
cal perspectives to acknowledge the complexity of social worlds.

I operationalise the framework through discourse analytical analyses on
a diverse body of empirical material, demonstrating the value of com-
plex multidimensional analytical encounters.

I interweave my thesis with autoethnographical descriptions of my ac-
counts with the world to share what informs my work beyond biograph-
ical listings, descriptions of the power dimensions that I negotiate, as
well as the historical, cultural, epistemological, theoretical, and physi-
cal research environments.

I show that it is important to look beyond supposedly gender-neutral
and feminine-coded processes, phenomena, and disciplines. A gender-
neutral discourse about the practice does not mean that the practice ac-
tually is gender-neutral. That is, oppressive mechanisms need to be un-
derstood not only in male-dominated natural science disciplines such as
physics and engineering but also in disciplines considered gender-neu-
tral or even feminine.



8 Concluding remarks

Professional training?

In the beginning of my PhD and together with two PhD colleagues, I at-
tended the introductory course for all PhD students starting in the humani-
ties. During one of the first seminars, we talked about the value of a doc-
toral degree in the Arts and Humanities, focusing on “professional skills
and expertise, especially ‘humanistic skills’ and ‘humanistic expertise’”
with an invited speaker that holds a PhD degree in history, worked outside
of academia for several years, and after his return became associate profes-
sor working with engineering education policy and management. Now he
is a full professor. Connected to the topic and considering his background,
I decided to ask him about his perspective on interdisciplinarity, as I from
day one have been struggling with being amongst not only disciplines on
one branch of knowledge production, but trying to simultaneously sit on
three epistemological branches. Biology and natural sciences, gender stud-
ies and humanities, as well as education and social sciences.

So I said.

It was hard.

And I asked.

How can I navigate being amidst of these different disciplines?
His answer was.

If you don’t like it, you should leave academia.

I was speechless then. And had no idea that the work, which I was about to
do in the years to come would help me work through his answer.

Students entering higher education biology already relate to imaginaries of
straight academic paths. Some narrate their stories along these paths, while
others highlight theirs as not being straight but winding and diverse as de-
scribed in Paper 1. Also university teachers in Paper II narrate stories in line
with straightnesses of research trajectories, narrownesses of interests, and un-
conditionalities of competences. Yet university teachers also challenge these
hegemonic imaginaries and the dominance of research, highlighting the im-
portance of cross-contextual knowledge productions, creative and explorative
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thinkings, as well as interconnections of learning and teaching, not as contra-
dictory to scientific knowledge productions, but as central to them. Drawing
on bell hooks, I discuss how facilitating science teachers make space for their
own and others’ learning, allow themselves and others to grow and thereby
crate spaces for alternatives to hegemonic exclusionary apprentice-master nar-
ratives through being vulnerable themselves and allowing others to be vulner-
able, too. Paper IV continues to challenge essentialist and deficit imaginaries
of biology, science, and research to be for some with an innate proneness and
not for others, concluding that successfully navigating norms of doing science
does not mean that students agree with and haven’t struggled navigating these
very norms. In Paper III, comparisons of students’ and teachers’ perspectives
adumbrate the complexities of intergenerational reproductions of scientific
norms and challenge us to rethink our response-abilities and our account-abil-
ities as students, teachers, and researchers. What science and what other sci-
ence do we make possible through our narratives?

It is here that I want to reconnect with my speechless self, asking several
questions. What if that person himself is navigating norms of academic
knowledge productions? What if he experiences tensions of on the one hand
representing winding paths while on the other struggling for legitimacy
through positioning himself as central to the practice? What if we could have
open conversations and embrace diverse perspectives, diverse ways of being
and doing in worlds, complexities, instead for painting black and white pic-
tures of either complying with the rules or quitting? It was here, I felt pushed
to set a full stop instead for a semicolon. Not only taking a break, but ending
the sentence. What if we could overcome pushing people so they end their
studies? What if we could allow ourselves and each other to be human beings
instead? What if we could tell different stories?

As Donna Haraway said and wrote, it matters what stories tell stories. Tell-
ing our stories, how we have been filling our backpacks along winding paths
in academic landscapes, using our power to tell stories differently, becomes
an act of connection, connecting the living, the bios, to the thinking, the logos.
It holds the power to empower and change.
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Sammanfattning pa svenska

I den hédr avhandlingen undersoker jag normer och vérderingar i den hogre
biologiutbildningen genom att analysera hur studenter och lirare forestéller
sig biologins virld. Jag ar sérskilt intresserad av hur dessa normer, tillsam-
mans med historiska, kulturella och socialt konstruerade uppfattningar om
omvarlden, formar studenternas och lirarnas identitetsarbete. Hur blir man bi-
olog? Vad innebér det att vara biolog? Vilka normer behdver vi navigera i
biologiutbildningens virld?

Biologi dr ett sérskilt spannande vetenskapsomrade eftersom de flesta stu-
denter som bdrjar ldsa biologi pa kandidatprogrammen ar kvinnor. Andelen
kvinnliga studenter minskar dock med examensnivén, fran i genomsnitt 67 %
kvinnliga studenter till ungefir 29 % kvinnliga professorer i Sverige. Aven
om glastaket eller "leaking pipeline" anvinds som forklaringsmodeller for den
laga andelen kvinnor pa ledarpositioner inom naturvetenskap, dr dessa ofta
baserade pé faktorer fran den privata sektorn, t.ex. familjeplanering, och pro-
blemet med att forena familj och karridr. Detta tillvigagangssatt ar otillrick-
ligt och bortser fran hur sociala normer inom vetenskapliga omradden och me-
toder paverkar bade studenter och lirare. Den initialt hdga andelen kvinnor
bland biologistudenterna och en stereotypisering av biologi som en "mjuk"
naturvetenskap har lett till att fa studier har gjorts som fokuserar pé de sociala
normerna inom den biologiska utbildningen pé universitetsniva jaimfort med
till exempel fysik.

