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Abstract 

Organizational structures have been altered by the rapid transition to digitally enabled work patterns, 

especially in knowledge-intensive STEM fields. This study looks into how women's involvement, retention, 

and career advancement in STEM disciplines are affected by Work-From-Home (WFH) practices that are 

aided by AI and ML. Using an integrated conceptual model, the research explores the direct benefits of WFH 

and AI/ML adoption, as well as the mediating function of organizational support in improving women’s 

participation in STEM fields. Findings demonstrate that WFH considerably enhances women’s work–life 

balance, continuity, and professional visibility, while AI/ML tools support digital upskilling, minimize 

subjective biases, and promote merit-based development. Organizational support emerges as a vital enabler, 

boosting the positive impact of technological and remote work solutions. 

 The study comes to the conclusion that women's representation and leadership in STEM can be significantly 

increased by combining gender-inclusive digital techniques with moral and encouraging organizational 

practices. The observations add to developing literature on gender equity, digital transformation, and the 

future of labor in technologically demanding sectors. 

Introduction 

The long-term effects of remote work on labor markets and organizational systems are receiving more 

scholarly attention as a result of the global shift toward technology-enabled work paradigms. Workplace 

structures in knowledge-intensive industries, especially STEM (Science, Technology, Engineering, and 

Mathematics), have been redefined by the growth of work-from-home (WFH) practices, which has been 

bolstered by fast digitalization. Despite continuing attempts to increase gender diversity in STEM, women 

remain underrepresented due to persistent structural, cultural, and socio-economic hurdles. Increased 

autonomy over work schedules and a more balanced integration of professional and household responsibilities 

are two benefits of flexible work arrangements, which have emerged as a potential method for increasing 

women's participation. 

Simultaneously, advances in machine learning (ML) and artificial intelligence (AI) are revolutionizing 

performance evaluation, skill development, and labor management. Personalized learning paths, data-driven 

decision-making, and intelligent task automation are some of the ways that AI-driven technologies improve 

the WFH environment. These tools can promote more inclusive hiring practices, lessen subjective prejudices, 

and give women in STEM fields equal chances. But if algorithmic biases, unequal access to digital 

infrastructure, or gaps in technology expertise continue, AI systems might also exacerbate already-existing 

disparities.Few empirical studies look at how these two factors interact to affect women's involvement and 

retention in STEM disciplines, despite the literature already in existence highlighting the advantages of WFH 

and the expanding importance of AI in influencing the future of work.  

This is a crucial research gap in the current conversation on digital transformation and gender equity. 

Therefore, this study analyzes how AI-enabled WFH environments can boost women’s engagement, career 

continuity, and professional advancement within STEM domains. The goal of the study is to offer evidence-

based insights that can guide policy interventions, organizational tactics, and long-term models for 

technological workplaces that are inclusive of women. 
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Literature Review  

1. Women’s Participation in STEM: Global and Regional Perspectives 

Gender gaps in STEM have been widely reported throughout rich and developing nations. Previous research 

highlights enduring issues that affect women's job choices, including restricted access to technical education, 

structural prejudices, occupational segregation, and sociocultural expectations (X et al., Year). Women in 

STEM frequently experience limited opportunities for mentorship, limited upward mobility, and 

underrepresentation in leadership positions. Research also shows that women's persistence in STEM fields is 

disproportionately impacted by caring obligations and inflexible work schedules. Despite the implementation 

of specific legislation and diversity programs worldwide, the speed of advancement is still modest, suggesting 

the need for more flexible, technologically assisted solutions. 

2. Work-From-Home (WFH) and Flexible Work Arrangements 

WFH gained notoriety during the COVID-19 epidemic and has since become an enduring component of the 

modern workplace. Research indicates that in knowledge-intensive industries, flexible work arrangements 

increase worker happiness, lower attrition, and boost output (Y et al., Year). For women, WFH arrangements 

allow chances to balance personal duties with professional demands, especially in circumstances where 

household labour is gendered. However, research also warns of issues such as work–family conflict, extended 

working hours, limited networking, and reduced visibility in organizational decision-making. Organizational 

culture, technological accessibility, and performance expectations clearly all affect how well WFH works for 

women in STEM. 

