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Abstract: To explore why women remain underrepresented in the technological sector despite longitudinal initia-
tives toward gender equality, this qualitative study examines perspectives from 15 female faculty members across
eight countries. Participants are women who have navigated this landscape twice: first as technology students, and
now as faculty who observe, teach, and influence the next generation. Through grounded theory analysis, the study
captured both changes in attitudes towards technology careers across different life stages and the role of faculty in
promoting inclusive change. The dual perspective and cross-cultural analysis from Finland, Jordan, Malaysia, India,
Kenya, Spain, Namibia, and the Netherlands revealed unique insights contributing to existing gender-inclusivity
discussions. The findings align with Social Cognitive Career Theory but extend it: career decision-making is seen
as a continuous, experience-based process throughout life, not just a threshold event in adolescence. To ensure
that female experiences foster positive attitudes toward technology, universities need to take systemic actions to
create a comfortable learning environment. These actions should start with providing faculty training on inclusiv-
ity, as interviews revealed low faculty awareness of classroom-level practices. The multicultural perspective also
showed that while gender perceptions varied across regions, they differed from field to field. This led to the conclu-
sion that it is not industries that are gendered, but rather the image of them, which suggests promoting technology
from a new, inclusive angle, especially in countries with high structural equality, where interviewees appeared less
tolerant of potentially hostile environments and tended to avoid them.

Keywords: Gender Equality; Engineering Education; Software Engineering; Women in Technology and ICT (In-
formation and Communication Technology); Lifelong Career Development; Grounded Theory Methodology with
Qualitative Interviews; Cross-Cultural Qualitative Research; Social Cognitive Career Theory (SCCT)

1. Introduction

Women are globally underrepresented in technical fields, which concerns researchers around the world [1,2]
and is also reflected in limitations in gender studies in this research area [3]. Studies suggest that this phenomenon
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is related to the overall perception of technical fields as more suited for men and, therefore, hinders women from
pursuing careers in technology despite equal abilities.

To address this imbalance, educational institutions examine and design interventions [4-7]. Existing initiatives
suggest changes on different levels of institutional practices, starting from providing inclusive study material to
building female-only educational programs [8]. The effectiveness of these interventions depends on how faculty
members perceive them and whether they act and implement gender inclusivity in their daily teaching activities
and content with students, both online and in class. While faculty members are responsible for the curriculum and
classroom climate, their voices are often missing from the inclusion discussions [9-11].

This study explores women'’s experiences and perspectives in technical fields through the lens of female faculty.
Here, our study aims to provide female faculty-based dual-perspective views. Firstly, they can share their own
experiences as former technology students and professionals. Secondly, as educators, they can observe student
participation and implementation of institutional practices.

For the set research goals, the following research questions are to be addressed:

RQ1: How do women in technology describe their educational and professional journeys, and what has shaped
their careers?

RQ2: How do women perceive the gender dynamics in technological higher education?

RQ3: What insights and recommendations do women in technology have for creating more inclusive and sup-
portive educational environments?

The data for the research were collected through 15 semi-structured interviews with female faculty members
from different technological disciplines and from 8 different countries. To explore gender paradox phenomena [12],
Finland was chosen as the primary research context. Although Finland is consistently ranked highly in societal
and sustainable development metrics [13], including international gender equality indexes [14], women remain
underrepresented in technological education and careers [12]. Interviews from Jordan, Malaysia, India, Kenya,
Spain, Namibia, and the Netherlands allowed a broader perspective and different cultural contexts to be considered.
For example, in some of these countries, technological fields, such as Information and Communication Technology
(ICT), are dominated by female students. This brings valuable insights to this study. The findings collected through
Grounded Theory analysis are interpreted primarily through a social cognitive career theory (SCCT) lens to position
the paper within existing theoretical reasoning.

2. Related Studies
2.1. Women in Technology

The gender gap in technology concerns researchers and institutions worldwide [1,2,4,15]. Global reports show
that women make up only 35% of STEM students (Science, Technology, Engineering, and Mathematics), with 25%
employed in the job market [1]. Notably, the situation varies across STEM fields. Women are generally more repre-
sented in science fields like chemistry [16]. However, they make up only 15% of the engineering workforce [1]. For
this reason, this study focuses on technology fields. The term includes fields like ICT, engineering, manufacturing,
and construction [17].

