Home, School and the Museum: Shifting Gender Performances and

Engagement with Science

Research has highlighted that engagement with science is highly gendered and that the
masculinised culture of science makes it difficult for many girls/women to engage.
Meanwhile, a growing body of research has explored the potential of out-of-school
spaces to provide more equitable engagement opportunities. In this paper, | examine
engagement with science among working-class, self-identified ‘girly’ girls aged 11-13.
I discuss how gender performances (Butler 1990) and engagement with science shifted
across science lessons, school trips and family trips to science museums. The findings
suggest that engagement with science is complex, contradictory and varies across
spaces — girls’ performances of hyper-femininity supported engagement with science in
some spaces, but made it difficult in others. Different spaces also afforded the girls
different opportunities for performing gender, which in some instances opened up new
ways for engaging with science. | conclude by discussing the implications for more

equitable science education.
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Introduction: Femininity and Science

Science participation figures show persistent gender inequalities, which has raised economic
and social justice concerns. Many well-paid, technical disciplines, such as physical sciences
and engineering, remain dominated by men despite decades of efforts to increase female
participation (Phipps 2008, WISE 2018, National Audit Office 2018). The patterns of
participation are further stratified by ethnicity and socioeconomic background, suggesting
that science participation is more challenging for some girls than it is for others (Smith and
Gorard 2011). A study by Archer et al. (2012), for instance, has found that science-keen girls
tended to be from advantaged socioeconomic backgrounds and performed more restrained
versions of femininity. Working-class girls and those who self-identified as ‘girly’, on the
other hand, were among the least likely to aspire to science-related education and/or
employment (Archer et al. 2013, Francis et al. 2017).

There is a tension between science and femininity. It is widely accepted that science is
not neutral nor does it transcend culture (Brickhouse 1994, Keller 1985). As Walkerdine
(1989, 269) has noted, the ‘rational self” commonly associated with science is ‘a profoundly
masculine one from which the woman was excluded’. Empirical research shows that from an
early age, many young people regard science as more ‘for boys/men’ and ‘clever’ students
(Archer et al. 2013, Hughes 2001, Adamuti-Trache and Andres 2008). The education
research literature has consistently reported conflicts between performances of femininity and
academic success, along with science more specifically (Renold 2005, Skelton, Francis, and
Read 2010). Research has also suggested that “girly’ girls are sometimes denigrated by their
peers and labelled ‘stupid’ and ‘dumb’, as well as positioned at odds with ‘good’ student
subjectivities, due to associations of both working class-ness and femininity with the lack of

intelligence (Reay 2001, Francis et al. 2017).



Gender Performativity and Gender Intelligibility across Spaces

This paper examines engagement with science across different spaces through a gender lens,
drawing on the theories of gender performativity and gender intelligibility (Butler 1990,
1993) and considering spaces as encompassing both physical environments and social
relations (Massey 1994). Gender performances are shaped by people’s experiences and
interactions, and by wider social expectations (Kehily et al. 2002, Paechter 2006, Francis and
Paechter 2015, Paechter 2003a). While the notion of performativity might imply that people
are free to perform however they desire, Butler (1993, 232) has cautioned that performances
are not simply a product of choice. Rather, they are produced through ‘the forcible citation of
a norm, one whose complex history is indissociable from relations of discipline, regulation,
punishment’ (Butler 1993, 232). Put simply, a person cannot simply choose how to perform
gender without any regard for their physical body or the expectations associated with that
particular (gendered, racialized) body, least not without risk to its perceived ‘fit’ with the
dominant norms and expectations.