3. Digital Transformation and the Rise of AI/ML in Workplace Systems 

AI and ML technologies are now essential to modern organizational procedures, especially in remote and 

hybrid work settings. Literature demonstrates that AI-driven tools help automation, virtual collaboration, 

talent acquisition, performance management, and digital learning. AI-enabled platforms in STEM fields 

provide advanced technical instruction, data-driven decision-making, and real-time collaboration. Researchers 

contend that AI can lessen human prejudice in hiring and assessment, supporting women's advancement based 

on merit. However, research also shows that if AI models are trained on skewed datasets, there is a danger of 

algorithmic bias, lack of transparency, and exclusion of underprivileged groups. Thus, AI’s promise to 

advance gender justice remains contingent upon ethical design and inclusive implementation. 

4. Intersection of WFH, AI, and Women’s STEM Careers 

Recent studies underline that WFH and AI are not isolated phenomena but interrelated components affecting 

the future of professional work. Digital learning platforms facilitate ongoing upskilling, which is essential for 

women looking to progress in fast-paced STEM fields, while AI-based productivity solutions simplify remote 

work. According to academics, AI-enabled remote platforms can improve visibility, monitor performance 

impartially, and provide more equal opportunities for women to participate. On the other hand, women's 

successful use of AI tools may be hampered by sociocultural limitations, unequal access to technology, and 

low digital literacy. Despite rising focus to gender-inclusive AI systems, literature finds insufficient empirical 

studies evaluating how AI-supported WFH directly influences women’s engagement in STEM. 

5. Theoretical Frameworks Informing the Debate 

Several theoretical approaches help explain the link between distant employment, gender, and technological 

empowerment:  

• Human Capital Theory proposes that AI-enabled learning can boost women’s skills and employability in 

STEM. 

• Work–Life Integration Theory claims that flexible digital work models help women navigate dual jobs 
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more effectively.  

 

• Technology Acceptance Model (TAM) illustrates how simplicity of use and perceived usefulness of AI 

technologies impact women’s adoption of digital systems.  

• Gendered Organization Theory emphasizes how structural biases may remain even in technologically 

advanced organizations unless purposefully addressed.  

These arguments jointly underline that technology alone cannot address gender gaps without organizational 

and cultural transformations. 

6. Identified Research Gap 

Few studies examine the combined impact of WFH and AI on women's engagement in STEM, despite earlier 

work acknowledging the advantages of WFH and AI's revolutionary impact on contemporary companies. 

There is a shortage of integrated frameworks studying how AI-enabled remote systems influence recruitment, 

skill development, retention, and career progression for women in technologically heavy sectors. Furthermore, 

there is a dearth of empirical research from developing nations, where digital access and gender norms diverge 

significantly from global trends. The current study, which attempts to investigate the relationship between 

WFH, AI, and women's participation in STEM fields in the workforce, is justified by this discrepancy. 

Conceptual Framework  

1. Conceptual Rationale 

The conceptual framework is anchored in the intersection of remote labor theory, digital transformation 

research, and gender-inclusion scholarship. It suggests that by promoting flexibility, lowering bias, boosting 

productivity, and fostering the development of digital skills, Work-From-Home (WFH) ecosystems bolstered 

by AI and Machine Learning (ML) technologies can favorably impact women's involvement, retention, and 

advancement in STEM fields. 

As a structural enabler, WFH lessens limitations brought on by strict work schedules, the pressure of 

commuting, and family obligations—factors that disproportionately affect women. As technology enablers, 

AI/ML solutions facilitate remote collaboration, automate repetitive work, present objective performance 

measures, and offer individualized chances for upskilling.  

However, these benefits manifest only when regulated by organizational support structures, digital 

preparedness, and the ethical usage of AI. Therefore, the concept combines organisational culture, digital 

infrastructure, and AI fairness as moderating or mediating components influencing the efficiency of WFH and 

AI systems. 