Sociala normer dr allmént accepterade, bdde underforstadda och uttryckliga
regler for samlevnad, t.ex. att man stéller sig i kd ndr man véntar pa sin tur.
Normer kan darfor ha en reglerande effekt pa sa sitt att det de kan hjélpa oss
att orientera oss i samhallet. Normer dr dock inte bara reglerande pa ett positivt
sétt utan kan ocksa vara exkluderande, dvs. de kan ha negativa effekter. Ex-
kluderande normer och normer som till och med &r kopplade till konstrukt-
ioner av genus blir synliga, t.ex. i vilka discipliner som &r stereotypiserade
som "typiskt" feminina och vilka som &r "typiskt" maskulina. Ett exempel &r
att fysiken ofta framstélls som en maskulin disciplin, en sé kallad kultur utan
kultur, dvs. en disciplin som &r rationell, objektiv och oberoende av sociala
och kulturella influenser. Biologi, ddremot, &r ofta stereotypiserad som en
kvinnlig naturvetenskaplig disciplin. Detta gor att biologi och fysik verkar mer
inbjudande for vissa dn for andra, mén respektive kvinnor eller dven icke-bi-
nira minniskor. Men hur ser detta ut inom den hogre biologiutbildningen?
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Vilka normer och uppfattningar finns inom biologin, och hur kan dessa pa-
verka deltagandet och en kénsla av tillhorighet i biologin pa ett positivt och
forstarkande, eller negativt och forminskande sitt?

Ur ett socialkonstruktivistiskt perspektiv dr inldrning och lirande inte bara
en process dir vi samlar in &mneskunskaper, utan det ar en process i vilken vi
ocksa utvecklas som personer. Larande innebér att man utgér fran ett perifert
deltagande och blir mer central i en praxisgemenskap, och att man forstar och
forhandlar inte bara dmnets innehall utan ocksé historiska, sociala och kultu-
rella normer. Dessa forhandlingar dr néra relaterade till identitetsarbete; vi for-
handlar vilka sorts manniskor vi ér i forhéllande till andra, till kunskap, normer
och praktiken. Identitetsarbete, alltsd hur vi forhandlar véra identiteter i den
hogre biologiutbildningen, med eller mot historiska, kulturella och sociala
normer i dess praktiker, dr det jag har utforskat i min doktorsavhandling. In-
baddad i ett eklektiskt ramverk av socialkonstruktivistisk, kulturell och femin-
istisk teori analyserar jag mitt empiriska material med hjilp av diskursanaly-
tiska metoder och dgnar sirskild uppmairksamhet at just vilka normer studen-
ter och lérare i biologi forhandlar om i sitt identitetsarbete.

Den forsta publikationen, Paper I, undersoker identitetsarbetet hos forsta-
arsstudenter vid ett svenskt universitet utifran texter dér de reflekterar dver sitt
studieval och sina mél med studierna. Har kan jag visa att eleverna forestillde
sig tvé végar in i och genom sina studier: den raka biologivigen (Straight Bio-
logy Path) och ryggsicksbiologins véig (Backpacking Biology Path). Den raka
biologivigen beskriver idén att man redan som barn har en dragning till och
fallenhet for naturvetenskap, att man redan under skoltiden orienteras mot na-
turvetenskap och att man borjar studera som en redan kompetent (vetenskap-
lig) person. Det mal som denna raka utbildningsvig leder till dr forskning och
vetenskap. Denna vig ofta forhandlas som det “typiska” vdgen, dvs. normen,
den "normala" végen inom biologi och vetenskap. Motsatsen till detta &r
ryggsdcksbiologins vég. Hér ligger fokus inte pé en dragning till, utan snarare
pa ett intresse for biologi och tvérvetenskapliga tillimpningar av biologisk
kunskap. Studenterna ser sin utbildning inte som en rak linje utan som en
slingrande vig dar kunskap bildligt talat samlas i en ryggsédck och sedan an-
vinds inom eller utanfor akademin. Aven om de tva vigarna inte utesluter
varandra, kan jag visa att sérskilt kvinnliga studenter forestéller sig den alter-
nativa ryggsécksvagen, medan manliga studenter tenderar att forhandla om sin
identitet langs den raka biologivégen. Centralt hér ar att den senare forstas
som den dominerande vigen, dvs. normen som alla méste forhalla sig till; en
idé som bygger pa maskulint kodade vetenskapsnormer.

I Paper 11, den andra studien i min doktorsavhandling, undersoker jag hur
larare forestéller sig biologiutbildningens vérld. Med hjilp av ansdkningar till
universitetslarartjénster i biologi, och da sdrskilt de delar dir de sokande re-
dogor for sin undervisningsfilosofi, vid ett svenskt universitet, kunde jag be-
skriva tva identiteter som ldrare férhandlar om: en forskningscentrerad veten-
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skaplig identitet (Research Science Teacher) och en underlittande vetenskap-
lig identitet (Facilitating Science Teacher). Forskningsinriktade 14rare under-
visar i egenskap av forskare och placerar forskningen som slutmal for sin egen
praktik och ddrmed ocksa for eleverna. De ser sig sjdlva som formedlare av
kunskap om och entusiasm for forskning och beskriver undervisningen som
nagot som forgyller livet som vetenskapsperson. De ser sin uppgift som att
formedla (god) vetenskap och betraktar vetenskapen som elitistisk. I centrum
for denna identitet star den vetenskapliga kompetensen, som framkallas hos
studenterna av kompetenta larare och som formedlas till studenterna i syfte att
rekrytera dem till forskningen, dvs. den praktik som vérderas hogst. De un-
derlattande lararna kédnner till denna dominanta forskningscentrerade identitet,
men de motsatter sig den och anser att deras uppgift ar att stddja studenterna i
att hitta sina egna végar, oavsett om de befinner sig inom eller utanfér den
akademiska vérlden och forskningen. Med utgdngspunkt i sina egna erfaren-
heter strdvar de underléttande lararna efter att ge studenterna tillgang till tvir-
vetenskapligt larande och interaktiv undervisning dér deras egna intressen for-
mar deras ldrande. | motsats till den dominerande uppfattningen att aktiva
forskare &r de bésta ldrarna, gor de underléttande lararna skillnad mellan ve-
tenskaplig kompetens och kompetensen att undervisa. De menar att hog ve-
tenskaplig kompetens inte dr synonymt med undervisningskompetens, utan att
bada dessa kompetenser lirs in och forbéttras genom tréning. I den hér artikeln
foreslar jag 4 ena sidan att ocksé tidigare nimnda maskulina vetenskapliga
normer ir synliga. A andra sidan foreslér jag att forhandlingen om oinskrénkt
vetenskaplig kompetens hindrar sirskilt forskningsinriktade lérare frén att po-
sitionera sig som inlérare, vilket ocksé skapar hierarkin: studenter-larare-fors-
kare.

