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Abstract: Women’s education in Saudi Arabia has experienced profound transformation over the past decade, driven by rapid 

digital expansion and national reforms aligned with Vision 2030. The study provides a structured policy and literature analysis of 

women’s educational development in the digital era, examining key trends, persistent challenges, and emerging opportunities. 

Drawing on recent scholarly literature, national statistics, and government policy documents, the paper analyzes patterns of 

increased female enrolment in higher education, the expansion of e-learning platforms, and the integration of digital technologies 

across educational institutions. The findings indicate that digital transformation has significantly expanded access to education for 

women, reduced geographical constraints, and facilitated greater participation in STEM and professional fields. However, structural 

challenges remain, including disparities in digital literacy, uneven technological infrastructure, socio-cultural limitations, and 

unequal access to advanced digital resources. The analysis further demonstrates that government-led digital initiatives, online 

learning ecosystems, and remote work preparedness programs are reshaping women’s academic and professional trajectories. By 

situating women’s education within the broader framework of digital transformation and gender empowerment, this study 

contributes to ongoing debates on the digital divide and educational equity in the Gulf region. It identifies strategic policy priorities 

to enhance inclusive digital access, strengthen digital competencies, and sustain long-term educational empowerment for women 

in Saudi Arabia. 
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1. Introduction 

The education of women in Saudi Arabia has experienced a significant change in the last 50 years and the 
institution has been deprived of limited provision and today, most of the university enrolments are occupied by women 
in various subjects. This change is indicative of the larger socio-economic reform, policy restructuring, and a strategic 
national agenda that puts education as a source of economic diversification and social modernization. The recent 
reform agendas, especially as outlined in Vision 2030 have positioned the role of women in education and the labor 
market as the priority in the country development (Kingdom of Saudi Arabia, 2024). The five-year implementation 
review in the Vision 2030 framework provides specific targets on the way to increase the female workforce 
participation and the higher education access, as well as to introduce the digital technologies in the learning systems 
(Kingdom of Saudi Arabia, n.d.). 

The history of women education in the Kingdom has been characterized by progressive institutional growth of 
women education in gender-segregated systems, which, however, still as allowed high tertiary enrollment. According 
to current-day analyses, the educational level of women has also played a role in the shift of the country towards the 
knowledge-based economy (Jawhar et al., 2022). Reform is also being presented not just as a social need but as an 
economic one which connects the development of skills in women to productivity and competitiveness (World Bank, 
n.d.-b). The policy discussion has, therefore, shifted away towards access and into quality, employability and labor 
market alignment (Pankratova et al., 2024). 

The most important change in this direction is the digital transformation. The combination of learning 
management systems, online Learning and digital governance has transformed the way pedagogical education has 
been delivered in Saudi institutions. This change was accelerated by the massive growth of online education 
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throughout and after the COVID-19 pandemic, entrenching digital infrastructure into regular higher education 
(Alghamdi, 2022). The steady increases in ICT penetration and readiness are indicators of national digital adoption 
(International Telecommunication Union [ITU], 2023). Nevertheless, regional evaluations still reveal ongoing gender-
based digital divide and digital skills gaps, which mean that special actions are still required (United Nations Economic 
and Social Commission for Western Asia [ESCWA] & ITU, 2018). 

This analysis is based on the human capital theory which frames education as an investment into productivity 
and growth and on gender digital divide scholarship which brings out structural differences in access, skills, and 
technology involvement. These frameworks shed light on both transformative and stratifying aspects of the digital 
reform. 

Reforms on education have also been in conflict with changing gender norms. Research shows that the 
empowerment of women is becoming enshrined in policy agendas and the mainstream discussions (Alshehry, 2023), 
and according to the more general sociological accounts, the redrawing of the academic and professional roles of 
women into a reform-based national agenda is taking place (Kosar, 2025). Non-traditional participation, especially in 
the STEM domain, has also increased according to the economic diversification and restructuring of the labor market 
policies. 

Combined, these reforms and digital programs mean a revolutionary period of Saudi women education. But the 
change is still not even. Digital transformation and gender empowerment are usually discussed as two concepts in 
scholarship. This review incorporates these strands in order to measure both progress and structural mediation. Even 
though there has been an enhancement of enrolment and digital integration, concerns have been raised on the digital 
equity, skills congruence and sustainability of reform in the quick-paced technological ecosystems. The research 
question that this review will be answering is as follows: How has the digital transformation as envisioned in vision 
2030 changed the access, participation, and structural empowerment of women in education in Saudi Arabia, and to 
what extent are systemic constraints mediating these benefits? Through a synthesis of both policy and academic 
evidence, the study is able to establish patterns of reforms, inequalities that persist, and strategic priorities in the future. 

In order to put the reforms in perspective, Table 1 is a summary of national indicators and policy milestones in 
the context of women education and digital transformation in Vision 2030. 

