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Addressing the STEM gender gap has been a long-standing priority in Ireland and 
internationally. This study presents an evaluation of an industry-partnered WiSTEM²D 
program in higher education, exploring how mentorship, site visits, networking, and 
team projects influence female participation, confidence, career knowledge, and STEM 
role model aspirations. In this paper, we used Bronfenbrenner’s (1992) ccological 
systems theory to explore the impact, if any, on students participating in the Johnson & 
Johnson WiSTEM²D program (Johnson & Johnson, n.d.). The paper presents data from 
41 students through four phases of data collection, collected at both short- and long-
term intervals. In the short-term, focus groups (N = 13) and pre- and post-surveys (N = 
30) were conducted with participants. In the long-term, telephone interviews were 
conducted with participants who had previously completed the program. Findings 
revealed two key challenges for STEM students: low confidence and limited awareness 
of STEM career opportunities. Participants in the Johnson and Johnson WiSTEM²D 
program increased in confidence and also increased their knowledge of STEM careers at 
both short-term and the long-term intervals. Participants also indicated a desire to be a 
role model and promote STEM. Based on the findings, higher education institutions 
should consider industry partnerships to support female students in STEM.  

 
Introduction  
 
Addressing the gender gap across the STEM disciplines (“science, technology, 
engineering, mathematics”) has been a longstanding priority both nationally in Ireland as 
well as internationally for decades now (UNESCO, 2017). The Irish STEM Education 
Policy Statement 2017-2026 (Department of Education and Skills, 2017) highlighted the 
need to encourage greater participation of females. However, it is crucial to consider 
gender barriers that exist in STEM higher education (Kelly et al., 2019) and explore how 
support mechanisms can respond to these challenges. Although numerous initiatives are 
currently in place to address the gender gap in STEM, studies evaluating the effectiveness 
of these programs in higher education are under-explored in the literature (Goos & Kelly, 
2021). Interventions that do measure effectiveness often focus on short term effects, likely 
due to limited funding (Johnson et al., 2025). There is limited representation of studies 
focusing on industry partnerships in STEM higher education; this paper addresses that 
gap by foregrounding the industry–university lens in evaluating the WiSTEM²D program 
(an acronym derived from expanding STEM into “women in science, technology, 
engineering, mathematics, manufacturing and design”). 
 
This paper draws on Bronfenbrenner (1992) Ecological Systems Theory and the UNESCO 
‘cracking the code’ (2017) report to gain a comprehensive view of multiple spheres of 
influence on female STEM students. The spheres of influence that directly impact a 
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female are society, university, family and peers while the individual is at the core of the 
system. These influences interact with each other, creating a complex web of effects that 
may be different for each person. In our study, the spheres of influence are hypothesised 
to be family, peers, society, university and the individual. These spheres of influence aided 
in the design of each data collection method, as each of these methods would encompass 
aspects of the influences in the Bronfenbrenner model (1992). 
 
In Ireland, Kelly et al. (2019) highlighted the importance of peer support in higher 
education, particularly for female students, who they reported often experience isolation. 
This view is echoed by Prieto-Rodriguez et al. (2022), who report how social exclusion for 
female scientists can negatively shape their experiences. Further expanding on this 
observation, Kelly et al. (2019) argued that social isolation in higher education limited 
opportunities for peer interactions, reinforcing the male-dominated environments in 
which these female students often find themselves in STEM programs. The research 
highlighted the critical role of peer interactions and support systems for female students 
during this transitional and developmental stage. 
 
The unique contribution of this study is the evaluation of an industry-partnered 
WiSTEM²D program and its implications for female participation and career trajectories 
in STEM. The effectiveness of the Johnson and Johnson WiSTEM²D intervention is 
evaluated at both short- and long-term intervals. The Johnson and Johnson WiSTEM²D 
program has partnerships globally in countries such as Japan, Brazil, Australia, South 
Africa, and the United States. The need for industry partnerships of this nature is 
important for both the education sector and industry (Johnson & Johnson, n.d). The 
Johnson and Johnson WiSTEM²D program was first rolled out in Ireland through a 
University of Limerick partnership in 2016. This program includes student scholarships, 
social and academic events for STEM peers, STEM industry site visits, STEM industry 
mentorship, STEM team projects, and career workshops. 
 
Our paper aims to answer one main research question: What are the short-term and 
longer-term effects, if any, on WiSTEM²D participants’ confidence, knowledge and 
understanding of STEM careers, and STEM role model aspirations? 
 
Literature review 
 
Within the literature, many studies report on the potential barriers females experience in 
STEM (Tereshchenko et al. 2023.; Kelly et al. 2019). Relevant to this paper, the main 
themes that influence female students are students’ confidence within STEM 
environments in higher education, knowledge and understanding of STEM careers and 
role models. These themes are not separate entities, for example, lack of knowledge of 
STEM careers may influence confidence (Bronfenbrenner 1992). 
 
Confidence 
 
In this study, student confidence is conceptualised as a form of academic help seeking 
self-regulated strategy to support their achievement (Li et al., 2023). Self-efficacy is viewed 



244 An evaluation of the WiSTEM²D program’s impact on female STEM students 

as students’ confidence in performing tasks. The literature pertaining to student 
confidence in general proposes that self-confidence influences students’ STEM 
achievement and persistence in higher education (McMichael et al., 2026)  
 
Many studies have reported on the need to prioritise self-efficacy development within 
minorities, particularly females in STEM disciplines across education, to career 
progression (Beroíza-Valenzuela et al. 2024). Female students’ lower self-belief in their 
abilities may hinder their academic progression and interest (Brage-del-Río 2025). 
Exposure to mentoring improves women’s self-efficacy, a factor predictive of science 
career intention (Moon et al 2025). 
 