Sarskilt i Paper II blev det tydligt hur kénslor som entusiasm, passion och
intresse dr forknippade med biologisk utbildning och forskning. I Paper III
jAmfor jag darfor studenternas och ldrarnas perspektiv med fokus pa entusi-
asm, passion och intresse, och framfor allt vad dessa kénslor &r riktade mot.
Aven om dessa implicit och explicit uppfattas som givna och kollektivt (un-
der)forstddda kan jag visa att entusiasm, passion och intresse inriktat mot
forskning dominerar dven hér, medan entusiasm for undervisning, passion for
naturen och ett brett intresse for biologi marginaliseras. Har blir det tydligt att
kénslor & ena sidan tas for givna i biologiutbildningen och i naturvetenskapen,
men & andra sidan riktas de mot olika objekt — inte bara mot forskningen.
Den fjérde och sista artikeln i min doktorsavhandling, Paper IV, dr empiriskt
forankrad 1 intervjuer med studenter vid tre europeiska universitet: ett i Sve-
rige, ett i Tyskland och ett i Storbritannien. Med utgéngspunkt i alla 27 inter-
vjuer som jag har genomfort, analyserar jag sex intervjuer med studenter som
ser sig sjdlva som framgéangsrika, och som strivar efter en doktorsexamen,
dvs. forskarutbildningen. Pé sa sétt fokuserar mina medforfattare och jag ana-
lysen pé overgripande normer som eleverna forhandlade fram under sina bio-
logistudier, och hur de forstar sig sjdlva i forhéllande till dessa. Vi avslgjar en
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kollektiv forstaelse for att det anses vara normalt att offra sig, vilket dr/som
ett tecken pa hiangivenhet till naturvetenskapen. Studenterna delar en kénsla
av att tvingas inte riktigt delta i den vetenskapliga praktiken, en kdnsla av
”fake it until you make it”, eftersom uppfattningen om vilken kompetens som
kréavs for vetenskapligt arbete skiljer sig mycket frén egna eller andras beddm-
ningar och uppfattningar om den egna kompetensen. Studenterna forstér ocksa
att det dr normalt att man sallar bort studenter i en akademisk miljé som
préglas av hog konkurrens. P4 sé sitt blir det synligt att och pé vilket sdtt stu-
denterna forhandlar om 6verordnade normer for vetenskap som en prestations-
orienterad och elitistisk praktik. Biologi &r foljaktligen inte undantaget fran
maskulina naturvetenskapliga normer som péverkar elevernas identitetsar-
bete. Det som utmaérker sig i den hér artikeln ar att de framgangsrika eleverna
motsdtter sig dessa normer och betonar att de dr framgéngsrika trots att nor-
merna fanns och finns. Aven framgéngsrika studenter som vill gi pa forskar-
utbildning dr oense med normerna eller héller med dem endast i begransad
utstrackning. Detta resultat ifragasétter alltsa uppfattningen att framgéngsrika
studenter dr Overens om dessa akademiska normer, och visar att ett framgangs-
rikt deltagande inte betyder att studenterna &r eniga med normerna som maste
forhandlas och som utgor ett framgangsrikt deltagande. En av intervjuperso-
nerna/informanterna sa att biologin maste bli battre pa att se ménniskan bakom
sjélva praktiken och forskningen.

Sammanfattningsvis har studierna i min doktorsavhandling kunnat visa att
biologi inte &r en neutral naturvetenskaplig praktik, inte en kultur utan kultur,
utan formad av en overgripande forestdllning om och dvergripande normer
inom naturvetenskapen. Naturvetenskapens normer, med forskning som dess
centrala praktik, forhandlas av alla deltagare, antingen i samforstand eller oe-
nighet med dessa normer, ldngs raka vetenskapliga végar eller langs sling-
rande végar. Sara Ahmed (2016) beskriver dessa raka och ofta besokta stigar
som "vil upptrampade stigar" (well-trodden paths), alltsé stigar som dr ganska
latta att ga pa, som gor det littare att gd, och som ocksé far en att halla en viss
riktning. Hon beskriver ocksa att avvikelsen fran dessa vigar ofta maste for-
klaras, att det kridver anstrangning att ga nya végar, och att lamna en palitlig
vig kan innebéra att ldmna ett stodsystem. Att limna dessa végar innebar dock
ocksa att utmana normer, och steg for steg underlétta for andra att g& pa nya
végar — dessa vigar kan skapa foréndring.

