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The under-representation of women and girls in STEM careers and study pathways is 
increasingly understood as a significant issue. The effects of mentoring on improving 
women’s engagement in STEM are well-researched, yet limited research exists in a 
Western Australian education context, and few studies focus on the ways in which 
mentoring affects adolescent girls’ attitudes to STEM. This mixed-methods study 
evaluated the impact of a six-month girls-only STEM mentoring program on 
adolescents’ attitudes towards STEM in Western Australia. Situated in a critical 
framework and using data collected from surveys, focus groups, and observations, the 
study involved 25 girls aged 12 to 15 and 14 women mentors currently studying or 
working in STEM. The findings show a significant positive shift in participants’ attitudes 
towards STEM careers and education. Strong mentoring relationships, hands-on 
experiences, and community-building activities were key enablers. The study contributes 
new insights into how targeted, context-specific mentoring can support girls to develop 
positive attitudes towards STEM subjects and careers, and their belief in their own ability 
to achieve in these areas.  

 
Introduction  
 
The under-representation of women and girls in careers and courses of study in the fields 
of science, technology, engineering and mathematics (STEM) is a persistent issue in 
Australia (Millar et al., 2022; Prieto-Rodriguez et al., 2022; Prinsley et al., 2016). The lack 
of gender diversity in STEM disciplines is a consequence of the broader social concern of 
gendered pathways in career and study choices that have endured for decades (Broadley, 
2015). Recent research shows a gradual improvement in gender parity within certain 
STEM disciplines, such as biology and chemistry, but female participation rates in many 
areas of STEM, for example engineering and computer science, remain much lower 
(Cheryan et al., 2017; Martinez & Christnacht, 2021). Concerningly, from 2021 to 2024, 
the proportion of women in STEM-qualified occupations in Australia has stagnated at 
15%, underscoring the slow pace of change (Department of Industry, Science and 
Resources, 2025a). This gender disparity is largely unchanged despite the national 
prioritisation of developing STEM skills in young people, and the acknowledgement that 
diversity can enhance creativity and innovation (Reid et al., 2016).  
 
Mentoring can assist in increasing women’s participation in STEM subjects and careers 
(Broadley, 2015). While mentoring is not a “magic pill” (Laco & Johnson, 2017, p. 935), 
the presence of female mentors can play an important role in promoting gender equity in 
STEM fields (Barabino et al., 2020). There is evidence that ‘girls-only’ mentoring 
programs are particularly effective at engaging girls in STEM (Broadley, 2015). Little 
evidence of this phenomenon exists, however, in a Western Australian context, despite its 
position as the state with the highest percentage of STEM-qualified people (15%) (Leigh 
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et al., 2020) and its nationally significant resources sector. There is a need for contextually 
relevant information (Jones & Corner, 2012). Mentoring programs tend to focus on girls’ 
participation in STEM, rather than exploring their attitudes to STEM before, during, and 
after mentoring experiences (McKinnon, 2022). This is despite the importance of attitude 
in determining post-secondary STEM study pathways (Hobbs et al., 2017). In addition to 
these research gaps, existing research points to the need for thoroughly-evaluated STEM 
mentoring programs that investigate multiple sources of evidence from those directly 
impacted by the programs (McKinnon, 2022; Newman, 2014).  
 
As such, the purpose of the present study is to explore the ways in which a girls-only 
mentoring program at Western Australia’s Curtin University impacted adolescent girls’ 
attitudes towards STEM careers and study pathways. This research first sought important 
contextual information from Western Australian STEM women, which then informed a 
six-month mentoring experience for adolescent girls, wherein opportunities were provided 
for participants to engage with women mentors in STEM and participate in STEM-based 
workshops. The study was guided by the research question: how does involvement in a 
girls-only mentoring program impact adolescent girls’ attitudes towards STEM careers and 
study pathways? 
 
Literature review 
 
Defining key constructs 
 
As the breadth of literature on gender grows, definitions relating to gender remain unclear 
(Xavier Hall et al., 2022). The present paper will discuss gender in terms of self-
identification, rather than sex at birth (Xavier Hall et al., 2022). An inclusive definition is 
intended, with ‘girl’, ‘female’, and ‘woman’ used to refer to transgender, non-binary, and 
cisgender females, and anyone who identifies with feminine labels. Furthermore, we use 
the term ‘girls’ more frequently than ‘females’ as participants expressed their preference 
for this label, and the former is more often aligned with sociocultural constructs rather 
than biology, though we note this language is limiting in capturing the nuances of gender 
identity and is constantly evolving (Atir, 2022; McCoy et al., 2024; Schudson et al., 2019). 
As per Australian Government guidelines, this study is concerned with the female 
participants’ identities and ‘social footprints’ (Attorney General’s Department, 2015), 
rather than their biological sex. While our research focuses on the underrepresentation of 
young women in STEM, it is important to note that those who do not fit neatly into 
traditional gender categories, especially gender non-binary people, are particularly likely to 
experience “exclusion or ridicule” in STEM (Cech & Waidzunas, 2021, p.2). Non-binary 
and transgender individuals feel a decreased sense of belonging in STEM and have more 
negative perceptions of STEM climates compared to individuals of other genders (Xavier 
Hall et al., 2022). A limitation of our study is that it treats women as a homogenous group, 
though we recognise the necessity of future research to explore the unique STEM 
experiences of women of colour and to prioritise intersectionality (Brown & Liu, 2018).  
 
Secondly, research into ‘attitudes’ has labelled the construct as often lacking clarity 
(Kennedy et al., 2020). Kennedy et al. (2020, p.1807) define attitude as, “the feelings that a 
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person has about an object, based on their beliefs about that object”. Regan and Dewitt 
(2015, p. 64) add that attitudes are “an evaluative judgement formed by a person”. The 
proposed study will combine these assertions to define attitude as an evaluative judgement 
or belief a person has about an object. In this case, the ‘object’ is STEM, including its 
associated careers and educational pathways. 
 
Finally, STEM is defined inconsistently in the literature (Li et al., 2020). Social and health 
sciences, for example, are sometimes included and other times excluded from the science 
domain (Li et al., 2020). Opinions also differ on whether STEM refers to individual, 
separate disciplines or an integrated transdisciplinary approach (English, 2016; Kelley & 
Knowles, 2016). Our study allows for both views, but excludes social sciences, health 
sciences, and veterinary sciences from the STEM definition, to target persistent gender 
inequities (Manly et al., 2018; Anderson et al., 2023). This exclusion is significant given the 
higher proportion of women in these fields (e.g., 76% of Australian health practitioners 
and 69% of veterinary workforce entrants), compared to persistently male-dominated 
areas like engineering and computing (Anderson et al., 2023; Australian Veterinary 
Association, 2024). Our mentoring program thus balanced participants’ exposure to 
STEM disciplines wherein men often predominate with mentees’ interests, goals, and 
values (Cooper et al., 2020; Manly et al., 2018).  
 
