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Invisible barriers: how gender and class intersect to impact
upon science participation in Irish secondary schools
Neasa Boyle a, Kevin Marshall b and Katriona O’Sullivan a

aDepartment of Psychology, Maynooth University, Kildare, Ireland; bMicrosoft, One Microsoft Place, Dublin,
Ireland

ABSTRACT
Women are under-represented in science fields; this poses a
significant challenge considering the emerging digital revolution.
The intersectionality theory suggests that women whose social
identities intersect across gender and class have distinct
experiences; affecting their science aspirations. This research
examined gender and class intersections, measuring science
experiences and aspirations of working-class girls versus those
who are not. A total of 421 female students (ages 15–18) from
Irish secondary schools answered questions about their science
experiences and views. The findings revealed that working-class
girls displayed lower levels of confidence and interest in pursuing
science; additionally, they felt that their ability in science was
lower than other students. These findings provide highlight the
impact of gender and class on science aspirations, showing the
value of considering intersectionality when addressing unequal
participation in science. Science interventions should consider the
intersectional layers of disadvantage which can affect young
women’s science aspirations.
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Introduction

Gender inequity is pervasive across science education and employment fields; less than
one-third of engineering and one-fifth of computer science undergraduates are female,
and at age fifteen only 4.7% of females compared to 18% of males show interest in
science, even amongst the highest-grade pupils (OECD, Pisa, 2014). And in the world
of professional research, the gender gap is clear and startling, in the one hundred and
twenty years of the Nobel Prize, only 23 women have received the award in Chemistry,
Medicine or Physics compared with 599 men (Lunnemann et al., 2019). While women
comprise the largest underrepresented group in all science fields, we see further stratifi-
cation along multiple social axes, including class, race and ability (Wang & Degol, 2017).
As it currently stands the dominant group is the one which most closely aligns with the
historical norm of a scientist–the white, middle-class men. This is an important social
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justice issue, the insufficient number of students graduating from science is a concern for
the future supply of skilled workforce and it has the potential to impact the economic
competitiveness of countries and the social mobility of families. Understanding the
science experiences and aspirations of women who are under-represented in science is
an essential step in ensuring gender equality in science participation.

Science decision-making

The umbrella term used to refer to the progressive loss of women in various science areas
science over time has long been referred to as the ‘Leaky Pipeline’ (Alper, 1993). Accord-
ing to research conducted by Dasgupta and Stout, girls’ interest in science and related
science fields shifts at many stages from early childhood to adulthood (Dasgupta &
Stout, 2014). The stereotypes associated with gender in science are a factor which con-
tributes to the gender inequality seen in the field. From the age of two children under-
stand that sex differences exist and the stereotypes that are attached to them, and
children form preconceptions of their own gender and the norms associated with it (Bla-
kemore, 2003). Girls and boys assign themselves roles that are reflected by family, friends,
and their culture; scientists’ mathematicians and engineers are almost always men
(Chambers, 1983). Furthermore, negative stereotypes associated with girls’ intellectual
abilities are observed in children as young as six years old. When asked to identify the
gender of someone who is ‘Really, really smart,’ girls are more to answer ‘boys’ than
their own gender (Bian et al., 2017).

By early adolescence interest in science-related areas science is established, suggesting
that interventions are needed across childhood to grow the interest in science (Maltese &
Tai, 2010). It can be argued that the first step in fostering this early interest is to create
environments that pique the situational interests of young girls. Using a variety of learn-
ing experiences both informal and formal allows the seeds of personal interest to grow
(Haden, 2010). The combined efforts of the immediate learning environment, such as
discussions with parents, visits to exhibitions and extracurricular activities provide chil-
dren with opportunities to explore science and technology in a way that holds child’s
attention and interests (Pinkard et al., 2017). Girls often have little to no exposure to
female role models in science before entering third-level education, and even then, if
they do progress to science courses female faculty members are less than 25% making
it hard to see themselves in professions (Harford, 2018).