Meanwhile, team diversity is associated with a positive workplace climate and innovation [18-21]. Diverse
perspectives lead to solutions that better serve diverse user needs [22]. In addition, fields like ICT are growing fast
and face constant demand for skilled professionals [23,24]. Women who are underrepresented in ICT [1,25] could
become a key resource for closing the workforce gap.

The well-documented underrepresentation of women in technology can be attributed to a combination of many
factors. From an early age, women often tend to have limited exposure to computing compared to men [5,26-28],
and are frequently confronted with stereotypical, male-dominated views of the field in the absence of alternative
perspectives [29-31]. Early interest and a sense of belonging are important factors in shaping a career path [32,33],
with parents and educators being both potential catalysts and barriers for developing interest and skills towards
technology, depending on their beliefs [34-36]. Even when women decide to pursue a technological career, their
confidence and self-efficacy [26,37-39] may be undermined by limited prior experience and persistent biases, de-
spite strong academic achievements and abilities [40-42]. Many female students report having had experiences of
discrimination during their studies [43-45]. In the workplace, women experience difficulties maintaining work-life
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balance, face overt and subtle discrimination, in addition to a lack of proper acknowledgment and recognition [46],
which further reinforces their uncertainty about belonging in the field.

These barriers become more apparent in the formal education stage and have a direct impact on shaping gen-
der equality in the industry [47]. As careers in technology usually require advanced skills, future professionals
should acquire higher education-level diplomas. This positions higher education as a gateway to technological
careers and as the place where first experiences with the field are gained. Therefore, universities should focus on
broadening diverse participation and inclusion [6,32]. They can provide early exposure opportunities [48,49], orga-
nize gender-awareness talks [50], ensure inclusive curricula [8], and introduce growth mindset interventions [51].
These efforts can strengthen women'’s engagement and persistence in the field. However, concerns remain regard-
ing the long-term effectiveness and sustainability of inclusive interventions [52].

In the big picture, to understand how gender-inclusive interventions are implemented in universities and what
makes them impactful and long-term effective, it is important to consider the perspectives of faculty members,
who in fact implement these actions in classroom practices and carry out the policies and rulings of the education
units [53,54].

2.2. Theoretical Framework

The study is conducted using grounded theory. Although the results were analyzed inductively first, the au-
thors aligned with social cognitive career theory (SCCT) to situate this research within a theoretical context. The
SCCT implies that career choices are based on three core components: self-efficacy beliefs (confidence in ability to
succeed in a domain), outcome expectations (beliefs about the likely consequences of pursuing a path), and per-
sonal goals [55].

The environment is not presented as a separate element but is integrated as part of the model [56]. The theory
divides environmental influences into distal and proximal factors. Distal factors form attitudes toward the career
long before the decisions are made. For example, early-age gender role cues affect self-efficacy and outcome expec-
tations. Proximal factors affect the choices directly, like family encouragement or financial pressure. These factors
can moderate career choices by determining how strongly interest actually turns into a goal, and a goal into ac-
tion. In some cases, environmental pressures override interest altogether, particularly where family expectation or
economic necessity outweighs personal preference.

3. Materials and Methods

Our research presents international interview results, which have been analyzed using grounded theory methodol-
ogy for in-depth data collection and phenomenon processing purposes. Grounded theory was selected to let themes and
categories emerge inductively from participants’ stories [57], which was considered appropriate given the exploratory,
comparative nature of this study across multiple cultural contexts. The study aimed to capture the experiences of female
faculty members in technological fields, focusing on pathways into the field, challenges they faced, their observations
as educators, and the institutional environments that shape gender equality.

