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Abstract. The role of women in shaping the future of technology has become a critical area of 
focus in recent years, with efforts aimed at addressing gender disparities and promoting 
inclusivity in tech fields. The research examines educational barriers, workplace gender biases, 
mentorship programs, and the impact of female entrepreneurship on innovation within the 
technology sector. A quantitative research design was employed, utilizing a survey with 120 
participants from four faculties—Medical, Computer Science, Social Science, and Education—
across different age groups. The data were analyzed using descriptive statistics to uncover 
patterns and insights. The results indicate that educational barriers, such as the lack of 
encouragement for women in STEM fields, remain a significant challenge. Gender biases in the 
workplace were also found to negatively affect career advancement opportunities for women 
in technology, with participants reporting substantial concerns regarding systemic 
discrimination. However, mentorship programs were seen as highly effective in encouraging 
women to pursue careers in technology, and female entrepreneurship was perceived as having 
a notable impact on innovation within the sector. The findings suggest that while challenges 
persist, there are emerging opportunities to enhance women’s contributions to technology, 
particularly through education, mentorship, and support for female entrepreneurs. In 
conclusion, the study emphasizes the need for continued efforts to address gender inequality 
in technology fields, with a focus on fostering supportive environments that enable women to 
thrive in the industry. 

Keywords: Women in Technology, Gender Bias, Mentorship Programs, Female 
Entrepreneurship, Educational Barriers. 

1. Introduction     
The role of women in shaping the future of technology has evolved significantly 

over the last few decades, and this transformation continues to be a critical aspect of the 
tech industry. Historically, women were underrepresented in fields like science, 
technology, engineering, and mathematics (STEM), but their involvement has been 
steadily growing, bringing new perspectives, innovations, and leadership styles to these 
sectors [1]. The increasing participation of women in technological development is not 
only reshaping the technological landscape but also empowering women to become 
leaders in a traditionally male-dominated space. The challenges, achievements, and 
opportunities in this regard present an exciting area of study, particularly as gender gaps 
in STEM continue to be addressed [2]. 

Women’s contribution to the development of technology is often overlooked, but 
they have been pioneers in many areas, including computer science, engineering, and 
telecommunications. For instance, women like Ada Lovelace, the first computer 
programmer, and Grace Hopper, a U.S. Navy rear admiral, were early trailblazers who laid 
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the groundwork for modern computing [3]. In recent years, technological advancement 
has become increasingly dependent on diversity of thought, and as more women enter 
these fields, they are bringing innovative solutions that are transforming technology. This 
shift is especially important in shaping the future of artificial intelligence (AI), digital 
learning, and mobile technologies, where women have started to occupy influential roles 
in both academia and industry, pushing forward the boundaries of what is possible in the 
digital era [4], [5]. 

However, despite these advancements, challenges still persist. One of the primary 
barriers that women face in technology is the underrepresentation of women in STEM 
fields, especially in leadership roles. The gender gap in tech careers is often attributed to 
social and cultural biases, which prevent women from entering or advancing in these 
fields [6]. Moreover, women face unequal access to resources, funding, and mentorship, 
which further hinders their progress in shaping technological innovation. Gender biases 
also influence the design and development of technology, as many systems fail to account 
for women’s needs, limiting their potential impact on societal progress [7]. 

Nevertheless, the increasing emphasis on gender diversity and inclusion in tech 
companies, universities, and governments is opening new doors for women [8], [9]. 
Programs promoting digital literacy, STEM education for girls, and gender-neutral 
recruitment practices are helping close the gap [10]. The empowerment of women 
through technology is also creating opportunities for entrepreneurial ventures, where 
women are not only contributors but also leaders of startups that aim to solve global 
challenges [11], [12]. As more women take on these roles, they contribute to shaping a 
sustainable and equitable technological future for all. 

By addressing the challenges women face, acknowledging their achievements, and 
leveraging the opportunities available, we can pave the way for a future where women 
play a central role in technological advancements. As research suggests, supporting 
women's engagement in technology can drive innovation, enhance economic 
development, and create a more inclusive and fair digital world [13], [14], [15]. 

Opportunities Challenges Ref 
Inclusive policies create a supportive 
environment for women in technology. 