Jag hoppas att mitt arbete gor det mdjligt att trampa upp nya stigar.
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Zusammenfassung auf Deutsch

In dieser Doktorarbeit untersuche ich Normen und Werte in der universitiren
Biologieausbildung und wie sich Studierende und Lehrende die Welt der uni-
versitiren Biologieausbildung vorstellen. Ich bin dabei besonders daran inte-
ressiert, wie diese Vorstellungen von historischen, kulturellen und sozial-kon-
struierten Normen die Identitétsarbeit derer prigen, die lernend und lehrend
an der universitiren Biologie teilnehmen. Fragen, die sich mir vor und wéh-
rend dieser Doktorarbeit gestellt haben waren zum Beispiel: Wie wird man
Biologin/Biologe? Was bedeutet es, eine Biologin/ein Biologe zu sein? Wel-
che Normen miissen wir in der universitiren Biologieausbildung navigieren?

Biologie ist aus der genderwissenschaftlichen Perspektive ein besonders
spannendes naturwissenschaftliches Feld, da die meisten Studierenden in Ba-
chelorstudiengingen weiblich sind, der Anteil weiblicher Studierenden aller-
dings mit dem akademischen Grad abnimmt und in Deutschland von durch-
schnittlich 65% Studienanfangerinnen auf 27% Professorinnen schrumpft.
Waihrend die ,,Glidserne Decke* oder die ,,leaky pipeline als Erklarungsmo-
delle fiir niedrige Frauenanteile in (natur)wissenschaftlichen Fiithrungspositi-
onen benutzt werden, sind diese oft auf Faktoren des privaten Lebens wie Fa-
milienplanung gestiitzt, als Problem der Vereinbarkeit zwischen Familie und
Beruf. Diese Herangehensweise ist unzureichend und vernachléssigt wie sich
soziale Normen innerhalb der wissenschaftlichen Sphéaren und Praktiken auf
die Lernenden und Lehrenden auswirken. Der anfénglich hohe Frauenanteil
unter den Studierenden und eine Vorstellung iiber Biologie als ,,weiche* Na-
turwissenschaft haben dazu gefiihrt, dass es im Vergleich zu zum Beispiel uni-
versitdrer Physikausbildung, nur wenige Studien gibt, die sozialen Normen
innerhalb der universitidren Biologieausbildung untersuchen.

Sozialen Normen sind allgemein anerkannte, implizite und explizite Re-
geln des Zusammenlebens, zum Beispiel, dass man sich in einer Schlange hin-
ten und nicht vorne anstellt. Normen konnen also regulierende Wirkung ha-
ben, sie konnen uns dabei helfen, uns in der Gesellschaft zu orientieren. Nor-
men definieren eine Gruppe aber nicht nur nach innen, sondern sind gleich-
zeitig auch ausgrenzend, konnen also negative Effekte haben. Ausgrenzende
und geschlechtsspezifische Normen werden zum Beispiel darin sichtbar, dass
manche Disziplinen als ,,typisch® fiir Frauen und andere ,,typisch® fiir Madnner
wahrgenommen werden. Ein Beispiel ist, dass Physik oft als maskuline Dis-
ziplin, eine Kultur ohne Kultur, stereotypisiert wird; also als eine Disziplin,
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die rational, objektiv und unabhéngig von sozialen und kulturellen Einfliissen
sei. Biologie als Kontrast wird oft als feminine Disziplin stereotypisiert.
Dadurch wirken fiir manche Studierende Biologie oder Physik einladender als
fiir andere. Doch wie sieht das innerhalb der universitiaren Biologieausbildung
aus? Welche Normen und welche Vorstellungen gibt es in der Biologie und
wie haben diese das Potenzial, die Teilnahme positiv oder negativ zu beein-
flussen?

Aus einer sozialkonstruktivistischen Perspektive bedeutet zu Lernen nicht
nur das Anhdufen von fachlichem Wissen, sondern ist Lernen auch ein Pro-
zess des Werdens. Lernen bedeutet von einer peripheren Teilnahme ausge-
hend, immer zentraler an einer Gemeinschaft teilzunehmen und dabei nicht
nur Inhalt, sondern auch historische, soziale und kulturelle Normen einer Ge-
meinschaft zu verstehen und selbst handzuhaben. Diese Verhandlungen sind
eng verbunden mit Identitdtsarbeit: wir arbeiten damit wer wir sind in Relation
zum Wissen, den Normen, und Praktiken. Und genau diese Identitétsarbeit,
ein Arbeiten entlang von oder entgegen historischer, kultureller und sozialer
Normen in der universitiren Biologieausbildung, ist was ich in meiner Dok-
torarbeit untersucht habe. Eingebettet in ein eklektisches Rahmenwerk aus so-
zialkonstruktivistischer, kultureller und feministischer Theorie, analysiere ich
mein empirisches Material in Form von Texten und Interviews mit Hilfe dis-
kursanalytischer Methoden und achte dabei insbesondere darauf, welche Nor-
men Studierende und Lehrende in der Biologie in ihrer Identitdtsarbeit ver-
handeln.

Die erste Publikation, Paper I, untersucht die Identitdtsarbeit von Erstse-
mesterstudierenden an einer schwedischen Universitidt anhand von Texten, in
denen sie lber ihre Studienwahl, sowie iiber ihre Ziele mit dem Studium re-
flektieren. Ich konnte hier zeigen, dass die Studierenden sich zwei Wege in
und durch das Studium vorstellen konnten: den Straight Biology Path (in etwa
Geraden Biologie Weg) und den Backpacking Biology Path (in etwa Ruck-
sackwandernden Biologie Weg). Der Straight Biology Path, bezeichnet die
Vorstellung, dass man schon als Kind eine Neigung zu den Naturwissenschaf-
ten hat, man iiber die Schulzeit sich schon in Richtung Naturwissenschaften
orientiert und dann bereits als naturwissenschaftlich kompetente Person das
Studium beginnt. Das Ziel, auf das dieser gerade Ausbildungsweg hinarbeitet,
ist Forschung und Wissenschaft. Dieser Weg wird oft als Norm wahrgenom-
men, der ,,iibliche* Weg in der Biologie und in der Naturwissenschaft. Dem
entgegengesetzt ist der Backpacking Biology Path. Nicht eine angeborene
Neigung und Eignung zu, sondern ein Interesse an der Biologie und interdis-
ziplindren Anwendungen von biologischem Wissen stehen hier im Vorder-
grund. Studierende sehen ihre Ausbildung nicht als gerade Linie, sondern als
einen sich schlédngelnden Weg, entlang welchem Wissen metaphorisch in ei-
nem Rucksack gesammelt und dann innerhalb oder auB3erhalb des universita-
ren Milieus genutzt wird. Obwohl sich nicht gegenseitig ausschlieBend,
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konnte ich zeigen, dass vor allem weibliche Studierende sich mit einem Back-
packing Biology Path identifizieren, wiahrend ménnliche Studierende ihre
Identitdt eher entlang eines Straight Biology Paths orientierten. Zentral hier
ist, dass der Straight Biology Path als dominierender Weg, als die Norm ver-
standen wird, eine Vorstellung, die auf maskulin kodierten Normen der Na-
turwissenschaft beruht.