Females are often faced with the stereotype that they are less capable than their male 
counterparts in STEM environments, leading to the perception of a ‘chilly climate’ (Kim 
& Kim, 2023) by females in male-dominant environments. Such “chilly” environments 
suppress participation and reinforce the marginalisation of females in STEM (McMichael 
et al., 2026).  
 
Knowledge and understanding of STEM careers 
 
Ensuring that students are aware of STEM career opportunities and how broadly STEM 
skills are valued across roles and sectors is critical to cultivating future STEM 
professionals (Bennett et al., 2021). Blotnicky et al. (2018) reported that students’ 
knowledge of STEM careers is generally limited, and that greater knowledge is associated 
with a higher likelihood of pursuing a STEM pathway. More recently, Balta et al. (2023) 
found that, on average, male students reported higher interest in STEM careers than 
female students. Jiang et al. (2024) likewise showed that STEM-career awareness shapes 
multiple types of STEM interests and argue that educators should promote inclusive 
understandings of STEM pathways, especially in areas with uneven uptake (e.g., 
encouraging girls toward analytical STEM fields such as engineering and computer 
science, and boys toward health and medical fields). Although the magnitude and 
direction of gender differences vary across studies, the consistent takeaway is that 
systematically educating all students about the full range of STEM careers is essential to 
strengthening STEM pathways (Jiang et al. 2024).  
 
Van Tuijl and van der Molen’s (2016) review of factors that influence study choices found 
negative emotional perceptions associated with many STEM disciplines can hinder young 
people’s career ambitions. They conclude that these undesirable affective values preclude 
STEM career aspirations. Stereotypes associated with STEM can also constrain career 
choice; when a student’s self-concept conflicts with these stereotypes, students may be 
deterred from pursuing STEM pathways (Kessels, 2015). In the Irish context, McGarr and 
Lynch (2017) argued that gender disparities in STEM education are further intensified by 
the sub-cultures present within the post-primary school curriculum. Collectively, these 
studies suggest that improving students’ understanding of STEM careers is important if 
the intention is to increase students’ pursuit of STEM careers (Blotnicky et al. 2018). 
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Role models 
 
Studies related to females in higher education continue to report limited access to role 
models and the need for structured mentoring in STEM (Kelly et al., 2018; Torres-Ramos 
et al., 2021; Fairhurst et al., 2024). Fairhurst et al. (2024) recommended establishing and 
sustaining communities of practice to empower women in STEM. They, however, argued 
that STEM educators can address factors that deter engagement and act as a positive 
catalyst in changing females' ideas on STEM and assist in remaining in STEM.  
 
Studies have shown the importance of role models on students at a transitional stage in 
their education, specifically on their confidence and career decisions (Torres-Ramos et al., 
2021). Earlier studies indicated that access to professionals who can act as role models 
enhanced female students’ confidence and self-belief (Stout et al., 2010). The benefit of 
female role models for female students’ self-concept emerged most clearly in women’s 
implicit rather than explicit self-conceptions, consistent with earlier self-concept research. 
From the Stout et al. (2010) findings, it was reported that merely seeing a number of 
female engineers and scientists was not sufficient to change women’s global stereotypes 
associating STEM with masculinity. However, it did prevent women from applying those 
stereotypes to themselves and helped in preserving their own career aspirations in STEM, 
which, in the end, had a positive impact on their self-efficacy and confidence levels. More 
recently Tal et al. (2024) reported females benefit more from supportive environments 
than men do, indicating the importance of mentoring initiatives. 
 
While role models are an important part of cultivating STEM aspirations, mentoring as a 
sustained interaction can provide meaningful experiences in terms of professional 
learning. Mooney Simmie and Moles (2011) proposed models of mentoring and identified 
how mentoring can positively impact mentees’ ideas and thoughts around STEM, thus 
increasing confidence. Mentoring as sustained interaction is consistently associated with 
positive psychosocial and career outcomes; a systematic review of 82 articles involving 
diversity-focused STEM programs in higher education found that multi-component 
initiatives that consist of a number of features (mentoring, professional development, etc.) 
are most consistently linked to improved outcomes (Palid et al., 2023). There are a 
number of studies that show similar results from the impact of role models on female 
sense of belonging, such as Fairhurst et al. (2024), where findings reported that effective 
mentoring and role models strengthened self-efficacy, career goals and reaching for 
professional opportunities by mentees. 
 
Method 
 
The Johnson and Johnson WiSTEM²D program 
 
The overall aim for this program is to provide female undergraduate students in STEM 
disciplines with opportunities and supports to ensure they remain in STEM. As a global 
initiative, each program realises this aim in different ways. At the University of Limerick, 
the program includes student scholarships, social and academic events, networking events, 
industry site visits, mentorship, peer networking, team projects, and career workshops. 
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Participants are selected via a competitive process of application and interview. The 
intention of the program was to build an informal network of students in STEM2D 
disciplines at the University, so that students across STEM disciplines could connect with 
peers in various courses who may have similar interests and experiences. 
 
Study design 
 
A mixed method approach was employed in this study (Creswell, 2014). It comprised four 
phases of data collection: in the short-term, focus groups (n=13) and pre- and post-
surveys (n=30) were conducted with participants who had recently completed the 
program. In the longer-term, telephone interviews (n=11) were conducted with 
participants who had previously completed the program and had progressed into their 
career (n=8) or were in their final year of their degree (n=3). 
 
Sampling 
 
Non-probability sampling was used in this study as participants engaged with WiSTEM²D 
program were invited to partake. Participants were graduates or current students of the 
STEM programs at the University of Limerick, enrolled in various degree courses such as 
Product Design and Technology, Environmental Science, Mechanical Engineering, 
Pharmaceutical and Industrial Chemistry, among others. For pre- and post-surveys, the 
sample consisted of third year STEM students (n=30). Focus groups were completed with 
a subset of these participants (n=13). Finally, telephone interviews were conducted with 
participants who had completed the program several years prior (n=11). 
 