Gender production is shaped by particular social and cultural discourses that govern
its intelligibility (Francis and Paechter 2015, Butler 1993). This means that some gender
performances might be regarded as acceptable and desirable within a particular space, while
others might be seen as breaking the social norm (such as in a form of 'rupture’, see Renold
and Ringrose 2008) and thus risking negative social response. Despite a recognition that
contexts play an important role in how people perform gender and what performances are
intelligible, there has been relatively little work focusing how gender performances might
change as people move from one space to another. With this, I do not mean necessarily
shifting from ‘doing girl’ to ‘doing boy’, or vice versa, but involving different performances
of femininity and masculinity. Paechter (2010) has pointed out that there has been much more

focus on time than there has been on space in the gender literature, and has argued that



literature provides few theoretical tools for empirically examining the role of norms and
expectations in influencing gender performances. Writing about the instabilities and
disjunctures of gender performances, Paechter (2003a, 541) has stated that ‘how we enact
masculinities and femininities changes as we move between groups, between places and
spaces, and through time’ and Kehily et al. (2002, 176) has proposed that different
‘performative spaces’ support and constrain different enactments of gender.

While there seems to be a general agreement that gender is not a fixed entity, there

seems to be an implication of stability for the gendered self.

... gender is in no way a stable identity or locus of agency from which various acts
proceed; rather, it is an identity tenuously constituted in time — an identity instituted
through a stylized repetition of acts. Further, gender is instituted through the stylization
of the body and, hence, must be understood as the mundane way in which bodily
gestures, movements, and enactments of various kinds constitute the illusion of an
abiding gendered self. (Butler 1988, 519)

Butler (1988, 523) has argued that ‘the body becomes its gender through a series of acts
which are renewed, revised, and consolidated through’, which I suggest alludes to the
stability of gender through a process of ‘becoming’. The illusion of gender stability can
further be understood through the work on gender monoglossia and gender heteroglossia
whereby particular, totemic, motifs from the gender matrix may be used by subjects to
project monoglossia, and to mask the actual transgressive heteroglossia of their gendered
performances’ (Francis 2012, 11). That is, an appearance of monoglossic gender stability
might hide the more complex heteroglossic multiplicity of diverse gender performances,
which might risk being pathologised due to its perceived unintelligibility.

Empirical studies have predominantly focused on one bounded space, such as school,
home or workplace. A handful of multi-sited studies, however, provide a valuable insight into

the role of spaces for shaping gender performances. Reay’s (2001) work on gender



performances across multiple spaces has shown that girls would sometimes ‘reinvent’
themselves depending on their surroundings, such as whether they were interacting with their
peers or with adults. Other studies tracing girls’ gender performances across multiple spaces
have, similarly, found that girls performed gender in one way when socialising with their
girlfriends, another way while playing football after school and yet different way during a
family outing (Kehily et al. 2002, Kelly, Pomerantz, and Currie 2005, Paechter 2010).
Drawing on Connell’s (1995) work, Paechter (2003b, 73) has argued that ‘which
masculinities and femininities are dominant in a particular social context can be very locally
governed’ and suggested that gender is performed relationally within local adult and peer
communities, with respect to other local femininities, as well as in relation to wider social

structures (Paechter 2006).

The focus of this paper

This paper examines engagement with science across multiple contexts. The rationale for
examining multiple science learning spaces comes from the growing literature on the
potential of out-of-school spaces for offering broader and better opportunities for young
people to engage with science than formal education (Bell et al. 2009, Falk and Needham
2011). School science has been critiqued for often providing narrow engagement
opportunities, including in terms of what gender performances are expected from students to
engage with science and what forms of engagement are recognised as being the ‘right’ kind
(Carlone 2004, Archer et al. 2017). While a number of small-scale studies, mostly based
within afterschool science clubs, have demonstrated that out-of-school spaces can open up
opportunities for engagement with science for young people (Calabrese Barton and Tan 2010,
Rahm 2010), others have argued that these spaces often reproduce the structures that exclude

non-dominant groups, including girls specifically (Feinstein and Meshoulam 2014, Dawson



et al. 2019).