The research dataset consists of 15 semi-structured interviews with female faculty members in technological
disciplines across diverse geographical contexts. Faculty members were selected to share their dual experience.
First, as former technology students, they reflected on their own pathway and evaluated the changes that occur
over time. Second, as current faculty members and enablers of change, they shared their observations regarding
gender situations and practice applications [58]. This biographical dual lens—rarely mobilized in gender and STEM
qualitative research—yields insights that neither a student sample nor an educator sample alone can provide [59].
Participants were recruited primarily through academic and professional networks, following a purposive sampling
strategy. Sampling required that participants currently hold a faculty position in a technology-related discipline and
have both studied and subsequently held an academic position in the field. Some individuals whom we offered to
take part in the interview declined. No participant withdrew after agreeing to be interviewed.

Finland was selected as the primary context as it represents a recognized case of the gender-equality para-
dox [12] with low female representation in technology despite high ranking in structural gender equality and sup-
posed equal opportunities [2]. The remaining countries were selected to provide contrasting socio-cultural and
gender-equality contexts.
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Recruitment continued until subsequent interviews ceased to produce new codes or themes, indicating that
theoretical saturation had been reached within the study’s scope and timeframe [60].

Overall, the interviewed participants do include lecturers, associate professors, deans, and researchers in Soft-
ware Engineering, Computer Science, and Mechanical Engineering, among others. In other words, the scale and
scope of the coverage have been selected to be representative, across multiple roles and with the responsibilities
these roles bring. The interviewed persons do represent institutions in Europe (Finland, Spain, and the Nether-
lands), Africa (Namibia, Kenya), and Asia (Jordan, India, Malaysia). To ensure anonymity, each participant was
assigned an interview ID (Interviewee 1-15). Informed consent was obtained from all participants prior to data
collection. The metadata is presented in Table 1.

Table 1. Interview participants metadata.

ID Academic Position Domain Country of Work Industry Experience
1 Lecturer Computer Science Jordan No
2 Associate Professor Software engineering Spain No
3 Principal Lecturer Industrial management Finland Yes
4 Lecturer Information Systems Finland No
5 Lecturer Mechanical Engineering Malaysia Yes
6 Dean Engineering Science Finland Yes
7 Associate Professor Architecture/Building Science Malaysia Yes
8 Senior Lecturer Mechanical Engineering Malaysia No
9 Associate Professor, Dean Computer Science Kenya No
10 Doctoral Researcher Software Engineering Finland Yes
11 Doctoral Researcher Software Engineering Finland Yes
12 Doctoral Researcher Software Engineering Finland Yes
13 Professor System Engineering India Yes
14 Assistant Professor Computer Science Netherlands No
15 Senior Lecturer Information Technology Namibia Yes

The interviews lasted approximately one hour to an hour and a half, and these interviews were conducted in En-
glish via the video conferencing platform Microsoft Teams, using a semi-structured format guided by questions on
participants’ educational backgrounds, career decision-making, experiences of gender discrimination, institutional
practices, and visions for improving diversity in technology. All interviews were audio-recorded with participants’
consent and subsequently transcribed using Microsoft Teams’ automated transcription feature, followed by manual
verification against the recordings by the research team.

The analysis followed grounded theory traditions for the coding process [57,61]:

. Open coding: transcripts were examined line by line to identify initial codes to capture every idea.
e  Axial coding: the process of grouping related open codes to reflect emerging patterns.
. Categorization: axial codes were combined into higher-level categories.

During initial transcript review, the first author used analytic memos to record emerging questions and obser-
vations. These memos supported the coding procedure. Coding was conducted manually, using qualitative analysis
software NVivo. Coding was led by the first author, with the second and last authors reviewing coded transcripts
at each stage (open coding, axial coding, categorization) and resolving disagreements through discussions until
consensus was reached.

The authors acknowledge that the sensitive nature of this gender-related multicultural research requires care-
ful data interpretation. To mitigate the risks, the research team included international, mixed-gendered authors
to support balanced interpretations of the experiences described by participants. The authors acknowledge that
complete methodological neutrality is neither achievable nor, within a grounded theory epistemology, theoretically
desirable. The epistemological goal is not to eliminate researcher perspective but to make it transparent, traceable,
and analytically productive.