In this paper, “short term” refers to students who had completed the WiSTEM²D 
program within the year of data collection, while “longer term” pertains to participants 
who completed the program in the previous four years. This allowed for analysis of the 
findings in both the short and longer-term to aid in identifying if there were changes, thus 
providing a longitudinal element to the methodology. 
 
Data collection 
 
For the short-term evaluation of the program, surveys and focus groups were utilised. The 
survey was informed by Bronfenbrenner's 1992 Ecological Systems Theory Model, with a focus 
on the individual level specifically, the core elements influencing the individual, such as 
self-confidence, self-perception, and interests. Surveys were administered at the beginning 
and the end of the WiSTEM²D program for students to assess pre (Appendix 1) and post-
program (Appendix 2) impacts. These surveys were administered in a face-to-face setting, 
comprising open and closed questions that investigated female students’ reporting of their 
confidence, knowledge of STEM careers, and aspirations to become a STEM role model. 
The focus group approach was informed by the work of Onwuegbuzie (2009), prioritising 
informal interactions for group discussions (Appendix 3). 
 
Telephone interviews were utilised to collect long-term data collection, with the intention 
of gaining insights into the participants’ experiences within the WiSTEM²D program. 
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Creswell's (2014) approach to interviews was adopted. Data from surveys and focus 
groups helped to inform the themes and questions used during the telephone interviews 
(Appendix 4). 
 
Data analysis 
 
Pre- and post-survey responses were anonymised and analysed to allow a comparison of 
participants’ development (if any) after engaging with the WiSTEM²D program. 
Responses to closed-ended Likert scale questions were entered into a Microsoft Excel 
spreadsheet for quantitative analysis. T-tests were completed to compare confidence levels 
before and after the program. 
 
Quantitative analysis was supplemented with qualitative analysis with the participants’ 
responses derived from open survey responses, focus group discussions, and telephone 
interview data. Open-ended responses were transcribed and analysed through content 
analysis, guided by the Bronfenbrenner (1992), to identify potential relationships between 
different spheres in the model. Focus group recordings were transcribed, and a thematic 
analysis was conducted using Glaser & Strauss (1967). For telephone interview data, 
thematic analysis was implemented (Onwuegbuzie, 2009). This analytical process involved 
listening repeatedly to recordings, transcribing, and taking notes to identify and highlight 
emerging themes. 
 
Results 
 
This section is presented according to the short-term changes and the longer-term 
changes of participants in the categories of (i) student confidence; (ii) knowledge and 
understanding of STEM careers; and (iii) career aspirations. 
 
Confidence 
 
Short-term changes 
Three survey items were used to investigate participants’ confidence (Table 1). 
Participants were asked to rate their confidence on a Likert scale from 1-10 in a pre- and 
post-survey. A paired t-test was conducted on the sample of 30 participants to determine 
whether there was a statistically significant mean difference between participants’ 
confidence levels before and after engaging with the intervention. 
 

Table 1: Pre and post questionnaire 
 

Question item t p-value Pre mean Post mean 
How comfortable do you feel asking a 
question in a tutorial?  

-3.534 (0.00072) 5.00 7.06 
0.377 (SD) 0.321 (SD) 

How comfortable do you feel asking a 
question in a lecture?  

-7.182 (0.0027) 2.70 4.62 
0.288 (SD) 0.436 (SD) 

How confident do you feel conducting 
general university activities would you say 
you are now?  

-3.243 (0.0015) 6.80 8.00 
0.211 (SD) 0.276 (SD) 
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For the question, “How comfortable do you feel asking a question in a tutorial?”, there 
was a statistically significant increase in confidence (p = 0.00072) from pre-survey (5.00) 
to post-survey scores (7.06). For the question “How comfortable do you feel asking a 
question in a lecture?”, there was a statistically significant increase in confidence (p = 
0.0027) from pre-survey (2.70) to post-survey scores (4.62). For “How comfortable do 
you feel conducting general university activities?”, there was a statistically significant 
increase in confidence (p = 0.0015) from pre- survey (6.80) to post-survey scores (8.00). 
 
Participants were asked to identify the factors influencing their confidence in their abilities 
and knowledge in an open-ended question survey question. The main factors that were 
reported to negatively impact students’ confidence levels were self-doubt, perceived 
difficulty of course content and comparing themselves to their peers. Participants 
indicated that comparing themselves to peers who appeared to possess higher abilities 
often led to feelings of self-doubt, which, in turn, negatively affected their academic 
performance. Responses from the pre-survey reflected a predominant use of negative 
language when describing their confidence in both their academic abilities and knowledge. 
 
Examples of negative responses included “being the only girl - isolated, afraid to ask for 
help/feel stupid”; “Peers are more confident with knowledge and doubting myself”; “no 
confidence to ask questions”. One participant mentioned that she felt “reassured” about 
her capabilities to work in STEM after her mentor experience during the program: 
“having been mentored by women that are already in industry they have definitely given 
me reassurance, mainly because I have seen areas I will be working in and have been in 
contact with them”. 
 
Student confidence levels were further explored in focus group discussions. Participants 
reported positive changes in their confidence after their engagement with the WiSTEM²D 
program. The participants stated that the program aided them by making them feel 
supported and included as part of a STEM group. One participant mentioned how her 
low confidence levels were a reason she applied for the program. 
 

I knew a girl that did it last year and she was trying to get me to apply. I remember I 
filled it out and then I was unsure about sending it. I thought to myself, I won't be good 
enough. I just had no confidence, and I just then thought maybe this is why I should do 
it, to build my confidence. 

