

[image: image1]
The impact of artificial intelligence on women’s empowerment, and work-life balance in Saudi educational institutions









 


	
	
ORIGINAL RESEARCH
published: 30 September 2024
doi: 10.3389/fpsyg.2024.1432541








[image: image2]

The impact of artificial intelligence on women’s empowerment, and work-life balance in Saudi educational institutions

Sayeda Meharunisa1*, Hawazen Almugren2, Masahina Sarabdeen2, Fatma Mabrouk2 and A. C. Muhammadu Kijas3


1Department of Management, College of Business Administration, Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia

2Department of Economics, College of Business Administration, Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia

3Wahaj Al-Itaqan Construction EST, Riyadh, Saudi Arabia

Edited by
 James Gaskin, Brigham Young University, United States

Reviewed by
 Aydın Çivilidağ, Akdeniz University, Türkiye
 Ghada Elkot, Arab Academy for Science, Technology and Maritime Transport, Egypt

*Correspondence
 Sayeda Meharunisa, smeharunisa@pnu.edu.sa 

Received 25 June 2024
 Accepted 14 September 2024
 Published 30 September 2024

Citation
 Meharunisa S, Almugren H, Sarabdeen M, Mabrouk F and Kijas ACM (2024) The impact of artificial intelligence on women’s empowerment, and work-life balance in Saudi educational institutions. Front. Psychol. 15:1432541. doi: 10.3389/fpsyg.2024.1432541
 

Gender prejudice and stereotypes are prevalent in the workplace, particularly for women in the Artificial Intelligence (AI) industry, where they can significantly hinder professional development and limit prospects for growth. These challenges contribute to the underrepresentation of executives in AI. However, with the right measures, these barriers can be overcome, leading to a more inclusive and diverse AI industry. Women in this demanding technological domain often face additional difficulties in achieving a work-life balance, further constraining their professional advancement and engagement in the industry. This research aims to examine the implications of AI capabilities on work-life balance and the empowerment of female faculty members in enhancing the efficiency of educational institutions. The research performs a structural equation modeling (SEM) approach, using a survey conducted on female faculty of Saudi Arabian universities. The study specifically considers moderating variables such as age, education level, experience, and marital status. The findings, which reveal that AI managerial capability, as well as AI infrastructure agility, impacts work-life balance and empowerment of women faculties in educational institution efficiency, underscore the significance of considering demographic factors when analyzing women’s empowerment and work-life balance as outcomes. By exploring these factors, the research provides a comprehensive understanding of how AI capabilities impact women’s empowerment and their ability to maintain a work-life balance, ultimately contributing to the efficiency and effectiveness of educational institutions. These results emphasize the value of increasing women’s empowerment and raising the standard of performance evaluation systems in educational sectors.
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1 Introduction

A significant advancement in corporate management, artificial intelligence (AI) significantly impacts how workers operate, particularly in the human resources and employment departments (Choi, 2021; Havidz and Mahaputra, 2022; Kumar and Choudhury, 2022; Li et al., 2019; Murugesan et al., 2023; Pawlicka et al., 2020; Prentice et al., 2020; Shaikh et al., 2023; Wei and Li, 2022). Technologies based on AI have a different effect on how human resource management is done (Shukla and Bhasin, 2023). As an illustration, development can be created through a training program for every worker based on contextual procedures, real-time big data analytics, or data on employment practices. AI is the term that describes a technology that performs tasks that require some amount of intelligence to complete. It is a machine taught to perform tasks for people (Wang et al., 2022). When used effectively and practically, AI has improved the completion of human resource management work tasks, whether in hiring, performance evaluation, HR planning, employee training requirements, job evaluation, or even forecasting the labor market’s needs and indicators (Ahmad and Mustafa, 2022). According to a review by the top provider of cloud-based applications for sector-specific applications, with the speed at which technology is changing, already starting to see examples of innovative use of AI in ways that might enhance workflow are evident (Budhwar et al., 2022). Regarding the job done by those employed in the recruitment and human resources divisions (Sharma et al., 2022), several businesses and organizations have already proven AI’s potential to raise care quality and/or lower costs.

One of the most pressing issues of the twenty-first century is women’s empowerment (WE), which is improving women’s economic, social, political, and cultural standing, especially those underprivileged in society (Infante and Darmawan, 2022). Women have the power to transform and influence their families and, by extension, the economy. Women have, however, long faced numerous obstacles in terms of culture, economy, education, and the workplace. It is important to know that social assistance laws mandate that women lose their authority if they are unable to access necessary resources, earn an income, or save money (Kumari and Eguruze, 2022). The protection and upholding of women’s rights in the areas of welfare, education, and workforce has led to a global trend in women’s empowerment. In addition, women’s empowerment fosters gender equality, enabling them to participate equally in the processes of economic growth and development (Youssef, 2022). For the world to be prosperous and sustainable, gender equality and empowerment are crucial, based on the UN’s 17 Sustainable Development Goals (SDG). One of the projects seen to be able to provide women engineers more control over their lives and professions is the empowerment of women engineers in the energy sector (Cakranegara et al., 2022). Having total respect, being independent, and living a happy life are all signs of empowerment. Therefore, empowering women will help them to become engineers and realize their full potential (Lee et al., 2023). The work-life balance for employment and female empowerment are significantly correlated. Their ability to strike a work-life balance determines their decision to work and their level of career achievement (Kendeikyo, 2022).

In today’s competitive world, organizations face serious hurdles in surviving (Abendroth and Den Dulk, 2011). The biggest issue among these is keeping talented employees (Haar et al., 2014). Business organizations are creating policies regarding hiring, selection, onboarding, training and development, pay and benefits, job design, evaluation of the job and wage standards, etc. to combat the attrition problem. These policies ultimately aid the organizations in keeping their workforces (Sham et al., 2021). According to a research study, HRM practices like effective leadership, communication, and value profiles need to be integrated with strategic goals that help improve women’s empowerment and the work-life balance of working women (Rahaman and Tul-Jannat, 2015). Employee well-being refers to how an employee is looked after by the company. It’s a feeling of security within the company. AI and other technological breakthroughs have made it easier to retain talent well-being.