Barriers to STEM engagement 
 
A large volume of research has examined the barriers to recruiting and retaining women in 
STEM fields (Prieto-Rodriguez, et al., 2022). Women and girls face societal and 
institutional issues, such as gendered stereotypes (Millar et al., 2022); limited information 
about STEM employment opportunities; workload issues once employed (Prieto-
Rodriguez et al., 2022); and a lack of women role models from childhood to senior 
leadership level (Australian Academy of Science, 2019). On top of this, harassment, sex 
discrimination, inequitable promotion policies, and ‘old boys club’ attitudes have been 
reported, leading to loneliness and withdrawal, and a lack of support networks for women 
(Casad et al., 2021; Handley et al., 2020; Prieto-Rodriguez et al., 2022; Wilkins-Yel et al., 
2023).  
 
Individual barriers to engagement include girls’ STEM confidence and value beliefs about 
STEM (Siani & Harris, 2023). Females tend to report less confidence in their math and 
science abilities compared to males (Broadley, 2015), and Master et al. (2021) contended 
that children as young as six believe the stereotype that girls are less interested than boys in 
computer science and engineering, sometimes impacting their school subject selection and 
future career paths. While mentoring can build mathematics confidence, girls without role 
models of STEM success have vastly different confidence levels to male students (Prinsley 
et al., 2016; Reid et al., 2016). The value, or lack thereof, placed on STEM can also act as 
an important aid, or inhibitor, of STEM engagement. Girls who see the value in 
mathematics can be more than twice as likely to pursue university STEM study (Edwards 
et al., 2023).  
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The interplay between these structural and individual barriers is important, as individual 
factors are influenced by social challenges (Prieto-Rodriguez et al., 2022). Solutions for 
gender disparity should therefore address both factors and aim to encourage STEM 
participation from a young age, perhaps before these barriers are experienced. Literature 
in both realms describes a lack of mentorship for women in STEM (e.g., Millar et al., 
2022; Wilkins-Yel et al., 2023), indicating a need for additional mentoring programs for 
young women.  
 
Enablers of STEM engagement 
 
While barriers to STEM engagement for women and girls are pervasive, predictors of 
engagement also exist, including self-efficacy, subject interest (Murcia et al., 2020), and 
supportive STEM environments, such as those featuring positive discrimination and 
trusting workplace relationships (Prieto-Rodriguez et al., 2022). One of the most 
important factors in students’ decisions to study STEM post-secondary school is the 
“influence of others” (Broadley, 2015, p. 33). Assistance from mentors is a key driver of 
many women’s decisions to study and become leaders in STEM fields like engineering 
(Babalola et al., 2024; Christie, et al, 2016). Early exposure to women mentors empowers 
girls to pursue STEM, and female undergraduates with female mentors are more likely to 
continue into postgraduate study (Blum, 2023). However, not all mentorship is created 
equal - factors that may affect program outcomes include relationship quality, the 
mentoring environment, and consideration of specific participant characteristics (Beck et 
al., 2021; Laco & Johnson, 2017). Western Australian women report that the most 
effective STEM mentors are those who role model good workplace/study behaviour, help 
mentees feel motivated, and assist mentees to reach their goals (West et al., 2026). Girls-
only mentoring programs can be especially efficacious as girls feel neither intimidated by 
“tech-savvy” boys nor pressured to compete with them (Broadley, 2015, p. 34).  
 
Despite recommendations for increased focus on key transition periods in middle and 
high school, the voices of adolescent mentees remain largely absent from STEM literature 
(Charlesworth & Banaji, 2019). This gap informed the present study, which adopts a 
critical lens to promote equality and democracy for all participants rather than privileging 
dominant social groups (Cohen et al., 2017). 
 
The role of context in mentoring 
 
Some scholars argue that there are key ‘common factors’ that affect successful mentorship 
across contexts (e.g., Preston et al., 2018), whereas others argue that mentoring is context-
sensitive with contextual conditions playing a vital role in the efficacy of mentoring 
programs (e.g., Krishna et al., 2019; Mader et al., 2021). The latter school of thought 
dictates that every mentoring relationship is influenced by the context in which 
participants interact; yet context rarely factors into the design of mentoring research 
(Jones & Corner, 2012; Keller et al., 2023). Jones and Corner (2012) assert that it is 
imperative mentoring relationships are discussed within the cultural context in which they 
occur, and Karcher et al. (2006) advise that efforts to develop approaches to mentoring 
should carefully consider context in their design. As such, it was important to reflect on 
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the setting and conceptualisation of the present study. Of all Australian states and 
territories, Western Australia (WA) has the highest percentage of people with a university 
or VET-level STEM qualification (15%) and is historically tied to the mining and 
agricultural industries, STEM fields which are at the core of the WA identity (Leigh et al., 
2020; van Staden & Haslam McKenzie, 2019). However, there is no research available that 
involves the attitudes and beliefs of Western Australian women and girls in its design of a 
STEM mentoring program, even when programs are run specifically for this group. Given 
that STEM mentoring is most effective when focused on the values of its participants 
(Wilkins-Yel et al., 2023), and that literature calls for a greater focus on context in 
mentoring program design (Jones & Corner, 2012), involving Western Australian women 
in the development of this study was key.  
 
Adolescent girls’ attitudes towards STEM 
 
The decision to focus on adolescent girls in early secondary school was grounded in a 
robust body of research indicating that this developmental period is critical for shaping 
STEM-related attitudes, self-efficacy, and career aspirations (Bleeker & Jacobs, 2004; Kim 
et al., 2018; Millar et al., 2022; Schmidt et al., 2012). Issues of social inequity, such as 
persistent gender stereotypes and gendered socialisation processes, are believed to 
contribute to the development of negative STEM attitudes in school-aged children 
(Edwards et al., 2023). Studies have consistently shown that students’ interest in science 
and related subjects declines significantly during secondary school, with notable drops 
beginning as early as age 10 (Regan & DeWitt, 2015). This decline is particularly 
pronounced among girls, who often begin to disengage from STEM subjects during this 
time (Stoeger et al., 2023). Middle school years are also recognised as a pivotal stage for 
the development of work habits, self-concept, and career exploration (Bleeker & Jacobs, 
2004). Between sixth and eighth grade, students form foundational skills and attitudes that 
influence their future STEM course selections and engagement (Schmidt et al., 2012). 
Consequently, this period is often described as a “make or break” window for STEM 
identity formation (Schmidt et al., 2012). As Broadley (2015) noted, when girls opt out of 
mathematics and science in early secondary school, they are unlikely to re-engage with 
STEM pathways later. Therefore, interventions during this stage are crucial for sustaining 
interest and confidence in STEM (Kim et al., 2018; Millar et al., 2022).  
 