Educational barriers limit women’s access to STEM 
fields, reducing representation in technology. 

[1] 

Female entrepreneurship drives 
innovation and inclusivity in the tech 
sector. 

Workplace biases such as unequal pay and limited 
leadership roles hinder career advancement for 
women. 

[2] 

Mentorship programs empower women 
and encourage them to pursue tech 
careers. 

Societal stereotypes and cultural biases discourage 
women from entering and excelling in technology 
careers. 

[3] 

Collaboration networks promote 
knowledge sharing and leadership 
opportunities. 

Limited access to networking and professional 
development hinders career progression. 

[4] 

Technological advancements provide 
flexible remote work options for women. 

Balancing work-life responsibilities remains a 
challenge, affecting productivity and career growth. 

[5] 

Table 1 highlights the opportunities and challenges faced by women in the 
technology sector. Opportunities include inclusive policies that create supportive 
environments for women as cited by [1] and female entrepreneurship, which drives 
innovation and inclusivity as noted in [2]. Mentorship programs empower women, 
encouraging them to pursue technology careers according to [3], while collaboration 
networks enhance knowledge sharing and leadership opportunities as highlighted in [4]. 
Technological advancements also enable flexible remote work options, allowing women 
to balance professional and personal responsibilities as discussed in [5]. 

Table1. Challenges 
and Opportunities 

for WomeTechnology 



Licensee: Tinta Emas Institute 

606 © S. Raufi et al.  

However, persistent challenges include educational barriers, which limit access to 
STEM fields and reduce representation in technology, addressed by [1]. Workplace 
biases, such as unequal pay and restricted leadership roles, obstruct career growth, 
emphasized in [2]. Societal stereotypes and cultural biases discourage women from 
entering and thriving in tech careers, explained by [3]. Furthermore, limited networking 
opportunities and work-life balance struggles impede their progress, as pointed out in [4] 
and [5]. Overcoming these barriers is vital to realizing the full potential of women in 
technology, benefiting the sector and society. The role of women in shaping the future 
of technology has garnered increasing attention in recent years, as gender diversity in 
tech becomes a key focus of research and policy. While significant strides have been 
made in empowering women to participate in technological fields, challenges persist that 
hinder their full integration into the industry. The literature highlights the multifaceted 
nature of these challenges, as well as the numerous opportunities for women to 
contribute to technological advancements. 

One of the primary barriers that women face in technology is the gender gap in 
education and training, particularly in science, technology, engineering, and mathematics 
(STEM) fields. Studies show that women are underrepresented in STEM education, with 
fewer women pursuing degrees in computer science, engineering, and related disciplines 
[1],[2]. This disparity in educational opportunities leads to fewer women entering the 
workforce in technology-related fields, contributing to a lack of gender diversity in tech 
companies [3]. Furthermore, social and cultural factors often discourage young girls from 
pursuing STEM careers, leading to a significant gap in female representation in 
technology [4]. 

In addition to educational barriers, workplace challenges such as gender bias, 
unequal pay, and limited career advancement opportunities persist. Research suggests 
that women in technology face systemic discrimination, with fewer opportunities for 
promotions or leadership roles compared to their male counterparts [5],[6]. Studies also 
show that women are more likely to experience workplace harassment, which further 
exacerbates their exclusion from top roles in the tech sector [7]. Addressing these issues 
requires not only changing corporate policies but also shifting societal attitudes towards 
gender equality in the workplace [8],[9]. Despite these challenges, women continue to 
make significant contributions to technological innovation. Female leaders and 
innovators in technology have driven advancements in various fields, including artificial 
intelligence, cybersecurity, and digital entrepreneurship [10],[11]. The growing 
recognition of women's achievements in tech has led to the creation of support networks 
and initiatives aimed at fostering gender inclusivity and encouraging more women to 
enter the field [12]. Programs such as mentorship, internships, and scholarships have 
been established to provide young women with the necessary resources and guidance to 
succeed in the tech industry [13]. 