4. Results

This chapter presents the findings from the interview analysis. It describes interviewees’ experiences as women
who decided to study technology and pursue a technology career together with their observations as educators.
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4.1. Choice of Major

When analyzing the respondents’ choice of major, it was found to be mostly based on personal interest, often
supported by early exposure; career opportunities, such as market demand, competitive salaries, growth poten-
tial, and workplace comfort; and family opinions and recommendations. The importance of early exposure was
consistently highlighted, aligning with findings from previous research [62].

For many respondents, parents influenced their career decisions, either through pressure or support. Among
the interviewees, 5 out of 15 reported being pushed into a career by their parents, regardless of their personal
interests. Respondents from Asia and Africa stated that it is common for parents to encourage children towards
prestigious careers, such as engineering and medicine.

“If you are Asian and you are smart, you have to be in the science stream... either a lawyer, a doctor or an
engineer. If given a choice, I would have opted to be an archaeologist.” Interviewee 5.

Some respondents were supported by their family to pursue their interest in technology-related fields. Studies
showed that close relatives can become role models and nurture a natural interest in technology [5].

“I am the first from my family to select technical education... my brothers also followed me, now our family
has many engineers.” Interviewee 13.

Interviewee 15 demonstrated the impact of early exposure to computers on her career decisions, recalling how
her sister introduced her to video games at school:

“By the time I was nine years old, I knew - whatever I do in life must involve computers.”

Some interviewees pursued technology only after completing their first degrees in other fields. They men-
tioned a male-dominated culture as a factor that influenced their initial choice of this career, regardless of personal
interest:

“Only people I knew working in technology were men... I didn’t think my personality fit. I lacked the courage.”
Interviewee 11.

Although many described their education as challenging, they identified determination, passion, curiosity, and
adaptability as key qualities that kept them on track, along with support from their family, peers, and colleagues.

“You do need grit and a lot of persistence to overcome the difficulties you will face in a STEM career.” Inter-
viewee 8.

4.2. Workplace Choice

The previous section shows that choice of the field of study was mostly based on personal interests, career
prospects, or parental advice. In comparison, later workplace choices are strongly influenced by a combination
of correspondence to personal values (such as interest, passion, personal fit, flexibility, and creativity) and over-
all comfort in the environment. Discrimination and hostility push women to seek alternative occupations despite
potential financial loss (Interviewees 3 and 11). This finding is supported by another study [46].

For example, the choice of a career in academia was supported by its flexibility, interest in research, and a
desire to teach, as well as comfortable working conditions:

“I didn’t choose academia - academia chose me. They approached me, and I fell in love with teaching.” Inter-
viewee 15.

“If not for the nature of my job, I would not be able to spend so much time with my daughter.” Interviewee
8.

Some of the interviewees were still influenced by their parents’ career advice. Thus, for instance, Interviewee
1 chose academia over industry as it was a respectful position for a woman:
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“...my professor... told me you can work as a lab supervisor... my mother... said it is a very good opportunity...”

Interviewee 5 switched from industry work to academia as her parents considered the former workload un-
safe:

“My father saw me coming back from work at midnight... said: ‘Lady should not be doing all this. Go and
take a Master’s and be a lecturer.””

4.3. Socio-Cultural Context

Our research data demonstrate that even in countries with a more traditional view of gender roles, perceptions
of the technological field, specifically ICT, might differ from the masculine image often observed in countries with
high structural equality, such as Finland. In fact, in India and Jordan, computing-related fields are more gender-
balanced and are considered to be “soft” and “feminine” fields compared to core industries like mechanical and
electrical engineering:

“Mechanical engineering is hard work, you need energy... computer science is only brain work, so girls prefer
it.” Interviewee 13.

“..I hoped to be a medical engineer or mechatronics engineer. Then the people around me told me that these
are for bays. Software engineering is better for you.” Interviewee 1.

These findings once again confirm that many industries are not gender-specific but are perceived as such by
some societies.

At the same time, in these regions, women face mobility restrictions with limited access to study abroad due
to safety concerns.

Interviewees, regardless of the region, highlighted the importance of work-life balance and women'’s caregiving
roles. In some countries, motherhood can limit career opportunities. While women from Europe did not report
having children as a problem during recruitment, they still emphasized the importance of adequate parental leave
and equal participation in childcare for both parents. Interviewees 10 and 14 mentioned this as an important factor
for immigration and choosing a place to live.

