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SYMPOSIUM: WOMEN’S PARTICIPATION IN SCIENCE AND TECHNOLOGY 
EDUCATION: EDUCATIONAL CHOICE CONSIDERATIONS AND UNDERGRADUATE 
STUDENT EXPERIENCES 
  

Symposium abstract 
Across Europe, higher education science and engineering programmes (STEM) face difficulties in attracting 
female students. This symposium, based on a recent European project, explores why this may be. The four 
studies included investigate different aspects of how gender interacts with students’ choices of STEM and 
their undergraduate experiences. The first paper shows that gender does matter. From open survey 
responses, Italian students’ aspirations toward STEM were found to be strongly gendered. Female students’ 
choices were articulated as complex, social and based on interest. Male students’ choices were based on 
their aptitudes, predispositions and abilities. Paper two and three investigate how gender matters when 
students meet the culture of different STEM programmes. Paper two is a qualitative Danish study of 
programmes with an uneven gender composition. In programmes where female students were the 
minority, it was found that women were required to position themselves as non-feminine. Male students as 
the minority are restricted to position a certain kind of masculinity. All students needed to negotiate their 
gender to become recognised. Paper three is a qualitative UK study of first year physics students. Girls in 
physics found their minority position to be privileged, by being particularly attractive for future employers. 
This narrative contrasts their actual prospects, where women are less likely than men to work in STEM 
professions. All three studies found differences between female and male students, but with variations 
both concerning what the differences were found and between study programmes and countries. The 
fourth paper is a Norwegian study of female students’ STEM-choices that found great variations between 
the narratives. Consequently, research addressing gender differences must be careful to avoid gender 
stereotypes. The aim of this symposium is to discuss how findings of gender differences can be interpreted. 

 

 

  



Paper 2. When being the minority within STEM higher education: students’ 

engagement in gendered identity negotiation processes 

By Lene Møller Madsen, Henriette T. Holmegaard and Lars Ulriksen 

 

Abstract 

This paper presents a study carried out at three STEM higher education study programmes with a heavy 

imbalance in the students’ biological sex. In Denmark few female students apply for Computer science and 

Physics and Nanotechnology while few male students apply for Molecular Biomedicine. The study explores 

how students with a minority biological sex attain recognition at the study programme and how they 

negotiate their identities to gain a sense of belonging. The results show how both the minority male and 

female students need to engage in narrow gendered identity negotiation-processes to belong and become 

socially and academically integrated into their new study programme. We show how female students need 

to position themselves as non-feminine and strive to become one of the boys whereas male students are 

restricted in positioning a certain kind of masculinity to become recognised. The female students are 

required to modify their gender to get recognised as a proper student by assimilating. The male students 

are on the other hand expected to position themselves as something different from the majority of girls. 

They are expected to negotiate an identity without detaching their masculinity.  Their negotiation strategy 

to get integrated into their study programme as legitimate members of the culture could be labelled 

segregation. In conclusion the analysis shows how three higher education STEM programmes provide 

different discourses for what ways of doing gender are regarded as legitimate and recognisable. The 

discourses in various ways set the scene for well defined, narrow and limited ways of doing gender that 

requires the students to negotiate their identities in certain gendered ways to gain a sense of belonging. 

We recommend STEM higher education programmes to pay attention to how both female and male 

students are included and excluded in terms of their gendered performances. 

Extended abstract 

Introduction 

In recent years, the science-education research has been inspired by feminist theories led by Judith Butler 

(1993) to address gender as something students perform through culture (Archer, et al., 2010; Sinnes & 

Løken, 2012). This research challenges the assumption that men and boys, and women and girls due to 



their biological sex belong to homogeneous groups, who are masculine and feminine in one particular way 

that is shared by either men or women (Gilbert & Calvert, 2003; Henwood, 1998; Phillips, 2007). Rather, it 

is suggested that research should approach gender as a complex category in which students position 

themselves (Davies & Harré, 1990) – and that this positioning themselves changes in accordance with the 

cultural context and the social relations they participate in. Consequently, research in students’ 

participation in science and engineering should focus on the relationship between the culture the students 

engage in, the students’ way of performing gender and how various attempts to position themselves are 

being recognised or not.  