AI can speed up the educational process and help students accomplish their goals. It gives students access to the appropriate course, enhances their interaction with faculty, and enables them to focus on other facets of their lives by saving them time. Personalization, a crucial feature of AI, enables students to take a personalized approach to learning based on their particular skills, preferences, and life experiences (Chen et al., 2020). To ensure that students get the most out of their education, AI adjusts itself to their level of knowledge, pace of learning, and preferred goals. In addition, AI can assess students’ prior academic performance, pinpoint their areas of weakness, and enhance upcoming learning opportunities for a tailored learning experience. It also gives faculties more control by automating chores like paper grading, administrative work, and learning pattern evaluation (Mabrouk et al., 2023; Mabrouk et al., 2022).

Therefore, the primary goal of this research is to identify the importance of AI and its effects on work-life balance and empowerment of female faculties in educational institution efficiency in Saudi Arabia. To achieve this objective, we formulated the following research questions: Does artificial intelligence significantly impact the balance of work-life and empowerment of female faculties in educational institutions? And do the balance of work-life and empowerment of female professionals have any relationship?

By examining these interconnected elements of AI, women’s empowerment, and employee work-life and well-being this research aims to provide a comprehensive understanding of how AI capabilities impact the empowerment of female faculty members and their ability to maintain a work-life balance, ultimately enhancing, their well-being and the efficiency of educational institutions. Gender prejudice and stereotypes are prevalent in the workplace, particularly for women in the AI industry, where they can significantly hinder professional development and limit prospects for growth. These challenges contribute to the underrepresentation of female executives in AI. However, proper measures can overcome these barriers, leading to a more inclusive and diverse AI industry. Women in this demanding technological domain often face additional difficulties in achieving a work-life balance, further constraining their professional advancement and engagement in the industry. The study specifically considers moderating variables such as age, education level, experience, and marital status. By exploring these moderating factors, the research offers a thorough grasp of how AI capabilities affect women’s empowerment and work-life balance, thereby enhancing the efficacy and efficiency of educational establishments.

Several additional studies have suggested that AI investigates work-life balance and that women’s possibilities inside the organization should be expanded upon. Moreover, the common studies examining the connections between AI and employee outcomes have been carried out in the context of a global company. Furthermore, the degree to which intelligent technologies influence the industry’s adoption of digital human resources can also be influenced by national culture.

Moreover, while studies on women’s empowerment and work-life balance exist, they tend to treat these issues in isolation, without adequately considering the moderating role of demographic factors such as age, education level, experience, and marital status. This oversight is particularly evident in the AI industry, where the intersection of these variables with AI capabilities has not been thoroughly explored.

Furthermore, there is a lack of research that connects these elements to the efficiency and effectiveness of educational institutions, despite the growing influence of AI in shaping modern educational practices. This study seeks to fill these gaps by exploring the complex interplay between AI capabilities, women’s empowerment, work-life balance, and the efficiency of educational institutions, with a focus on the moderating effects of key demographic factors.

A literature review is done to achieve these goals. The research hypotheses are formulated and tested empirically on a sample of women faculties in Saudi Arabia Universities. The last section contains the conclusions drawn from the investigation. Thus, in addition to the literature, the study will benefit Saudi Arabian universities. A conceptual framework will also be suggested for further research in this paper.

The remaining portion of the work consists of literature reviews in the second section, which reviews the existing works to fulfil the investigation goal. The third section explains the research methodology, the fourth section presents the findings and their interpretation, and the last and fifth part explains the conclusion and policy recommendations.



2 Literature review

AI deals with developing and applying computer systems that can solve problems that often call for human intelligence (Haton, 2006). AI techniques were recognized as relevant to computer-assisted learning. Drill-and-practice computer programs were prevalent in early educational computer applications. Systems facilitate user-to-user communication in natural language, as well as those that are generative, adaptive, or self-improving (Stubbs and Piddock, 1985). AI systems mostly work with symbolic data to solve tasks, rather than just numerical data. AI heavily utilizes a variety of types of domain-specific knowledge, such as natural language processing, speech recognition and understanding, image interpretation and vision, and robotics. AI is applied in a wide range of industries, including banking & finance, industry, and medicine (Haton, 2006).

AI is a new technology that has taken the shape of natural learning processing, machine learning, human-machine interaction, and other things. It was first widely used in the corporate world and, more recently in higher education. Higher education institutions’ primary goal is to test new technological innovations and profit from the resulting system. But it’s only marginal because AI has a long way to go before teaching and learning processes can be automated or replaced by robots in place of instructors (Ayed, 2022).

The goal of the broad field of AI is to automate tasks that now need human intelligence. Computerized medical diagnosticians and systems that automatically adapt hardware to specific user requirements are examples of recent advances in AI. The five main issues that AI addresses are perception, manipulation, reasoning, communication, and learning. Creating representations of the real world from sensory data is the focus of perception (Williams, 1983).

The fundamental idea of AI technology is the idea that human intelligence is researched and replicated, allowing the programming of computers to carry out employment possibilities that individuals perform. This study reviews the literature within the framework of AI applications in management and human resources to fulfil the goals of this investigation.


2.1 Review of artificial intelligence and work performance

Recent research emphasized the potential of AI and work performance in various sectors. Li et al. (2019) examined the impact of a hotel employee’s intention to leave on their awareness of robotics and AI. Additionally, they illustrated the moderating effects of the emotional atmosphere of competition and supposed structural funding. Utilizing information obtained from 468 samples of full-time staff members at a 5-star hotel in Guangzhou, China. It was discovered that employee turnover intention was highly connected with an awareness of AI besides robotics. The outcome demonstrates that the link was constrained by the psychological climate of competition and perceived organizational support. Similarly, Prentice et al. (2020) examined the impact of emotion and AI on worker productivity and retention with an emphasis on hotel service workers. They also evaluated that employee performance translates into both internal and external operational forms aspects that quantify how people during interactions with both internal and exterior service providers fulfill the objectives of customers and coworkers, accordingly. The information was gathered from numerous rated hotels. The outcome indicated that demonstrative intelligence has a large impact on employee retention and performance, whereas AI has a substantial influence on employee presentation. Moreover, Choi (2021) exposed the function of AI at a front-line service meeting to learn how users react to services powered by AI. The researcher used online surveying to gather information from 454 Korean employees, and then hierarchical regression to test the theory analytically. Initially, the outcomes showed that people are more inclined to accept AI technology when the responsibilities of the user and the AI are clear. The findings demonstrated that role clarity and user acceptance of technology used in AI are weakened by the deployment of AI-based technologies. Additionally, capability and consumer readiness, the trust engendered by the deployment of technology based on AI, make it easier for people to embrace it.