Table 1: Vision 2030 Strategic Priorities Related to Women’s Education, Workforce Participation, and Digital 
Inclusion 

Policy Domain 
Vision 2030 Strategic 

Target or Priority Indicator / Progress  
Relevance to Women’s 

Education & Digital 
Empowerment 

Key References  

Female 
Workforce 

Participation 

Increase women’s 
participation in the 
workforce under 

economic diversification 
goals 

Female labor force 
participation increased, 
with official statistics 

indicating a rise toward 
Vision 2030 goals 

Reflects improved 
linkages between 

education and 
employment for women 

General Authority for 
Statistics, Saudi Arabia. 
(2025). Saudi Women’s 
Statistics Report 2024 

Employment 
Inclusion & 

Unemployment 

Reduce unemployment 
and enhance inclusion 
through education-to-

work transitions 

Vision 2030 2024 Annual 
Report documents 

progress on employment 
priorities 

Signals alignment of 
education systems with 

labour market integration 

Saudi Vision 2030. 
(2025). Vision 2030 
Annual Report 2024 

Higher Education 
Access 

Expand access and 
quality of higher 

education for all citizens 

Government reporting 
confirms increased 

female enrolment and 
diversification of majors 

Supports broader 
participation in STEM 
and professional fields 

Saudi Vision 2030. 
(2025). Vision 2030 
Annual Report 2024 

Digital Education 
& ICT Expansion 

Strengthen digital 
infrastructure and 

services across sectors 

ITU indicators show 
improved national ICT 

adoption and connectivity 

Underpins online and 
blended learning 

opportunities for women 

International 
Telecommunication 

Union. (2023). 
Measuring digital 

development: Facts & 
figures 2023 

E-Learning & 
Distance 

Education 
Integration 

Institutionalize 
digital/distance education 

in general and higher 
education 

World Bank reports 
document online learning 

adoption and systems 
integration 

Enhances flexibility and 
access for women across 

regions 

World Bank. (n.d.-a). 
Saudi Arabia’s digital 

and distance education… 

Women’s Skills 
Development & 
Empowerment 

Promote lifelong learning 
and skills development 

for women 

World Bank 
documentation highlights 
reforms supporting skills 

and participation 

Connects education 
attainment with long-
term empowerment 

outcomes 

World Bank. (n.d.-b). 
Saudi women — Skills 
development, lifelong 
learning, and reforms 
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Figure 1: Conceptual Framework Linking Vision 2030 Reform Drivers to Women’s Empowerment Outcomes 
through Educational Transformation and Digital Opportunities 

Source: Author’s conceptualization based on Vision 2030 policy framework and reviewed literature. 

Figure 1 shows the pathway conceptualization in which Vision 2030 macro-level reform drivers affect the 
outcomes of women empowerment. Educational change is the driving force, structured by the conditions of the 
structure, and digital opportunities are the facilitating drivers of the reform system. 

2. Methodology 

The study uses a narrative review methodology to discuss the current trends in the field of women education in 
Saudi Arabia in the context of the Vision 2030 and digital transformation reforms. It composes peer-reviewed articles, 
policy reports, and open-access institutional publication published within the period of 2016-25. The chosen literature 
was conceptually reviewed to report on key trends of female enrollment, participation of participation in STEM, digital 
integration, structural issues, and policy-provided opportunities. The review focuses more on critical interpretation, 
not descriptive reporting, and enables a coherent evaluation of how the endeavors to reformulate education and to 
modernize the digital world are transforming the access, participation, and empowerment of women in the Saudi 
context. 

3. Digital Transformation of Women’s Education: Key Trends 

One of the most visible pillars of the human capital agenda of Vision 2030 is the digital transformation of Saudi 
Arabian education system. Based on structural reforms, massive technological deployment, and modernization by 
policy in the last ten years, education delivery and access has changed, especially in the case of women. There has 
been an increase in female enrolment in institutions of higher learning, digital platforms have become part of the 
academic life, and involvement in STEM and professional disciplines has been accelerated. The COVID-19 pandemic 
further accelerated these changes turning digital integration into a strategic goal and making it a working need. 