 
The participants commented that having a group of friends/peers increased their 
confidence levels and made them feel empowered. Many of the participants had not met 
each other before and had the opportunity to create a rich network of friends through 
participating in the program via social aspects such as workshops, events, and mentoring. 
When discussing their confidence levels, and what has helped improve these levels over 
the course of the program, one participant said: “speaking to other girls and seeing that 
we’re all in the same boat really helped.” Participants commented on their male peers and 
their own confidence levels in lectures and with answering questions. One participant 
mentioned the following with all other participants agreeing: 
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Looking at our course, the boys are always the ones who ask questions. Even if I know 
something, I would never say it. 

 
Participants discussed how their self-doubt affects their confidence, particularly in 
environments where they are in the minority. Participants highlighted how male 
dominated environments contributed to a decline in confidence levels and increased self-
doubt, as they often compared themselves to their male peers. A key theme emerging 
from the focus group discussions was how self-doubt about their abilities is affecting 
female students’ confidence levels. One participant mentioned that she always worried 
about preparing for college or academic work and how she constantly questions her 
abilities: 
 

Feeling that you're not prepared enough. That is always a big fear of mine- that I could 
have done more to prepare. When really, you probably are fine, you have done a lot of 
work, but that's something I would be caught up with. 

 
Participants expressed feelings of inferiority when compared to their male peers, 
particularly in relation to completing academic tasks and receiving grades for exams or 
assignments. They reported frequently comparing themselves to their peers, especially 
male students, which further eroded their confidence. Beyond academics, participants also 
noted a tendency to compare themselves to male students in a way that emphasised 
upward comparisons. Notably, 12 out of the 13 participants in the focus groups stated 
that they would not have applied for the WiSTEM²D program had it been open to both 
female and male students, indicating the importance of a gender-specific initiative in 
fostering their engagement and confidence. 
 
Longer term changes 
The impact of the WiSTEM²D program on participants’ confidence was a common 
theme to emerge from telephone interviews with females who had completed the 
program. A student stated the program was one contributing factor in her increased 
confidence levels. She explained:  
 

I got the opportunity to do more public speaking through the program and through my 
college course, where I gained a lot more confidence in myself. Initially, when I started 
my course, I did not have that kind of confidence. But as I progressed through 
university, my confidence has gone up. And like I say, it's credit to the program as well. 

 
Participants mentioned how their mentors promoted self-belief in them. One participant 
commented that “when you have your mentor, they instil more confidence in you by 
giving you advice and career advice”. Another participant commented the following about 
their self-belief, “my mentor made me realise that I could do it”. 
 
Participants were positive about the beneficial effects of the program on their university 
studies: “the program definitely helped me with my confidence and believing in myself, it 
had a knock-on effect on other areas in my studies”. Another participant mentioned the 
award aspect of the program increased her confidence levels: “Before the program, you're 
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going through college, and you're getting your grades and everything, but when you’re 
awarded a place on a program like this, it really makes a difference”. 
 
Students explained the career development aspect of the program increased their 
confidence levels. One participant discussed the reason for this: “I definitely feel more 
confident about my career because of being part of the program because we covered so 
much of it in the program like with having to do mock interviews and having to network. 
Especially for me as I was looking for co-op placement during it.” The participants felt 
the speakers and mentors instilled a motivation and confidence in them where their self-
belief has increased due to hearing their stories and experiences. “One female speaker 
made me realise that I could achieve great things”. 
 
Knowledge and understanding of STEM careers 
 
Short term changes 
The pre-survey contained two questions that investigated changes to the female students’ 
knowledge and understanding of STEM careers. Participants were asked if they knew the 
names of jobs they would be applying for when they graduated. In total, 40% of 
participants reported that they did. In the post-survey, this proportion increased to 82% 
of participants who knew the names of the type of jobs they could apply for upon 
graduation. 
 
Participants were asked if they knew the type of work involved in industry jobs for which 
they will be applying. Pre-survey data revealed that 33.33% of participants know what is 
involved in such industry jobs. In the post-survey data this proportion doubled to 67% of 
participants who knew what is involved in industry jobs to which they aspire. 
 
Focus group discussions provided further evidence of changes in students’ knowledge and 
understanding of STEM careers. The participants felt the WiSTEM²D program aided 
them in preparation for work placement and career decisions by allowing them to look at 
and listen to other peoples’ experiences and stories. One participant commented on the 
difference between their initial views on the compartmentalised nature of STEM careers 
and the adaptability that exists in industry:  
 

There were some careers that I wouldn't have thought of. The speakers were working in 
different sections and going into areas that they did not originally start out in. I was silly to 
assume that you had to go into one section. I learned to go and try different things more. 

 
Longer term changes 
These program participants all chose a STEM college course without having visited a 
STEM industry or plant site (all students in the participating university will have the 
opportunity to complete co-operative work in their chosen field related to their college 
course before they finish their degree during term time). The participants spoke about 
their surprise about how different the industry plants/sites were in real life and that they 
were different from what they had initially expected. Some of the participants had not 
thought about going into industry as a career as they had stereotypical views about what 
working in STEM industry involved. They explained that from engaging with the 
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program, they gained valuable insight into the roles and work involved in industry on a 
variety of levels and were surprised on the significant impact these roles have on the world 
today:  
 

I'd never thought about going into industry as a career. I had this idea in my head that 
big pharmaceutical companies were just in it for the money. Whereas on the site visit and 
the industry people that were talking to us throughout the program, it was easy to see 
that these people are going to work every day because they really think they're going to 
make a difference in people's lives. 

 
The participants expressed that they developed their knowledge of STEM careers and 
opportunities available to them from meeting people at events, the program workshops, 
the speakers and from their mentors in the program. Many of the participants commented 
on the positive experiences they had with their industry mentor and the informal 
relationship they built with their mentor over the course of the program:  
 

It definitely made me more confident to be working with very qualified industry people 
and work in groups with these people. This helped to start things and getting set up and 
knowing what is out there in my field. It was very helpful. It is definitely something good 
to have on my CV. 