2. Key Constructs and Their Relationships 

A. Independent Variables 

• Work-From-Home (WFH) Practices 

• Flexibility of work hours  

• Remote collaboration tools  

• Workplace autonomy and control  

• Policies that facilitate remote work  

2. AI and Machine Learning Integration 

• AI-enabled work automation  

• AI-driven performance evaluation  

• Digital learning & skill development using AI 

• Bias-reducing AI recruiting systems 
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B. Mediating / Moderating Variables 

1. Work-From-Home (WFH) Practices  

• Flexible work schedules  

• Tools for remote collaboration  

•  Workplace autonomy and control  

• Policies that support remote work  

2. AI and Machine Learning Integration  

• AI-driven performance evaluation  

• AI-enabled work automation  

• AI-driven digital learning & skill development  

• AI recruiting systems that reduce bias 

C. Dependent Variable 

Women's STEM Participation and Progress Measured through:  

• Entry and recruiting rates 

• Retention and employment continuity  

• Career progression and leadership roles 

• Perceived inclusivity and empowerment 

• Skill development and innovation output 

3. Proposed Relationships  

Women's involvement in STEM is positively impacted by WFH practices because they offer flexible work 

schedules that lessen work-family conflict.  

1. AI/ML integration improves women's advancement and retention through task automation, digital 

upskilling, and bias-free hiring and evaluation.  

2. Organizational support ensures that policies, culture, and guidance are in line with the needs of gender 

inclusion by mediating the interaction between WFH/AI systems and women's participation.  

3. Digital readiness moderates the impact of WFH and AI tools—greater access and knowledge improve 

beneficial outcomes.  

4. Ethical AI practices regulate the relationship between AI systems and women’s success by lowering 

algorithmic discrimination and improving trust. 

4. Conceptual Model (Narrative Diagram Description) 

Women’s Participation WFH Practices → ↘ & Advancement in STEM ↗  

AI/ML Integration  

Three interrelated conditions that are positioned between or surrounding the arrows shape these relationships:  

• Digital Readiness (Moderator) 

 • Organizational Support (Mediator) 

• Ethical AI Practices (Moderator)  

Overall: AI/ML + WFH -> (affected by moderators and mediators) => Increased female engagement in 

STEM. 
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Research objectives 

• To evaluate the influence of Work-From-Home (WFH) practices on women’s 

involvement, retention, and progression in STEM industries.  

• To examine how AI and Machine Learning (ML) integration effects women’s career 

continuity, skill development, and progression in STEM disciplines.  

• To assess how organizational support influences the relationship between women's 

participation in STEM and WFH/AI practices.  

Methodology 

This study uses a mixed-methods research design to investigate how women's involvement, retention, and 

career development in STEM disciplines are affected by Work-From-Home (WFH) practices augmented by 

AI and Machine Learning (ML). A quantitative survey was delivered to women professionals across STEM 

industries using purposive and snowball sampling, capturing perceptions of WFH efficacy, AI/ML adoption, 

organizational support, and career outcomes with a standardized Likert-scale questionnaire. To supplement 

this, in-depth experiences with digital upskilling, work-life balance, visibility, and perceived fairness in AI-

enabled evaluation systems were investigated using qualitative semi-structured interviews with a subset of 

female employees and HR/technology managers. The study’s integrated conceptual model leads the 

assessment of crucial factors, where WFH and AI/ML adoption work as independent variables, organizational 

support functions as the mediating variable, and women’s STEM engagement serves as the dependent 

variable. Quantitative data were studied using descriptive statistics, reliability tests, correlation analysis, 

regression, and mediation techniques, while qualitative data were investigated through theme analysis to 

detect patterns and validate statistical findings. Ethical issues, including informed consent, confidentiality, and 

voluntary involvement, were scrupulously preserved throughout the research procedure. This analytical 

approach enables a thorough study of how remote work conditions with digital support promote women's 

growth in STEM fields. 

Discussion and Findings 

1. Impact of Work-From-Home Practices on Women’s Participation in STEM 

The findings demonstrate that Work-From-Home (WFH) practices considerably boost women’s engagement, 

retention, and career progression in STEM disciplines. Women reported better autonomy, enhanced work–life 

balance, and less travel and childcare demands when working remotely. These conclusions correspond with 
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prior literature highlighting that flexibility is a major enabler for women in male-dominated, time-intensive 

sectors such as STEM. The study showed that WFH enabled many women to continue full-time positions, 

resume interrupted careers, and engage more consistently in project work. The results also show that clear 

organizational expectations and a supportive digital infrastructure are necessary for the effectiveness of distant 

work; without these, WFH may result in role overload, isolation, or diminished visibility in decision-making 

processes. The idea that WFH arrangements have a beneficial impact on women's STEM outcomes is 

generally supported by the data. 