In addition, Pawlicka et al. (2020) explored the variables influencing a person’s subjective perception of their work-life balance with a machine learning technology among 80 randomly chosen organizations. This was accomplished using the information provided by a huge group of employees in Poland. They found a correlation between the feeling of balance and the actual working hours with work-life balance. They observed that the perception of equilibrium and the definite employed times were the most important factors; changing, it caused the tool to forecast the transition from balance to imbalance. The outcomes might be used to forecast and stop the foreseeable occurrence of a conflict between work and life.

Furthermore, a study Kumar and Choudhury (2022) explored the relationship between women, the application of technology, and potential futures in developing countries. The information was gathered from 125 female volunteers and 100 male volunteers, mostly from South Asia, who worked in poor countries. The results demonstrated a substantial and favorable intra-correlation between variables, including attitudes toward AI robots, requirements for using robot gender, AI-based machines, and the threat posed by AI robots.

Wei and Li (2022) investigated the effects of artificial intelligence on manufacturing workers’ mental health. Additionally, they illustrated the part of mediation between actively working and the workplace. They examined how AI affected factory workers’ depression symptoms using information from the China Labor Force Dynamics Survey in 2018, and they tested whether the presence of overtime work has a mediation influence on the workplace environment using stepwise and bootstrapping methodologies. The findings indicated that AI benefits workers’ mental health since it can lower the psychological depression ratings of manufacturing workers.

Another study by Murugesan et al. (2023) outlined the benefits of AI to industry practices and HR digitization. The analysis focuses on 5 AI applications in HR competence and 3 components of HR preparedness, including 271 manufacturing, IT, and administrative HR experts. The SPSS tool and the AMOS program were used for the data acquired. The results indicated that one of the most important steps in establishing sustainable growth is to examine hierarchical organization.

Similarly, Shaikh et al. (2023) examined the effect of AI on worker productivity. They also assessed how well-being and information exchange mediated the relationship. In Pakistan’s largest hospitals, 184 doctors provided the data. Results from partial least squares analysis suggest a causal link between AI and worker productivity. The findings confirmed that AI and information exchange, mental health, and well-being underpin employees’ productivity.



2.2 Review of artificial intelligence in educational institutions

Since there are many types of labor demands in the higher education sector, including research objectives, student performance and satisfaction reports, and administrative aims, this sector is suitable for the research. Comparably, to satisfy the demands of quality work, a variety of skill sets are needed. Role conflict between work and family is inevitable, as quantitative job demands rise (Bakker and Demerouti, 2018; Naidoo-Chetty and du Plessis, 2021; Theron et al., 2014). Work–family conflicts arise from these inter-role conflicts and the blending of personal and professional spheres, which have a detrimental effect on female administrators and their employers (Havidz and Mahaputra, 2022; Shukla and Bhasin, 2023). In particular, Arabic society perpetuates the assumption that women belong at home and should take care of the family. As a result, women in administrative roles face pressure to balance work and family responsibilities. Women are advised to choose their place of employment, but they are still expected to prioritize taking care of their families and meeting social obligations (Turanlıgil and Farooq, 2019).

A set of studies on AI and its impact on educational institutions were carried out in Arab regions. Melweth et al. (2024) evaluated burnout, technological confidence, and perspectives on AI integration among secondary school teachers in Asir, Saudi Arabia. They found that experience and gender were highly correlated with burnout and technology confidence. Qualitative results revealed circumstances that lead to teacher stress. This study highlights the importance of teacher-centered integration policies that start with minimal automation of administrative tasks, engage teachers in the digital transition as partners, prioritize welfare over test scores, and utilize localized research to guide solutions. Moreover, another study in Jordan stressed that society and women in technology stand to gain from supporting and empowering women in academics, particularly at the entry level. These factors make it necessary for Jordanian colleges to make plans to assist women who work in academia and in the technology sector particularly (Ata et al., 2022).

In addition, Alotaibi and Alshehri (2023) outlined that the integration of AI has become a critical goal for many higher education institutions in Saudi Arabia as part of the 2030 Vision for Comprehensive Development of Higher Education. The purpose of this study was to investigate the advantages and disadvantages that Saudi Arabia’s higher education institutions face when they implement AI-based learning outcomes. The findings emphasized that AI is still in its infancy as it relates to learning, but it is now an indisputable fact for universities. Accepting and utilizing this revolutionary technology will be essential to addressing upcoming learning obstacles, and every student must have the technical know-how required to communicate with and develop artificial intelligence in the future. Another study (Muafa and Al-Obadi, 2024) investigated the advantages and disadvantages that Saudi Arabia’s higher education institutions face when they implement AI-based learning outcomes. The findings emphasized that AI is still in its early stages as it relates to learning, but it is now an indisputable fact for universities. Similarly, Al-Abdullatif et al. (2023) urged more research to determine how well chatbot supports teaching and learning processes, a substantial contribution to the research on incorporating it in institutions of higher learning.

Furthermore, Alkinani (2021) assessed the assimilation and implementation of digital technology in education expands the prospects for Saudi university students and instructors to navigate effectively the increasingly interconnected digital world. However, the study identified the three categories of challenges. (1) Barriers at the teacher level (attitudes, knowledge, access, and resistance to change). (2) Institutional hurdles, perceived utility, compatibility, and (3) barriers at the technology level and institutional level, such as resources and support from leaders. Therefore, the researcher proposed that AI is expected to become the core of higher education in Saudi Arabia.