To the women, digital transformation has not only transformed the modes of delivery; it has expanded access, 
diversified the academic possibilities, and enabled women to enter into spheres that were traditionally dominated by 
gender inequalities. The intersection of e-learning growth, the electronic development of infrastructure, and the plans 
of diversifying the economy of the country in order to develop a knowledge economy placed the education of women 
as the playing field of the Saudi Arabian intellectual economy. 
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3.1 Expansion of E-Learning and Online Platforms 

One of the most remarkable change of the digital era has been the growth of e-learning in Saudi institutions of 
higher learning. Despite the coronavirus, before the pandemic, universities were investing in Learning Management 
Systems (LMS), blended learning, and digital course delivery models (Binyamin et al., 2019). The comparative 
assessment of the traditional, blended, and fully on-line instructional models also show that the learning outcomes of 
the blended and e-learning can be as good or even better than the learning outcomes of the traditional formats in case 
of successful implementation (Al-Qahtani and Higgins, 2013). Technology Acceptance Model has been extensively 
used to gain insights on the involvement of students in LMS platforms, in which the institutional commitment to 
digital integration is good (Binyamin et al., 2020). Prior empirical studies in the Arab academic settings also indicate 
that the instructional design aspects, specifically the feedback timing in courses with distance learning, have a 
significant impact on the student performance, which explains why the role of the pedagogical framework in the online 
setting should not be underestimated (Afify, 2018). 

The COVID-19 pandemic was an accelerating agent. Colleges and universities quickly switched to completely 
online platforms, which led to a reorganization of the structure and mass adoption of digital (Abdulrahim and 
Mabrouk, 2020). The empirical assessments of engineering and other specialized courses indicate that e-learning 
systems were the focus of continuity in instruction, and students indicated a higher level of familiarity and continued 
use even after the emergency periods (Alkabaa, 2022). 

Research on student satisfaction shows that the overall perception of the digital platforms is positive, especially 
when usability, quality of interaction, and reliability of the system are maintained (Alqahtani et al., 2022; Belhaj, 
2022). Significantly, studies have been carried out in the gender-segregated educational setting of Saudi Arabia, which 
argues that gender did not play a major role as a hindrance to the adoption of e-learning, which implies that digital 
educational environments could minimize some of the structural limitations linked with physical attendance (Alyahya 
et al., 2022). 

Massive Open Online Courses (MOOCs) combined with open digital resources further diversified the learning 
pathways (Al-Rahmi et al., 2019). Such platforms broadened the availability of international content and versatile 
certification frameworks, which are in line with sustainable development goals in higher education (Alotaibi, 2021). 
Online higher education adoption is analyzed strategically noting that there are strengths and opportunities to be 
digitalized in the long term, not just in the situation of pandemic restrictions (Moeed, 2023). Complementary 
institutional reporting elaborates on the central arrangement of online learning systems among Saudi institutions of 
higher education, such as centralized systems and governance systems to sustain online education delivery (Ministry 
of Education, Saudi Arabia, n.d.-b). 

All these changes have offered a wider range of education to women who often have to juggle between school 
and family or a limited range of mobility depending on geography. The formal system of national evaluations also 
records the orderly adoption of online platforms of education in general educational institutions, which means that the 
digital revolution is not only in universities but in school systems as well (Ministry of Education, Saudi Arabia, n.d.-
a). E-learning is no longer a peripheral phenomenon; it forms a part and parcel of the transformation process of Saudi 
higher education. As expansion can be observed, institutional quality and faculty digital competencies, as well as long-
term infrastructure maintenance determine the sustainability of digital integration. The gains made in the course of the 
pandemic in case of the lack of ongoing investment in pedagogical training, platform improvement, and technical 
support systems are going to be stagnated instead of consolidated. 

3.2 Female Participation in STEM and Professional Fields 

Efforts to digitalize have been accompanied by a significant change in the female involvement in both STEM 
and professional fields. The focus on economic diversification and growth of knowledge by Vision 2030 has also led 
to the fact that the number of graduates with scientific and technological skills is more required, which opens up new 
opportunity frames to women students. The study points to the appearance of Saudi women as leaders in STEM 
industries, which defied the traditional division of occupations and entered the previously male-dominated sphere 
(Alghamdi and Almazroa, 2024). Comparative studies on gender inequalities in STEM as a regional phenomenon 
show that there is appreciable improvement in Saudi Arabia, especially in the patterns of higher education enrolment 
(Alghneimin et al., 2024). 

Institutional case studies also show an increasing willingness and desire among female students enrolled in 
STEM majors, and there is a high correspondence between academic goals and the opportunities of the labor market 
(Eltoum & Abdelsalam, 2024). The cohort study conducted after the pandemic indicates that more female students 
choose STEM opportunities, which indicates the change in their perception of the feasibility of careers and priorities 
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in the development of the country (Pilotti et al., 2024). It is important to note that the shift to STEM does not only 
have a qualitative character. Research on the decision of females in the big selection indicates that greater control and 
strategy in their academic choices amount to greater processes of empowerment (Aldossari, 2025). The curriculum 
level analysis also shows that there are increased discourse of women empowerment tales in the learning content that 
is aligned with Vision 2030 (Alqahtani, 2024). 