 
The program increased participants’ persistence by alleviating their anxieties about 
entering a STEM career, with mentors providing crucial support. One participant shared 
her concerns about not being adequately prepared for her first industry work experience, 
but felt reassured after discussing her fears with mentors, who emphasised the continuous 
learning inherent in STEM careers. The mentors played a key role in expanding 
participants' understanding of STEM careers, fostering both confidence and knowledge. 
“I had an idea of what it was like to work in industry from talking with my mentor. I’ve 
definitely gained confidence in the career path that I'm going for at the minute.” Through 
engaging with the program, participants mentioned they were “motivated to keep going” 
on their STEM journey. They reported that meeting role models, connecting with other 
females and taking part in program activities bolstered their self-belief in choosing a 
STEM career. It was clear the participants’ persistence was impacted positively as they felt 
they were motivated to persist in STEM. One student commented: 
 

The program really helped me career wise, you get to know so many of the girls that 
have similar interests of you and like-minded people, it helped to reassure me about 
STEM careers through working with the girls on the program. 

 
Another student commented how meeting female engineers through the mentoring, 
motivated her to persist in her field of engineering. Some of the participants mentioned 
the influence and impact the program had on their interest in STEM:  
 

I'm definitely more confident in my knowledge of science and STEM. I think before I 
was not too sure, I knew I really liked it. By being a part of the program has made me 
aware I was more passionate about STEM than I thought before. Being around people 
that all felt and thought the same really brought the passion and interest out in me. 
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The program increased participants’ knowledge about STEM careers, which, in turn, 
increased their confidence in pursuing a STEM career. Participants found the career 
workshops useful as they received career information from those in industry who have the 
experience and who have had similar experiences in STEM to these students. “The 
program was really good for networking. The workshops with improving your CV, and 
presentation skills, and practising were great. It was good for meeting like-minded people 
as well.” It is evident that connecting industry and role models with these female students 
and providing them with resources to develop their own knowledge, had a positive impact 
in them developing their knowledge about future career opportunities. 
 
Overall, the participants were positive about STEM careers and industry. The participants 
mentioned that they gained experience and knowledge about STEM careers through the 
WiSTEM²D program. Participants explained that they developed knowledge and 
understanding of disciplines in STEM other than their own and learned about 
opportunities generally in STEM from the program:  
 

Johnson and Johnson speakers came and spoke to us and we got to meet them. There is a 
lot of site tours, which are really helpful. I think the program broadened my view of what 
was out there. It showed how my discipline crossed into another discipline and how we 
were learning about what everyone else is doing and how that could be useful to me. 

 
STEM role model aspirations 
 
Short term changes 
Participants were asked how they would make a difference as a female in a future STEM 
career. In the pre-survey, the most common theme. mentioned by two-thirds of the 
participants, was that they would “be a role model” for younger girls in STEM. Table 2 
provides insight into the participants’ answers in the pre- and post-survey. In the post-
survey, participants maintained their emphasis on wanting to be a role model but 
increased their aspirations towards creating a more diverse STEM workforce. 
 
Table 2: How participants would make a difference in STEM career: Pre- and post-survey 

 

Frequency (pre-survey) Frequency (post-
survey) 

Typical response 

21 17 Be a role model 
4 9 Diverse workforces 
13 11 Promote STEM 
12 6 Other 

 
In focus groups, participants viewed industry mentors as role models who were inspiring 
motivators who encouraged them to continue their pursuit of a STEM career. Meeting 
professionals from industry and academia allowed the participants to see they too can 
achieve great things with hard work, motivation, and not allowing self-doubt or negative 
experiences affect them. The participants noted a shift in their career knowledge and 
understanding about how STEM industry works and what different positions entail. They 
expressed that their exposure to industry professionals and real-world experiences through 
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the program provided them with a clearer insight into the diversity of positions available 
in STEM fields, and how these roles function in practice. 
 
Participants mentioned a great change in their perceptions of STEM opportunities and the 
scope of STEM. One participant mentioned that she had learned “not to limit” herself to 
any specific area, but to take all the opportunities and work hard to achieve her goals. 
Most of the participants were challenging the stereotypes in STEM when asked about 
these stereotyped representations of females, such as wearing make-up or dressing up, etc. 
They said that they can do both – have a STEM career and embrace their feminine 
identities – and are not going to let apparent contradiction affect them just because society 
has endorsed one picture of women. The participants said that everyone can do different 
things and have different interests: 
 

The WiSTEM²D program gave me great insight to what industry is like before I went on 
my own internship. Especially when hearing the speaker’s personal stories. Especially the 
engineers for me, as there are no engineers in my family. It was important for me to hear 
from the female engineers. It was so nice to talk to them about industry and real life, and 
it gives you 20-20 vision of things, if you can see it you can be. From seeing them, I 
wanted to be like them. 

 
Long term changes 
All participants who had completed the program highlighted the positive influence of the 
industry professionals they encountered throughout the WiSTEM²D program. They 
expressed a desire to act as a role model for younger girls and encourage them to take up 
STEM subjects in school. Participants suggested that they would like to have more 
opportunities to engage with primary or post-primary students to discuss STEM with 
them and to act as a positive influence. All of the participants mentioned how they would 
love to “give back” and aid in inspiring younger generations in whatever way they could in 
work and personal life as they felt this was important to ensure younger girls were aware 
of opportunities for females in STEM. 
 
For example, one participant shared a personal experience of mentoring her younger 
sister, encouraging her to persist with studying Mathematics at Higher Level for her 
Leaving Certificate, despite the challenges and self-doubt her sister initially experienced. “I 
would like to be a role model for younger girls. While I was in the program, I felt it”. 
 