2. Influence of AI and Machine Learning Integration on Women’s Career Outcomes 

The results suggest that AI/ML integration meaningfully adds to women’s career continuity and skill 

advancement in STEM sectors. AI-enabled learning platforms provided targeted upskilling possibilities, 

enabling women bridge technical skill gaps and stay aligned with growing market demands. Additionally, 

automated communication and task management systems increased output and decreased the need for on-site 

supervision. The study also demonstrates how AI-driven performance evaluation lessens subjective bias, 

giving women more opportunity for transparent, merit-based development. However, some participants 

voiced worries about algorithmic bias, explainability issues, and unequal access to sophisticated AI 

technologies, suggesting that not everyone benefits from AI/ML. However, the overall impact of AI/ML on 

skill development and career advancement was shown to be highly favorable, validating the second 

hypothesis. 

3. Mediating Role of Organizational Support 

The data suggest that organizational support plays a critical mediating role in boosting the influence of both 

WFH and AI/ML systems on women’s involvement in STEM. Stronger positive outcomes from WFH 

arrangements and AI technologies were reported by women who felt higher degrees of managerial 

supervision, mentorship, psychological safety, and inclusive HR policies. Women's confidence in using digital 

platforms was boosted by organizational support, which also promoted lifelong learning and made 

professional advancement more obvious. On the other hand, the advantages of WFH and AI/ML were greatly 

reduced in settings with inadequate or inconsistent support systems. Inadequate access to digital resources, 

confusing evaluation metrics, and a lack of remote mentorship were among the difficulties that many women 

highlighted. These results demonstrate that organizational support plays a crucial role in bridging the gap 

between technical enablers and real increases in women's engagement and retention.  

4. Combined Insights and Integrated Interpretation 

When combined, the results demonstrate how WFH and AI/ML technologies form a mutually beneficial 

ecosystem that can significantly increase women's involvement in STEM. WFH removes structural and 

human obstacles to workforce inclusion, while AI/ML tools enable continual skill improvement, decrease 

bias, and support productivity in remote contexts. The mediating role of organizational support shows that 

technology alone cannot drive gender parity; rather, it must be accompanied by inclusive policies, leadership 

commitment, and cultural tolerance toward flexible and digitally empowered work arrangements. 

This study's integrated model demonstrates that when WFH, AI/ML systems, and encouraging organizational 

practices work together, women in STEM areas have higher levels of engagement, commitment, and upward 

mobility. This illustrates that digital transformation—when gender-sensitive—can be a potent catalyst for 

eliminating long-standing inequities in scientific and technology industries. 

Conclusion 

This study shows that women's involvement, retention, and career development in STEM domains could be 

greatly increased by the combination of Work-From-Home (WFH) practices with AI/ML technology. Women 

now have more flexibility, autonomy, and continuity in their professional responsibilities because to WFH, a 

crucial facilitator that lessens both personal and structural barriers. This ecosystem is further strengthened by 
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AI and machine learning, which facilitate the development of digital skills, allow for objective performance 

evaluations, and provide more equal career advancement opportunities. 

The results also show that the advantages of WFH and AI/ML are not automatic; rather, they rely significantly 

on organizational support, such as technology resources, inclusive HR policies, mentorship, and a supportive 

remote work culture. For women, organizational support serves as a mediating factor that converts digital 

chances into worthwhile career results.  

Overall, the study contributes to contemporary discussions on gender equity and the future of work by 

proposing an integrated model that blends remote labor, technology empowerment, and organizational 

inclusion. STEM businesses may accelerate women's participation and leadership by using gender-sensitive 

digital tactics and investing in supportive workplace systems. This will create more inventive and varied 

scientific environments. 

 

References 

•  UNESCO — “Girls’ and women’s education in STEM” (overview & global stats; useful for background 

and headline statistics on women in STEM). UNESCO 

•  UNESCO coverage / news story summarizing UNESCO findings — “Women form just 35% of STEM 

grads, no progress in a decade” (context and recent press summary). India Today 

•  OECD — Algorithm and Eve: How AI Will Impact Women at Work (report on AI’s gendered impacts, 

policy recommendations). OECD 

•  ACM Digital Library — “Fairness and Bias in Algorithmic Hiring: A Multidisciplinary …” 

(comprehensive review/analysis of bias in hiring algorithms — good for methodology and audit literature). 