The focus of this paper is girls who consistently performed hyper-femininity within
the context of school science and who self-identified as ‘girly’ (Francis et al. 2017, Gonsalves
2014, Paechter 2010). I adopt the framing of hyper-femininity as involving
‘(hetero)sexualised femininity and investments/production of the object of the masculine
gaze’ (Francis et al. 2017, 1098). Such performances have usually been associated with
heterosexual relations, investment in physical appearance, aesthetics, flirtatiousness and
popularity (Allan 2009), although it is important to note that (hyper-)femininity is not always
necessarily heterosexual (Dahl 2012). Francis et al. (2017) have cautioned against the
conflation of various labels used in the literature relating to the performances of ‘girly’ and
‘emphasised’ femininity (Connell 1987). They have pointed out that ‘emphasised’ femininity
has been seen by some as including more restrained performances typical of ‘good’/‘nice’
girls, thus relating to more traditional versions of middle-class femininity. Drawing on
existing literature, | therefore use the term ‘girly’ to refer to performances of hyper-
femininity (not encompassing performances of restrained femininity), similar to Reay’s
(2001) framing of ‘girlies’.

In this paper, | address the following research question: How do gender performances
(Butler 1990, 1993) support or hinder ‘girly’ girls’ engagement with science across science

lessons, school trips and family trips to science museums?

The Research: a Multi-Sited Qualitative Study

15 girls were recruited as part of a larger Enterprising Science project; six girls aged 11-12
from ‘Northfields School” (NS) in London and nine girls aged 12-13 from ‘Longdale High’
(LH) in Manchester, UK. I explored the girls’ engagement with science during science

lessons and visits to science museums with their school and their families. Data were



collected through observations (18 hours of science lessons, eight hours of school visits and
19.5 hours of family visits), interviews (with 14 students, 10 parents and four teachers) and
discussion groups (with 10 students at the beginning and nine at the end of the school year).
My focus was on how the students were engaging with science (Fredricks, Blumenfeld, and
Paris 2004, Lawson and Lawson 2013), what made engagement possible/difficult, where,
how and for whom. I was especially interested in the ‘acts of engagement’ that took place
during my observations and which the students reflected on in the subsequent interviews and
discussion groups. As Bempechat and Shernoff (2012) have reminded us, not all engagement
is necessarily observable, hence being able to triangulate the data was particularly important
(i.e., what the girls were observed doing and they later said they were doing at that time). |
also kept notes on the girls” gender performances to understand how different performances
offered more or less productive ways of engaging with science, and to examine if and how
their gender performances may have shifted between different events.

The museum visits provided a valuable opportunity to observe girls across different
activities, physical settings and social contexts (Ellenbogen 2002). The students first took part
in an all-day school visit to science museums, which involved exploring various galleries,
engaging with interactive exhibits, attending a science show and doing presentations about
selected museum artefacts. Some of the students later returned to the museum with their
families; these visits were unstructured and lasted between two and four hours. To capture
multiple perspectives about engagement, | subsequently interviewed the students, their
parents and their science teachers about their experience of the visits. | also collected data
about the students’ interests, attitudes and identity indicators, along with their demographic
and family background data.

| focus on the eight girls who during the science lessons performed what | interpreted

as hyper-femininity (see above for the conceptualisation of hyper-femininity and ‘girly’



girls). Seven of the girls attended the school visit to the science museums and three were
observed during a family visit. | consider all the girls featuring in this paper to be working-
class, as interpreted from their parents’ education and employment, although | recognise that
class labelling is contentious, particularly in the case of recent migrants to the country
(Savage, Bagnall, and Longhurst 2001, Erel 2010). Concurrently, these girls were among the
least engaged students in the respective science classes, making them particularly interesting
research subjects to focus on in terms of whether and how alternate opportunities may have
made a difference in supporting their engagement with science.

| began analysing data by coding instances of dis/engagement with science and gender
performances using NVivo software, paying particular attention to how girls’ gender
performances appeared to support and/or hinder engagement. Next, examining each of the
participants separately, | looked for any shifts and changes in their engagement with science
within and between lessons and museum visits. When changes were noted, | explored the

circumstances that appeared to contribute to the shifts.

Findings and Discussion

Performances of hyper-femininity constraining engagement with science

The lessons | observed were dominated by a handful of confident students who would share
their science-related knowledge, frequently drawing on experiences gained outside the

school.