Another factor that influences the number of girls displaying an interest in science is
the lack of opportunities to experience science and technology in school (Master et al.,
2017). Schools can be short-staffed or under-resourced, in some cases they do not
offer even the three basic sciences at the secondary school level, further inhibiting the
chance of any meaningful connection being made for students to the sciences. This short-
age of staff along with a lack of academic preparation is clearly seen in the number of
children who take science subjects in Second Level education. In Ireland, we see that
over 72% of boys take a science subject in their final year compared to just over 39%
of girls (Department of Education and Skills, 2019) (excluding biology and maths).
One study found students in same-sex schools, 91% of boys had access to physics
classes as compared with 84% to applied maths (55% versus 38%), showing that the
gender divide in science is influenced by school subject (Delaney & Devereux, 2019).
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Gender and class

When considering how young people from diverse socio-economic backgrounds make
decisions about the courses or careers that they will take there are a myriad of influences.
Theories of social and cultural capital state that who you know and what you know
implicitly within your family impact the type of careers and courses you will aspire to
(O’Sullivan et al., 2019). Children from ‘middle-class’ backgrounds are more likely to
develop and sustain science aspirations which reflect their family practices, values and
science capital (Archer et al., 2015) science capital is the material and cultural science-
related resources that families have access to. Research has shown that children from
higher social classes have more access to more science capital in the form of science-
related qualifications and contacts (Archer et al., 2012). Research conducted with 11-
year-old children by (Archer et al., 2013) observed that working-class girls had
different science aspirations than middle-class girls which were related specifically to
the capital within their families- and the girls who did speak about having science aspira-
tions tended to be the middle-class girls who had ‘undertaken considerable identity
“work” to reconcile their science aspirations with acceptable discourses of femininity’
(Archer et al., 2013, p. 179).

While we have begun to understand the personal and structural barriers that stop
women from progressing in science courses and careers, developing interventions that
challenge socialisation processes and encourage women to see science an option for
them, we must also consider the implicit assumption that underpins such research-
that all women are the same. Research on diversity within diversity in science partici-
pation is a new field (Chaudhary & Dutt, 2022) and there is limited research thus far
which has comprehensively compared the science experiences and aspirations of girls
from different socio-economic backgrounds. Gender barriers are undoubtedly significant
when considered alone, but social identities, like gender and class, can and do intersect
with gender identities to produce different experiences (Rosette & Tost, 2010). All our
social identities have their own stereotypes which impact science participation, these
identities make it easier for some people to identify with science roles than others. As
it currently stands the dominant normative associations with science include being
rational, clever, and objective, we use words like ‘geek’ and ‘boffin’ to describe scientists,
and a man in a white jacket, square-rimmed glasses, in a lab being the normative stereo-
type. We associate these words, and science itself, with the expression of masculinity
(Makarova et al., 2019; Mendick & Francis, 2012). These associations can make it
difficult to identify with the scientistscience for those who perform feminine social
roles; science and its related fields science are not ‘girly’ ‘pretty’ or ‘glamourous’
enough to fit with the roles that society prescribes to those who identify as female
(Moote et al., 2020). The challenges of seeing themselves in science rolesscience are
further increased for girls from working-class communities. Labels like ‘geek’ which is
commonly associated with those who are ‘good’ in school, and good at science, contrib-
ute to the undesirability of these science subjects for girls who are from communities
where being ‘good’ at school is less valued. These layers of intersectional values and
beliefs contribute to working-class girls being the least likely to participate in science
courses and careers (Codiroli McMaster & Cook, 2019). Thus far, researchers in this
area have reduced the issue of inequalities in science participation science to a single
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factor (gender) and have not fully facilitated the understanding of distinct experiences
from inextricably linked social identities (Grabe, 2020). As such, we have begun to under-
stand the factors that influence ALL women’s decision to participate in science but the
intersection between gender and social class is under-explored. As a result, our
current understanding of this subject is largely constrained and may marginalise social
groups which intersect across gender and class.

Theoretical frame

Intersectionality is a theoretical and empirical paradigm (Hancock, 2007) which rejects
the ‘single-axis framework’ put forward by feminist scholars. It states that an over-
focus on one social identity category pushes more vulnerable groups, especially those
who inhabit dual social identities, to the margins (Crenshaw, 1989). The single category
approach seeks to explain the inequality from the dominant groups’ perspective; in the
case of science participation, it will often identify the gender problem, and develop sol-
utions which fit women as if they are all the same, leaving the overall sciences of socia-
lisation unchanged- and failing to consider the experiences of diverse groups of women.
The intersectional approach challenges the idea of a universal female voice which speaks
for all women. That voice often speaks for just a subset of women- the most advantaged-
which can hide or conflate intragroup differences (Crenshaw, 1991). In setting some
characteristics of a particular group as fixed and certain, the members of that group
who are different in other aspects of their identity (e.g. class) can be marginalised or
made to feel like they are invisible (Hancock, 2007). Even where differences are acknowl-
edged, the implications of this can sometimes be lost, or referenced only in passing rather
than identifying how very real differences can be made invisible (Symington, 2004).
Intersectionality provides an alternative framework to consider how the different
social identities attributed to class and gender impact upon.