In Paper II, der zweiten Studie in meiner Doktorarbeit, untersuche ich wie
Lehrende sich die Welt der universitiren Biologieausbildung vorstellen.
Wenn sich Lehrende fiir Lehrpositionen in der Biologie an einer schwedischen
Universitdt bewerben, verfassen sie Texte, in denen sie ihre Unterrichtsphilo-
sophie beschreiben. Anhand dieser Texte konnte ich zwei Identitéten beschrei-
ben, die die Lehrenden verhandeln: eine Research Science Teacher Identitét
(in etwa forschungszentrierte Wissenschaftsidentitit) und eine Facilitating
Science Teacher Identitét (in etwa moderierende Wissenschaftsidentitét). Re-
search Science Teacher lehren in ihrer Funktion als Forscher und positionieren
Forschung als ultimatives Ziel fiir ihre eigene Praktik, also auch fiir die Stu-
dierenden. Sie verstehen sich als Ubertriiger von Wissen iiber und Enthusias-
mus fiir Forschung und bezeichnen die Lehre als die ,,goldene Umrandung*
des Lebens als Person der Wissenschaft, etwas das schmiickt, aber nicht den
Hauptteil ausmacht. Sie sehen ihre Aufgabe darin, gute Wissenschaft zu ver-
mitteln und positionieren Wissenschaft explizit als elitidr. Im Zentrum dieser
Identitdt steht die wissenschaftliche Kompetenz, welche von kompetenten
Lehrenden in Studierenden hervorgerufen und an Studierende weitergegeben
wird, mit dem Ziel sie in die Forschung als ultimative Praktik zu rekrutieren.
Diese Identitdt ist Facilitating Science Teachern bekannt, sie stellen sich die-
ser jedoch entgegen und verstehen ihre Aufgabe darin, die Studierenden zu
unterstiitzen ihren eigenen Weg zu finden ob nun inner- oder auB3erhalb von
Wissenschaft und Forschung. Teilweise auf eigenen Erfahrungen beruhend,
wollen Facilitating Science Teacher den Studierenden interdisziplindre Lern-
moglichkeiten und interaktive Lernrdume zur Verfiigung stellen, in denen die
eigenen Interessen das Lernen prigen. Im Gegensatz zu einer dominierenden
Vorstellung, dass aktive Wissenschaftlerinnen und Wissenschaftler die besten
Lehrenden seien, machen Facilitating Science Teacher einen Unterschied zwi-
schen wissenschaftlicher Kompetenz und der Kompetenz zu lehren. Hohe wis-
senschaftliche Kompetenz sei nicht gleichbedeutend mit Lehrkompetenz und
hoher Qualitét der Lehre, sondern beide Kompetenzen werden als erlernt und
durch Ubung verbessert verstanden. In diesem Paper schlage ich zum einen
vor, dass maskuline wissenschaftliche Normen auch in der Identitdtsarbeit von
Lehrenden sichtbar sind. Zum anderen scheint die Notwendigkeit ultimative
wissenschaftliche Kompetenz zu verhandeln, vor allem Research Science
Teacher davon abzuhalten, sich selbst als Lernende zu positionieren und
schafft dabei eine Hierarchie Studierende-Lehrende-Forschende.
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Vor allem in Paper II wurde sichtbar, wie zentral Emotionen wie Enthusi-
asmus, Leidenschaft und Interesse, in Vorstellungen iiber die universitire Bi-
ologieausbildung und Forschung ist. In Paper III vergleiche ich deshalb die
Perspektiven der Studierenden und Lehrenden mit Fokus auf Enthusiasmus,
Leidenschaft und Interesse und vor allem, worauf diese gerichtet sind. Wéh-
rend diese Emotionen implizit und explizit als gegeben und kollektiv verstan-
den werden, konnte ich zeigen, dass auch hier Enthusiasmus, Leidenschaft
und Interesse flir Forschung dominierend ist, wihrend Enthusiasmus flr
Lehre, eine Leidenschaft fiir die Natur und ein breites Interesse marginalisiert
werden. Es wird hier sichtbar, dass auf der einen Seite in der universitiren
Biologieausbildung Emotionen als selbstverstindlich angenommen werden,
sie jedoch auf der anderen Seite in verschiedene Richtungen gerichtet sind.