While much research focuses on these declining and negative student attitudes towards 
STEM subjects, the literature offers limited insight into how these issues might be 
remedied (Regan & DeWitt, 2015), and is limited to discussing each STEM discipline as a 
separate entity, rather than holistically (Hobbs et al., 2017). These gaps were key 
considerations for our research, which aims to provide a possible approach for improving 
STEM attitudes in girls, and embraces all four facets of STEM, rather than focusing on 
one distinct field. Practically, to shift young people’s attitudes towards STEM, Broadley 
(2015) recommended utilising role models, mentors, and inclusive imagery in STEM 
programs – significant considerations for our study.  
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Method 
 
In order to critique the “domination and subordination” of women in STEM spaces and 
embolden youth participants, our research is grounded in critical theory (Anyon, 2008, p. 
3). Critical theory aims not only to deliver an account of society but emphasises that all 
members of a democratic society should be equal, while providing an explanation of what 
socially acceptable behaviour should entail (Cohen et al., 2017). In this study, the premise 
was that girls and women should be provided equal opportunities to succeed in STEM 
contexts. Mixed-methods research also has an “affinity with equity” and social justice 
(Cohen et al., 2017, p. 51). Therefore we utilised a mixed-methods approach, specifically a 
convergent-parallel design, to provide a better understanding of the research problem 
than qualitative or quantitative data alone could offer (Creswell & Creswell, 2017). Mixed-
methods research can elicit a nuanced understanding of the ways in which educational 
programs contributed to processes of change (Hesse-Biber & Johnson, 2015); thus, the 
form of the study (mixed-methods) followed the function (exploring changes in attitudes 
through a youth mentoring program). The data collected in the quantitative phases of the 
research influenced the design of the qualitative phases of the study, as conveyed in Figure 
1. 
 

 
 

Figure 1: Four phases of the study 
 
Program design and procedure 
 
The first, exploratory phase consisted of a comprehensive literature review, followed by 
the design, distribution and analysis of a Qualtrics questionnaire that was disseminated to 
women in STEM employment or study in Western Australia (see West et al., 2026). This 
phase was essential in determining local women’s experiences of mentoring, STEM, and 
the intersection of the two, to provide the research team with a clearer understanding of 
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the needs of participants in our mentoring program. Responses (n=116) provided a 
contextually specific understanding of STEM barriers and enablers. The most significant 
barriers to pursuing STEM studies and careers were sexism, a lack of female role models, 
and low confidence in STEM skills. Conversely, a sense of aptitude, enjoyment of STEM 
activities, and the alignment of careers or study with personal values were the key 
enablers. Findings also illustrated the key traits of successful mentors for women in STEM 
and indicated ways in which positive perceptions of STEM could be fostered among 
adolescent girls. 
 
The findings of this exploratory phase informed phase two: the development of an 
evidence-based mentoring program that provided adolescent girls with meaningful STEM 
experiences, with the aim of promoting more positive attitudes towards STEM. This 
program, which we named ‘Inspire STEM’, was developed in collaboration with Curtin 
University’s STEM Outreach team, who provided further insight and expertise in girls’ 
engagement in STEM. During this phase, data from the survey guided our decisions in 
participant recruitment, screening and training processes, mentee-mentor matching and 
support, program activities and workshop structure, all of which aligned with MENTOR’s 
‘Elements of effective practice for mentoring’ guidelines (Garringer et al., 2015). Mentors 
underwent a 2-hour hybrid training session that covered program details, roles, safety 
procedures, and support mechanisms, while mentees and their parents participated in a 
similar 2-hour orientation session to ensure the expectations of all participants were clear.  
 
The third, sequential phase engaged adolescent girls (n=25) in the six-month STEM 
mentoring program. The Inspire STEM program involved 14 weekly two-hour after-
school workshops (allowing for school holidays), wherein 12 mentors from tertiary STEM 
study and industry supported mentees to complete practical STEM-related tasks. The 
matching process between mentors and mentees was based on STEM-specific interests 
and goals, with flexibility to adjust matches throughout the program. A group mentoring 
format, with approximately a 1:2 mentor:mentee ratio was encouraged with the intention 
of reducing isolation and increasing mentees’ enthusiasm (Stoeger et al., 2017). The 
program's activities were designed to be interactive, engaging, and tailored to the students' 
interests and goals, which were ascertained through a brief enrolment survey. Workshop 
foci included sustainable home design, biomimicry-based prosthetics, space mission 
exploration through robotics, and STEM crafts such as e-textiles and slime (see Appendix 
1). Each workshop opened with one or more relationship-building activities, such as name 
games and exercises that required participants to discuss their contexts and experiences. 
 
The fourth and final phase involves a comprehensive evaluation of the mentoring 
program, including the efficacy of its design, usefulness and reliability of the data, and 
outcomes for participants. This phase will also include development of an evaluation 
instrument for future mentoring research. 
 
Participants 
 
Female role models who are studying STEM subjects or working in STEM fields are 
particularly effective in offering career guidance and promoting girls’ STEM interests 
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(Stoeger et al., 2023). Therefore, non-probability purposive sampling was used to select 
participants who possessed characteristics key to the study (Creswell & Creswell, 2017), 
including women who worked or studied in STEM fields, and adolescent girls in Years 7 
to 9 located in the Perth area. 25 mentees and 12 female STEM mentors were recruited. 
Mentors were recruited through distribution of digital and printed flyers, industry emails, 
social media, and word of mouth, and were selected based on the mentoring preferences 
of WA’s STEM women, as identified in our survey of these women (West et al., 2026). 
For example, we chose mentors to participate based on their availability, confidence in 
motivating young women, and ability to role model appropriate STEM workplace/study 
behaviour, which mentors communicated through a digital expression of interest survey. 
Mentees were similarly recruited via social media, email databases, and word of mouth.  
 
Ethics approval 
 
Our research was approved by Curtin University’s Human Research Ethics Committee 
prior to data collection (HREC2023-0622). Following dissemination of information about 
the research project and associated mentoring program, participants provided informed 
consent to participate by digitally signing consent forms. Information statements and 
consent forms were tailored to three groups: mentors, mentees, and parents of mentees. 
Parents also provided written permission to publish feedback provided in this paper. 
 
Data collection 
 
To capture an in-depth understanding of participants’ STEM attitudes, a triangulated 
approach to data collection was employed through the use of mixed methods. Surveys, 
focus groups, and observations were used in combination to provide complementary 
perspectives, enabling both breadth and depth of insight while strengthening the 
trustworthiness of findings (Denzin, 2015). These data collection processes were 
conducted in English between May – September 2024.  
 
Survey 
Mentees completed pre/post STEM attitudes surveys during the first and final 
workshops. As no existing instrument was suitable for investigating diverse facets of this 
participant group’s STEM attitudes, we adapted several validated tools (Guzey et al. 2014; 
Kier et al., 2014; Murphy & Kelp, 2023). A systematic process informed by DeVellis and 
Thorpe (2021) was employed to design, pilot, and administer the survey, with the aim of 
ensuring the instrument’s validity and reliability in capturing participants’ beliefs and 
experiences. Following demographic questions, six items measured on an eight-point 
Likert-scale (1 – 8) and one multiple-choice question explored participants’ attitudes 
towards STEM education and careers, as well as their STEM self-efficacy, sense of 
belonging, mentoring, and the social value of STEM. The survey closed with a qualitative 
item that allowed participants to make comments not explicitly covered by the preceding 
questions. The instrument was first piloted with adolescent students outside of the 
program, adjusted based on their feedback, then distributed to participants digitally via 
Qualtrics.  
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Focus groups 
Focus groups were conducted as pre/post investigations, during the first and final 
workshops. These semi-structured group interviews sought to obtain authentic 
descriptions of the participants’ “lived world” with respect to STEM (Brinkmann & 
Kvale, 2015, p. 27). Conducted in groups of five to eight, focus groups explored the 
STEM attitudes of the adolescent girls, allowing visibility of group consensus and 
dynamics, as well as creating a less intimidating setting than a one-on-one, researcher-
participant interview. Interview questions aimed to probe participants about their attitudes 
across the aforementioned categories, as well as prompt responses that were less restricted 
by categorisation and suitable for inductive analysis. Focus group prompts are provided in 
Appendix 2 and were based on research by Struyf et al. (2019), Mou (2023), and Talley & 
Martinez Ortiz (2017). 
 