In the current study we use intersectionality as the frame with which to consider the
science experiences and aspirations of girls in secondary schools across the Republic of
Ireland. Like other countries, Ireland has a legacy of structural disadvantage. This is par-
ticularly evident in education; schools that are in disadvantaged areas struggle with low
levels of numeracy and literacy, and there is a higher concentration of children who have
less informed educational and employment aspirations (Smyth et al., 2015). These
schools are operating in a very competitive education environment where more advan-
taged, middle-class families, have social, cultural, and economic resources to support
their children to succeed (O’Sullivan et al., 2019). Poverty and inequality have increased
in recent years and considerable attention has been paid to the huge increase in child
poverty as well as the decrease in the upward mobility of certain groups in Irish
society. This has resulted in educational initiatives which have attempted to address edu-
cational disadvantage; several national initiatives have been implemented in recent years
to promote equality across education. The DEIS (Delivering Equality of Opportunity in
Schools) is the most significant national initiative that targets socio-economically disad-
vantaged communities.

It was introduced to primary and secondary schools in Ireland in 2005, based on the
premise that socio-economic disadvantage is spatially concentrated. Schools located in
disadvantaged areas receive ring-fenced funding to support education engagement. In
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2021 183,000 pupils were attending 896 DEIS programme schools across the country
including 700 primary schools and 198 post-primary schools. The process through
which a school is identified and categorised as a DEIS school is carried out using an
identification model using Department of Education enrolment data and data from
the most recent census as represented by the Pobal HP Deprivation Index (Nelis et al.,
2021). The model has been modified in recent years to account for a broader definition
of disadvantage and accounts for the severity of disadvantage through a new assessment
process. Within such defined schools, principles report that on average 60% or 3 in 5 chil-
dren come from a disadvantaged background, compared with 20% in non-DEIS schools
(Nelis et al., 2021). The use of DEIS schools as a measure of disadvantage also helps to
reflect the impact of socioeconomic factors on educational outcomes (Banerjee, 2016).
Such disadvantages for students include lower mean scores of family wealth measures,
being less likely to have a parent who has attended third-level education and higher
rates of unemployment among parents of DEIS students (Nelis et al., 2021).

The aim of the current study is to explore the science experiences and aspirations of
girls who are of a lower socio-economic class and those that are not versus girls who are
not. In the context of this study, we have defined working-class girls as those who are
attending a post-primary school which has DEIS status. For a school to be categorised
as DEIS they require evidence that they have historically experienced educational pro-
blems (e.g. below-average percentage of student’s retention rates) and had above
average percentage enrolment of students from poorer backgrounds (e.g. larger percen-
tages of families in receipt of welfare supports, or living in areas that high concentration
of socio-economic disadvantage). The use of DEIS as a proxy for a social class has been
supported by research, the mean score for parental occupational status is significantly
lower in DEIS schools compared to non-DEIS schools, and more non-DEIS students
have a parent who has a university degree over half compared to one-third in DEIS
schools- both indicators of lower social class (Gilleece et al., 2020). We use the assump-
tion that many girls in DEIS schools are from a lower socio-economic class and that those
in other schools are other classes.

To examine how class and gender intersect to impact science participation we have
taken a broad approach to understanding. We have included questions about science
career and college aspirations, science perceptions and beliefs and science networks
and experiences, to explore if there are differences between girls from working-class com-
munities and girls from those not. The research provides insight into intersectionality
and predicts that girls from lower-socio-economic backgrounds with have less access
to science resources and information and that their perceptions will be different to
those of girls from other backgrounds.

Materials and methods

Data

The data used in this study form part of a large-scale longitudinal study entitled the
STEM Passport for Inclusion, a longitudinal study following 1000 young women from
Ireland over 3 years. The data used in this study were the year one data (collected in
2021). The STEM Passport for Inclusion recruited schools from across Munster and
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Leinster, by sending email invitations to a list of all secondary schools taken from a
national database of schools. The email invited schools to volunteer a group of students
to participate in the STEM Passport for Inclusion programme of research and engage-
ment, 55 schools expressed interest and 28 schools volunteered to participate. Fifteen
schools were Deis schools and 13 were non-Deis. In each school a lead teacher selected
students to participate in the study science. No guidance was offered on who should par-
ticipate or the number of students. The STEM Passport collects data at three time points:
September 2021, May 2022 and September 2022. The data used for this study were the
September 2021 survey data collected from students at the time of recruitment and
involved an online survey design using the platform Qualtrics.