These changes imply that digital transformation and economic reform are some processes that reinforce each 
other. Nonetheless, increasing the participation does not necessarily mean a fair structural positioning in the STEM 
labor markets. According to emerging scholarship, although female students have been showing improvement in 
enrolment rates, longitudinal research on retention, take up of senior technical roles, and leadership roles is low. 
Regarding human capital, productivity potential is increased with educational attainment; however, the economic 
returns of STEM credentials might be attenuated by gendered division of the labour market. Absent long-term 
retention initiatives, mentorship funnels, and institutional career ladders, the extended participation would only level 
off at the entry or mid-level ranks instead of escalating to innovation leadership and high-payoff activities. With the 
development of the Kingdom as a knowledge economy, the involvement of women in STEM is not only a gender 
equity measure, but also a requirement of the structure. 

3.3 Digital Literacy and Learning Readiness 

Digital literacy, readiness, and competency levels of digital transformation rely heavily on students. Preliminary 
assessments of e-learning skills in Saudi university students highlighted technological competencies to integrate in 
the labor market (Alfaleh, 2017). The creation of institutional readiness scales also further underscored that successful 
digital implementation should not only be supported by infrastructure, but also student preparedness (Alshammari and 
Adaileh, 2018). 

Mobile learning has been gaining momentum in the development of academic interaction. Empirical studies of 
mobile LMS adoption also confirm that the perceived usefulness, ease of use, and institutional support are strong 
predictors of ongoing digital engagement (Alfalah, 2023). Prior studies of m-learning in Saudi higher education 
provided precursor knowledge on flexible access models that have become a common normalcy (Alkhalaf, 2015). 
Digital citizenship education programs at the curricular level target the development of responsible and critical use of 
digital environments at an early age of school attendance (Alenezi and Alfaleh, 2024). The change is a systematic 
reaction to digital competence that is not limited to technical applications but to ethical and participation aspects. 

The recent research specifically on female students points at the relevance of digital intelligence and the 
connection between digital intelligence and sustainable learning and digital well-being (Alruwaili et al., 2024). These 
results emphasize that the digital transformation should be supported by concerns about psychological resilience, 
cognitive flexibility, and moderated use of technology. In general, in Saudi Arabia, digital competency is currently 
shifting towards strategic competency structures as opposed to merely a functional set of digital skills. In women, high 
digital preparedness does not only guarantee academic achievements but employability and engagement in the wider 
knowledge economy as envisaged in Vision 2030. 

 

Table 2. Key Trends in Women’s Education in the Digital Era 

Domain Pre-Digital Era 
COVID 

Acceleration 
Phase 

Post-Pandemic 
Institutionalization Key Sources 

E-learning 
integration Supplementary 

Emergency 
adoption Structural integration 

Abdulrahim & Mabrouk (2020); 
MOE (n.d.-b) 

Female STEM 
participation 

Gradual growth Increased visibility Strategic prioritization Alghamdi & Almazroa (2024) 

Digital literacy 
Basic 

competencies Rapid adaptation Strategic digital citizenship Alenezi & Alfaleh (2024) 

LMS adoption 
Early 

experimentation 
Universal adoption Smart ecosystem integration Binyamin et al. (2020) 

Table 2 presents the digital era history of women education, following the movement, not only outlining the changes 
in supplementary e-learning but also structural digital integration, greater participation in STEM, improved digital 
literacy models, and systematic LMS system integration across stages of reform. 
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4. Structural and Systemic Challenges in the Digital Era 

Even though certain change has been observed in regards to digital integration and the involvement of women 
in education, it is structural and systemic limitations, which still dictate the path that women education in Saudi Arabia 
takes. Although a policy-centered and ambitious digital transformation agenda exists, it operates within the broader 
socio-economic, infrastructural and cultural frameworks, which dictate access and outcomes. According to the 
literature, expansion does not necessarily eradicate disparities but instead, the digital transformation can recreate the 
existing inequalities unless structural impediments are tackled. These dynamics correspond to multi-layered models 
of the digital divide that differentiate between the access gaps, skills gaps and outcome gaps. In terms of gender digital 
divide, these stratified inequalities explain that better connectivity does not necessarily translate into equal 
empowerment; even under the conditions of a decreased access barrier, second and third levels of inequalities, which 
concern the acquisition of skills and socio-economic gains, can be observed. In that regard, digital transformation 
works both as a means of inclusion and a possible stratifier of opportunity. 

One of the key issues is associated with differences in digital literacy and technological competence. Even 
though the efforts of national bodies have ensured the institutional preparedness and student interest towards learning 
management systems (Alshammari and Adaileh, 2018; Alfalah, 2023), the digital proficiency among student groups 
is unevenly distributed. Research on the digital intelligence of female students and their sustainability in learning 
indicates that there are differences in their confidence, adaptability and digital well-being (Alruwaili et al., 2024). 
These inequalities imply that platform access is not necessarily associated with effective or fair participation. The 
future of technology-enhanced education can only be achieved when digital skills development is sustained in the 
minds of people, and in the absence of this, the future of technology-enhanced education will favor those who already 
hold better preparatory opportunities. 