Methodology 

In this paper we explore how students negotiate their identities in their meeting with a STEM higher 

education study programme with a heavy imbalance of students’ biological sex. With the point of departure 

in three specific study programmes we wish to explore how various cultural settings affect students’ 

construction of their gendered identities. More particularly the research questions are: 

• How do students in general describe their study programme, and what do they perceive as being 

central for being recognised at their study programme? 

• How do the majority students perceive the minority students, and what do they highlight as being 

important for the minority to become recognised or not recognised at the study programme?  

• How do the students with the minority biological sex perceive their position at the study 

programme and how do they relate to it? 

 

Three higher education study-programs were selected based on the gender composition. In the Computer 

Science programme females account for 4-9% of enrolments for the 2009-2011 period, with a descending 

tendency (University of Copenhagen). In Molecular Biomedicine male enrolments fluctuated in the same 

period, ranging from 13-24% whereas, an increasing tendency was observed in female numbers in Physics 

and Nanotechnology: 4-25% between 2008-2010 (www.studier.ku.dk and www.dst.dk). 

We applied a multi-method triangulation using writing exercises, workshops and qualitative interviews. 

Written exercises were used to get access to the students’ considerations of their individual experiences of 

choice of and first year at their programme (40 written descriptions were obtained). In the workshops, the 

students were first asked individually to make a list of recommendations for a new student being about to 

enter first year at the programme. Secondly, within groups of peers, they were asked to prioritize the 

themes. This exercise was used to provide insights into the possible cultural negotiations among students 

http://www.dst.dk/


(8 workshops with 41 participating students). Qualitative individual and group interviews were held to 

unfold the students’ narratives of encountering first year and to get insights into the students’ negotiations 

of their gender and identities. 12 qualitative interviews were conducted with 31 students, 5 individual and 

7 group interviews). 

Results 

To belong at Physics and Nanotechnology, the minority (girls) need to ascribe to a particular non-feminine 

culture in their negotiation of identity in order to get recognised as a full-blooded physicist. They need to 

fully assimilate into the dominant male culture. This requires the girls to negotiate whom they perceive 

themselves as being. We found that the female student is perceived as ‘one of the boys’ by the male 

student. But as there within the culture appear to be an opposition between being girlish and being a 

physicist, the female students cannot be recognised within both categories at the same time. This requires 

the female students to perform a difficult balancing act of positioning their gender in a way that is 

recognised as belonging to physics, without running the risk of getting feminized and thereby excluded 

from being recognised as a proper physicist. 

In Computer Science, the students describe a diverse array of ways to attach to the programme.  Still, a 

hegemonic discourse of how to become a proper student set the scene for female and male students in 

different ways. A female student explains: ‘The way you speak to each other; the content, the terminology, 

the way of competing is very excluding. Girls get frightened by it – and it’s hard to get into’. To become 

recognised as a computer-science student, the students must position themselves as intelligent by applying 

a very technical jargon, a practice that is perceived as gendered by the students and is co-constituted by 

the programme: 

 [The teacher said]: ‘There exist this which is called xxx, play with it, take it home with you…you will 

figure it out’. 

As not all students hold an interest in the technical part of computer science and do not spend hours at 

home coding for fun, these students felt excluded by teaching presuming this kind of practice. One of the 

female students explains how she prefers a more social way of learning where she can discuss the 

assignments with fellow students. But asking questions without having tried everything out on your own, 

there is a risk of getting positioned as un-intelligent. Being a girl, one might feel that you enhance the 

picture of ‘girls cannot do computer science’. 

Contrary to the previous two study programmes, the minority of male students in Molecular Biomedicine 

are expected to position themselves as something different from the girls and construct their own 



community. They are expected to prefer the company of each other and to perform a certain kind of 

masculinity in designated settings (‘the lodge’). Their emphasising masculinity does not impede their 

positions as legitimate students. In the academic context, the male students positioned themselves as 

different from the well-organized girls whom they perceive to be controlled. They do not find it necessary 

to position themselves as in control and clever to get recognised as they describe they girls do. The boys’ 

negotiation strategy could be labelled segregation.  

Conclusion 

Both male and female students, being the minority at their study programme, need to engage in  identity 

negotiation processes that are gendered in order to positions themselves as legitimate students. However, 

while female students need to position them as non-feminine and strive to become one of the boys, male 

students as the minority have to posture themselves according to a certain kind of masculinity to become 

recognised.  
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