Participants

All participants in this study were female students attending an Irish secondary school in
September 2021. They were in the senior cycle of the Irish education system, aged
between 15 and 18. The senior cycle comprises of 4th year, 5th year and the final year
of secondary school 6th year. Information sheets were sent to the lead teacher in each
school, and they were distributed to students and their parents/guardians before partici-
pating in the survey. Students were provided with consent forms which were emailed to
the school, these were signed by both student and guardian and returned via the school.
Four hundred and twenty-one senior cycle girls (age 16–18 years), from 28 schools, com-
pleted the survey with 45.4% (n = 191) being from non-DEIS schools and 54.6% (n = 230)
being from DEIS schools. Participants were provided no incentives to participate; if a
student did not wish to participate in the survey it did not affect their participation in
the STEM Passport for Inclusion.

Measures

The survey used was created through an online platform called Qualtrics which students
had access to through an emailed link to them. It included an information sheet; a
consent and debriefing form and the survey questions themselves. Demographic ques-
tions including school subjects studied were gathered from participants. Students’ confi-
dence and interest in science courses and careers were also explored. The scales used in
this study include the science Career Interests questionnaire, the Motivational Belief
Constructs Scale, Assessments of self and task perceptions in the domain of science
and an adapted gender stereotype scale.

Science definition
At the start of the survey, we defined STEM as ‘education and employment opportunities,
experiences or courses which relate to four core areas-Science Technology Engineering
and Math (science)’. We asked students to respond to the term STEM in the survey as
a general reference to science. While we recognise that the generality of the umbrella
term ‘STEM’ as a synonym for such a diverse group of skills and academic fields poses
various problems, we felt that this definition would ensure the students thought
beyond the main science subjects on offer in school (biology, physics and chemistry)
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including technology engineering and math. For consistency, we have used STEM as the
umbrella term which students respond to in the survey.

Demographic information
Demographic information included questions about subjects taken followed by questions
surrounding science beliefs and experiences. Questions about students’ knowledge of
science courses and their networks were included, these questions were categorical
and included the following questions; ‘I know what science is’, ‘I want to know more
about science careers’, ‘I want to know more about science courses’, ‘I know a woman
or women from my own community who work in Science Technology Engineering or
Math?’, ‘I have a family member who works in science’, ‘I know a woman in science’,
‘I have visited a science job’, ‘I know what a science job looks like’, ‘Have attended a com-
puter science course’, ‘Have basic computing skills’, ‘Have attended a coding course’,
‘One of my parents went to university’, these questions were scored as a yes or no
response.

Confidence and interest in science technology engineering or math courses and
careers
Four questions were asked about science studying and career interest and confidence,
they included ‘I am interested in studying science in future’, ‘I am interested in
working in science in future’, ‘I am confident I can study science in future’, ‘I am
confident I can work in science in future,’ – these were scored using a 5-point Likert
scale from strongly disagree (1) to strongly agree (5).

Career interest questionnaire (CIQ)
The CIQ is a Likert-designed survey which is a 9-item measure scored 1 = strongly dis-
agree to 5 = strongly agree. It was adapted from a longer scale developed to help promote
science engagement in students (Bowdich, 2009). The CIQ measures students’ opinions
on having a science career in the future and measuring external factors such as parental
encouragement in science Interests. Some examples of questions given include ‘I would
like to have a career in science’ and ‘My family is interested in the science subjects I study’
This scale allowed researchers to evaluate a student’s current science career beliefs and
intentions.

Motivational belief constructs
The motivational belief scale uses three subscales consisting of 20 items to measure stu-
dents’ motivation towards science studies (Wang & Liou, 2017). The subscales of Self-
Concept consist of nine items: Intrinsic Values consisting of five questions and Utility
Values consisting of six questions were used and three perspectives were given to under-
stand students’ science beliefs.

The self-concept subscale consists of measures of a student’s expectancy beliefs and
how they view their own abilities in science. For example, ‘I usually do well in science
Technology Engineering and Maths subjects’. The intrinsic value subscale measures a
student’s engagement with science based on their enjoyment of the subject. For
example, the question ‘I enjoy learning about science Technology Engineering and
Maths’. Finally, the utility value subscale measures the usefulness of science in terms
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of a student’s future goals/intentions. For example, the question ‘I think science Technology
Engineering andMaths will help me in my daily life’. Students rated their level of agreement
to statements on a 5-point Likert scale from 1 = Strongly Disagree to 5 = Strongly agree.
Reverse coding was utilised for questions 2, 3, 5, and 9 on the self-concept sub-scale and
questions 2 and 3 on the intrinsic value subscale. This was to ensure that a higher
number would indicate greater self-concept, intrinsic and utility beliefs.