Comparatively, some research has been carried out in the UAE, among other Arab regions. A study of work-life imbalances and resulting outcomes is presented from the perspective of both employees and organizations in the UAE. To present a complete view of work-life imbalances in higher education, it combines spillover and facilitation theories. A key aspect of the study is how work-life imbalances are affected by social demands when they outweigh work demands in socially demanding societies. It illustrates the tension between work-life imbalances and personal career goals (Begum et al., 2024). In the meantime, Heath (2021) emphasized that incorporating women into AI is crucial to its effective development, use, and governance in the UAE. Moreover, a study by Mahmood et al. (2023) investigated the leadership experiences of a diverse group of women in the United Arab Emirates, looking at the variables that affect their ability to lead successfully. Considering the distinct organizational, technical, and cultural aspects of the United Arab Emirates. The results demonstrate the beneficial effects of AI training and access to cutting-edge technology resources on leadership achievement. They also underscore the significance of an encouraging corporate culture and the growing need for technological competence.

A recent similar study by Iyer et al. (2024) examined the potential benefits of new technologies by evaluating big data on student learning patterns, engagement levels, and performance. The findings might lead to the development of tailored learning pathways, adaptive courseware, and focused interventions. Virtual laboratories and AI-powered tutoring programs will soon provide individualized and immersive learning experiences. Campus operations may become more sustainable and effective by using IoT sensors to monitor and control resource allocation, building security, and energy use. Systems with AI capabilities may automate administrative work, optimize workflows, and offer facilities with predictive maintenance. In this study, they focused on individual learning factors, system thinking factors, and connective factors at Dubai University in general. However, there is scant literature focusing on AI and empowerment and work balance in educational institutions in the Arab region in general, Saudi Arabia specifically. Our study will fill this gap in the literature.



2.3 Conceptual background and research hypothesis

Even though there is still very little released study on the economic cost as well as application of AI in the structural situation, various studies have found barriers to the success of implementations in artificial intelligence initiatives. The goal of the study is to observe the artificial intelligence capabilities in work-life balance and empowerment of female faculties (Figure 1). A framework for the research hypothesis based on earlier publications (Wamba-Taguimdje et al., 2020b) was used to analyze the data.
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FIGURE 1
 Research framework. Source: Authors’ presentation.


AI capabilities could be defined as the firm’s ability to create a bundle of organizational, personnel, and AI resources for business value creation and capture (Anand and Fosso Wamba, 2013; Kim et al., 2011). Various IT categories have already been utilized in earlier studies. An organization can use organizational, material, immaterial resources, and human. In this analysis, we consider three categories of AI resources based on prior research.

The capacity of an association and the situation in which employees control or simulate behavioural intelligence in an electronic device or other technological device to generate price for the sustainability of the company is known as AI Management Capability (AIMC). AI management capability potential is peculiar to strategic planning, strengthening relationships within and between companies, investment decision-making, coordination, and control (Dubey et al., 2021; Giraud et al., 2023). The managerial capacity of AI has a potential that is unique to “strategic planning, strengthening relationships within and between organizations, investment decision-making, coordination, and control” (Wamba-Taguimdje et al., 2020b). Kim et al. (2011) have demonstrated in their study that control, which depends on the expertise of the staff, has influences on infrastructure flexibility.


H1: AI managerial capability significantly influences the women’s empowerment and work-life balance of women’s faculties in educational institutions.
 

AI personal Expertise (AIPE), is defined as the professional skills and knowledge of AI-related technologies, business functions, and relational (or interpersonal) domains required by the organization’s staff for modeling and/or using intelligent behavior in a computer or other technology to accomplish the tasks assigned to it (Giraud et al., 2023). To manage the AI properties at their clearance more effectively, an administration of IT professionals must possess a range of abilities, including consciousness, possession, incorporation, organization, and knowledge of IT components. As a result, the ability of AI with an organization’s strategy is crucial for the development of commercial value; staff members who possess the correct mix of talents enhance this efficacy. However, the expertise of AI staff becomes an intangible asset for organizations when IT staff understands how the organization’s strategies are mixed with IT and AI skills (Dubey et al., 2021). Institutions with knowledgeable AI experts are, therefore, more likely to produce trustworthy and affordable intelligent systems that will fulfil the demands of dynamic, ever-changing surroundings. Consequently, we can state the following suggestion:


H2: AI individual expertise significantly influences the women’s empowerment and work-life balance of women’s faculties in educational institutions.
 

AI infrastructure Flexibility (AIIF), refers to the composition of all technological assets (software, hardware, and data, etc.), systems and their components, network, and telecommunications installations, and applications that are necessary for the implementation of an AI system capable of performing tasks (Markolf et al., 2021). The adaptability of installing AI infrastructure for organizational operations makes the ability to quickly support different scheme mechanisms and adjust to altering situations and approaches, such as financial constraints, planned associations, mergers and acquisitions international collaborations, or mergers possible. Multiple key elements must be brought together to ensure the success of AI in an organization (Wamba-Taguimdje et al., 2020a). Information-coupled IT and AI talent, field expertise and technology, important choices, outside alliances, and ascendable structure are some of them. The first four components are the engine’s fuel and adaptable infrastructure, deprived of which anything can function. A better IT infrastructure allows institutions to use IT resources effectively and efficiently, to support structural restructuring through the deployment of AI technologies (Wamba-Taguimdje et al., 2020a). A self-adjusting, repairing, and improving network will support proactive performance improvement and resource optimization, encourage strategic company procedure innovation, and prevent issues before they arise. Consequently, we can state the following suggestion:


H3: AI infrastructure agility significantly influences the women’s empowerment and work-life balance of women’s faculties in educational institutions.
 

Empowerment enhances women’s ability to decide and choose what is best for them to reduce their double burden (Syahirah Syed, 2010). The equal opportunity and equal participation of women relative to men increases the ability of women to have a greater work-life balance (Syahirah et al., 2015). This is because women have control in managing their work and personal lives, since their voices and demands are counted by the employer. As mentioned in Andreassi and Thompson (2008), equal opportunity urges the organization to improve the status of women employees through the implementation of organizational support for work-life balance. According to Akdağ (2012), empowerment is one of the key factors of work-life balance. The sense of gaining control positively affects the mental, emotional, and physical of individual, thus directly resulting in the balance between work and personal life (Akdağ, 2012).