The inequality in infrastructure also makes digital expansion difficult. National reports on digital development 
and the international assessment of the state of different countries indicate an increase in the level of connectivity and 
at the same time, it is possible to note an absence of access in many areas (International Telecommunication Union, 
2019, 2023). The urban universities typically have developed digital ecosystems, however, students in the outskirts or 
rural areas can face unequal connectivity, lack of access to devices or a poorer quality of digital infrastructure. These 
infrastructural weaknesses became clear in the case of the quick transition to online education due to the COVID-19 
pandemic because emergency transitions showed unequal technological readiness of institutions and communities 
(Abdulrahim and Mabrouk, 2020; World Bank, n. d.-a). In comparison to larger Arab region indicators (ESCWA & 
ITU, 2018), Saudi Arabia shows faster gains in infrastructure development, but the differences in the outcomes lie 
within the regional trends. 

There is an overlap between rural-urban inequalities and the socio-economic conditions, bringing about 
stratified inequalities. Although the enrolment of women in higher education has increased across the country, 
geographical location still affects the experience and digital interaction in education. Digital transformation policies 
focus on modernization but the successful execution of the same requires localized capacity, institutional finances and 
long-term technical assistance. Devoid of the fair allocation of resources, the digital platforms can risk being used to 
strengthen centralization, and not democratize access. 

Socio-cultural dynamics are also influential. Even though the reforms of Vision 2030 have made a substantial 
contribution to providing women with more educational and career opportunities (Kingdom of Saudi Arabia, 2024; 
Alshehry, 2023), cultural norms of the family roles, movement, and career paths persist in influencing educational 
decisions. A study that investigates the issue of women empowerment and the choice of major studies that women 
undertake reveals that the decision making autonomy is growing yet remains bargained in the wider social contexts 
(Aldossari, 2025). With STEM participation in particular, the advances are paralleled with the presence of slight 
gendered expectations affecting the choice of field and perseverance in a profession (Alghamdi and Almazroa, 2024; 
Alghneimin et al., 2024). The digital might decrease the physical barriers to access, but normative restrictions that 
follow the professional identity of women are not necessarily broken by the digital. 

Gendered technological obstacles are also to be considered. Although empirical research indicates that gender 
is not a statistically significant factor of e-learning acceptance (Alyahya et al., 2022), structural gender gaps in digital 
ecosystems throughout the Arab region are reported (United Nations ESCWA and ITU, 2018). These exclusions go 
beyond technical access to include representation in high-tech areas, leadership in the technological innovation and 
involvement in the knowledge economy. The education systems are at the centre of reducing such divides, yet change 
demands long-term correspondence of the curriculum, integration of labor markets, and national digital strategy 
(Jawhar et al., 2022; World Bank, n.d.-a). 
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Lastly, inequity in resources exists at various levels. The quality of digital learning environment is subject to 
institutional inequalities in terms of funding, faculty training and technological investment. The assessment of quality 
aspects of e-learning factors highlights that the quality of online learning relies on the design of pedagogical content, 
the quality of interactions, and the technical integrity, but not on the availability of platforms (Bamaga et al., 2024). 
In cases where the distribution of such resources is unbalanced, this translates to different experiences and outcomes 
by the students. 

Altogether, the digital age has both growth and instability. Although Saudi Arabia has achieved a lot in terms 
of women inclusion in digitally empowered education framework, structural and systemic issues still influence the 
breadth and fairness of the change. To eliminate the digital literacy gaps, infrastructure gaps, social-cultural 
limitations, and resource inequity is still critical in ensuring that technological modernization does not translate to 
polarizing access, but permanent and inclusive empowerment. Although these structural constraints, new 
empowerment avenues are being created by new technological and policy innovations. 

 

Table 3. Structural and Systemic Challenges in the Digital Era 

Challenge 
Dimension 

Manifestation in Saudi 
Context 

Impact on Women Structural Implication Key References  

Digital 
Literacy 
Disparity 

Uneven digital 
competencies among 

students 

Differential engagement 
and achievement 

Risk of stratification 
across educational 

outcomes 

Alruwaili et al. (2024); 
Alshammari & Adaileh (2018) 

Infrastructur
e Inequality 

Connectivity gaps in 
rural/peripheral regions 

Restricted access to 
online education 

Reinforces geographic 
inequities 

International 
Telecommunication Union 

(2019, 2023) 

Socio-
Cultural 

Constraints 

Gender norms 
influencing academic 

choices 

Persistent expectations 
shape STEM entry 

Cultural negotiation of 
autonomy remains 

Alshehry (2023); Aldossari 
(2025) 

Gendered 
Digital 
Divide 

Representation gaps in 
tech fields 

Lower participation in 
advanced digital 

domains 

Leadership and innovation 
participation gaps 

United Nations Economic and 
Social Commission for Western 
Asia (ESCWA) & ITU (2018) 

Resource 
Inequity 

Variation in institutional 
funding & technology 

Unequal quality of 
digital learning 

experiences 

Outcome divergences 
across contexts 

Bamaga et al. (2024) 

The major structural and systemic factors influencing digital education among women are summarized in Table 3 and 
consist of literacy gaps, lack of infrastructure, socio-cultural limitations and inequity of resources (Alruwaili et al., 
2024; United Nations ESCWA and ITU, 2018). 