Perceived task value items
The perceived task value items have been adapted from a study by Eccles and Wigfield
(1995). The scale was used to measure the value an individual places on their science
studies through their intrinsic interest values (their enjoyment of the subject), the impor-
tance the subjects have towards their future intentions and their extrinsic utility values
(how well they believe they perform in comparison with their peers). The 7-item scale
gives an overall perspective of how an individual values their science studies, and the
motivating factors behind this perceived value. Questions asked include, ‘In general I
find working on science assignments… ’. Students rated their agreement or disagree-
ment with a statement on a 5-point Likert scale which was coded to indicate increasing
perceived values of their science subjects. Responses varied depending on the question,
for example in the previous example question provided students were provided options
from Very Boring (Scored as 1) to Very Interesting (Scored as 5).

Ability expectancy-related items
The ability expectancy scale is a 5-question scale which was adapted from Eccles and
Wigfield (1995) and used to measure how students expect to perform in their science
subjects and how they compare themselves to their peers in their science studies. Ques-
tions include, ‘Compared to other students how well do you expect to do in your science
subjects this year?’. Responses provided vary depending on the question, for example, in
the previous example question the responses would range fromMuchWorse (coded as 1)
to Much Better (coded as 5). The answers were coded accordingly so that a higher score
overall would indicate that a student was more confident in their abilities and expected to
do well in the subject in future.

Perceived task difficulty Items
These items were adapted from a study by Eccles andWigfield (1995) to allow researchers
to investigate science perceptions. The 7-item scale was used to measure an individual’s
perception of science subjects in relation to their task difficulty and the effort required to
complete the task. Questions include ‘In general, how hard are science subjects for you?’.
Students were provided with multiple choice answers on a 5-point Likert scale and the
responses provided varied depending on the question, for example, the previous
example was scored Very Hard-1 to Very Easy-5. This allowed researchers to associate
increasing scores with students finding science subjects as less difficult and as having
more self-confidence in their abilities compared with their peers.

Gender stereotypes
The gender stereotype items were adapted from a maths scale (Li, 2007). Three items
were used and scored on a five-point Likert scale according to how much a student
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agrees with the statement, for example, ‘science is more important for boys,’ 1-Strongly
Agree to 5-Strongly Disagree. This allowed researchers to measure students’ internalised
stereotypes of science education/careers. A higher score overall would indicate that a
student does not agree with stereotypical statements.

Procedure

This study received ethical approval from the Maynooth Universities Social Research
Ethics Sub Committee (2,424,733). The STEM Passport for Inclusion is an initiative
which provides the opportunity for science engagement, training and mentoring for
young girls in school. Schools are recruited through email invitation and students are
invited to participate through information sheets provided to the lead teacher from
each school. They are informed of the programme’s focus, aims and length as well as
the purpose of the research survey. Participating teachers are informed of what partici-
pation would require on their behalf, including ensuring the distribution and collection
of consent forms from students and parents/guardians, and their return to the coordinat-
ing researcher. Teachers will be reminded that participation in the STEM Passport for
Inclusion project is not dependent on participating in the research and this will also
be made clear to the students.

All students were provided with information sheets and consent forms which illus-
trated what exactly the students would be partaking in, their privacy and how their
responses would be used. In addition, parental consent forms and information sheets
were also distributed, to participate both student and legal guardian were informed
and provided consent for participation. Anonymity was ensured for both student and
guardian and participants were reminded of their ability to withdraw from participation
at any point. With the possibility of students becoming uncomfortable or upset while
evaluating their perceived science abilities and confidence, students were reminded
that their responses were not a reflection of their abilities. Once consent was provided
students began the study by filling out the survey once before participation and again
once the programme concluded, students were also debriefed at each stage.

The STEM Passport for Inclusion uses an Industry-Education approach to science
equity; providing underserved girls with meaningful opportunities to develop science
Capital- that can be used to progress to science courses and careers. There are three
elements of the STEM Passport for Inclusion project in which students took part in:

1. Science: Prepared: Students participated in a science skills programme delivered by
Microsoft and Accenture to provide skills in coding, AI, and computer science. Its
focus was on developing twenty-first-century skills necessary for science jobs. In part-
nership with Maynooth University and Munster Technological University the science
Passport skill modules will be accredited by the universities, ensuring students who
complete the programme will receive a university qualification (level 6 NFQ, 5
credits) they can use alongside their CAO to access science courses. This is the first
award of its kind in Ireland, giving a 50-point Leaving Cert Bonus in Munster Tech-
nological University for STEM Passport graduates.