Discussion 
 
The findings from this study provide evidence of the positive impact of an industry-
university partnership, WiSTEM²D, on participants. This aligns with research providing 
insight into the positive impact of the WiSTEM²D program (Travers et al., 2024). 
Statistically significant increases in participants’ confidence were evident and positive 
impacts on student confidence were reported both short term and long term in focus 
groups and interviews. The findings highlight the low levels of confidence experienced by 
female students and suggest a need to question the environments in STEM higher 
education where many females are afraid to ask questions in lectures and tutorials. 
Existing research conducted in Ireland by Kelly and colleagues (2020) highlighted that, 
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compared to males, STEM females have significantly lower beliefs about their 
competencies. While previous studies report on the nature of these beliefs, it is crucial to 
consider what facilitated the significant improvement in females’ confidence after 
engaging with the WiSTEM²D program. Connecting with female peer groups and an 
industry mentor were cited as the two main contributors to this improvement, aligning 
with past studies (Travers et al., 2024). This result provides a strong justification for such 
initiatives in higher education, as they support females building confidence by connecting 
them to STEM peers and the broader STEM industry. 
 
It is evident from the findings in this study that students develop their knowledge and 
understanding of STEM careers at both short and long-term intervals. A notable aspect 
was the low levels of female students’ knowledge of STEM careers prior to engaging with 
a gender equity initiative. It is important to note that, while the findings drew on a 
relatively small sample of students, they nonetheless raise questions about the dominant 
approaches used by students in selecting their career. While the Irish STEM Education 
Policy Statement 2017–2026 released by the Department of Education and Skills (2017) 
aimed to increase participation in STEM careers, it is not clear what measures are being 
taken to increase students’ understanding of career paths in post primary schools. Our 
study raises a further question about the level of knowledge students gain from career 
guidance in post primary before they decided to commit to a career in STEM. Whatever 
the origin of their lack of knowledge, this finding highlights the need for both post 
primary schools and STEM higher education programs to support student understanding 
of STEM careers. Research conducted in Ireland by Lane and colleagues (2022) reported 
that students held positive views about science, less positive attitudes towards 
mathematics, little interest in engineering and no strong views on technology. It was 
suggested that school students’ limited exposure to engineering and technology could 
explain these views. Kelly et al (2020) highlighted the importance of students 
understanding STEM careers so that they appreciate the flexibility within these fields, 
perhaps assisting in retaining STEM students. Furthermore, Kelly and colleagues (2020) 
argued that promoting unrealistic portrayals of STEM professionals as the endpoint of an 
identity continuum is unproductive, as it fails to represent the diverse realities of 
individuals working in this sector. 
 
In this study, the findings provide us with evidence that female STEM students have a 
desire to be a role model and promote STEM, and this goal was evident before, during, 
and after the students participated in a STEM career enhancement program during their 
university studies. Language by participants used to describe role models was powerful 
and included “inspiring motivators”. Perhaps this led to some students believing they 
were not in a position to be such a person or found these powerful figures intimidating. 
Gladstone and Cimpian’s (2021) cautioned that while it is important to present role 
models as accomplished, we should avoid depicting them as overly exceptional, to prevent 
portraying role models’ success as being viewed as unattainable. Moreover, they 
recommend that interventions targeting STEM career aspirations need to simultaneously 
develop student confidence in STEM abilities, address stereotypes and shape positive 
expectations (Gladstone & Cimpian, 2021). The findings from this study suggest a need 
for student society groups that bring together STEM students to normalise STEM role 
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models, provide information about STEM careers, and provide opportunities for students 
to develop confidence. 
 
The sample consisted of participants in specific STEM programs, for example, Product 
Design and Technology, Environmental Science, Mechanical Engineering, and 
Pharmaceutical and Industrial Chemistry, with limited representation from health 
disciplines in which women are more prevalent (e.g., nursing, medicine, veterinary 
medicine). This disciplinary skew may limit the transferability of the findings to STEM 
domains with different gender compositions and professional cultures. Future research 
should adopt purposive sampling to include a broader range of STEM(M) fields and 
examine whether program effects vary between male-dominated and female-dominated 
disciplines. 
 
Conclusion 
 
This study investigated the research question: What were the short-term and longer-term 
changes in WiSTEM²D participants’ confidence, knowledge and understanding of STEM 
careers, and STEM role-model aspirations? The findings demonstrate that the 
WiSTEM²D program had both measurable and sustained impacts on participants, 
fostering immediate increases in confidence and long-term growth in their knowledge of 
STEM careers, as well as their aspirations to act as role models. The multiple components 
within WiSTEM²D are likely to have contributed to the success, in part because such 
programs seem to address multiple systemic institutional barriers underpinning STEM 
under-representation, rather than a single deficit (Palid et al., 2023). These outcomes have 
significant implications for educators, higher education institutions, and policy makers 
seeking to advance gender equity in STEM. 
 
The results highlight the pressing need to create inclusive STEM learning environments 
that encourage female students to ask questions, engage actively, and view themselves as 
legitimate contributors to STEM disciplines. University industry partnerships are central 
to this effort. Through collaborative engagement, these sectors can counteract cultural 
barriers commonly experienced by women in STEM. 
 
The study also reinforces the value of formalised industry mentorship. Partnerships 
between higher education and industry provide students with access to mentors grounded 
in real-world STEM pathways, supporting students’ self-efficacy and cultivating realistic, 
attainable role-model aspirations. In addition, the findings underscore the urgent need for 
early, accessible, and accurate career guidance. Strong collaboration between schools, 
higher education, and industry can broaden students’ understanding of the diversity of 
STEM careers, supporting more informed decision-making at key transition points. 
 