5. Emerging Opportunities in the Digital Era 

Digital engagements spearheaded by the government as part of Vision 2030 are not only transforming 
infrastructure, but pursuing women in their academic and professional paths. With Saudi Arabia rapidly moving 
towards a knowledge-based economy, digital education has become a platform of empowerment, innovation and 
sustainable development rather than a method of delivering education. New opportunity structures emerging through 
emerging technologies, smart learning ecosystems, and policy-supportive reforms are expanding beyond access to 
influence the formation of skills and career mobility and leadership engagement. 

5.1 AI, Automation, and Smart Learning Ecosystems 

Artificial intelligence and automation will soon be included in the Saudi Arabia educational modernization 
scheme. The use of AI-based solutions is being explored as the means of enhancing personalized learning and 
automate administrative tasks besides improving teaching efficiency. Research reports that AI-based educational 
automation can potentially improve the adaptive education system because it can provide students with a customized 
feedback and an individualized academic path (Mutambik, 2023). In the case of female students, this kind of 
personalization can be used to lessen structural barriers by offering flexible pacing to students and personalized 
support in digitally mediated settings. Nonetheless, unless specially created to be gender-sensitive and audited by 
algorithms, AI-based educational systems are likely to replicate the already existing biases in data and institution. 

The rapid spread of the generative AI technologies has created fresh pedagogical horizons, as well. The 
systematic evaluation of AI applications, including ChatGPT, in Saudi higher education, indicates that it can be used 
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to improve research support, academic writing, and engaging in critical collaboration in the framework of structured 
educational methods (Faisal, 2024). Although these tools should be governed cautiously and ethically, they widen 
intellectual resources that students, even women who venture into research-intensive or STEM-based fields have. 

These developments are reinforced by smart learning ecosystems, which are mobile-based. The literature 
review studies that are based on quality aspects of mobile e-learning settings focus on the notion that usability, 
interactivity, and institutional support are key elements of long-term engagement (Bamaga et al., 2024). With 
universities spending more on cohesive digital ecosystems, women enjoy the benefits of having more flexibility in 
their lives between academics and professional or family life. Inclusively designed smart platforms will improve 
education levels and the likelihood of participation in the workforce in the long term. 

5.2 Digital Education and Sustainable Development 

Digital education in Saudi Arabia is more and more being placed in the perspective of a wider sustainability 
and development agenda. It has been found that the implementation of digital learning has been defined as one of the 
tools of ensuring educational stability, sustainability and long-term institutional flexibility (Alotaibi, 2021). The 
integration of digital systems into the higher education system will enable the institutions to be more resistant to 
external upheavals as they increase accessibility. The significance of connectivity and the growth of ICT in promoting 
fair access to digital economies is highlighted by international digital development assessment (International 
Telecommunication Union, 2019). Investments in broadband infrastructure, smart campuses and national digital 
strategies by Saudi Arabia put women in a better position to be more involved in the emerging industry associated 
with technology and innovation. 

The field research on the digital transformation of Saudi Arabia during the pandemic period shows that changes 
under the pressure of the crisis led to systematic changes and new possibilities to improve the system (World Bank, 
n.d.-a). Normalization of paradigm of distance learning and blended learning has made accessibility to women 
geographically more accessible particularly those who are subjected to mobility or relocation constraints. In that 
aspect, digital education contributes to the sustainable development of human capital as well as academic inclusion, 
which is part of the objective of diversification of Vision 2030. 

5.3 Women’s Educational Empowerment and Policy Integration 

In addition to the use of technological tools, policy integration is a conclusive element in determining the path 
of women empowerment. Curriculum reforms represent changing images of the woman in society, which is an 
indicator of institutional support of gender inclusion (Aldegether, 2023). These symbolic and structural adjustments 
strengthen the overall story on empowerment enshrined in the vision 2030. 

Empirical evidence of the perceptions of female students towards online learning shows that online platforms 
can help them to feel autonomous, confident, and academically self-efficacious under proper use (Altuwairesh, 2021; 
Abed et al., 2022). The longitudinal observational reflections of Saudi EFL students at sequential stages of online 
lessons based on the pandemic condition also suggest the gradual adaptation and growth in the degree of digital 
confidence (Al Shlowiy, 2021). Positive perceptions also become solid when the interaction quality and instructional 
design meet the expectations of learners (Ahmad et al., 2022; AlJasser et al., 2022). The implication of these findings 
is that in a carefully designed digital setting, women can become much more engaged in academics instead of 
experiencing the same type of hierarchy in the classroom. 