Der vierte und letzte Artikel in meiner Doktorarbeit, Paper [V, ist empirisch
verankert in Interviews mit Studierenden an drei Europaischen Universitéten,
einer Universitdt in Schweden, einer in Deutschland und einer in Grof3britan-
nien. Basierend auf einer Voranalyse aller 27 Interviews, analysiere ich im
Detail sechs Interviews von Studierenden, die sich selbst als erfolgreich ver-
stehen und eine Doktorarbeit anstreben, also eine Ausbildung als Wissen-
schaftlerin und Wissenschaftler. Dabei fokussiere ich die analytische Linse
auf tibergreifende Normen, die die Studierende wéhrend ihres Biologiestudi-
ums kennengelernt haben und wie sie sich diesen gegeniiber verstehen. Ich
konnte ein kollektives Verstindnis beschreiben, dass es als normal angesehen
wird, dass Aufopferungen als Zeichen der naturwissenschaftlichen Hingabe
gewertet werden. Studierende teilen das Gefiihl, gezwungen zu sein, die Teil-
nahme in der wissenschaftlichen Praxis zu fingieren, ein Gefiihl des fake it
until you make it, da die Vorstellung dariiber welche Kompetenz fiir wissen-
schaftliche Arbeit erforderlich ist, stark von der Einschitzung und externen
Wahrnehmung der eigenen Kompetenz abweicht. Auch verstehen die Studie-
renden das Aussieben von Studierenden in einem wissenschaftlichen Umfeld,
gepragt von hoher Konkurrenz, als normal. Es wird dadurch sichtbar, dass und
wie die Studierenden mit iibergeordneten Normen die Naturwissenschaft um-
gehen und Wissenschaft als eine leistungsorientierte und elitire Praxis anse-
hen.

Der Biologie sind folglich maskulin-konnotierte Normen nicht fremd und
diese beeinflussen die Identitétsarbeit der Studierenden. Was in diesem Paper
besonders hervortritt ist, dass die erfolgreichen Studierenden sich diesen Nor-
men entgegenstellen und betonen, dass sie erfolgreich sind trotz dieser Nor-
men. Sie konnen sie folglich erfolgreich anwenden, sind aber nicht oder nur
bedingt mit ihnen einverstanden. Dieses Resultat fordert damit die Vorstel-
lung heraus, dass erfolgreiche Studierende diesen wissenschaftlichen Normen
bedingungslos zustimmen, erfolgreiche Teilnahme ist nicht gleichzusetzen
mit einer Zustimmung dariiber, was eine erfolgreiche Teilnahme ausmacht.
Eine Person, die ich interviewt habe, fordert explizit: Biologie muss besser
werden darin, den Menschen dahinter zu sehen.
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Zusammenfassend ist zu sagen, dass die Studien in meiner Doktorarbeit
zeigen konnten, dass Biologie keine neutrale Praxis ist, keine Kultur ohne
Kultur, sondern geprégt von eine iibergreifenden Ideen und Normen der Na-
turwissenschaft. Diese naturwissenschaftlichen Normen, mit der Forschung
als zentraler Praxis, werden von allen Teilnehmern unterschiedlich navigiert,
entweder in Ubereinstimmung oder Nichtiibereinstimmung mit diesen Nor-
men, entlang geradliniger oder sich schlédngelnder wissenschaftlicher Wege.
Sara Ahmed (2016) beschreibt diese geraden und haufig besuchten Wege als
well-trodden-paths (,,gut ausgetretene Wege*), Wege, auf denen es sich recht
gut laufen lésst, die das Laufen leichter machen, die einen dazu bringen, eine
gewisse Richtung beizubehalten. Sie beschreibt auch, wie es ist von diesen
Wegen abzuschweifen, wie es Miihe kostet neue Wege zu gehen, einen ver-
lasslichen Weg zu verlassen; wie es bedeuten kann ein Unterstiitzungssystem
zu verlassen. Diese Wege zu verlassen, bedeutet aber auch Normen herauszu-
fordern und Schritt fiir Schritt das Gehen auf diesen neuen Wegen fiir andere
zu erleichtern.

Ich hoffe, dass meine Arbeit das Gehen auf neuen, anderen und weniger
exkludierenden Wegen fiir uns moglich macht.
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Appendices

Appendix A

Instructions study motivation text social science entry

Reflektion over mitt studieval - biovetare

Forfatta en valfti text dar du reflekterar over ditt studieval pa hogst en A4-sida. Ge en bakgrund
till ditt studieval. Reflektera 6ver om dina férvéantningar blivit infriade sa langt och om dina
framtidsplaner andrats under utbildningens gang. Ser du annorlunda pa ditt val av biologi nu nar
du last ett ar? Reflektera 6ver om du tycker att din studieteknik forbattrats under aret som gatt.
Diskutera ocksa vilka annan kunskap (férutom biologi) och vilka andra fardigheter du skulle
kunna ténkas behova som yrkesverksam biolog.

Texten utgor bakgrund for ditt Studiesamtal (din egen tid hittar du i filen “Studiesamtal TIDER”
pa kursens sida i Studenportalen). Nir du laddar upp texten i Studentportalen sparas den
automatiskt i din kommunikationsportfolj for att du ska kunna gora jamforelser mellan
forvantningar och resultat senare. Du kommer att atervéinda till din Studievalsmotivering vid
handledarsamtal om din kommunikationsutveckling och vid studievagledning.

Skriv ditt namn 6verst 1 texten! Dop filen “FérnamnE fternamn” och ladda upp den 1 Inldmningen
“Studievalstext 30 aug” i Studenportalen.

Dead-line for att ladda upp filen 4r onsdag 30 augusti kl 16:00.

Viélkommen med din text och till studiesamtalet!

Appendix B

Instructions study motivation text natural science entry

Motivering av mitt studieval

Forfatta en valfii text dér du motiverar ditt studieval pa hogst en A4-sida. Ge en bakgrund till ditt
studieval samt utveckla dina forhoppningar och framtidsplaner. Varfor har du valt att lasa
biologi? Och varfor just i Uppsala? Diskutera ocksa vilka annan kunskap (forutom biologi) och
vilka andra fardigheter du skulle kunna tinkas behva som yrkesverksam biolog.