These implications extend further; the adoption of similar industry higher education 
collaborations requires the development of viable partnership models with clearly defined 
roles, shared objectives, and mutually beneficial outcomes. Effective implementation also 
demands sustained commitments of resources, including dedicated staff time, financial 
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support for program delivery, and consistent access to industry expertise. To ensure 
meaningful impact, institutions should embed robust evaluation metrics such as 
longitudinal tracking of student outcomes to inform continuous improvement and ensure 
accountability. 
 
The demonstrated effectiveness of initiatives like WiSTEM²D points to the need to 
extend and refine such programs, particularly those aimed at strengthening students’ 
confidence in STEM²D disciplines. As noted by Goos and Kelly (2021), the field would 
benefit from interventions that replicate, synthesise, and build upon previous work. This 
study thus reinforces the importance of sustained university–industry collaboration and 
continued research to deepen understanding of how such interventions contribute to 
meaningful, long-term change in STEM participation. 
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Appendix 1: Pre-survey: WiSTEM2D students 2018/19 
 
1. What is the title of your course? 
 
 
2. What type of post primary school did you attend? 
 
Mixed sex   Single sex 
 
3. Are you a member of the WiSTEM Society? 
Yes   No 
 
Confidence 
4. On a scale of 1-10, how comfortable do you feel asking a question in a tutorial?  
(1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
 
5. On a scale of 1-10, how comfortable do you feel asking a question in a lecture?  
(1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
6. When solving a problem/question at college, do you prefer working with one peer, in a group or 
avoid the situation? Give reasons for your answer: 

 
 
7. In your own opinion, what factors affect your confidence at college most? 

 
 
8. On a scale of 1-10, how confident in general university activities (academic and extra-curricular) 
would you say you are now? (1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
 
9. Compare your confidence levels between now and when you just finished post-primary school: 
Has it changed and if so, what has influenced this change? 
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STEM careers and thoughts 
10. Why did you decide you wanted to study a STEM program at University? 

 
 
11. What perceptions do you believe exist about women that succeed in STEM careers?  

 
 
12. What perceptions do you believe exist about women that succeed in academic careers? 

 
 
13. What was/is the main influence for you pursuing a STEM career? 

 
 
 
 
14. Do you know the names of jobs you will be applying for when you graduate? If so list them: 

 
 
15. What do these positions involve? 

 
 
16.How do you think you would make a difference as a female in a future STEM career? 

 
 
17. How do you plan to achieve your career aspirations and reach your goals? 
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18. Do you think females experience any negatives when studying STEM Subjects –  
(i) in society; (ii) at school; (iii) at University; (iv) at home; (v) with friends?  
Please give examples relevant to your experience. 
 
19. How comfortable and confident are you in your abilities and knowledge in your area? 

 
 
20. What affects your level of confidence in your abilities and knowledge area? 

 
 
21. Do you ever hear comments made by male students or peers about females in your STEM 
Discipline relating to academic abilities and who is ‘better’? If yes, give examples of where and how 
this occurs. 

 
 
Appendix 2: Post-survey: WiSTEM2D students 2018/19 
 
1. What is the title of your course? 
 
 
2. What type of post primary school did you attend? 
Mixed sex  Single sex 
 
3. Are you a member of the WiSTEM Society? 
Yes  No 
 
Confidence 
4. On a scale of 1-10, how comfortable do you feel asking a question in a tutorial?  
(1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
 
5. On a scale of 1-10, how comfortable do you feel asking a question in a lecture?  
(1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
 
6. When solving a problem/question at college, do you prefer working with one peer, in a group or 
avoid the situation? Give reasons for your answer: 
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7. In your own opinion, what factors affect your confidence at college most? 

 
On a scale of 1-10, how confident in general university activities (academic and  
extra-curricular) would you say you are now? (1 being lowest) 
1 2 3 4 5 6 7 8 9 10 
 
8. Compare your confidence levels between now and when you just finished post-primary school: 
Has it changed and if so, what has influenced this change? 

 
 
STEM careers and thoughts 
9. Why did you decide you wanted to study a STEM program at University? 

 
 
10. What perceptions do you believe exist about women that succeed in STEM careers?  

 
 
11. What perceptions do you believe exist about women that succeed in academic careers? 

 
 
12. What was/is the main influence for you pursuing a STEM Career? 

 
 
13. Do you know the names of jobs you will be applying for when you graduate?  
If so list them: 
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14. What do these positions involve? 

 
15. How do you think you would make a difference as a female in a future STEM career? 

 
 
16. How do you plan to achieve your career aspirations and reach your goals? 

 
 
17. Do you think females experience any negatives when studying STEM Subjects – (i) in society; 
(ii) at school; (iii) at university; (iv) at home; (v) with friends? Please give examples relevant to your 
experience. 

 
18. How comfortable and confident are you in your abilities and knowledge in your area? 

 
 
19. What affects your level of confidence in your abilities and knowledge area? 

 
 
20. Do you ever hear comments made by male students or peers about females in your STEM 
discipline relating to academic abilities and who is ‘better’? If yes, give examples of where and how 
this occurs. 

 
 
 
 
 
 



264 An evaluation of the WiSTEM²D program’s impact on female STEM students 

Appendix 3: Focus group questions and probes 
 
Purpose: Draw upon respondents’ attitudes, feelings, beliefs, experiences, and reactions. It is 

the collection information through group interaction. Focus groups are composed of 
six to twelve people, who are similar in one or more ways, are guided through a 
facilitated discussion on a clearly defined topic, to gather information about the 
opinions of the group members. The goal of a focus group is to promote self-
disclosure among participants. Because a group, rather than an individual, is asked to 
respond to questions, dialogue tends to take on a life of its own. Participants “piggy-
back” on the comments of others and add a richness to the dialogue that could not 
be achieved through a one-on-one interview. 