Empowerment enhances women’s ability to decide and choose what is best for them to reduce their double burden (Syahirah Syed, 2010). The equal opportunity and equal participation of women relative to men increases the ability of women to have a greater work-life balance (Syahirah et al., 2015). This is because women have control in managing their work and personal lives since their voices and demands are being counted by the employer. As mentioned in Andreassi and Thompson (2008), equal opportunity urges the organization to improve the status of women employees through the implementation of organizational support for work-life balance. According to Akdağ (2012) empowerment is one of the key factors of work-life balance. The sense of gaining control positively affects the mental, emotional, and physical of an individual, thus directly resulting in the balance between work and personal life (Akdağ, 2012).

Empowerment enhances women’s ability to decide and choose what is best for them to reduce their double burden (Lekchiri and Eversole, 2021). The equal opportunity and equal participation of women relative to men increases the ability of women to have a greater work-life balance (Dajani and Moustafa, 2021). This is so that women may manage their own private and work lives since their voices and stresses are occupied into explanation by the company. Equal opportunities request that the company improve the status of female employees by implementing organizational encouragement of balancing work and life. According to Uddin (2021), empowerment is one of the key factors of work-life balance. The feeling of taking back control has a favorable effect on one’s emotional, mental, and physical well-being, which directly contributes to the harmony between work and personal life.


H4: There is a significant relationship between women’s empowerment and the work-life balance of women’s faculties in educational institution settings.
 

The relationships between AI managerial capability, AI individual expertise, and AI infrastructure agility with women’s empowerment and work-life balance are likely impacted by various demographic factors such as education level, age, marital status, and experience. Age, as a moderating variable, may influence these relationships by altering how employees respond and perceive women’s empowerment and work-life balance (Chakraborty et al., 2020; Mukanzi and Senaji, 2017; Sun et al., 2023). Senior employees may value different aspects of women’s empowerment and work-life balance compared to younger employees, thereby weakening or strengthening these relationships. Correspondingly, education qualification can shape the thoughtful utilization of managerial decision-making and characteristics, individual determination, and ability, hypothetically moderating their impact on women’s empowerment and work-life balance. Highly educated employees might leverage these aspects more effectively, leading to significant relationships (Aruldoss et al., 2022; Sun et al., 2023). Work experience, as another moderator, is anticipated to impact these relationships by leveraging employees with a wide range of perspectives and a profound understanding of workplace dynamics, possibly enhancing the influence of AI managerial capability, AI individual expertise, and AI infrastructure agility with women’s empowerment on work-life balance (Chakraborty et al., 2020; Mukanzi and Senaji, 2017). Lastly, the marital status of the employees may also moderate these associations, as marital assurances and responsibilities can impact how employees engage with their tasks in the workplace and experience happiness or well-being. Thus, it is hypothesized that age (H5), education level (H6), experience (H7), and marital status (H8) will moderate the relationships from H1 to H4, leading to varying levels of influence on women’s empowerment and work-life balance (Alsulami et al., 2022; Aruldoss et al., 2022; Chakraborty et al., 2020; Mukanzi and Senaji, 2017; Sun et al., 2023).


H5: Age moderates all relationships from H1 to H4.

H6: Education level moderates all relationships from H1 to H4.

H7: Experience moderates all relationships from H1 to H4.

H8: Marital status moderates all relationships from H1 to H4.
 



2.4 Proposed research framework

The structure listed below is suggested for investigation in subsequent studies based on earlier investigations and a literature review. The framework is grounded in the empowerment theory by Zimmerman (2000). The empowerment theory provides methods for analyzing the concept in various contexts and for researching the empowering procedure. For instance, this model enables the investigator to examine the various organizational, personal, and social contexts of empowerment. Empowerment allows individuals and organizations to see a closer relationship between their goals and how to achieve them (Mechanic, 1991). It demonstrates the link between life and work outcomes that influence a person’s life. Applying this theory could require changes to organizational structure and processes, which would increase employee access and participation and boost the efficiency of the organization in achieving goals. When applied to the study, this theory shows how the welfare, access, conscientization, involvement, and control of women affect their ability to trust work also family obligations. Balancing work and life is regarded as a factor influencing a personality’s quality of life. In reality, also has an impact on whether or not female facilities decide to stay in the field. Figure 1 shows the framework of the proposed conceptual model.




3 Research methodology

The investigation of objectives and the testing of hypotheses depend on the accuracy with which the variables are measured, and then on the techniques and procedures used to conclude.


3.1 Sample design

The female faculties of Saudi Arabian universities are selected as the research sample. The researcher selected women employees working in educational sectors are the sample frame.



3.2 Sampling method, sampling size

The population of this study consists of female faculty members from various universities across Saudi Arabia. The decision to focus on female faculty members was made due to (1) Gender-Specific Challenges: Female faculty members often face unique challenges in their academic and professional environments, including gender bias, work-life balance issues, and cultural expectations that may differ from those of their male counterparts. These factors can significantly impact their physical and mental well-being, making it important to understand their specific experiences (Groenewald et al., 2024; O’Connor and Liu, 2024). (2) Underrepresentation in Research: There is a lack of research focusing on female academics in Arab countries, especially Saudi Arabia, regarding their well-being when securing their position between family and work. By focusing on this group, the study aims to fill this gap and contribute to the broader understanding of gender dynamics in academia (Ballantyne, 2022; Herbst, 2020; Wilson et al., 2020). (3) Cultural and Social Context: (Al-Qahtani et al., 2020; Mabrouk et al., 2022) Studying this group allows exploring how these norms influence their professional lives and well-being.

The sample was selected using a random sampling method to ensure that each female faculty member within the selected universities had an equal chance of being included in the study. This approach enhances the representativeness of the sample and reduces selection bias. To calculate the required sample size, the study considers a confidence level of 95%, and a margin of error of 8% to ensure a representative group within this population. The latest open data from the Saudi Ministry of Education shows that female faculties in Saudi Universities represent 40.8% of the total population and equal to 34,841. Based on this data, the required sample is 145. The sample size of this study consists of 180 participants and provides valuable insights into the experiences and perspectives of this specific group.



3.3 Data collection

For the study’s purpose, primary data are gathered. Primary data for the study is gathered using the survey approach. With the aid of a specially created questionnaire and in-person interviews, the necessary information is gathered from the sample respondents.