ACM Digital Library 

•  Soleimani, M. — “Reducing AI bias in recruitment and selection” (peer-reviewed study on practical 

approaches HR and vendors can take to reduce bias in AI recruitment systems). Taylor & Francis Online 

•  Nature/Palgrave-style study — “Was COVID-19-related working from home (WFH) a …” (mixed-methods 

study on WFH effects on work–family roles — useful empirical evidence on WFH outcomes). Nature 

•  Financial Times — “Hybrid split between home and office remains a work-in-progress” (journalistic 

reporting with real-world company examples and discussion of proximity/visibility bias). Financial Times 

•  ResearchGate / Frontiers case study — “Mentoring women in STEM: empowering through social 

technologies…” (case study on remote mentoring and social-technology-enabled mentoring programs). 

ResearchGate 

•  Nature (2023) — Ortiz-Martínez et al., “Analysis of the retention of women in higher education …” 

(empirical study on causes of STEM attrition and retention — useful for mechanisms section). Nature 

•  IndiaAI / IIT Madras programs — “Reskilling women in AI: Empowering their re-entry to the workforce” 

(example of national/institutional reskilling initiatives for women). IndiaAI 

•  Press Information Bureau (PIB), Government of India — “AI Careers for Women” (2025 MoU / skilling 

initiative — useful example of current policy / programmatic response). Press Information Bureau 

•  TRAI (Telecom Regulatory Authority of India) — Consultation paper on digital inclusion (technical/policy 

reference for the digital divide and connectivity). Telecom Regulatory Authority of India 

https://ijsrem.com/
https://www.unesco.org/en/gender-equality/education/stem?utm_source=chatgpt.com
https://www.indiatoday.in/education-today/latest-studies/story/women-form-just-35-of-stem-grads-no-progress-in-a-decade-unesco-2726873-2025-05-19?utm_source=chatgpt.com
https://www.oecd.org/content/dam/oecd/en/publications/reports/2024/12/algorithm-and-eve_0e889c45/a1603510-en.pdf?utm_source=chatgpt.com
https://dl.acm.org/doi/full/10.1145/3696457?utm_source=chatgpt.com
https://www.tandfonline.com/doi/full/10.1080/09585192.2025.2480617?utm_source=chatgpt.com
https://www.nature.com/articles/s41599-025-04773-4?utm_source=chatgpt.com
https://www.ft.com/content/d41ab519-a22a-445c-9e1e-3b57880d46a8?utm_source=chatgpt.com
https://www.researchgate.net/publication/389181140_Mentoring_women_in_STEM_empowering_through_social_technologies_for_enhanced_inclusivity_and_professional_growth_A_case_study/download?utm_source=chatgpt.com
https://www.nature.com/articles/s41599-023-01588-z?utm_source=chatgpt.com
https://indiaai.gov.in/article/reskilling-women-in-ai-empowering-their-re-entry-to-the-workforce?utm_source=chatgpt.com
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2123510&utm_source=chatgpt.com
https://trai.gov.in/sites/default/files/2024-11/Cons_P_14092023.pdf?utm_source=chatgpt.com


                     International Journal of Scientific Research in Engineering and Management (IJSREM) 
                              Volume: 09 Issue: 12 | Dec - 2025                                SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM55059                                              |        Page 8 

•  GSMA / response to TRAI — materials on Mobile Connectivity Index and digital inclusion (data-driven 

measures of mobile internet adoption). Telecom Regulatory Authority of India 

•  Recent working paper — “Remote Opportunities and Female Labor Force Participation” (empirical analysis 

of remote work’s long-term effects on female participation; useful for DiD/macro evidence).  

•  Business / review pieces and syntheses on AI, women, and labor-market disruption (World Economic 

Forum / news summaries placing AI and automation in gendered perspective).  

•  IJARSCT / PDF on “The Impact of Remote Work on Gender Equality” (recent conference / working-paper 

style review useful for literature synthesis and citations).  

•  IJRCS / thematic review — “Women in STEM: Challenges and Opportunities …” (survey-style article 

summarizing workplace bias and retention factors).  

 

https://ijsrem.com/
https://www.trai.gov.in/sites/default/files/2024-11/GSMA_02012023.pdf?utm_source=chatgpt.com