“In China, companies don’t want to hire people who are going to experience pregnancy... they want to avoid
financial loss.” Interviewee 10.

4.4. Discrimination Experience

Among interviewees, the majority have mentioned experiencing some form of bias. These cases were present
in both the work and educational environments.
Thus, Interviewee 6 faced a microaggression from her educator:

“I was the only girl in physics class... the teacher did sometimes make inappropriate jokes. He didn’t mean
harm but wasn’t aware of how that might come off.”

A big concern was microaggressions coming from peers:

“There were only six or seven ladies out of seventy-five. I continuously experienced men talking me down,
not considering my opinions, interrupting me...” Interviewee 12.

Many participants felt undervalued in their workspace:

“When I did something significant, it wouldn’t be celebrated. But when a male sysadmin did, it would be
announced.” Interviewee 9.

“We were two women with blonde hair, and clients constantly confused us.” and “They assumed we’d plan
events because we’re outgoing women. We hated it.” Interviewee 11.
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The noticeable pattern was that while participants from Europe and Africa reported experiencing more subtle
forms of discrimination, respondents from Asia were more tolerant of gender discrimination or did not recognize
certain practices as discriminatory in the same way. For example, separating female and male students for course-
work was intended to reduce intersexual interaction in India, corresponding to their cultural values.

Respondents often observed discrimination in teamwork. When women work in a mixed team, they are un-
dervalued and assigned to tasks that are assumed to be more feminine [63]. This dynamic was present in both
educational and professional settings. Students tend to self-segregate into gendered teams to feel more comfort-
able. However, this does not reflect the reality of the industry.

“Sometimes male colleagues assumed I would take documentation or front-end tasks.” Interviewee 14.

“In group work I was always the facilitator... scheduling, keeping documents up to date, making submissions
... [ once tried not to do it... then no one else did anything until right before the deadline.” Interviewee 12.

The lack of confidence in their skills pushes women to avoid “hard tasks” and limit their learning experience.

rn

“Most of the time the ladies say, ‘I'm not good at coding, let me do documentation.”” Interviewee 15.

The potential benefits of team diversity can only be achieved in a comfortable environment. It is important for
educators to recognize that women may face pressure within teams, which can hinder them from fully participating
in teamwork and developing diverse skills [21,64].

The findings suggest that respondents from European countries, especially Finland, seek psychological comfort
when making career choices, even despite financial losses (Interviewees 3 and 11). They show lower tolerance for
subtle biases and carefully evaluate their “personality fit” within the field (Interviewee 12). This may result from
the long-term impact of equality initiatives in their societies and increased awareness of discrimination [47]. This
leads to the conclusion that high awareness about masculinity associated with certain industries helps women to
better recognize and avoid hostile environments. In addition, decent pay rates across different careers support
women in choosing more comfortable pathways.

4.5. Study Approach Differences

Faculty members acknowledged the gender differences in students’ behavior. Female students tend to be more
dedicated to their studies. They earn better grades and focus on coursework quality. Male students, on the other
hand, are more proactive in networking and developing skills for potential employment. This could create a gap in
career readiness and limit women’s employment opportunities.

“..the males are more aware about the new trends in technology... The girls are mainly focusing on the
courses...” Interviewee 1.

“Male students are much more likable, interactive, ready to volunteer. Female students shy away unless made
compulsory.” Interviewee 5.

Interviewee 7 observed that women’s strong focus on academic achievements might be related to high parental
expectations.

These findings suggest that women can overlook employment opportunities and limit their ability to enter
the industry. This leads to a recommendation to involve women in extracurricular activities like hackathons and
industry projects to broaden their exposure and professional networks [65].

4.6. Institutional Interventions

This study shows that, although classroom-level inclusive initiatives are highly researched [4], educators often
lack awareness of actions they can take individually. When asked about gender-inclusive practices, most intervie-
wees suggested institutional-level initiatives, such as school visits, workshops, hackathons, women'’s networking
communities and faculty diversification, while rarely mentioning daily classroom practices.