The usual few students put their hands up — Samira, four boys. (Field notes, NS science
lesson)
Across the two participating science classes, the teachers’ expectations were for students to
behave ‘appropriately’, be ‘really enthused’ (Mr Bramley), ‘very involved’, ‘will ask

questions’ and ‘force explanation that goes beyond’ (Mr Cohen). The dominance of these



performances, which could be read as enactments of ‘muscular intellect’ (Mac an Ghaill and
Redman 1997), made it difficult for other students to engage. As previous research has found,
| suggest that there were few and narrow opportunities for diverse students to engage with
science (Archer et al. 2017, Carlone, Scott, and Lowder 2014).

There also appeared to be little difference in the girls’ gender performances and their
engagement with science between the science lessons and the school visits to the science
museums (apart from a few brief instances, which I discuss below, cf. Kenkmann 2011).
Considering previous research, this is not surprising, as although museum provided a new
physical space, school visits happen within the structure and expectations of the school
(Silfver 2019, Dawson et al. 2019, DeWitt and Storksdieck 2008). Therefore, | discuss
science lesson and school visits together; | examine the family visits in a separate section at
the end.

Performances of hyper-femininity involved investments in physical appearance
(showing off newly manicured nails, pretending to wax the upper lip during science lessons,
making different hairstyles), flirting with boys, singing and performing pop songs, and taking
and sharing ‘selfie’ photographs during the school visit. The following excerpts illustrate

such performances:

Cordelia finds some sticky tape and tapes her nose down, makes funny faces to others.
[...] Cordelia is pretending to use sticky tape to wax her upper lip. (Field notes, LH
science lesson)

Caitlin is spending a lot of time sorting out her long blond hair, making different
hairstyles. (Field notes, NS science lesson)

Jasmine is singing and dancing in her chair. [...] Jasmine starts singing in a high pitch
voice, teases [male name] who is playing with the big nails (part of the experiment).
(Field notes, NS science lesson)

Aliyah and Caitlin talk about selfies — Aliyah says ‘I took a selfie with the boy I like” —

has to repeat a couple of times, as Caitlin is distracted by other exhibits. ‘Let’s take a



selfie’ says Aliyah, Caitlin says — ‘I’m going to post it to Instagram.’ (Field notes, NS

school visit to a science museum)

The girls also spoke about the importance of physical appearance (e.g., Hayley: ‘obviously, I
like to dress up’) and the key role of pop culture for peer relationships. Alimah, for instance,
spoke about her friendship group, four of whom took part in this study and are included in
this paper: ‘we have this group, called “the Beyoncé group”, cos we all like Beyoncé and we
all like to sing Beyoncé songs’. Read (2011, 1) has noted that ‘gendered characteristics that
are seen to be of most value to girls (often embodied by “celebrities” such as Britney and
Beyoncé) often reflect socially dominant constructions of femininity’. | interpret such interest
in the body, appearance and pop culture as resonating with ‘flirty-fashion’ femininity
discussed by Renold (2005, 44), with ‘an emphasis on attractiveness and appearance rather
than activity and accomplishments’ (Read 2011, 1) and the kind that reflects a highly
sexualised school culture (Youdell 2005).

There were very few instances when the girls were able to perform hyper-femininity
and science simultaneously within the context of school science. This was evidenced by the
absence of engagement data in the observation notes and the girls’ recollections of their
experiences. When performances of hyper-femininity were enacted within the context of

school science, they appeared to be a distraction from the science-focused activities.

Rifat and her friend spend most of their time taking and reviewing selfies when

instructed to participate in an ‘object hunt’ activity — finding and photographing museum

objects that fitted particular criteria. (Field notes, LH school visit to a science museum)
Performances of hyper-femininity were on occasions explicitly reprimanded and positioned at
odds with science. In one instance, Mr Bramley told a group of girls that their behaviour was
immature (that they ‘reverted to childhood, no, babyhood”) and that their behaviour clearly

shows that they did not have ‘a scientific mind’. In another instance, Mr Cohen closed down



a student’s attempt to participate in a way that appeared to devalue her hyper-femininity.
Jasmine, who was not particularly keen on science but occasionally attempted to participate

in class, volunteered during a classroom discussion about lightning and thunder.