2. Students also participated in 6 group mentoring sessions and 3 full-day DreamSpace
activities in RDI Hub Kerry, and Microsoft Headquarters, Dublin. The science
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mentors are made up of a team of working professional women from Microsoft
Ireland and Accenture staff. The students receive one mentoring class every science
Skills Module lab day, to support the girls in viewing science as more accessible. Men-
toring allows for the opportunity to uncover new skills and exposes mentees to
socially desirable or high-achieving peer groups with whom they can identify.

3. Finally, the STEM Passport platform brings together all the science programmes on
offer across Ireland, housing information about all activities in every county and
region. It will include a repository of information about what is on offer in every
town and city in Ireland, classifying these activities in terms of content and quality.
The platform also houses information about who has participated in the STEM-Prep-
aration activities, coded and used to create an SPSS file for quantitative analysis. Stu-
dents’ identities were protected by creating a unique ID number systemscience;
additionally, the data were stored on a password-protected computer.

Data analysis

The quantitative survey responses obtained from Qualtrics were exported through and
appropriately recorded and organised. Once this data were cleaned it was exported to
IBM SPSS Statistics Version 26, where the responses could be processed, and analysed.
Before conducting the analysis an a priori sample size calculation was conducted to deter-
mine the sample size needed for sufficient statistical power. The minimum sample size
based on an a-priori, assuming an anticipated Cohen’s d of .3 desired Statistical Power
Level of .8 and Probability Level of .05, was 352 participants.

Preliminary analysis of the data identified the frequencies for relevant categorical vari-
ables. Total values for continuous variables were calculated and descriptive statistics were
analysed. These frequencies were also investigated as a split file, by separating DEIS and
non-DEIS students’ researchers could compare average scores between groups. Indepen-
dent sample t-tests were used to understand the differences among groups on various
continuous variables.

Results

Analysis

In total there were 429 responses submitted to the online survey sent out, 8 responses
were removed from the dataset for analysis as they submitted an empty survey with
no responses past the consent form or had completed the survey twice (n = 8). Leaving
n = 421 valid responses for analysis. A preliminary descriptive analysis found no signifi-
cant differences in the number of participants who completed the relevant scales.

Demographics

The frequency statistics of the relevant categorical variables are listed in Table 1. The
sample consisted of female secondary school students, 191 from a non-DEIS secondary
school and 230 from a DEIS secondary school.
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Science subjects
Table 2 includes the percentage of students studying science subjects for the Leaving Cer-
tificate. This shows that non-DEIS students are taking more science subjects than DEIS
students- although the percentage difference was small.

Science knowledge and networks
A descriptive comparison of the percentage of ‘yes’ responses to questions about stu-
dents’ science knowledge and science networks. All students were interested in learning
more about science courses and careers, and there were no large differences between
DEIS and Non-DEIS students in knowing a woman in science areas, or having a
family member in the science field . Low girls across both groups have visited a
science job (Table 3).

Independent T-Tests

To identify the differences between DEIS and non-DEIS students on science attitudes,
interests, and confidence a series of independent t-tests were conducted.

Interest in studying and working in science
To understand science interests independent sample t-tests were undertaken on these
scales. Table 4 illustrates student responses to this question-DEIS students reported sig-
nificantly less interest in studying science in the future as compared to Non-DEIS stu-
dents. DEIS students also reported significantly less interest in working in science in
the future than Non-DEIS students (Figure 1).

Table 1. Frequency statistics of categorical variables.
Variable Frequency Valid Percentage

School Type
Non-DEIS 191 45.4
DEIS 230 54.6

Table 2. Percentage of students across schools studying leaving certificate science subject.
DEIS Non-DEIS

0 science Subjects 16% 16%
1 scienceSubjects 44% 35%
2 science Subjects 23% 27%
3 + science Subjects 17% 22%

Table 3. Percentage of students across schools with science knowledge & networks.
Variable DEIS Non-DEIS

I know what science is 90% 89%
I want to know about science courses 98% 99%
I want to know about science careers 95% 99%
I know a woman in science 55% 57%
I have a family member who works in science 48% 57%
I know a woman from my community in science 46% 48%
I have visited a science job 28% 20%
I know what a science job looks like 54% 48%
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Science utility beliefs

To understand science Utility Beliefs, which are students’ views on the usefulness of
science in terms of a student’s future goals/intentions, independent sample t-tests were
undertaken on the survey scales. Table 5 shows that DEIS students reported significantly
lower science utility beliefs than Non-DEIS students (Figure 2).

Science ability expectations

To understand science Ability Expectations, which is how students perceive their own
science Abilities, independent sample t-tests were undertaken on the average survey
scales. Table 5 shows that DEIS students reported more negative perceptions of their
science abilities than Non-DEIS students (Figure 2).