Opportunities for women in technology also exist in the realm of entrepreneurship, 
where women-led startups are increasingly shaping the future of technology [14]. Studies 
have shown that women entrepreneurs bring unique perspectives and innovative 
solutions to the tech sector, often focusing on social impact and inclusivity [15],[16],[17]. 
By supporting female entrepreneurs and promoting policies that facilitate their success, 
the tech industry can benefit from a diverse array of ideas and approaches [18-20],[22-
23]. The objective of this study is to explore the challenges faced by women in the 
technology sector, identify strategies for overcoming these barriers, and highlight the 
role of inclusive practices in fostering diversity and innovation. By examining initiatives 
such as education, mentorship, and supportive policies, this study aims to provide 
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actionable recommendations for creating an equitable and empowering environment for 
women in technology, ultimately benefiting the industry and society at large. 

2. Methods 
2.1 Research Design and Participants 

This research employs a quantitative study design, focusing on the collection and 
analysis of numerical data to assess various factors that affect the participation and 
success of women in technology fields. The primary goal of the study is to understand 
how educational barriers, workplace gender biases, and societal attitudes influence 
women's participation in technology-related fields across different academic disciplines. 
The data collection process aims to capture a range of experiences and perceptions from 
female students in diverse faculties.  

The study population consisted of students enrolled in a university across four 
distinct faculties: Medical, Computer Science, Social Science, and Education. A total of 
120 participants were included, with 30 respondents from each faculty, representing 
different age ranges within the groups participants were selected using a simple random 
sampling technique, ensuring equal representation across age groups and faculties. This 
approach minimized selection bias and allowed for a diverse range of perspectives on the 
role of women in technology. The inclusion of multiple faculties enables a broad 
understanding of how various academic backgrounds influence perceptions and 
experiences related to the topic. 

2.2 Data Collection 

Data were collected through a structured online survey distributed to participants 
via email and social media platforms. The survey consisted of demographic questions 
followed by Likert-scale items that assessed the perceived impact of educational barriers, 
workplace biases, and societal attitudes on women's participation in technology fields. 
The survey also included questions about mentorship programs, female 
entrepreneurship, and career advancement opportunities. By using Likert scales, the 
study was able to gather both quantitative and qualitative data, providing depth to the 
participants' responses. 

2.3 Data Analysis and Ethical Considerations 

The collected data were analyzed using Microsoft Excel. Descriptive statistics were 
used to summarize demographic information and responses to survey items. Frequencies 
and percentages were calculated for each survey item, allowing the researcher to identify 
key trends and patterns. Additionally, tables and charts were generated to visually 
represent the findings, enabling clearer interpretation and analysis of the results. These 
visual aids helped to identify differences and similarities across faculties, age groups, and 
responses to key questions. Informed consent was obtained from all participants prior to 
data collection, ensuring that they were fully aware of the study's purpose and their 
rights. Participants were assured of their confidentiality and anonymity throughout the 
research process. Ethical approval for the study was granted by the university's 
institutional review board, which ensured that the research met the ethical standards for 
conducting studies involving human subjects.  

3. Result and Discussion 
3.1 Result 

The results section presents the findings from the data analysis, highlighting key 
patterns and trends observed across the various faculties and age groups. These results 
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provide valuable insights into the factors influencing women's participation in 
technology-related fields. 

Demographic Group Age Range Sample Size Percentage (%) 
Medical Faculty 20-25 years 30 25% 
Computer Science Faculty 18-24 years 30 25% 
Social Science Faculty 20-25 years 30 25% 
Education Faculty 24-30 years 30 25% 

This table illustrates the distribution of participants across four different faculties: 
Medical, Computer Science, Social Science, and Education. Each faculty is represented by 
a sample of 30 individuals, with their respective age ranges specified. The age ranges for 
the faculties are as follows: 20-25 years for Medical, 18-24 years for Computer Science, 
20-25 years for Social Science, and 24-30 years for Education. The distribution is evenly 
spread across all faculties, with each group comprising 25% of the total sample size of 
120 participants. This balanced representation enables a diverse analysis of perspectives 
from various fields of study. 