Mr Cohen mentions that they [the students] might see lightning later today as there will
be storms, Jasmine loudly says ‘yessss!” Jasmine volunteers to answer a question, says
about how ‘lightning goes up’. She explains this is because ‘the ground shakes
sometimes’. Mr Cohen: ‘what’s that, a start of a song?’ (Field notes, NS science lesson,

July 2015)
I interpret Mr Cohen’s explicit referencing of ‘a start of a song’ as a way to dismiss Jasmine’s
contribution by ‘other[ing] femininity as deficient in its superficiality’ (Francis, Skelton, and
Read 2010, 326). | suggest that the comment may have been particularly damaging for
someone like Jasmine, who was invested in pursuing a career in entertainment (‘I'm getting
into acting and singing and dance’). Popular culture has dominantly been framed as
antagonistic to and in tension with schooling (Francis, Skelton, and Read 2010, Walkerdine
1998). Mr Cohen spoke about ‘the Beyoncé group’ girls in his class as only being interested
in ‘playing around’ and ‘flirting with boys’, ‘happy to plod along, and you know, just have
fun. But not really excel, not really focus on something’. Echoing the findings reported by
Carlone, Johnson, and Scott (2015, 474), there appeared to be ‘virtually no room to be
simultaneously “girly” and “scientific” at the same time’. Performances of hyper-femininity
were unintelligible within a science learning space (Butler 1993).

On some occasions, the “girly’ girls in this study also explicitly rejected science. As
Ms Richards has noted, the ‘cool girls’ in her class ‘didn’t want to be seen as being into
science’. The following field notes provide an illustrative example of how the ‘the Beyoncé
group’ girls encouraged a collective rejection of science in affirming the peer group

belonging.



For most of the visit, the ‘research’ microphone (worn by Jasmine) takes the function of
a performative tool — the recording is filled with singing and evidently sarcastic
comments about how ‘amazing’ the day is and ‘we are learning so much today’ (while
being visibly disengaged and avoiding tasks). [...] After lunch, when the students are
instructed to fill in a worksheet with facts about the exhibits, the girls run to the viewing
platform, away from the researchers and the teachers. Leading the conversation, Jasmine
starts speaking directly into the recorder: ‘today was too fun.” She passes the microphone
around the group for the other girls to record their sarcastic and negative remarks about
their engagement with science and how much fun they had during the visit. (Field notes,
NS school visit to the science museum)

| interpret the above excerpt as the girls locating their peer group outside the domain of
science; the rejection of science appeared to serve as a strategy to affirm peer group
membership. As Paechter (2006) has pointed out, girls construct femininity through
negotiation with their peer groups and in relation to what is important to ‘do’ a girl in a
particular context. Those who deviate significantly from the dominant local constructions of
femininity might encounter difficulties in terms of a peer group membership. ‘In recounting
what is reprehensible, the group implicitly construct what they regard as desirable and
acceptable.” (Kehily et al. 2002, 171). For the girls in this study, the ‘reprehensible’ feature
appeared to be science, which they sought to distance themselves from in favour of a context

where their ‘value’ was more easily leveraged, the peer group that celebrated popular culture.

Performances of hyper-femininity (briefly) enabling engagement with science

While performances of hyper-femininity generally afforded few opportunities for
engagement with science (and in some instances, made engagement difficult), there was a
handful of moments where it appeared to be possible for the girls to engage with science
through performances of hyper-femininity. Specifically, this was supported by one of the
science museum activities where students were encouraged to prepare and record a creative

presentation about a museum object (the intervention material suggested ‘documentary,



interview, role-play, poem, song’). The below field notes illustrate how three girls presented

about the Apollo rocket through a pop song with matching choreography.