Science perceived task difficulty

To understand science Perceived Task Difficulty, which is how difficult a student finds
science compared to other subjects and how much effort they must put into doing
well in science, independent sample t-tests were undertaken on the average survey

Table 4. Differences in DEIS and non-DEIS students’ science study and career confidence and interest.
Variable Group N M SD t

Interest Study science DEIS 229 3.76 .99 2.39*
Non-DEIS 191 3.97 .88

Interest Work in science DEIS 229 3.71 .99 2.55*
Non-DEIS 191 3.94 .89

Confidence Study science DEIS 229 3.67 .94 3.04*
Non-DEIS 191 3.94 .80

Confidence Work in science DEIS 229 3.67 .90 2.57*
Non-DEIS 191 3.94 .94

Statistical significance: *p < .01 **p < .001.

Figure 1. Differences in DEIS and non-DEIS students’ science study and career interest and confidence.
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scales. Table 5 shows that DEIS students reported less science perceived task difficulty
than Non-DEIS students (Figure 2).

Career interest scale

To understand differences in the science career interest scale independent sample t-tests
on the items in the scale were undertaken. Table 6 reports the only scales which had
significant differences; the results show that DEIS students would enjoy a career in
science less than non-DEIS students, the DEIS students reported lower agreement
with the question about their family interest in their science courses than the non-
DEIS students, they also said they were less likely to like a have a career in science
than the non-DEIS students (Figure 3).

Discussion

This research demonstrates that science beliefs, perceived abilities, interest and confi-
dence to engage in science courses and careers are influenced by gender and social
class. The research acknowledges that individuals who inhabit multiple social identities
(i.e. both the identity of being female and working class) have intersectional layers of dis-
advantage which impact can impact their education and employment aspirations and
outcomes. Using DEIS school status as a proxy for working-class students the research
demonstrates differences in female students’ science beliefs, perceptions, interests and
confidence across social class lines.

Table 5. Differences in DEIS and non-DEIS students’ science beliefs, expectations and perceptions.
Variable Group N M SD t

science Utility Beliefs DEIS 229 3.81 0.7 2.35*
Non-DEIS 191 3.98 0.8

science Ability Expectations DEIS 229 3.72 0.6 2.39*
Non-DEIS 191 3.87 0.8

science Perceived Task Difficulty DEIS 229 3.67 0.7 2.54*
Non-DEIS 191 3.94 0.7

Statistical significance: *p < .01 **p < .001.

Figure 2. Differences in DEIS and Non-DEIS students’ values, beliefs and expectations.
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Science experiences and exposure

Demographic analysis of student responses demonstrated that there were no class-based
differences in the science subjects being taken in school or in girls’ interest to learn
science. Nearly all students, irrespective of social class, wanted to know more about
science. This shows that young women want to learn about and explore science- regard-
less of whether they choose to pursue science in future education. Acknowledging this
interest to learn and harnessing this curiosity may be key to increasing the rate of
young women becoming involved in science. The number of students who know a
woman in science was low (55%) which may indicate that young women lack access
to female role models in science. There were no class differences observed which suggests
this may just be a gender issue, rather than a social class insight, research has shown that
access to female role models in science can create opportunities for girls to feel they
belong (Bertrand and Duflo, 2017). Our research suggests that only half of the young
women in the current study knew a woman in science, which may have a negative
effect on their science aspirations. Only 24% of students overall had visited a science
job (20% DEIS, 28% Non-DEIS). Research has shown that having first-hand experience
in fields such as industry and technology can change student’s perceptions and stereo-
types of such science careers (Eidelman et al., 2011). Being able to sit with professionals,
ask questions and experience the environment of the industry opens students to the
possibility of continuing science education in future.

Table 6. Differences in DEIS and Non-DEIS students’ science career interest scales.
Variable Group N M SD t

I would enjoy a career in science DEIS 229 3.55 0.9 2.29*
Non-DEIS 191 3.79 1.0

My family is interested in the science courses I take DEIS 229 3.61 0.9 3.36**
Non-DEIS 191 3.93 0.8

I would like to have a career in science DEIS 229 3.75 0.9 2.11*
Non-DEIS 191 3.95 0.9

Statistical significance: *p < .01 **p < .001.

Figure 3. Differences in DEIS and Non-DEIS students’ science career interest scales.
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Interest and confidence in science

The study examined students’ confidence and interest in studying and working in science
in future- results show that students from DEIS schools rated their confidence and inter-
est in science significantly lower than students from non-DEIS schools. science education
research has noted various factors which overlap to create ‘science capital’, one being
socio-economic disadvantage. Students from working-class, or lower-class communities,
have less access to ‘science capital’ which is defined as a person’s exposure to and knowl-
edge of science careers, their involvement in out-of-school science activities, and their
perception of the value and utility of science (Archer et al., 2015). These findings
further emphasise the influence of ‘science capital’ on a child’s science aspirations;
however, there is still an opportunity to even the odds for all students. By providing
the opportunity to learn about science, providing mentors for young women and creating
a supportive environment students can become more confident in their abilities and
increase their interest in science.