Observations 
Finally, participant observation allowed actual behaviour to be recorded as it occurred 
(Creswell & Creswell, 2017), reducing the burden on participants to communicate their 
beliefs verbally. Observations were recorded using Dewalt & Dewalt’s (2010) 
recommendations for ‘mapping’ detail and comparing the observations of program 
organisers and researchers. During each of the 14 workshops, a digital observation 
template was used to record cognitive, affective, and behavioural observations of 
participants’ attitudes toward STEM (Kind et al., 2007).  
 
Data analysis 
 
Quantitative data analysis 
SPSS software was used to quantitatively analyse survey response data to determine the 
extent to which the mentoring program impacted participants’ attitudes towards STEM. 
Mean Likert scale ratings of pre- and post-program responses were calculated, and tests 
for normality were conducted using the Shapiro-Wilk test, which found that data was 
normally distributed. Due to mentee absences from the first and final workshops, 19 
participants completed both the initial and final surveys, so a paired sample t-test was 
conducted to evaluate the impact of the mentoring workshop on these participants’ 
attitudes towards STEM. The paired t-test is suitable for examining differences between 
one group on two occasions (Cohen et al., 2017), therefore it was an appropriate statistical 
method for assessing whether there was a significant change in participants’ attitudes 
following their workshop involvement. It accounts for the dependence between the two 
sets of responses and the individual differences in participant data. 
 
Qualitative data analysis 
A research journal was kept in an effort to enhance the validity and reliability of the 
analysis by facilitating ongoing reflection on the first author’s subjectivities and potential 
biases in data interpretation (Korstjens & Moser, 2018; Meyer & Willis, 2019). Qualitative 
focus group and observational data were analysed using Braun and Clarke’s (2006) six 
steps for thematic analysis: familiarisation with data, generating initial codes, searching for 
themes, reviewing themes, defining and naming themes, and reporting.  
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According to Braun and Clarke (2006), the first stage of thematic analysis is actively 
engaging with the data; in the case of this study, voice recordings of the focus groups were 
electronically transcribed, and a member of the research team re-read the transcriptions 
and listened to the corresponding audio files to ensure accuracy. Next, two of the 
researchers independently reviewed the focus group transcripts and observational data, 
identifying significant ideas based broadly on participants’ beliefs about STEM. 
 
Subsequently, initial codes, the most basic meaningful unit of the raw data (Braun & 
Clarke, 2006), were developed by researchers grouping related thoughts and ideas. From 
this information, the first and third authors independently developed initial codes. The 
codes were tabulated, reviewed, and discussed, until a consensus was reached as to 
appropriate codes.  
 
The initial coding tree included 15 parent codes, which were ultimately refined to create 
five overarching themes (Appendix 3). Data saturation, defined as the absence of new 
themes from further observations, analysis, and data (Lowe et al., 2018), was discussed 
among all authors and felt to have been achieved. Representative quotations were then 
extracted from the data, which provided an opportunity for researchers to reflect upon, 
refine, and verify theme validity. All researchers agreed upon the final set of themes and 
quotations. Before data analysis was finalised or published, member checking occurred. A 
summary of the data was emailed to mentee families and program mentors, who were 
invited to comment on or question the accuracy and resonance of the results (Urry et al., 
2024).  
 
Results 
 
Survey findings: Shifts in STEM attitudes 
 
A paired sample t-test revealed a statistically significant increase in post-workshop attitude 
scores compared to pre-workshop scores, t(18) = 3.63, p = .0019. The mean of participant 
responses to all Likert-scale items in the pre-program survey was 7.07, compared to a 
mean of 7.39 in the post-program survey. This mean difference was 0.32, with a 95% 
confidence interval of [0.13, 0.50], indicating a consistent positive shift. The effect size, 
Hedge’s g = 0.80, suggests the mentoring program had a large impact on participants’ 
attitudes. These results allowed us to reject the null hypothesis of unchanged means 
between the two variables (or identical attitudes in the pre- and post-test groups), and 
suggest that the students’ attitudes, as measured by the survey, changed significantly from 
the first to the final workshop in the STEM mentoring program. 
 
Analysis of individual survey items showed positive shifts from pre- to post-program in 
almost all areas of career and study attitudes measured, with increases across means for 13 
of the 14 items (as shown in Tables 1 and 2). The largest gain was evident in participants’ 
effort in STEM study, with a mean increase of .48 for the item, “I work hard in my science, 
technology, and math classes”. The value participants placed on STEM careers also appeared to 
grow significantly, with a mean increase of .42 recorded for the items, “It is important to 
know engineering in order to get a good job” and “Having a job involving STEM would help me be 
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successful in life”. Only one item showed a slight decline (“To learn engineering, I have to be good 
at science and math”). While the decline could reflect participants’ lower engineering self-
efficacy or changing beliefs about its value, considering the other findings, it perhaps more 
likely suggests an increased awareness of the diverse set of skills that engineering 
demands, and its interconnectedness to other disciplines (Greer et al., 2021). Participation 
in hands-on engineering activities and in-depth mentor discussions may have challenged 
mentees’ views of engineering as purely reliant on high-level science and mathematics (and 
emphasised the idea that engineering requires other skills like creativity and collaboration), 
leading participants to reconsider the accuracy of the statement (DeWaters & Kotla, 
2023).  
 
Overall, findings indicate a broad improvement in both STEM career and study 
behaviours and views following participation in the mentoring program. 
 

Table 1: STEM careers survey items, pre- and post-test results 
 

STEM careers survey items Pre-test 
Mean 

Pre-test 
SD 

Post-test 
Mean 

Post-test 
SD 

I plan to use science, technology, engineering or 
math in my future career 

7.47 0.68 7.84 0.36 

I am interested in careers that use science, 
technology, engineering, and/or math 

7.47 0.60 7.68 0.46 

It is important to know science in order to get a 
good job 

6.79 1.00 7.16 1.14 

It is important to know engineering in order to get a 
good job 

6.47 0.75 6.89 0.97 

It is important to know about technology in order 
to get a good job 

7.05 0.76 7.26 0.91 

It is important to know math in order to get a good 
job 

7.32 0.57 7.53 0.94 

Having a job involving STEM would help me be 
successful in life 

7.16 0.87 7.58 0.59 

Note. Higher scores indicate more positive attitudes towards STEM careers.  
 