3.4 Questionnaire design

A questionnaire is created based on the study’s goals. Using a standardized questionnaire, the primary data is gathered. To learn the thoughts of female faculty members, a questionnaire including demographic information and a Likert five-point scale was employed, along with some closed- and open-ended questions to gather appropriate responses.



3.5 Analysis tool

Based on statistical analysis utilizing the AMOS and SPSS, an analysis was carried out. The measurement and structural models are assessed simultaneously by structural equation modeling, leading to concurrent factor analysis and hypothesis testing.




4 Analysis and interpretations


4.1 Demographic profile

We circulated a Google survey among the universities and received 180 completed questions. In that 76.7 (n = 138) percent of faculties were married and the remaining 23.3 (n = 42) percent of female faculties were unmarried. Also, a maximum of 41.7 (n = 75) per cent of women faculties were between the ages of 41 to 50 years, 36.1 (n = 65) per cent of women faculties were between the ages of 31 to 40 years, 16.7 (n = 30) per cent of female faculties were in the age of 21 to 30 years, and remaining 5.6 (n = 10) per cent of female faculties were above the age of 50 years. Furthermore, a maximum of 57.8 (n = 104) per cent of female faculties were professionals and also, 46.1 (n = 83) per cent of faculties had less than one year of experience in their sector, 26.1 (n = 47) per cent of faculties had 1 to 5 years of experience, 22.2 (n = 40) % of faculties have 5 to 10 years of experience, and 5.6 (n = 10) per cent of faculties have 10 years and above work involvement. The demographic profile of female faculties is revealed in Table 1.



TABLE 1 Demographic profile.
[image: Table1]

There were 192 questionnaires in total, and 180 of them were utilized. The data were loaded into the SPSS program to be ready for hypothesis testing by conducting scale validity and reliability analysis. Structural equation modeling (SEM) was used for the data analysis in this study, using the two-step approach recommended by Anderson and Gerbing (1988). We tested the measurement models first to make sure the observed variables were adequately connected to the appropriate variables for each scale. Reliability, validity, and confirmatory factor (CF) analyses were verified in the measurement approach to find the consistency, validity, and final measurement model for each latent construct. Second, the proposed structural model was examined using SEM. The AMOS v23 software was used for the analyses and maximum likelihood estimation. Then, the hypothesis is tested by performing regression analysis.



TABLE 2 Reliability of measures.
[image: Table2]



4.2 Measurement model

Initially, the reliability of the construct is tested and demonstrated in Table 2. The evaluation of the level of consistency between different variable measures is related to authenticated analysis. The dependability of the variables across all dimensions is assessed using Cronbach’s Alpha coefficient. Bagozzi and Yi (1988) are among those who suggested the values of all variable or dimensional scales to be greater than the commended value of 0.60. The reliability of the measured compound is shown by the fact in this study, Cronbach’s alpha coefficients were > 0.60 for all the examined factors. Table 3 presents the measures’ alpha value. In that, for each construct, the value of Cronbach alpha is greater than 0.60, i.e., Women Empowerment (0.808), Worl-Life Balance (0.825), AI Managerial Capability (0.889), AI Individual Expertise (0.884), and AI Infrastructure Agility (0.823). Hence, it is concluded that all the measures are reliable and consistent.



TABLE 3 Measures with composite reliability, factor loadings, and AVE.
[image: Table3]

Also, the measurements’ dependability is tested using Composite Reliability (CR), Factor Loadings, and Average Variance Extraction (AVE). The factor loadings (FL) that were > 0.7 were kept, while the others were eliminated. Only items that satisfy the factor loading requirement are included in Table 4. To assess the scale’s applicability to our data sample, it is helpful to know the average variance extracted or AVE and composite reliability or CR values. Our values satisfied the threshold for an acceptable value of AVE, which is defined in the literature as 0.5 or higher. For each variable, the value of CR should be above 0.7, and the value of CR for our variables indicated by the results also meets the requirement (Singh, 2017).



TABLE 4 Hetero-trait Mono-trait (HTMT) ratio of measures.
[image: Table4]

From the Table 4, it was found that the FL for all the factors is >0.50, the CR of all the constructs was >0.7, and the average extraction of variance value for all the factors was >0.5. Hence, concluded that all the measures are highly dependable for performing further analysis.

The Hetero-trait Mono-trait (HTMT) ratio was the indicator used to measure the discriminant validity, which has a recommended range of below 0.9 (Taherdoost, 2016). The results for the HTMT ratio across all measures in Table 5 are significantly lower than 0.9, confirming that there is less correlation between items within the same construct than between items across constructs. As a result, the discriminant validity is still valid. Also evaluated using the Fornell-Larcker criterion was the discriminant validity depicted in Table 6. Except for the balance work-life measure, the correlations among the other constructs were more than the diagonal in italics representing the root of squares for each construct’s AVE.



TABLE 5 Fornell–Larcker Criterion (FLC) ratio of measures.
[image: Table5]



TABLE 6 Estimation of maximum likelihood of measures.
[image: Table6]



4.3 Structural model

Initially, a homogeneity test was performed to ensure the statistical assumptions between predictors or independent variables and outcomes or dependent variables, which is vital to examine the validity and accuracy of the data. The homogeneity of variance for the data across the different groups has been tested and established, demonstrating that the equal variance assumptions are validated for the predictors or independent variables— AI managerial capability, AI individual expertise, and AI infrastructure agility—as well as the outcomes or dependent variables— women empowerment and work-life balance. Classically, this is measured using Levene’s Test, and p-values are found to be insignificant (> 0.05) recommends that the variances are insignificant across the different groups, thus ensuring homogeneity.

All five variables and the associated construct were endangered to confirmatory factor analysis (CFA) to examine the model’s hypotheses. The CFA findings showed that there was little difference between the assumed and observed models. Table 7 shows that the value of the Standardized root mean square residual (SRMR) was 0.076 (Ringle et al., 2020), and according to Hu and Bentler (1998), a value below 0.08 is generally considered to be an indicator of an excellent model fit. The anticipated hypothetical model of the research produced a satisfactory fit, as shown by the Normed Fit Index (NFI) value of 0.867 (Bentler, 1990). A value of 0.843 and 0.898 for the Goodness of Fit Index (GFI) (Wang et al., 2020) and Tucker-Lewis Index (TLI) (Shi et al., 2019) showed that the study’s proposed theoretical model produced a good fit. Also, the values of 0.927 and 0.925 for the Increment Fit Index (IFI) (Widaman and Thompson, 2003) and Comparative Fit Index (Bentler, 1990) showed that the proposed theoretical structure for investigation produced a very good fit.