Moderator: Welcome. Introduce moderator (Me) 
Moderator: Our topic is looking at Gender Equality in STEM at Higher Education – 

WiSTEM2D Program: Before and after. The results will be used for looking at the 
effects of a program like WiSTEM2D on female students. You were selected because 
you are the 2018/19 cohort of WiSTEM2D Program students.  

Moderator: Have you all signed the consent form and read the accompanying information sheet? 
Participants: Yes/No... 
Moderator: There are no right or wrong answers, only differing points of view. My role as 

moderator will be to guide the discussion. 
Moderator: Please feel free to share your point of view even if it differs from what others have 

said. Keep in mind that we are just as interested in negative comments as positive 
comments, and at times, the negative comments are the most helpful. 

 
Questions: 
1. Think back to when you first began your STEM Course here in U.L. What were your first 

impressions? What stood out for you? 
 (Crowds – Large – Male dominated – Friends – Social Aspects – interests – modules – difficulty – 

confidence – abilities)  
2. Why did you choose STEM Course at University? 
3. Do you feel outnumbered in STEM? Boys vs. Girls 
 (Confidence – experiences – negative – positive – peer – equals)  
4. Why apply for the WiSTEM2D Program? 
 (Opportunities – CV – Career – Peers – College – Skill development) 
5. What skills do you feel you are developing through this program? 
 (Interpersonal – confidence – IT – Career Prep – communication) 
6. What do you feel you are getting from this program? 
 (Positives/Negatives? – Skills – networking – peer group – real life – opportunities) 
7 How will this program influence your future career thoughts/decisions? 
 (Networking – Opportunities – Contacts) 
8. Do you feel boys see you as a female peer who is equal or less? – Why? 
 (Negatives) 
9. Do you feel equal with your male peers? – Why/Why not?  
 (Negatives? – Peer group – Subjects – modules – faculty – influences – confidence) 
10. What difficulties/awkward situations/comments have you experienced generally concerning 

STEM? 
11. Have you experienced negativity in STEM? - Where? Who? How did this make you feel? 
12. Do you feel pressure to do better/achieve more than males in your course and generally? 
13. Do you feel a pressure to comply with the societal norm of female? E.g., pink, maternal, ‘girly’ 
 (Interesting – Link – Feelings because of this? – Expanding – why – where – where have you seen it?)  
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14. Do you think it is society/peers/family/yourself who has pressure to do well in 
STEM/Generally in life? 

 (Why? – Focus on which most? – Feelings) 
15. Do you think you can be a STEM Ambassador for future girls? 
16. Do you think there is a negative view on females who succeed in STEM Careers? – E.g., ‘she 

got here because she is a girl, she knows somebody’.  
 (Experience – Who comments – males/females – why – thoughts) 
17. Do you feel you are at an advantage about being a female in STEM – Career and Academic 

wise? 
18. How would you combat inequality in the workplace concerning females in STEM? 
19. Have any male peers commented on you receiving this award? If so, what? 
 (Smart comments – jealous – isolation – hiding it – affecting confidence) 
20. What effects your confidence and self-perceptions most? 
21. Being a female in STEM, how has this effected your confidence?  
22. If you had the ability to change gender equality in STEM (Positively) in Higher Education, 

what would you do? 
 (Examples – initiatives – supports – males and females – equality – peers) 
23. If you had the ability to change gender equality in STEM (Positively) in the workforce or 

career wise what would you do? 
24. What do you think effects female students’ confidence in STEM? 
 (Own experience – myself – examples – after effect – career) 
25. Is there anything we should have talked about, but did not related to Gender equality in 

STEM, STEM Education, influences in studying STEM, career aspects of STEM, Career 
aspirations? 

26. Do you think the program had a positive impact on you? 
 (How/Why?) 
27. What do you feel you got out of the program? 
28. What do you believe you developed or learned from participating in the program? 
 
Appendix 4: Telephone interview questions and probes 
 
Perspective of now completed program: 
 
• What have you done since completing University? 
• Carried on to STEM Career or not? – Why/Why not? 
• Has the WiSTEM2D Program had an impact on your career decisions? 
• Would you do the program again? 
• What does it mean to be successful to you as a woman in STEM? 
• If a young girl told you they were avoiding/turned off/nervous about STEM, what would you 

say? 
• Influence/Impact of program 
• Any difference between University and Work? From Co-Op/Summer Work/ Chatting to 

mentors 
• Positive experience at University? 
• Negative experiences at university? 
• Do you feel you have grown as a person since completing program and leaving University? 
• Enjoy College? 
• WiSTEM Society – impact – members? Are/Were you a member 
• Why is there a need for the WiSTEM Society? 
• Confidence growth – has it grown? How? Why? 
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• What would you say to a female student considering applying for the WiSTEM2D Program? 
• What skills do you feel you developed through the WiSTEM2D program? 
• [Now in the workplace] Do you feel boys see you as a female peer who is equal or less? – Why? 
• First day - Why did you chose STEM Course at University? 
• What difficulties/awkward situations/comments have you experienced generally concerning 

STEM? 
• Since completing the WISTEM2D Program, do you see yourself as a STEM Ambassador for 

future girls? 
• Do you think it is society/ peers/ family/ yourself who has pressure to do well in STEM/ 

generally in life? 
• Now after progressing onto your career and completing University, what effects your 

confidence and self-perceptions most? 
• Looking at being a female in STEM, how has this effected your confidence?  
• How would you make people more aware of the gender equality issue that exists in STEM? 
• Now progressing to final year, do you feel more confident? 
• How do you feel about going into final year – any worries? Excited/motivated? 
• Since winning the award – do you feel better able for STEM Career? – Why/why not? 
• Did you learn more about careers open to you/What you want to do? 
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