With the help of the Community of Inquiry model applied to the online learning process of Saudi female 
learners, it may be stated that the concepts of cognitive presence, teaching presence, and social presence are the key 
elements to the meaningful interaction in the online environment (Aldosemani et al., 2024). This type of evidence 
indicates that technology would not be a medium of empowerment but it would be institutionally competent 
integration that pedagogically competent integration would do the same. 

All these combined make it clear that the academic and professional careers of the female population are 
undergoing changes due to the digital government work. Together with the application of AI, sustainable digital 
ecosystems, and empowerment policies in consensus with this one, Saudi Arabia is creating an educational 
environment where women are not simply the beneficiaries of the reform but participants of the national change in 
the digital age. These opportunity structures are used to demonstrate how digital reform can get to be not just an 
access-expanding process, but perhaps an accelerator of long-term gendered human capital accumulation, under the 
condition that structural constraints are also dealt with. 

Table 4. AI and Smart Learning Opportunities in Saudi Higher Education 
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Technological 
Innovation Educational Function 

Empowerment Potential 
for Women 

Ethical and Structural 
Considerations Key References  

AI-Driven 
Adaptive 
Learning 

Personalized instruction and 
automated feedback 

Enables flexible pacing and 
tailored support 

Requires governance of 
bias and privacy Mutambik (2023) 

Generative AI 
Tools  

Research support and 
academic augmentation 

May enhance writing, 
research skills 

Ethical use and academic 
integrity concerns 

Faisal (2024) 

Mobile LMS 
Ecosystems 

On-the-go access to courses Supports work-family 
balance for women 

Potential for digital 
overload 

Bamaga et al. 
(2024) 

Smart Campus 
Infrastructure 

Integrated digital learning 
environments 

Greater academic flexibility 
and inclusion 

Institutional investment 
and training gaps 

Alkhalaf (2015); 
Alfalah (2023) 

Table 4 outlines emerging digital and AI-driven opportunities reshaping women’s academic trajectories, including 
adaptive learning systems, generative AI tools, and mobile ecosystems, highlighting their empowerment potential 
within Saudi higher education reform frameworks (Mutambik, 2023; Faisal, 2024; Bamaga et al., 2024). 

6. Limitations of the Review 

Although this review may be considered a coherent synthesis of developments that took place recently, a 
number of limitations to the context should be mentioned. To begin with, a significant part of the literature on the 
topic of digital transformation in Saudi education was written during or soon after the COVID-19 pandemic. 
Therefore, accelerated digital adoption in case of emergency is captured in several studies. Even though these analyses 
can provide precious insight into the fast institutional adaptation, even longer-term analyses about the post-pandemic 
consolidation are only starting to emerge. 

Second, the current literature attaches great importance to educational organizations and universities, as they 
are the key participants in the digital experimentation and STEM growth. Although this focus is consistent with the 
workforce integration goals, relatively less focus has been given to primary, secondary, and technical education. A 
more comprehensive sectoral context would allow a more holistic understanding of women learning digitally through 
the learning continuum. 

Third, longitudinal achievement of women in both the academic and labor market have limited data. Many of 
the existing data are cross-sectional and it will be hard to evaluate long-term retention in STEM sectors, pathways to 
leadership or sustainable integration into the labor market. Long term tracking over a period of years will be necessary 
to measure structural transformation beyond the initial participation indicators. 

Lastly, digital education policies in the vision 2030 are still dynamic. Continuous changes and technological 
development can proceed faster than the academic documentation can capture. Since it is a narrative study, the current 
paper will not use a systematized meta-analytic method but summarize the available literature. Future studies can be 
developed on this basis by being more longitudinal, comparative and sectorally integrated. 

7. Future Research Directions 

Future studies need to focus on longitudinal monitoring of digital gender disparities to determine whether the 
increase in access leads to continued academic achievement and employment. The long-term data are needed to assess 
the structural change, instead of assessing short-term trends of adoption. With the integration of artificial intelligence 
into education, more research on the subject of AI ethics is needed, especially in terms of algorithmic discrimination, 
information security, and the fair learning outcomes of female students. There is also a need to have more localized 
researches on rural digital infrastructure to investigate its dependability, institutional endowment, and by area access 
differences. STEM-based research must not be limited to the enrolment but to the level of retention, advancement, 
and professional transition whereby higher participation should lead to sustained representation. Lastly, increased 
focus should be given to digital well-being, which is bound to transform the learning environment with the continued 
online activity. The psychological aspects of digital education will be very important in ensuring its sustainability and 
inclusivity in the long term. 