One of the activities on the school visit was a creative presentation of a museum object,
which students had prepared during a recent lesson. [...] Alimah, Jenifer and Caitlin
stand in front of a large rocket in the middle of the busy gallery. Jenifer is clearly in
charge and instructs her group to follow her lead. They begin singing: ‘Apollo 10 —
That’s the name — It went up to space and down again — up — and down again — down
again, down again...” and then carry on with facts about the speed and size of the rocket.
Mr Cohen compliments them at the end ‘Brilliant work!” and gives each a fist bump.

(Constructed from field notes, NS school visit to a science museum)
| suggest that the excerpt above could be read as a shift in discourses; in the context of this
specific task, the girls were able to simultaneously cite multiple discourses and performances,
and positioned themselves (and were positioned by their teacher) as good science students
and ‘girly’ girls. The girls’ engagement with science through performances of hyper-
femininity was explicitly celebrated by the teacher (Mr Cohen: ‘Brilliant work!”), suggesting
that performances were seen as intelligible within the science learning space. Further to
complimenting their presentation in the museum, Mr Cohen later commented on one of the
girls’ specifically: ‘I'd say Caitlin is normally not very engaged in the classroom but then can
be very engaged with that sort of activity [referring to the presentation during a science
museum visit], she gets her confidence up a bit.’

The girls’ performances of hyper-femininity, along with their ‘popularity capital’
associated with the arena of pop music (Read 2011), became resources for engagement with
science. Resources related to singing, dancing and pop culture, which tend to have little value
at school, were in these instances valued and recognised. Thus, | argue that the activity
supported ‘efforts to merge their [girls’] social worlds with the worlds of school science’
(Calabrese Barton, Tan, and Rivet 2008, 68). The girls were allowed and encouraged to

hybridise science with their non-science interests, skills and values, which provided them



with different opportunities to engage with science, including through performances of hyper-
femininity. An alternative reading of these data could be that the girls managed to subvert the
dominant rules and created their own, alternative space during the museum visit activity, at
least for a short while. | suggest that the negotiations and the shifts in positions and position-
taking were partly made possible by the degree of flexibility, which may have been enabled

by the informality of the out-of-school space.

Shifting gender performances during a family visit to a science museum opening up

new opportunities for engagement with science

Having discussed how performances of hyper-femininity constrained engagement with
science in some spaces but supported and enabled it in another, | now turn to examine how
some girls’ performance shifted between the school and family context, and what this meant
for their engagement with science. Specifically, | focus on Cordelia, for whom | noted the
most significant change in both her gender performances and engagement with science.
Cordelia rarely engaged with science during her science lessons, visibly showed boredom and

admitted to frequently having ‘off lessons’. Mr Bramley described her engagement thus:

Mr Bramley: Cordelia, at the back [of the classroom], she's one of these who ‘can', like,
I don’t understand this, [ don’t want to do it ... I think it’s not Science in particular, it’s
just school in general sort of thing that she might have a problem with. (Teacher

interview, June 2015)
Cordelia, however, was not disinterested in science; she liked biology, planned to study
science in the future and hoped to work in healthcare. She was strongly invested in
performances of hyper-femininity, which served to accrue value and recognition among her
peers (see above), yet manifested in tension with her teachers who described her as disruptive

in the science classroom. Cordelia also recalled an instance when one of her teachers told her

off by saying that science ‘did not like her’, which she found upsetting: ‘How can she [the



teacher] speak for science? Science might love me!’
In contrast to school, Cordelia adopted a ‘science expert’ role during the family visit,
leading the group around the museum exhibitions, reading the labels and confidently

explaining the science behind the objects.