When talking about outreach initiatives, respondents supported the idea of hands-on experience for young
girls to get the feeling that they are capable:
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“To attract girls, you must demystify computing—show them how to build a website in one day so they see
they can do it.” Interviewee 9.

Atthe same time, highlighting that these events can serve as networking opportunities and increase awareness
about career prospects:

“If I'd been taken to a Women in Tech event in high school, I'd probably be in IT already.” Interviewee 11.

There were also discussions about university-industry collaboration, such as industry visits and projects. How-
ever, Interviewees 4, 6, and 12 acknowledged that they should be organized consciously not to reinforce the existing
stereotypes about the field.

“Company presentations reinforced stereotypes: dark room programmers, no social life. That made me
doubt if I belong.” Interviewee 12.

While there were no explicit questions about quotas, the topic emerged in 6 interviews with a clear division in
opinions. Supporters pinpoint the need to change the industry dynamics, which cannot happen without additional
stimulus [66]. They also emphasize the sense of security that quotas help to achieve.

“Quotas are always criticized as not hiring the best people. But without them, recruitment bias continues.”
Interviewee 11.

“In Sweden, equality demand was clear: the position was for females, open wage policy, equal teams, female
professors present... more supportive culture.” Interviewee 3.

While those who are against quotas highlight the “forced” nature of these actions.

“Maybe we don’t have to increase women in tech... | want women to have all the real information... I don’t
want to force anyone.” Interviewee 2.

Regardless of prevailing institutional initiatives, interviewees suggested several classroom-level actions: using
impactful projects in coursework and ensuring that study materials are inclusive.
5. Discussion

The results section has described the themes that appeared during the interview analysis process. This section
opens the discussion about the interpretation of the findings within the existing theoretical context. As Grounded
Theory was applied for this research, Table 2 presents the inductively emerged categories from the coding process.

Table 2. Code-based categories.

Category Subcategory Codes
Internal drivers Personality Creativity; Flexibility; Proactivity
Interest and values Interest; Passion; Personal fit; High trend awareness; Career prospects; Psychological and physical safety; Role
models
External Socio-cultural norms Prestige culture; “SE is a 'soft’ career”; “This is not for girls”; Female caretaking role; Politeness and
expectation Reservedness (as expected feminine traits)
Family expectations Family influence; Mobility restriction; Safety concerns; Career prospects; Focus on academic achievements
Experience Positive Early exposure; Networking; “Side” projects; Psychological and physical safety; Quotas; Role models; Exposure
events
Negative Microaggression; Biased recruitment; Glass ceiling; Low female representation; Exclusion; Feeling

undervalued; Unwanted role assignment; Gendered teams; Unequal contribution; Disrespect

The authors would like to acknowledge that due to the relatively small sample size, the results should be un-
derstood as a lens emerging from the data, rather than a fully developed or validated model.

The interviews revealed three main contributors affecting the career choices of women in technology: inter-
nal drivers, external expectations, and experience. Internal drivers represent individuals’ personality, interest, and
values. External expectations consist of two subcategories grounded in the interview data: socio-cultural norms,
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which represent cultural gender expectations, overall social attitude towards technology fields, and the role of
women within it; and family expectations. Experience, positive or negative, can reshape the other two categories
over time. Participants’ stories suggested the interconnections between these categories presented in Figure 1.

External expectations Internal drivers
Social norms & family Personality, interest & values
Experience
Positive and negative

Figure 1. Suggested Model of Career-Decision Mechanisms.

The model proposes five mechanisms:

1. External expectations often determine which personality traits are nurtured among genders. At the same time,
they form individuals’ values. Thus, for instance, interviewees referred to familial expectations as the reason
for female students’ focus on academic achievements.

2. Internal drivers lead individuals to seek out experiences. For example, Interviewee 11 was purposefully look-
ing for IT networking events to find a supportive environment when changing her career.

3. Experience can gradually change individuals’ interests and personality. Positive experience strengthens atti-
tudes towards technology, while negative weakens. Thus, several interviewees dropped out of the industry
due to hostile environments.