 

The data reflects the responses of 120 participants from four faculties regarding 
the impact of educational barriers on women's participation in technology-related fields. 
The highest number of responses in all faculties were in the "Strongly agree" and "Agree" 
categories, indicating that educational barriers are broadly perceived as a significant 
obstacle for women in tech fields. The Computer Science Faculty, in particular, showed 
the highest number of "Strongly agree" responses (12), which may reflect the faculty's 
direct engagement with technology-related subjects. 
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Medical Faculty responses also highlighted a strong agreement (10 "Strongly 
agree"), but with fewer "Neutral" responses compared to the other faculties. The 
Education Faculty exhibited a similar trend, with a notable number of participants 
agreeing (11) or strongly agreeing (7), indicating recognition of barriers within their own 
or similar fields. Social Science Faculty responses were more evenly distributed, with a 
relatively higher number of "Neutral" responses (7), suggesting that educational barriers 
in the technology sector might be perceived as less impactful in this field. 

 

The majority of respondents across all faculties (especially from the Computer 
Science Faculty) reported that gender biases have a significant effect on career 
advancement in the technology industry. Medical Faculty participants primarily indicated 
a "very high extent" (12 responses), highlighting a perception of major barriers. The 
Computer Science Faculty similarly showed a substantial number of responses for "very 
high extent" (15 responses), but also had a notable portion selecting "high extent" (7 
responses), reflecting a less extreme but still significant concern. In contrast, the Social 
Science Faculty showed a relatively more balanced distribution, with most participants 
indicating a "high extent" (15 responses). The Education Faculty displayed a more varied 
range of responses, with the majority in the "very high extent" (6 responses) category, 
suggesting a recognition of gender biases impacting career advancement within the 
educational and technology sectors. The analysis underscores the persistent issue of 
gender biases affecting women’s career opportunities, particularly in fields related to 
technology and sciences. 
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In Figure 4, the responses about the impact of female entrepreneurship on the 
innovation landscape in the technology sector show that a significant number of 
participants from all faculties believe that female entrepreneurship has a moderate to 
high impact on innovation. The Social Science Faculty (20-25) indicated the highest 
number of respondents (8) selecting "very high impact," highlighting the connection 
between gender-focused entrepreneurship and technological innovations in their field. 
In contrast, the Education Faculty (24-30) reported the lowest "no impact" responses (0), 
suggesting they perceive more influence from female entrepreneurship on innovation in 
technology. 

 

Figure 5 represents the responses regarding how societal attitudes towards women 
in technology affect their willingness to enter the field. The majority of participants from 
all faculties rated the influence of societal attitudes as neutral or positive. However, the 
Computer Science Faculty (18-24) displayed a higher percentage of negative responses, 
indicating that societal attitudes may have a more discouraging effect on women in the 
technology field. On the other hand, Social Science Faculty (20-25) and Education Faculty 
(24-30) leaned more positively, with a greater number of participants perceiving societal 
attitudes as either positive or neutral. 

3.2 Discussion  

The role of women in shaping the future of technology is increasingly acknowledged 
as a key driver of innovation and progress. However, this study highlights that barriers to 
women's full participation in technology persist, particularly in terms of education, 
workplace discrimination, and societal attitudes. These challenges are multifaceted, yet 
opportunities remain to promote women's involvement in technological fields, which can 
lead to both individual and societal advancement. A significant finding of the study is the 
gender gap in education, especially within STEM disciplines. Women remain 
underrepresented in technology-focused fields, which has been well-documented in 
previous research [1],[2]. This gender disparity is particularly prominent in Computer 
Science and Engineering, areas traditionally dominated by men. Survey responses from 
the Computer Science Faculty underscored this underrepresentation, pointing to 
educational barriers such as limited access to quality training and the persistence of 
societal stereotypes, which discourage women from pursuing careers in these fields 
[3],[4]. Faculty-specific differences in perceptions of educational barriers are evident. For 
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instance, respondents from the Medical Faculty were more likely to emphasize 
challenges related to societal expectations, while those from the Education Faculty 
focused on the lack of targeted programs to encourage female participation in STEM. 
These variations indicate that educational interventions must be tailored to the specific 
barriers faced by women across different disciplines. 