Thematic insights: Experiences shaping STEM attitudes 
 
Thematic analysis of focus group and observational data generated five overarching 
themes that reflect the ways in which the mentoring program influenced participants’ 
STEM attitudes: 1. STEM learning experiences; 2. Future pathways; 3. STEM interest; 4. 
Social support and relational influence; and 5. Sexism and gender. These themes and the 
related quotations shown in Appendix 3 reveal participants’ evolving perceptions of 
STEM and highlight the structural and relational dynamics that have shaped the mentees’ 
attitudes towards STEM.  
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Table 2: STEM study survey items, pre- and post-test results 
 

STEM study survey items Pre-test 
Mean 

Pre-test 
SD 

Post-test 
Mean 

Post-test 
SD 

I am able to get good grades in my science, 
technology, and math classes 

7.32 0.86 7.42 0.67 

I work hard in my science, technology, and math 
classes 

7.05 0.94 7.53 0.68 

I enjoy studying science, technology, engineering, 
and math 

7.00 0.92 7.37 0.74 

To learn engineering, I have to be good at science 
and math 

7.11 0.85 6.89 0.85 

Learning one of the STEM subjects helps me in the 
other STEM subjects 

7.16 0.74 7.37 0.74 

I am interested in taking more classes that involve 
STEM topics 

7.42 0.67 7.47 0.82 

I am able to get good grades in my science, 
technology, and math classes 

7.32 0.86 7.42 0.67 

Note. Higher scores indicate more positive attitudes towards STEM education. 
 
STEM learning experiences 
Participants’ responses to focus group prompts emphasised the importance of interactive 
and student-directed learning in STEM as a way to improve their skills and attitudes. The 
novelty and relevance of the Inspire STEM program and other similar programs was 
repeatedly described as a departure from participants’ typical learning experiences. Terry, 
for example, noted making her “own hand cream… was kind of a new view on things,” while Ritu 
suggested incorporating “more experiments and activities… not just hard stuff” into schooling. 
These reflections suggest that hands-on activities that respond to students’ interests may 
help to reframe the meaning and relevance of STEM education for adolescent girls. Ella’s 
critique of traditional STEM pedagogy as “Just taking notes off a PowerPoint slide” highlights a 
broader educational disconnect that may also contribute to students’ disengagement. 
 
Participants also emphasised the value of student input in improving learning experiences. 
Rachel argued that lessons should “revolve around… what [girls] are interested about”, indicating 
that relevance to students’ interests might support engagement. Improvements in attitudes 
and skills were reported by some students; Brie noted a shift from disinterest in science to 
finding it “fun”, and Elizabeth reported that the workshops “improved [her] skills in STEM”. 
Single-sex learning was noted by many participants as another supportive factor, with Ritu 
stating it was “easier talking to girls” and Jasmine noting, “One thing I think I like about this 
program… It's with all girls”. 
 
Barriers to engagement were also mentioned by several participants, who viewed resource 
limitations, traditional teaching methods, and large class sizes as obstacles to STEM 
enjoyment. For example, Rachel reported limited STEM resources in her school STEM 
classes, Terry described science as “just like maths where… you have to memorise things”, and 
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Marnie suggested smaller classes could support better relationships and access to teachers, 
indicating that structural and pedagogical factors may inhibit students’ engagement in 
STEM. 
 
Future pathways 
Inspire STEM encouraged participants to consider their future study and career 
trajectories. Many participants articulated STEM-related aspirations from the outset to the 
conclusion of the program; however, observations and focus groups from the final weeks 
showed participants’ increasing degrees of interest in some pathways and their expanding 
career imaginings. Athena’s tentative remarks about careers in the first workshop - “I don't 
know, maybe an architect or something… I haven't really thought it through” - suggest that, while her 
interest may have been sparked, she was yet to translate her curiosity into justified, 
concrete plans. In the final focus group, Athena elaborated on her career interests with 
more certainty, stating, “Architecture is something I’d like to do… You can really use your 
imagination. You can pretty much build and make and design anything you really want!” Jasmine also 
initially voiced a vague interest in pursuing a STEM career – “There was a point where I 
thought some kind of medical field” – and expanded her views later in the program to include 
diverse future pathways, stating that eventually she’d like to be “Anything medical-wise or a 
biochemical engineer”. 
 
Participants also described influences on their subject choices and post-school pathways. 
Kalaya reported that attending a university open day shaped her interest in science and 
engineering, noting, “I went to, like, some of the science and engineering classes… And I was like, oh, 
this is kind of fun. Like, I would consider doing it later”. Post-school intentions were often 
general; Li stated that after school she’d probably “do STEM”, while Darya reflected 
uncertainty in her future pathway, stating “I’m not really sure. I wanna go to uni and probably 
have a side job”. Overall, focus group conversations suggested that Inspire STEM may 
encourage participants to consider STEM-related futures and broaden their awareness of 
options, but plans remained tentative and subject to further exploration for many 
participants. 
 
STEM interest 
Participants generally showed increased interest and appreciation for STEM across the life 
of the program, expressing growing curiosity about diverse fields and increasingly 
recognising STEM’s importance. For example, when Terry was asked how she felt about 
STEM in the first workshop, she replied, “It’s okay, I guess”. When asked again in the 14th 
workshop, she responded with, “It’s definitely fun”. Similarly, in the final focus group 
session, Athena recognised that STEM is “the basis for many jobs” and that STEM 
knowledge could “really help future generations”, reflecting an understanding of STEM’s social 
value. Parental feedback also highlighted the development of participants’ positive STEM 
views; while Christina simply shrugged in week one of the program when asked how she 
felt about STEM, her mother reported via email after the penultimate workshop that 
Christina stated, “That was so much fun! I really love STEM”.  
 
These observations suggest that the program helped to grow STEM interest, but some 
activities appeared to be more impactful than others in improving the girls’ understanding 
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of the societal benefits of STEM. As noted in observation records, when asked at the 
beginning of our ‘Prosthetic limb design’ workshop how learning about biomimicry and 
prosthetics could be beneficial to society, there was little response from participants. 
However, following the prosthetics lesson, program staff asked participants to raise their 
hands if they agreed that the skills they’d just learnt could benefit society, and all 
participants raised their hands. Some went on to verbally suggest that they could apply 
their new knowledge to a career in biomedical engineering or prosthetics development, 
indicating growing awareness of practical applications. Yet, following a lesson about 
coding robots to mimic space rovers, participants were less sure of the value of their 
learning and uncertain about future applications. Observation records show that “no one 
raised their hand when asked how they would benefit from learning [about coding space rovers]”. 
 
Social support and relational influence  
Relational dynamics emerged as a critical enabler of STEM engagement for the Inspire 
STEM participants. Participants described the mentoring program as a space of 
connection, affirmation, and shared identity. Caitlin’s comment that, “You make friends… 
and then you just have fun together while learning”, illustrates how social cohesion enhanced her 
cognitive engagement. Indeed, both mentees and mentors noted the strong bonds forged 
through Inspire STEM, with Karma admitting, “I felt so connected, I started crying when we had 
to say goodbye”. Several mentees highlighted that “the mentors” were the best part of Inspire 
STEM, and others shared their admiration of STEM role models in their lives. Jasmine 
spoke of her dentist sharing “the cool perks of being a dentist”, and Alison credited her desire 
to become “a designer or engineer” to the “lots of relatives” who inspire her, reflecting the 
importance of proximal and relatable role models.  
 