4. External expectations can produce experiences. Like stereotypes existing in society produce discrimination.

5. Meanwhile, experience can weaken or diminish the importance of external expectations. Networking events
and exposure to role models helped several interviewees to keep their career in technology and challenge
the hostility. In other words, the “authority” of the external expectations can gradually disappear through
acquiring positive experience.

These inductively revealed findings correspond to the SCCT. Internal drivers share the ground with self-efficacy,
outcome expectations, and personal goals, which represent the core of SCCT [55]. While the environment is inte-
grated within the SCCT model and not as a separate element, it still reflects external expectations in the suggested
model [56].

The important observation of this study is that career choice is not something that happens once but stays
relevant throughout life. The model is dynamic, mostly through experience that shapes attitudes towards or against
a technology career. When negative factors outweigh positive ones, individuals may switch careers. This draws the
difference between the suggested model and SCCT.

While SCCT acknowledges that self-efficacy and outcome expectations can change through experience, its fo-
cus remains on the interests and choices that are formed in early adulthood [55]. This study suggests treating
experience as a continuous, lifelong force that can affect career change at any stage.

This is exactly why educational institutions and industry should focus on providing individuals with positive
experiences, since reshaping socio-cultural expectations and personalities is harder to achieve, if necessary at all.
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6. Conclusions

The study’s finding reframes a long-standing problem: it is not women who are incompatible with technology,
but rather technology’s image that has been constructed as incompatible with women. Across eight culturally dis-
tinct contexts, from Finland to Kenya to Jordan to Malaysia, the evidence share the same insight: industries are not
gendered, their representations are [67]. This conclusion is both diagnostic and forward-looking: if the barrier is
imagistic rather than structural, the solution does notlie in numerical quotas but in a deliberate reimagining of what
a technology professional looks like, sounds like, and does. The scope of the study provided a unique opportunity to
capture dual perspectives of women who were both former technology students and current educators, while also
taking different cultural contexts into consideration. Through grounded theory analysis, the study revealed several
theoretical and practical contributions, including extending SCCT to a lifelong, rather than adolescent, framework.

6.1. Theoretical Contributions

Inductively, three core categories emerged to explain the technology career choice phenomenon: internal
drivers, external expectations, and experience. The model mechanisms align with the existing SCCT theory, which,
on the one hand, supports the proposed model’s validity and, on the other, opens the discussion for further research.
This study’s principal theoretical contribution is to extend the perception of the career-choice timeline. Social Cog-
nitive Career Theory has dominated research on women'’s career choices in STEM for over two decades. It consists
of three components: self-efficacy beliefs, outcome expectations, and personal goals. However, the theory frames
career formation as a process that occurs primarily in early adulthood, rather than as a continuous process. The
findings challenge this: across eight cultural contexts and multiple career stages, the fifteen women in this study
showed that career commitment and career change are equally available at thirty-five as at eighteen, provided accu-
mulated experience sufficiently influences the balance between internal drivers and external expectations. There-
fore, our findings propose treating career choice as a lifelong action rather than a decision made in early adulthood
and focusing on providing positive experiences for female students and professionals to engage and retain them in
technology.

The international nature of this study revealed that perceptions, not industries, are gendered. In some coun-
tries, ICT fields like software engineering and computer science are perceived as “soft” disciplines and, therefore,
more suitable for women than other technical fields. Meanwhile, it is not the case in the European Union, where
only 19.5% of ICT specialists are women [68]. Previous research has already shown that gender representation
in technology differs across countries depending on cultural stereotypes and field “image” [16]. Since the findings
reveal that the problem is based on what society believes about the field and not, for example, economic factors, the
solution needs to shape how the fields are represented and talked about.

That leads to another finding of this study: structural equality does not eliminate bias. In countries with high
gender-equality rankings, women still experience gender discrimination. However, structural equality increases
awareness about biases and unfair treatment, making women less tolerant of a hostile environment. Knowing
potential risks, women decide to avoid environments where they can be discriminated against. This phenomenon
can explain the gender equality paradox [12] and aligns with Stereotype Threat theory, which suggests that even
awareness of stereotypes is enough to hinder career choices [69]. This once again emphasizes the importance of the
“image” of the fields [70] and how they are represented. If women who are less tolerant of discrimination believe
they will be treated unfairly, they will not join the fields.