Cordelia visits the science museum with her mum and two older siblings. After some
encouragement, Cordelia takes on a leadership role and guides the group around the
exhibitions. [...] Cordelia stops at an exhibit of a ‘friction ball’ and briefly explain what
it is about — mentions forces and ‘how easy it is to move’. She seems confident

explaining this to the group. (Field notes; a family visit to a science museum)

Cordelia spoke positively about the science museum visit ‘you got to actually do things,
rather than just speak about it’. Cordelia’s mum described her daughter’s active engagement
‘she led us round and spoke about the different things and everything, so yes, she's done
really well. ... she like took control of it, which was a good thing’. She contrasted Cordelia’s
engagement at the museum with how she is at school, where she mentioned that her daughter
‘doesn’t have as much confidence in science’. The differences in behaviours and engagement
with science between school and family were later brought up by Cordelia’s teachers; Ms
Richards remarked that she was ‘not expecting her [Cordelia] to be one of the keen ones who
would come to the museum with her family and take up an active role in explaining science’.
Ms Richards commented on Cordelia’s active engagement during the visit ‘she was like “I’'m
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going to tell you about the science, let’s come over here’’. The teachers’ remarks were in
stark contrast to their previous description of Cordelia as an ‘apathetic’ science student, and
suggest a newfound recognition for her science participation.

Cordelia’s performances of hyper-femininity, which were closely tied to peer status
and popularity at school, appeared to be absent during the family visit. From the perspective

of Butler’s (1993) work, these changes (i.e., from performances of hyper-femininity in the

school context to performances of ‘science expert’ in the family context) could be interpreted



through the idea of gender intelligibility; the performances of hyper-femininity that were
intelligible and socially desirable within a peer group may not have been intelligible within

the context of family.

Conclusion

In this paper, | examined ‘girly’ girls’ engagement with science across multiple spaces
through a gender performativity and gender intelligibility lens. The findings support previous
literature discussions in that performances of hyper-femininity largely sat in tension with
science and were incongruent with ‘good’ science student subjectivities (Archer et al. 2013,
Francis et al. 2017). The shifts in engagement among the “girly’ girls in my study across
different spaces were therefore particularly interesting and | suggest, add valuable nuance to
how we understand engagement with science.

This paper contributes to the existing research in sociology of education and science
education with two key empirical findings. First, it highlights that engagement with science is
complex, contradictory and can vary considerably across different spaces. Performances of
hyper-femininity constrained engagement with science within some spaces but enabled it
within another. This finding indicates the importance of investigating what is possible and
expected within a particular space, and how a particular space might be able to open up
possibilities not just for engagement with science, but specifically, for engagement with
science through performances hyper-femininity. Second, this paper argues that performances
of gender may change and shift across spaces and activities, adding another layer to the
complexity of how gender performances support or hinder engagement with science. The
findings presented in this paper thus challenge the relative stability of gender performance

and engagement with science. While many people strive to present themselves as intelligible,



coherent and stable being (or what Francis 2012 might refer to as gender monoglossic), what
is intelligible varies across different spaces.

The findings also caution against dismissing some students as ‘disengaged’ without
fully understanding the norms that dictate their lack of opportunities and the difficulties to
negotiate (often multiple and co-existing) gender performances with those that are celebrated
within a typical science learning space. Someone like Cordelia, whose classroom behaviours
fitted poorly with the school’s expectations, could easily be regarded as disengaged and
disinterested in science. Indeed, she was repeatedly dismissed by her teachers. Yet, in a
different space, Cordelia was able to take up a ‘science expert’ role and confidently engage
with science-related activities and conversations. While it is beyond the scope of this study to
speculate about the long-term implications of the positive moments of Cordelia’s engagement
and recognition, the literature suggests that moments of opportunities can play a significant
role in empowering marginalised students in engaging with and positioning themselves in
science (Carlone, Johnson, and Scott 2015, Calabrese Barton and Tan 2010).

In working towards more inclusive science education for all, a broad range of
opportunities needs to be made available to young people. A wide range of gender
performances needs to be supported as legitimate ways for engaging with science, including
for the girls who perform hyper-femininity. If we can combine the affordances of different
spaces when we consider the design and implementation of science education, we might be

better able to support ‘girly’ girls and recognise their science-related endeavours.
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