8. Conclusion 

The digitalization modernization, institutional reforms, and a strong national policy on women empowerment 
have transformed the education of women in Saudi Arabia radically because of the vision 2030. Over the past decade, 
education has been put back into its strategic role as a source of diversifying an economy and human capital. The 
development of e-learning systems, institutionalization of digital platforms, and the increasing presence of women in 
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the STEM worlds can testify to the real shifts towards an increase in inclusivity and integration of the labor force. 
What began as an expedited practice of digital response to the COVID-19 pandemic has now been reshaped into a 
reorganization of the delivery structure of education in both the sector of higher and general education. However, 
growth is not enough to ensure fair empowerment. The outcome of reform still relies on structural and systemic 
constraints. Unequal digital access and other inequalities, poor infrastructure, urban urban access disparities, socio-
cultural anticipation, and institutional variation of resources affect the intensity and sustainability of development. 
Empowerment should then be perceived not only as involvement in education, but the long-term transformation of 
education achievement into economic agency, leadership participation and fair returns on technology. Regarding 
human capital, increased female education reinforces national productivity and the ambitions of the Kingdom in terms 
of the knowledge economy. But as gender digital divide scholarship makes us aware, access with no equal opportunity 
to achieve further advances is also able to reproduce stratification in digitally mediated systems. Reform success will 
be measured in the long-term by retention within STEM pathways, inclusive AI governance, institutional quality and 
investment in digital competencies. The case of Saudi Arabia and its experience shows both the potential of systemic 
change through the coordinated policy reform and the need to align the structure to guarantee sustainable and inclusive 
empowerment in the digital age. 

Table 2: Key Trends in Women’s Education in the Digital Era 

Domain Pre-Digital Era 
COVID 

Acceleration 
Phase 

Post-Pandemic 
Institutionalization 

Key Sources 

E-learning 
integration 

Supplementary Emergency 
adoption 

Structural integration Abdulrahim & Mabrouk (2020); 
MOE (n.d.-b) 

Female STEM 
participation 

Gradual growth Increased visibility Strategic prioritization Alghamdi & Almazroa (2024) 

Digital literacy Basic 
competencies 

Rapid adaptation Strategic digital citizenship Alenezi & Alfaleh (2024) 

LMS adoption 
Early 

experimentation Universal adoption Smart ecosystem integration Binyamin et al. (2020) 

Table 3: Structural and Systemic Challenges in the Digital Era 

Challenge 
Dimension 

Manifestation in Saudi 
Context 

Impact on Women Structural Implication Key References  

Digital 
Literacy 
Disparity 

Uneven digital 
competencies among 

students 

Differential engagement 
and achievement 

Risk of stratification 
across educational 

outcomes 

Alruwaili et al. (2024); 
Alshammari & Adaileh (2018) 

Infrastructur
e Inequality 

Connectivity gaps in 
rural/peripheral regions 

Restricted access to 
online education 

Reinforces geographic 
inequities 

International 
Telecommunication Union 

(2019, 2023) 

Socio-
Cultural 

Constraints 

Gender norms 
influencing academic 

choices 

Persistent expectations 
shape STEM entry 

Cultural negotiation of 
autonomy remains 

Alshehry (2023); Aldossari 
(2025) 

Gendered 
Digital 
Divide 

Representation gaps in 
tech fields 

Lower participation in 
advanced digital 

domains 

Leadership and innovation 
participation gaps 

United Nations Economic and 
Social Commission for Western 
Asia (ESCWA) & ITU (2018) 

Resource 
Inequity 

Variation in institutional 
funding & technology 

Unequal quality of 
digital learning 

experiences 

Outcome divergences 
across contexts Bamaga et al. (2024) 

Table 4: AI and Smart Learning Opportunities in Saudi Higher Education 

Technological 
Innovation 

Educational Function Empowerment Potential 
for Women 

Ethical and Structural 
Considerations 

Key References  

AI-Driven 
Adaptive 
Learning 

Personalized instruction and 
automated feedback 

Enables flexible pacing and 
tailored support 

Requires governance of 
bias and privacy 

Mutambik (2023) 

Generative AI 
Tools  

Research support and 
academic augmentation 

May enhance writing, 
research skills 

Ethical use and academic 
integrity concerns Faisal (2024) 

Mobile LMS 
Ecosystems 

On-the-go access to courses 
Supports work-family 

balance for women 
Potential for digital 

overload 
Bamaga et al. 

(2024) 



 

136 

Technological 
Innovation Educational Function 

Empowerment Potential 
for Women 

Ethical and Structural 
Considerations Key References  

Smart Campus 
Infrastructure 

Integrated digital learning 
environments 

Greater academic flexibility 
and inclusion 

Institutional investment 
and training gaps 

Alkhalaf (2015); 
Alfalah (2023) 
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