Another key challenge identified is workplace gender biases, which were 
acknowledged by participants from all faculties. These biases remain a persistent issue 
for women in technology, hindering their career advancement. Gender-based 
discrimination, especially in male-dominated sectors like technology, limits opportunities 
for women in leadership roles and often results in fewer women remaining in the 
workforce over time. Faculty-specific differences in perceptions of these biases were 
apparent. For example, participants from the Computer Science Faculty were more likely 
to report higher levels of gender discrimination, likely reflecting the male-dominated 
nature of the field. In contrast, those from the Medical and Education faculties expressed 
concerns about subtle forms of bias, such as gendered expectations and the lack of 
support for women in balancing work and family responsibilities. These findings highlight 
the need for systemic changes across both the corporate and educational spheres, where 
gender equality can be fostered through policy reforms and shifts in societal perceptions 
of gender roles in professional environments [7],[8],[24]. 

Despite these persistent challenges, women continue to play a significant role in 
driving technological innovation. The role of female entrepreneurship, highlighted in the 
study, is particularly impactful. Many participants recognized the positive influence of 
women-led businesses in the technology sector. Women entrepreneurs often bring 
diverse perspectives to technology, focusing on social impact, inclusivity, and 
sustainability, all of which are essential for shaping the future of innovation [14],[15],[21]. 
Faculty differences also emerged here, with respondents from the Computer Science 
Faculty emphasizing the technological innovations driven by female entrepreneurs, while 
those in the Education and Medical Faculties highlighted the broader social and 
community-oriented contributions of women entrepreneurs. These varying perspectives 
underline the importance of promoting female entrepreneurship within the tech sector, 
as it opens additional avenues for women to influence the development of emerging 
technologies and contribute to a more inclusive innovation landscape. 

Finally, mentorship programs were universally viewed as essential tools for bridging 
the gap between women and career opportunities in technology. The data revealed that 
mentorship is perceived as highly effective in motivating young women to pursue and 
sustain careers in technology. Faculty differences in the perception of mentorship 
programs were subtle, with the Computer Science Faculty placing greater emphasis on 
technical mentorship, while the Medical and Education Faculties focused on holistic 
mentorship approaches that consider work-life balance and personal development. 
These insights suggest that mentorship programs should be tailored to the specific needs 
of women in different fields, helping to provide guidance not only in technical skills but 
also in career navigation and personal growth. 

The findings of this study underscore the importance of addressing both the 
universal and faculty-specific challenges that women face in the technology sector. 
Educational barriers, workplace gender biases, and the need for mentorship programs 
remain significant, but opportunities through female entrepreneurship and tailored 
support systems offer promising avenues for fostering greater female participation in 
technology. By addressing these challenges and promoting inclusive practices, we can 
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help ensure that women continue to play a central role in shaping the future of 
technology, ultimately benefiting both the tech industry and society as a whole. 

4. Conclusion 
In conclusion, the role of women in shaping the future of technology is a critical 

topic that continues to evolve, with significant strides being made towards achieving 
gender equality in the field. However, challenges persist that hinder the full integration 
of women into technological roles, particularly in education, the workplace, and societal 
perceptions. The barriers in education, including the underrepresentation of women in 
STEM disciplines, remain one of the most prominent issues, limiting opportunities for 
women to enter and thrive in technology-related fields. Despite this, initiatives aimed at 
encouraging young women to pursue STEM education are vital and can play a crucial role 
in bridging the gender gap. Workplace gender biases also pose significant challenges to 
the career advancement of women in technology. Women continue to face 
discrimination, unequal pay, and limited opportunities for leadership roles, which can 
hinder their professional growth and discourage them from staying in the industry. 
Addressing these biases requires systemic changes at both organizational and societal 
levels to ensure equal career opportunities for all individuals, regardless of gender. 

At the same time, there are ample opportunities for women to contribute to the 
technological landscape, particularly through entrepreneurship. Women-led startups are 
increasingly driving innovation in the tech sector, bringing diverse perspectives and 
solutions that are focused on inclusivity and social impact. Female entrepreneurship is a 
powerful force for positive change and can shape the future of technology in meaningful 
ways. Moreover, mentorship programs continue to be highly effective in guiding young 
women toward successful careers in technology. By providing support, guidance, and 
opportunities, mentorship programs help to inspire the next generation of women 
leaders in the tech industry. While challenges remain, the growing recognition of 
women’s contributions and the ongoing efforts to promote gender inclusivity provide a 
promising outlook for the future of women in technology. Through continued efforts, the 
future of technology will be shaped by diverse voices, creating a more inclusive and 
innovative industry. 
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