Sexism and gender  
Participants offered strong opinions about the gendered dynamics of STEM participation. 
Many described STEM as “male-dominated” and recounted experiences of exclusion, micro-
aggressions, and stereotyping in these male-dominated STEM spaces. Ritu shared her 
frustration with her male-dominated robotics class, stating, “Every time we answer a question, 
someone's gonna look up and contradict [the girls’] answers”, and Emma expressed her opinion 
that “Men assume that you know less than them”. Brie shared that she “had to leave” a majority-
male STEM workshop because of the treatment she received from male students. These 
insights reveal how micro-aggressions and overt sexism can shape girls’ perceptions of 
their place (or lack thereof) in STEM.  
 
Participants’ preference for single-sex STEM learning environments was strongly 
expressed. Jasmine and Brie both noted that they liked the Inspire STEM program 
because “It’s with all girls”, and there were no boys or men to “tell you that you can’t do stuff”. 
These comments suggest that female-only spaces may serve as protective environments 
where girls can explore STEM without fear of judgment, marginalisation, or the 
constraints of stereotypical gender roles.  
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Discussion 
 
The Inspire STEM program demonstrated a measurable improvement in participants’ 
attitudes toward STEM, aligning with research that identifies attitude as a key predictor of 
students’ future STEM engagement (Johnson et al., 2025; Sadler et al., 2012). While the 
results of the Inspire STEM program indicate an improvement in participants’ attitudes 
towards STEM and support literature affirming the positive effects of mentoring on 
STEM engagement (Broadley, 2015; Blum, 2023), care should be taken in interpreting the 
findings, as the improvement cannot be attributed solely to the mentoring program. While 
participants were engaged in the workshops, they were also assumedly engaging with their 
school curriculum and, potentially, additional STEM experiences. Therefore, the overall 
impact of any outreach activity can be challenging to evaluate (Johnson et al., 2025).  
 
Still, the effect size observed in the survey results suggests that when STEM mentoring is 
engaging and supportive, even a short-term intervention may influence girls’ STEM 
attitudes. Qualitative insights help to address the nuances of the research question, 
assisting us to consider how involvement in a girls-only mentoring program impacts 
adolescent girls’ attitudes towards STEM careers and study pathways. Participants 
highlighted the importance of interactive learning environments, supportive peer and 
mentor relationships, and safe, inclusive spaces as key facilitators of attitudinal change. 
These findings echo prior research emphasising the importance of relevance, belonging, 
and role-models in shaping STEM identity among adolescent girls (Joseph et al., 2017; 
Mulvey et al, 2022; Steinke, 2017). However, participants’ discussions of persistent societal 
barriers such as sexism in traditional classroom contexts highlights the limitations of 
isolated outreach activities; systemic change remains elusive but essential. Attitudinal 
change is not solely an issue of improving girls’ STEM competence or self-efficacy, but of 
shifting broader sociocultural narratives and educational practices that impact how girls 
engage in STEM (Cheryan et al., 2017). 
 
The study’s design and outcomes also align with national STEM equity priorities. The 
Women in STEM Decadal Plan (Australian Academy of Science, 2019) advocated for 
inclusive pedagogy and hands-on learning, both of which were central to Inspire STEM. 
Participants repeatedly acknowledged that experiential learning made STEM feel more 
relevant and enjoyable than their usual classroom experiences. Moreover, the program’s 
influence on solidifying and expanding career aspirations supports the goals of the STEM 
Equity Monitor (Department of Industry, Science and Resources, 2025b), which tracks 
women’s participation in STEM pathways. Our findings suggest that programs like Inspire 
STEM can serve as practical models for operationalising national strategies for inclusive 
education and equitable employment at a grassroots level. 
 
Limitations 
 
While this study offers valuable insight into the effects of a female-only mentoring 
program on adolescent girls’ attitudes towards STEM, several limitations should be 
acknowledged. Firstly, while participant retention was sound (only one mentee withdrew 
from the program prior to completion), participant non-response to the final focus groups 
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and survey of mentees’ STEM attitudes presented challenges to data completeness and 
representativeness. Six mentees did not complete the final survey, and two did not 
participate in the concluding focus groups, which limited the researchers’ ability to 
conduct complete and comprehensive comparisons of pre- and post-program attitude 
shifts that were representative of the entire cohort. Augmenting the missing quantitative 
survey data with rich qualitative data is one measure the research team took to ensure the 
small sample size was not detrimental to the study (Jenkins et al., 2022). The high mentee 
retention rate offers some reassurance that the absent survey and focus group data does 
not necessarily indicate that less engaged participants were under-represented in the 
analysis. Two mentors also left the program before completion and several mentors were 
absent for at least one session, impacting the consistency of the mentoring relationships. 
Although efforts were made to minimise disruption (for example, mentee-mentor 
groupings were not fixed and collaboration among groups was encouraged), such 
interruptions have the potential to influence mentees’ perceptions of their mentoring 
relationships and program outcomes (Karcher, 2005). 
 
Secondly, most of the mentees who opted into the program held an interest in STEM 
from the outset, as reflected in the initial attitudes survey, focus groups, and observations. 
While attitudes improved generally throughout the program despite the mentees’ initial 
positivity, the relative lack of negativity in their initial STEM attitudes potentially reflects 
limited generalisability to girls with neutral or adverse attitudes toward STEM, a group 
who may arguably benefit most from STEM mentoring interventions. Interviewing, 
observing, and surveying a control group not involved in the program may have 
strengthened the argument for a correlation between improved attitudes and Inspire 
STEM participation, though Wolf and Brenning (2023) argued that a simple before-and-
after comparison in gendered STEM mentoring contexts is a reliable and pragmatic 
solution. 
 
Finally, while the survey of women in STEM careers and education that was disseminated 
in phase one of the study provided relevant contextual information for the design of the 
mentoring program that followed, we acknowledge that the views of the women surveyed 
(who were all 18-years-old or above) may not directly translate to the views of the 
adolescent participants in our study. 90% of the survey respondents were aged under 44, 
and worked or studied in STEM in WA, so their experiences and opinions were deemed 
relevant to the STEM experiences of adolescent girls in WA. While the program’s 
context-specific nature is a strength of the research, it also limits transferability. The 
unique cultural, institutional, and geographic conditions of the Curtin University-run, 
Western Australia-focused program mean other national, or international, organisers of 
similar outreach programs may need to consider adaptations before successfully achieving 
similar results. 
 
Conclusion 
 
This study found that participation in a girls-only STEM mentoring program was associated 
with significant improvements in adolescent girls’ attitudes towards STEM study and 
careers. Quantitative and qualitative data highlighted the importance of supportive 
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mentoring relationships, hands-on activities, and safe learning environments in fostering 
interest and a sense of belonging in STEM for adolescent girls. The results reinforce existing 
research that argues attitudes are key in shaping STEM participation (Hobbs et al., 2017) 
and provide a practical example of how outreach can support equity-focused STEM 
education. 
 
However, participants’ accounts of sexism in schools and male-dominated extracurricular 
STEM contexts demonstrate the limitations of short-term interventions. While programs 
such as Inspire STEM can catalyse change, sustained and meaningful progress requires 
systemic reform across schools, industry, and policy. The mentoring and experiential 
learning practices of Inspire STEM show positive changes on a small scale, but equity in 
STEM should not depend on isolated efforts or the resilience of under-represented groups; 
it must be embedded in the broader structures that shape educational and career trajectories. 
Sustained and collaborative efforts may assist in reaching national STEM goals. 
 