6.2. Practical Contributions

Across countries, faculty members showed limited awareness of classroom-level inclusion. When asked to sug-
gest gender-inclusive actions, participants usually named institutional practices like outreach activities or diversity
policies. At the same time, they mentioned that gender discrimination frequently emerges in the classroom, for
example, during teamwork. Classroom climate depends on faculty awareness and pedagogical practice [10,54]. In-
stitutional policies alone cannot ensure educators include inclusivity in their daily practice. Therefore, institutions
should provide training in inclusive pedagogy. This can also help align learning experiences with career prepara-
tion, as interviewees indicated that female students tend to be more coursework-focused and do not pay enough
attention to networking and extracurricular activities. Promoting industry collaboration and partnerships with gen-
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der inclusiveness in mind can improve women’s career readiness and ensure persistence in the field, as exposure
to professional communities and applied experiences facilitate transitions to the workforce [48].

As family influence emerged as an important factor in this study, universities should design outreach activities
to engage families. These initiatives can inform about career prospects and challenge gender stereotypes that per-
sist in technology. This recommendation is particularly important in countries where technological fields are not
“self-promoted” as prestigious and financially attractive. Engaging young girls in hands-on and welcoming outreach
events gives universities a chance to demonstrate how accessible technological fields can be. Although ICT is per-
ceived as a gender-neutral field in some countries, many industries still require image transformation regardless
of the region.

Increasing the visibility of female faculty can strengthen representation and a sense of belonging. Like the
voices in this study, fifteen women who have navigated tech education, excelled professionally, and now shape
their field as educators, they represent more than individual stories. They are a largely untapped source of insti-
tutional knowledge. If universities are serious about gender inclusion, they must listen to those who have lived
with both the problem and the solution. Future research that engages these dual perspectives and tests the lifelong,
experience-driven career model will better turn gender equality policies into inclusive classroom realities. Our
study participants are promoting impactful and targeted recruitment, such as quotas with females in technology
branded call for applicants, which may be a good tool to help diversify teaching staff.

6.3. Limitations

The data sample of the study (15 participants) is limited and is unevenly distributed across the eight countries,
which restricts making national-level claims. Instead, it only identifies thematic patterns.

The focus on faculty members limits the study to the perspectives of women who have remained in academia.

Cultural interpretations of discrimination and gender roles vary significantly. Further comparative studies
could deepen the understanding of how these differences shape women’s trajectories in technology.

Data analysis and interpretation may have been influenced by the researchers’ perspectives and prior assump-
tions. Authors acknowledge that member-checking wasn’t conducted; credibility of results was supported by team-
based code review.

6.4. Future Research Directions

Future research can explore whether career choice patterns differ across life stages with more balanced sam-
pling. To investigate the difference between adolescents’ career choices and those of individuals who decide to
switch careers. Including future longitudinal studies to examine whether and at what career stage the erosion of
external expectation authority through positive experience mechanism, is most active, and whether this erosion
differs systematically by cultural context.

A wider geographical scope can help to capture more cultural and institutional patterns of female pathways
into technology.

It would also be valuable to include the perspectives of male faculty members, both to understand their role in
shaping classroom climates and to compare their perceptions with those of female colleagues.

Based on the findings, we have practical recommendations to design faculty training and to consider using mod-
ern Artificial Intelligence (Al)-based leadership and manager role self-orientation, as well as empathic Al Avatar-
based training programs to develop the supporting system in evaluation policy and material inclusion, without
forgetting to study gender and racial biases. [71]. Follow up studies and area special researchers can evaluate
such new methods potentials and effectiveness of such an initiative. Where, future research should empirically
evaluate whether Al-facilitated inclusive pedagogy training produces measurable shifts in faculty awareness and
classroom climate, assessed through pre-post observation protocols and student experience surveys. This can also
be expanded to developing micro-level everyday practice guidelines to ensure comfortable classroom climates.
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