TABLE 7 Analysis of measures for regression (H1, H2, and H3).
[image: Table7]

The outcomes of the immediate connection or path analysis of the latent factors are displayed in Table 8. Hypothesis 1 was confirmed, which suggests that the balance of work-life and empowerment of females are greatly impacted by managerial AI capabilities. Hypothesis 2 was not accepted, which confirms that AI individual expertise does not influence the balance of work-life and empowerment of females. The significance of the relationship between the agile AI infrastructure, empowerment, and work-life balance of women was confirmed by accepting Hypothesis 4 as well.



TABLE 8 Measures for regression (H4).
[image: Table8]

Empowerment and Work-Life Balance Women, the dependent variable in this analysis model, has multiple regression coefficients (R) with a fair level of predictability of 0.673. The coefficient of determination, or R2, is 0.453, as shown in Table 8. The model’s ability to satisfactory completion of 45.3% of the independent variables was made clear by this.

The F-ratio now supports the data fit of the aggregate regression system. The fact that the independent variables (MC, IE, and IA) statistically forecast the variables of the dependent (WE_WB) is an indication that the data is well set in the model fit of regression. F (3, 180) = 48.512, the sum of squares 53.737, which depicts the difference ascribed to the fault, and p levels suggest the independent variables (MC, IE, and IA) do so.

Empowerment and balance of work-life of females are concerning the common coefficients of regression for MC (β = 0.320, p = 0.000), IE (β = 0.043, p = 0.487), and IA (β = 0.317, p = 0.000). According to the correlation as well as significance findings, these characteristics are favorably and substantially connected with the empowerment and work-life balance of women.

Table 9 displays the findings that directly correlate or route analysis between the constructs of Work-Life Balance (WL) and Women Empowerment (WE). The significance of the connection between the balance of work-life and the empowerment of females was confirmed by hypothesis 4, which was also accepted. Below 0.005 is the significance level (sig.) As a result, shows that the balance of work-life and empowerment of women are significantly related.



TABLE 9 Moderation analysis results (H5 to H8).
[image: Table9]



4.4 Moderation analysis for age, education level, experience, and marital status

Multigroup analysis (MGA) was performed to examine the moderating relationship of age (H5), education level (H6), experience (H7), marital status (H8) with AI managerial capability, AI individual expertise, and AI infrastructure agility with women’s empowerment and work-life balance (H1 to H4). Table 9 represents the mediating analysis between AI managerial capability, AI individual expertise, and AI infrastructure agility with women’s empowerment and work-life balance vary significantly across different age-wise classifications, education levels of the respondents, work experience in years, and marital status of the respondents. For age groups, the path coefficients reveal that the relationship between AI managerial capability and women empowerment and work-life balance is significant and strongest for the 31 to 40 years age group of the respondents, with a path coefficient of 0.341, while it weakens and insignificant the relationship for the above the 50-age group (0.114). The finding emphasizes that older people who are about to retire from their work would not show in implementing AI. The age group of 31–40 is expected to perform well in both work and family. Therefore, the impact of AI is strongly impactful for them as per expected. The impact of AI individual expertise on women’s empowerment and work-life balance is most noticeable in the 21 to 30 years age group (0.331) but moderates significantly in the 41 to 50 years age group (0.047). This result is in line with the findings of Melweth et al. (2024). They found that experience and gender were highly correlated with burnout and technology confidence among secondary school teachers. Regarding education level, professionals show a stronger relationship between MC and WE_WB (0.274) compared to those with undergraduate degrees (0.217). The influence of work experience on these relationships also varies, with the strongest impact of AI managerial capability on women empowerment and work-life balance observed in respondents with 5 to 10 years of work experience (0.334). Finally, the marital status of the respondents moderates these relationships, predominantly for AI individual expertise influence on women empowerment and work-life balance, which is stronger and more significant among married individuals (0.294) than unmarried individuals (0.233). Overall, these results emphasize the significance of considering demographic factors when analyzing women’s empowerment and work-life balance as outcomes.




5 Conclusion, discussion, limitation, and future implications


5.1 Conclusion and discussion

The significance of AI grows more obvious given the outline of the numerical transition becomes more distinct. The aptitude to associate work and life is crucial for working women. The unpredictability of technological environments makes it difficult for women working in this field to combine their multiple and triple responsibilities. Because of problems in juggling work and life, many female professionals quit their jobs. To understand these issues, this research observes the implications of AI capabilities on the balance of work-life and empowerment of female faculties concerning educational institution efficiency. With the support of the women faculties in Saudi Arabia Universities, the data were gathered. In conclusion, the outcome shows that AI managerial capability and AI infrastructure agility have beneficial impacts on empowerment for women and the balance of work-life of female faculties.

In recent years, huge data have become more accessible, and advanced tools and infrastructure have arisen, making AI a major technology concern for organizations. To improve process-level efficiency within an organization. The benefits of AI-enabled transformation programs for businesses will be a focus of this investigation. This study uses recent research on AI in the organizational setting as well as previous technological capacity literature to build the idea of AI ability. This research identifies various essential types of artificial intelligence capabilities and then classifies them into three categories: AI managerial capability, AI individual expertise, and AI infrastructure agility. Our research builds on previous past and current research on AI in the educational institution context.

This study underscores the significant impact that AI capabilities have on the work-life balance and empowerment of female faculty members in Saudi Arabian educational institutions. Specifically, the findings demonstrate that both AI managerial capability and AI infrastructure agility positively influence these outcomes, suggesting that AI can be a powerful tool for supporting women in their professional and personal lives. The results show that AI managerial capability plays a crucial role in empowering female faculty members by enhancing their ability to manage tasks more efficiently. This aligns with prior research indicating that AI-driven management tools can improve decision-making processes, reduce administrative burdens, and provide more flexibility in managing work responsibilities (Choi, 2021; Heath, 2021; Melweth et al., 2024; Murugesan et al., 2023). By streamlining workflow and enabling more strategic allocation of time and resources, AI managerial tools contribute to a more balanced integration of work and life for women in academia.