Future research should assess the longevity of these attitude shifts, examining whether 
short-term gains in study and career aspirations translate into subject selections, tertiary 
enrolments, and workforce participation. Longitudinal studies are essential to understanding 
how early interventions influence sustained engagement. Given the issue of women’s 
attrition from the STEM workforce and the subsequent scarcity of women in senior STEM 
positions, a broader focus on gender equity at systemic levels would complement early 
interventions like Inspire STEM (Liu et al., 2019). Additionally, scaling and adapting 
mentorship models like Inspire STEM to reach diverse populations, including regional, 
under-resourced, and culturally diverse communities, will be critical for broadening impact 
(Naz et al., 2023; Rainey et al., 2018). 
 
Achieving equity in STEM should not be about ‘fixing’ girls or under-represented groups. 
Equity efforts should focus on transforming the educational systems, institutions, and 
workplaces around them to foster inclusive environments where all young people can thrive. 
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Appendix 1: Weekly program overview 
 
The following is a brief overview of our ‘Inspire STEM’ mentoring program for 
adolescent girls. Each session began with relationship building activities for all mentees 
and mentors, then focused on the design and creation of a project that incorporated one 
or more of the four elements of STEM (science, technology, engineering, mathematic s). 
 
Week Activities 

1 Program introduction: Welcome, STEM icebreakers, goal setting, STEM name tags, 
focus groups, STEM attitude surveys. 

2 Introduction to engineering and floating platform challenge: Introduction to the 
engineering design process, creating a floating structure to support a home for flood-prone 
areas. Activities include planning and designing platforms in groups, construction, testing 
and reflecting, making improvements, and retesting. 

3 Sustainable home design – Part 1: Students are given profiles of families to design 
homes for, considering family size, requirements, and geographical locations. They need to 
research, design, and construct a home that fits the area, is fit for purpose, and looks 
attractive.  

4 Sustainable home design – Part 2: Continuation of the sustainable home design project. 
Students will continue with their home project, start or continue construction, and are 
encouraged to take photos and label their home. 

5 Introduction to prosthetic limb design: Introduction to biomimicry (how humans 
utilise elements of nature), prosthetics, and the role of STEM in the medical field. Students 
explore the structure of hands and the role of bones, muscles, tendons, and ligaments. 
Activities include planning and researching the anatomy and biomechanics of limbs, and 
designing a functional prosthetic limb. 

6 Prosthetic limb construction – Part 1: Continuation of the prosthetic limb design 
project. Students will collect materials and construct their prosthetic limb. 

7 Prosthetic limb construction – Part 2: Testing and evaluating the prosthetic limb with 
three everyday tasks. Students reflect on challenges and how to improve the design. 

8 Introduction to coding and robotics: Students learn the basics of coding and robotics, 
focusing on programming Spike LEGO robots to complete specific tasks. Activities 
include exploring robot sensors and writing pseudocode. 

9 Programming space rovers: Students program robots to complete missions on a 
simulated planetary surface. Activities include navigating their robot to designated zones, 
interacting with communication beacons, recording environmental data, and safely 
navigating terrain to collect and deliver rock samples. 

10 Introduction to water filtration and design of space filtration system: Students learn 
about the challenges of water filtration in space and the importance of water purification. 
Activities include researching contaminants, constructing a water filter within a budget, and 
assessing the effectiveness of their filter through pre- and post-filtration tests. 

11 Introduction to e-textiles: Students learn about e-textiles, which combine fabrics with 
electrical components such as batteries, lights, sensors, and microcontrollers. Activities 
include designing a plush toy, placing and securing electrical components, sewing the plush 
together, and testing the circuit. 

12 Designing and creating e-textiles: Continuation of the e-textiles project. Students 
continue sketching designs, planning circuits, preparing components, sewing with 
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conductive thread, and troubleshooting circuits. 
13 Creating slime: Students create slime by mixing various materials to achieve different 

textures and properties. Activities include measuring and adding materials like glue, baking 
soda, contact lens solution, and optional water. Students also add colour or glitter to their 
slime and adjust the recipe to achieve their desired slime consistency. 

14 Reflection and showcase: Students will participate in a STEM scavenger hunt, showcase 
their projects to parents, and engage in focus groups and STEM attitude surveys to reflect 
on their learning experiences. 

 
Appendix 2: Sample focus group prompts 
 
Tell me how you feel about science, technology, engineering, and mathematics.  
Can you share any positive or negative experiences you've had with STEM subjects in or 

outside of school? What made those experiences positive or negative for you? 
What kind of career or study might you be interested in when you finish school? Why 

does this interest you? 
What do you think could be done to help you or other girls you know to be more 

involved in STEM? 
If you could change one thing about how STEM subjects are taught or viewed, what 

would it be and why? 
What are some of the ways that you think STEM can be useful in our society?  
What did you enjoy about this program, and what would you like to do differently if we 

ran it again? (Final focus group only.) 
 
Appendix 3: Thematic analysis of focus groups and observations 
 
Theme Codes Definitions Demonstrative quote/s 

1. STEM 
learning 
experie-
nces 

Student 
input 

Involving stud-
ents in the 
design of their 
learning 
experiences 

• If a girl is interested in something, make it, like, revolve 
around that thing that they are interested about. And 
then, there's a better chance that they would, like, do it. - 
Rachel 

Novel, fun, 
and 
interactive 
experiences 

Allowing 
young people 
to be involved 
in new, 
interesting, 
and/ or hands-
on STEM 
experiences 

• We had to make our own hand cream and I found that, 
like, really interesting, because I had never really done 
anything like that before. And it was, kind of, like, a new 
view on things. - Terry 

• I like hands-on things. – Jasmine  
• I feel like maybe in science and technology you could do 

more experiments and activities and more fun stuff to 
make it so that it's actually, you know, fun, not just hard 
stuff. - Ritu 

• Make it more fun, more interactive. That's kind of the 
main goal… You won't remember unless it's fun. - Terry 

• Just more immersive learning, not just taking notes off a 
PowerPoint slide. Just something that's more engaging 
for students. - Ella 
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Improve-
ment 

Positive 
changes 
identified over 
the course of 
the program 

• When I first came to this class I didn't want to do the 
science part at all. I’ve never been interested in science, 
but now after doing some, like, experiments in science, 
I'm like, ‘Yeah, it's fun.’ - Brie 

• These workshops improved my skills in STEM. - 
Elizabeth 

• Anne said she’s seen a “clear but gradual difference in 
Darya’s attitude from the first week to now.” 