Texten utgér bakgrund for ditt Studiesamtal (din egen tid hittar du i filen “Studiesamtal TIDER”
pa kursens sida i Studenportalen). Nér du laddar upp texten i Studentportalen sparas den
automatiskt i din kommunikationsportfolj for att du ska kunna gora jamforelser mellan
forvantningar och resultat senare. Du kommer att atervanda till din Studievalsmotivering vid
handledarsamtal om din kommunikationsutveckling och vid studievigledning.

Skriv ditt namn éverst i texten! Dép filen “FornamnEfternamn”™ och ladda upp den i Inlamningen
“Studievalstext 30 aug” i Studenportalen.

Dead-line for att ladda upp filen &r onsdag 30 augusti k1 16:00.

Vilkommen med din text och till studiesamtalet!
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Appendix C

Informed consent form for students’ study motivation texts (printed version)

Studien ingér i en forskningsstudie som handlar om studenters identitetsutveckling i biologi,
och betydelsen av den dmnesdidaktiska utbildningsmiljon. Studien kommer att genomféras
med studenter som pdbérjat sina studier i kandidatprogrammet i biologi/molekylirbiologi vid
Uppsala universitet, aren 2014-2020.

Data kommer att samlas in genom studievalsmotiveringstexter, observationer, enkiter och
intervjuer. Insamlade data kommer att analyseras av forskargruppen. Vi kommer att
presentera véra slutsatser pa vetenskapliga och didaktiska konferenser och i vetenskapliga
artiklar. For att garantera anonymitet kommer inga namn att ndmnas, eller synas for den som
analyserar texten. Deltagande i studien &r frivilligt och du kan nér som helst under studien
viilja att hoppa av (genom att maila nedanstdende). Understkningen genomfdrs i enlighet med
faststéillda forskningsetiska principer.

Ditt medgivande innebdr att vi far tillgéng till din studievalsmotivering i studentportalen,
tillgang till den reflektion du fyllde i samband med DiaNa-handledarsamtal samt att vi kan
komma att kontakta dig for att friga om du vill delta i enkiiter och intervjuer.

Katerina Giinter, Ingrid Ahnesjé & Annica Gullberg

Centrum f6r genusvetenskap & Inst. for Ekologi och genetik, i samarbete med IBG (Inst. for
biologisk grundutbildning), Uppsala universitet

Om du vill veta mer sd hor gérna av dig till Katerina.Gunter@gender.uu.se eller

Ingrid. Ahnesjo@ebc.uu.se

Medgivande till deltagande i denna forskningsstudie

[ ag ger mitt medgivande till deltagande i denna forskningsstudie.

DAttt nsrmnmn s s R

BoPOSHATESS? Lot i i e s S s

Underskrift
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Appendix D

Informed consent form for students’ study motivation texts (online version)

UPPSALA
UNIVERSITET

Kurt

Medgivande till del 1de i en forsknir

Studien ingdr i an forskningsstudia 50m Nandiar om STudENTers IKMNLLETIULVECKING | Diolog, och batydelsen av den amnascidaktiska UtbIdnINGSMIjON. Studen kommer att
genomforas med studenter som plborjat sina studier i kandidatprogrammet | biologi/molekylarbiologi vid Uppsala univarsitet, Sren 2014-2020,04t kammer att samias in genom
enkiter och ints Insamlade data kommer att analyseras av forskargruppen. Vi kommer att presentera vira slutsatser p§
vatenskaphga och ddaktska konferenser och | vetenskaphga artiklar. FOr att garantera anonymitet kommer Mga namn att Namnas, eler synas for den som analyserar texten.
Deltagande i studien ar fiviligt och du kan nar som halst under studien valja att hoppa av (genom att maia nedanstdende). Undersokningen ganomfors | eniighat med faststalda
forskningsetiska principer.Ditt medgivande innebir att vi tir tilging 6l din studievalsmotivaring i studentportalen, tligiing til den reflektion du fyide i samband med DiaNa-
handladarsamtal 5amt att vi kan komma att kontakta dig for att friga om du vill deita i enkatar och INtervjuer.Katenna GUNter, Ingrid ARNESH0 & ANNICa Gullberg
Centrum for genusvetenskap & Inst. for Ekologi och genetik, i samarbete med IBG (Inst. for biclogisk grundutbildning), Uppsala universitetOm du vill veta mer sB hor gama av dig
o Kat aller Ingrid

1. Medgivands A deltagande i denna forskningsstudie =

3ag ger mitt madgivanda til deltaganda i denna forskringsstude.

3. Namn =

Fornamn ERarnamn

5. E-postadrass =
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Appendix E
Interview Guide in English for Paper IV

Theme 1: What had happened before you start studying biology?

o What do you think were the most important events in your life that
made you apply for the biology programme?

o Were there important people that played a positive or negative role
along the way and in your decision making?

o Were there other important factors?

o What expectations did you have towards your studies when you
started in the programme?

Theme 2: What has happened during your studies?
o What has happened since you started studying and were there events
that influenced how you got to where you are today?

o Were there important people that influenced you and your studies?

o Where on the timeline would you say do your feel most like a biolo-
gist? And why? How do you present yourself for others?

o Did something unexpected happen?

o Were your expectations met?

o Ifyou could meet yourself from when you started studying biology,

what would you tell them?
Theme 3: Ideas about the future

o What are your next steps?
o What are you thinking about doing in the future?
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Appendix F

Interview Guide in German for Paper [V

Thema 1: Was ist passiert bevor Du angefangen hast Biologie zu studie-
ren?

o Was glaubst Du waren die wichtigsten Ereignisse in deinem Leben,
die dazu gefiihrt haben, dass Du Biologie studierst?

o Gab es wichtige Menschen, die eine positive oder negative Rolle ge-
spielt haben entlang des Weges oder wenn Du Entscheidungen ge-
troffen hast?

o Gab es andere wichtige Faktoren?

o Welche Erwartungen an das Studium hattest Du, als Du angefangen
hast?