Career interest scale

The Career Interests Questionnaire was utilised to understand the students’ attitudes
towards and factors impacting their pursual of a science career in future. Students
from DEIS schools reported lower perceived enjoyment of science and decreased inten-
tions of pursuing a science career. Previous research has found that students’ enjoyment
of studying science is positively correlated with scientific achievement (Wang et al.,
2021). If students don’t find a subject interesting or engaging this can negatively
influence their career opinions and aspirations. From early school ages, girls can identify
science stereotypes and begin to view science as a male-oriented field, impeding their
future career aspirations (Boston and Cimpian, 2018). For young women from lower
socioeconomic backgrounds, communication surrounding the utility of science subjects
is often lacking- additionally, they are much less likely to be encouraged to persist in their
science studies than boys (Bystydzienski, 2009). DEIS students expressed that their family
was less interested in their science studies than non-DEIS students. These findings
support previous research which notes that student achievement is impacted by parental
educational involvement (Rowan-Keynon et al., 2010). Previous research has found that
children of more highly educated parents take more mathematics and science-based sub-
jects at secondary school (Harackiewicz et al., 2012). Acknowledging such factors around
the effect of parental interest in education provides further insight for researchers and
policy-makers.

Usefulness

While measuring students’ motivations for studying science, DEIS students had lower
utility belief scores than non-DEIS students- meaning DEIS students felt that studying
science was less useful for their future intentions. This may overlap with the lack of
enjoyment and parental involvement noted previously. For students who already experi-
ence stereotypes connected to science and are given less encouragement to pursue a
career in the field, it is not unexpected they would not value a career in science. This
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is a key observation as utility scores are a predictor of science career aspirations- more so
than other motivational belief constructs (Watt et al., 2012). The marked differences
between groups indicate an intersectional influence on students’ beliefs of science. Stu-
dents may aware of the stereotypes linked to science careers- the masculine and cold
associations which exist may leave students pulling away from the field before they get
the opportunity to learn more. Furthermore, the intersection of the class creates a
more intricate situation for researchers to interpret. When considering how individuals
from diverse social backgrounds make decisions about future careers, a myriad of influ-
ences must first be considered. Continued research into such factors will help future
policy-makers and researchers to support students in viewing science education as an
option which will open doors in their futures.

Perceived science Ability/Difficulty

Finally, the girls were asked to rate how they perceived their own abilities in science-
DEIS students reported their science abilities as lower, and difficulties as higher in
science than non-DEIS students. Results such as this are reflective of a student’s experi-
ences and internalised beliefs surrounding science. Current predominant beliefs sur-
rounding science still maintain stereotypes of highly intelligent men experiencing
high levels of stress in their careers. Such high expectations of themselves and a nega-
tive view of the field can lead young women to move away from science (Aschbacher
et al., 2013). Previous studies have shown that while female students typically had
higher math and verbal scores on tests, they rated their ability and confidence as
lower than male classmates (Wang et al., 2013). However, less research has been con-
ducted to investigate the influence of class on women pursuing science. These findings
highlight the need for further research into the influence of social class on perceived
science abilities.

Conclusion

This research demonstrates the importance of intersectionality as an approach to under-
standing young women’s experiences of science education in Ireland. These findings have
highlighted how students experiencing intersectional layers of disadvantage perceive and
experience science education differently from their peers. Such research highlights the
need for tailored intervention strategies for young women who inhabit multiple social
identities. By employing intersectionality as a theoretical framework this research
encourages future researchers to consider the nuanced experiences and perspectives of
young women from varying social classes. Considering such experiences allows research-
ers to aid young women with the appropriate resources to explore science education and
potentially support their journey into science as a career. An important consideration for
the results is how and what students perceive science to be. In this research we introduce
science as the overarching term for subjects, courses and jobs which relate to science
technology engineering and math; however, there are challenges with simplifying
complex concepts insofar as it may mean that students assign different meanings and
interpretations to the overall term (Marginson et al., 2013). Future research should con-
sider establishing the components within science that are distinct and asking
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intersectional groups to share their interpretation or meaning of science. Despite this
challenge, the current research demonstrates that there are intersectional factors which
impact young women’s science experiences and that social class is something that
should be considered in the development of broad science-related gender interventions.
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