Barriers to 
learning 
engagement 

Obstacles in 
the structure 
and content of 
student 
learning 
experiences 

• Making it a more accepting space because I think that's 
where it really falls apart in some spaces. - Brie 

• I was doing STEM at school, but then we were only 
limited to, like, a little bit of resources. – Rachel  

• At school, science has mostly been just like maths where, 
like, you have to memorise things and they're just… 
They're not really that interesting. – Terry  

• I think classes should be a lot smaller so that there can be 
better relationships with the teacher and people can feel 
like they can approach them. - Marnie 

Single-sex 
learning 

Preference for 
female-only 
learning spaces 

• You're better with just girls in general. I feel like it's easier 
talking to girls than going up and talking to boys. - Ritu 

• One thing I think I like about this program… It's with all 
girls. - Jasmine 

2. Future 
pathways 

Career 
choices 

Discussion of 
possible career 
paths 

• I wanna be an architect or like someone who works in 
AI. - Rachel 

• I just wanna make money. - Darya 
• I want to do, like, a medical or science field, because 

that's what interests me. - Ritu 
• My dream career, it would be marine biology. But I also 

really want to go more into the engineering field, 
probably through one of the defence scholarships. I’m 
also really interested in the psychology field though. Few 
different things. - Ella 

• I want to do something with technology or engineering, 
so maybe like an engineer. - Brie 

• I don't know, maybe an architect or something… I 
haven't really thought it through. - Athena 

Subject 
selection 
and 
preferences 

Preferences 
relating to 
choosing high 
school or 
tertiary educ-
ation courses 
or subjects 

• I came to the Curtin open day, where I went to like some 
of the science and engineering classes. Yeah. And I was 
like, oh, this is kind of fun. Like, I would consider doing 
it later. - Kalaya 

• For my ATAR subjects, I'm thinking about maybe like 
taking biology or chemistry because I enjoyed those 
subjects during class. - Kalaya 

Post-school 
pathways 

Possible trajec-
tories following 
high school 

• I’m not really sure. I wanna go to uni and probably have a 
side job. - Darya 

• Yeah, after high school, I'll probably, like, do STEM. - Li 
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3. STEM 
interest  

Value of 
STEM 

Importance 
and 
significance 
attributed to 
STEM fields by 
the mentees  

• [STEM] is kind of, like, the basis for many jobs. So, I 
think, like, knowledge about them can really help the 
future generations. - Athena 

• When lining up from “likes math most to least”, there 
was a clear spectrum of those who wanted to be down 
the ‘hates math’ end to those who wanted to be up the 
‘loves math’ end, as well as some in the middle. 
(Researcher observation) 

• Hands up if you think these kinds of skills (making 
prosthetics/tools based on biomimicry) could be 
beneficial to our society in some way? How? Everyone 
said yes, suggestions were: biomedical engineering and 
general knowledge about prosthetics. (Researcher 
observation) 

• Email from Ella’s mum: “Ella is really enjoying the 
sessions. Comes home all excited. Talks in the car the 
whole way home about what you've been doing. Such a 
great opportunity.”  

• Most of the girls were unsure about what aspects of space 
they find interesting and why we would benefit from 
learning about it. No one put their hand up when asked 
about this. (Researcher observation) 

• Email from Christina’s mum: “On the way home 
Christina (left) said: ‘Mum that was SO much fun - I 
really LOVE STEM!’ I think that’s your thesis 
confirmed!! Great job.” 

Curiosity  Expressing an 
interest in 
discovering 
more about 
STEM fields 

• I'm just wanting to do anything where I can, like, go out 
and see different parts of the world and, like, with marine 
biology or like defence through the Navy being out, like, 
on the ocean, I love that. - Ella 

• I just enjoy learning, like, deeply about certain parts of 
how things work.- Kalaya 

• Common goals from activity: Find out more about 
different STEM fields (Researcher observation) 

4. Social 
support 
and 
relational 
influence 

Influence 
of others 

Impact of 
mentors, role 
models, or 
other people in 
a mentee’s life 

• I like helping people and my dentist is actually quite on 
board, so she tells me a lot about the cool perks of being 
a dentist. - Jasmine 

• Maybe a designer or engineer because I've got lots of 
relatives who have inspired me - Alison 

• Well, when I joined robotics last year there was, I was the 
only girl in robotics. And in my engineering class there’s 
only six girls. So, I think it's just a problem that most girls 
don't want to join engineering cause they've seen not 
many others doing engineering or robotics. - Brie 

Belonging/ 
community 

Feelings of 
closeness or 
belonging to a 
group (or 

• This is fun because it's, like, people that are similar to 
yourself. - Oviya 

• I've had, like, good STEM experiences like coming here. 
It's been very engaging, like with a bunch of people that 
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lacking these 
feelings) 

you make friends with and then you just have, like, fun 
together while learning. - Caitlin 

• Jasmine seemed to take on more of a leadership role 
today compared to the last few weeks. She spoke more 
often and more confidently. – Researcher observation 

• When Rachel was directed to choose a group to work 
with as she was absent last week, she approached a group 
and asked, “Am I accepted into this group?” to which her 
group replied, “Of course!” – Researcher observation 

• Michael: “There’s a really nice feel to the workshop. You 
can tell they’re all getting along really well.”  

• Karma: I felt so connected, I started crying when we had 
to say goodbye. My group of girls are like this now 
[crossing fingers]. 

• While we had some “teething issues” with groups in the 
first few weeks of the program, students now seem to 
have found small groups (2 – 10 students) they can 
collaborate well with while working on their projects. – 
Researcher observation 

5. Sexism 
and 
gender 

Male 
dominance 

Occasions 
wherein 
mentees felt 
controlled 
and/or 
outnumbered 
by males 

• STEM is a really, really, really male dominated range of 
subjects. - Jasmine 

• In my robotics class there are two girls including me. I 
think it's very male dominated. – Ritu  

• Overall, [STEM] is just a mainly male dominated field. 
So, like, even if it's not a lack of respect or, like, 
boundaries or, like, gender stereotypes, it's just when you 
move into those fields professionally it is just overall very 
male dominated. - Ella 

• Girls don't feel like they belong in a place because we see 
so many men, like, doing STEM and engineering jobs. - 
Li 

• Lots of girls, like, maybe they don't, they're not like, brave 
enough to get a STEM job because it's, like, male 
dominated. - Taylor 

Gender 
roles 

Beliefs and 
assumptions 
about the 
expectations of 
women and 
men in STEM 
fields 

• They're, like, scared that they're gonna get, I don't 
know… Like they're not going to fit in or something 
because they're girls. - Taylor 

• I heard that, like, men don't like women in engineering. - 
Oviya 

• It's, like, more of a man job. So, they don't prefer women 
doing it… If they're married and if they have kids then it 
will be harder for them to, like, study and like, come to 
university and do some activities… Because mostly men, 
they used to work and girls and women, they like, do 
house chores as well instead of, like, studying. - Oviya 

• And they have, like, an extra job to put on by taking care 
of the children. And then sometimes they think it's too 
much. So, they just don’t study. - Rachel 
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Micro-
aggression 

Behaviours or 
comments that 
undermine or 
belittle girls in 
STEM contexts 

• In my robotics class there are two girls including me. I 
think it's very male dominated. Especially in my class. 
Every time we answer a question, someone's gonna look 
up and, like, contradict our answers. - Ritu 

• Men sometimes can be quite arrogant and assume that 
you know less than them, which is very intimidating and 
can just make it hard for us. - Emma 

• Most girls didn't want to be in the same group with boys 
telling them all the time that, ‘Oh yeah, that's not correct.’ 
And trust me, I had to leave. - Brie 

• I think these kinds of workshops are really good 
because… Then you don't have, like, a boy or, like, a man 
to tell you that you can't do stuff. - Brie 
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