Thema 2: Was ist wiihrend Deines Studiums passiert?
o Was ist seit dem Beginn Deines Studiums passiert und gab es Ereig-
nisse, die Dich besonders beeinflusst haben auf dem Weg?
o Gab es wichtige Menschen, die Dich wéhrend Deines Studiums be-
einflusst haben?
o Wo auf Deiner Zeitlinie fiihltest Du Dich am meisten wie eine Bio-
login/ein Biologe? Weshalb? Wie stellst Du Dich anderen vor?

o Ist etwas Unerwartetes passiert?
o Waurden Deine Erwartungen erfiillt?
o Falls Du Dein ehemaliges selbst vom Anfang Deines Studiums tref-

fen konntest, was wiirdest Du Dir sagen?
Thema 3: Zukunftsideen

o Was sind Deine néachsten Schritte?
o Was denkst Du in der Zukunft zu machen?
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Appendix G

Interview Guide in Swedish for Paper [V from

Del 1: Uppféljning av studievalsmotiveringstexterna
Tema 1: Forsta tankar

O
O
O

o

Vad ir dina tankar nu efter att du har last din text?

Fanns det ndgot som var ovéntat?

Fanns det ndgot i texten som du minns att du skrev eller ndgot som du
inte minns att du skrev?

Fanns det ndgot som du nu skulle skriva annorlunda idag?

Tema 2: Relatera da till nu

O
O

Vad tycker du har hént sedan du skrev texten?
Vad skulle du sdga till ditt gamla jag om texten nu nir du har kommit
sa langt 1 dina studier?

Del 2: Utveckla en tidslinje
Tema 1: Vad hiinde innan du borjade dina biologistudier?

o

Vad tycker du var de viktigaste hindelserna i ditt liv som paverkade
dig infor att sokta till biologiprogrammet?

Fanns det viktiga personer som spelade en positiv eller negativ roll i
beslutstagandet?

Fanns det andra viktiga faktorer?

Vilka forvéntningar pa studierna hade du nér du borjade?

Tema 2: Vad hinde under dina studier?

o

Vad har hint sedan du paborjade dina studier och fanns det nagra hén-
delser som paverkade var du &r idag?

Fanns det viktiga personer i den processen?

Nér och var pé den hir tidslinjen skulle du séga att du kidnde dig mest
som en biolog och varfor? Hur presenterar du dig for andra?

Tema 3: Hur mottes dina forvintningar?

O
O

o

Hénde nagot forvéntat eller oforvéntat?

(Om du skulle kunna tréffa ditt ddvarande jag, vilka rad skulle du ge
den personen?)

Vad ir nésta steget?

Vad tanker du gora I din framtid?

108



Appendix H

Informed Consent Form in English for Paper IV

‘a\" ‘l/
UPPSALA CENTRE
UNIVERSITET NDER RESEARCE

LETTER OF INFORMED CONSENT
INTERVIEW STUDY ON BIOLOGY IDENTITY
KATERINA GUNTER 2019

This informed consent form is directed at students from _that participate
in individual interviews conducted in the context of Katerina Gunter’s PhD project on biology

identity in higher education.

In this study, biology students from three universities in three European countries are
interviewed, discussing experiences that influenced their identity work as students in higher
biology education. The interviews will be transcribed and analysed by members of the research
group. Results from this study will be presented at seminars, conferences and in scientific
articles, as well as in the dissertation itself. Pseudonyms will be used when communicating
results outside of the research group to secure confidentiality.

Participation in this study is voluntary and it is possible to ask questions and withdraw from this
interview study at any given time by contacting Katerina Gunter (for example via mail:
katerina.gunter@gender.uu.se).

| have read the foregoing information, or it has been read to me. | have had the opportunity to
ask questions about it and any questions | asked have been answered to my satisfaction. |
consent voluntarily to be a participant in this study.

Print Name of Participant

Date and Signature of Participant
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Appendix [

Informed Consent Form in Swedish for Paper IV

110

Medgivande i

Hur blir en biolog? En intervjustudie.

Studien du deltar i ingar i samma forskningsprojekt som

studievalsmotiveringsstudien som du har deltagit i. Projektet

UPPSALA
UNIVERSITET

handlar om studenters identitetsutveckling i biologi och betydelsen
av den amnesdidaktiska utbildningsmiljon, alltsa vad det egentligen
betyder att studera biologi. Studien kommer att genomféras med studenter som pabérjat sina

studier i kandidatprogrammet i biologi/melekylarbiologi (S - 2014-

2020 och som har deltagit i studievalsmotiveringsstudien, den forsta studien i projektet.

Data kommer att samlas in genom individuella semi-strukturerade intervjuer pa zoom och
analyseras av forskargruppen som kommer att presentera anonyma slutsatserna pa
vetenskapliga och didaktiska konferenser och i vetenskapliga artiklar, saval som i
populdrvetenskapliga sammanhang. Fér att garantera din anonymitet kommer inga namn att
namnas eller synas for personer utanfor forskargruppen. Undersokningen genomférs i enlighet

med faststallda forskningsetiska principer efter etikprévningen har blivit godkand.

Ditt medgivande innebdr att vi far tillgang till din studievalsmotivering i studentportalen for att

kunna diskutera texten med dig.

Ditt deltagande i studien &r frivilligt och du kan nar som helst under studien vdlja att hoppa av
(genom att maila Katerina eller Ingrid). Sjalvklart far du alltid kontakta oss ndr du har fragor

kring studien eller projektet och om du vill bli uppdaterad om studiens framsteg.
Katerina (katerina.gunter@gender.uu.se)

som hadlsar tillsammans med Annica Gullberg

och Ingrid Ahnesjo som ar med i forskargruppen.

Jag informerades om studiens innehall, fick tillfalle att stélla fragor och fick dem besvarade. Jag

(ditt namn) vill fortfarande delta i studien.
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