In addition, the study also reveals that AI infrastructure agility, which refers to an institution’s ability to adapt AI technologies to changing needs, has a significant impact on the work-life balance of female faculty members. This finding is consistent with existing literature that highlights the importance of adaptable and responsive technological environments in supporting employee well-being (Dubey et al., 2021; Giraud et al., 2023). An agile AI infrastructure allows for the customization of work processes to better align with individual needs, thereby enhancing both personal and professional empowerment.

Despite the benefits of AI, the study also highlights ongoing challenges in achieving work-life balance for women in academia, particularly in technologically advanced environments. The unpredictable nature of AI and other technological advancements can add complexity to already demanding roles, exacerbating the difficulty of balancing professional duties with personal responsibilities. This challenge is well-documented in the literature, where the stress associated with rapid technological change is often cited as a barrier to work-life balance, especially for women who manage multiple roles (Alkinani, 2021; Ata et al., 2022; Mahmood et al., 2023).

The result also suggests that institutions must recognize the value of balancing work and life for their employees and the empowerment of female workers. Therefore, firms may make the proper adjustments to authorize their female aptitude and help to achieve an improved balance of work-life (Muafa and Al-Obadi, 2024). Consequently, the research advises that the Saudi Arabian government as well as its policymakers take this into account and start training programs to inspire and support families in setting objectives for their young women. Additionally, executives in charge of institutions have to look at the advantages of combining different AI technologies, it may improve female empowerment and a healthy work-life balance (Begum et al., 2024; Iyer et al., 2024).



5.2 Future implications and limitations

However, the challenges of gender prejudice, stereotypes, and the struggle to achieve work-life balance persist. These issues continue to limit women’s professional development and engagement, indicating that while AI offers opportunities for empowerment, there are still significant barriers that need to be addressed.

Three recommendations are designed to address the challenges identified in this research, with a focus on promoting gender equality, enhancing work-life balance, and supporting the professional development of women.

1. Support work-life balance initiatives: The government and institutions should encourage flexible work arrangements and remote work opportunities for female faculty members in educational institutions. These arrangements can help women manage their professional and personal responsibilities more effectively. Indeed, by introducing AI-driven tools and resources designed to assist women in balancing work and personal life, these could include AI-powered time management apps, mental health support, and platforms for virtual collaboration.

2. Tailor interventions to demographic factors: it is important to design targeted interventions that consider the specific needs of women based on their age, education level, experience, and marital status. For instance, younger women or those with less experience may benefit from mentorship programs, while experienced women might need leadership development opportunities. Institutions may adapt their policies to better support diverse groups of women by conducting regular assessments of the impact of AI on work-life balance and women’s empowerment, with attention to demographic differences.

3. Enhance AI infrastructure in educational institutions: Invest in AI infrastructure that supports the professional development of female faculty members perform AI tools for personalized learning, research facilitation, and administrative efficiency and ensure that AI systems within educational institutions are designed and implemented with gender-sensitive approaches.

Finally, the research has certain limitations, which offer guidance for future investigation. First off, since the information was gathered in the particular geographic region of one nation, upcoming research should contain more nations with diverse economic conditions to better corroborate the findings. Besides this, respondents were reluctant to give their own opinions through answering the questionnaire due to job insecurity that management might know their given answers. Samples were taken from educational sectors in Saudi Arabia. Further research can be done by focusing on various job sectors and also by increasing the sample size. Finally, a separate study background with distinct study questionnaires needs to be created to perform throughout a variety of service sectors, such as IT industries, hospitals, and hotels for conventions. These insights suggest that AI when harnessed effectively, can contribute significantly to improving the efficiency and effectiveness of educational institutions by empowering women and supporting their well-being.




Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

SM: Formal analysis, Methodology, Resources, Validation, Writing – original draft, Investigation, Visualization. HA: Funding acquisition, Investigation, Validation, Visualization, Writing – review & editing. MS: Formal analysis, Methodology, Software, Validation, Writing – review & editing. FM: Investigation, Methodology, Validation, Visualization, Writing – review & editing. AK: Visualization, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. Princess Nourah bint Abdulrahman University Researchers Supporting Project number (PNURSP2024R434), Princess Nourah bint Abdulrahman University, Riyadh, Saudi Arabia.



Conflict of interest

Author AK was employed by the Wahaj Al-Itaqan Construction EST.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abendroth, A.-K., and Den Dulk, L. (2011). Support for the work-life balance in Europe: the impact of state, workplace and family support on work-life balance satisfaction. Work Employ. Soc. 25, 234–256. doi: 10.1177/0950017011398892


 Ahmad, H., and Mustafa, H. (2022). The impact of artificial intelligence, big data analytics and business intelligence on transforming capability and digital transformation in Jordanian telecommunication firms. Int. J. Data Netw. Sci. 6, 727–732. doi: 10.5267/j.ijdns.2022.3.009


 Al-Abdullatif, A. M., Al-Dokhny, A. A., and Drwish, A. M. (2023). Implementing the Bashayer chatbot in Saudi higher education: measuring the influence on students' motivation and learning strategies. Front. Psychol. 14:1129070. doi: 10.3389/fpsyg.2023.1129070 

 Alkinani, E. A. (2021). Factors affecting the use of information communication technology in teaching and learning in Saudi Arabia universities. Psychol. Educ. J. 58, 1012–1022. doi: 10.17762/pae.v58i1.849


 Alotaibi, N. S., and Alshehri, A. H. (2023). Prospers and obstacles in using artificial intelligence in Saudi Arabia higher education institutions—the potential of AI-based learning outcomes. Sustainability 15:10723. doi: 10.3390/su151310723


 Al-Qahtani, M. M. Z., Alkhateeb, T. T. Y., Mahmood, H., Abdalla, M. A. Z., and Qaralleh, T. J. O. T. (2020). The role of the academic and political empowerment of women in economic, social and managerial empowerment: the case of Saudi Arabia. Economies 8:45. doi: 10.3390/economies8020045


 Alsulami, A., Mabrouk, F., and Bousrih, J. (2022). Flexible working arrangements and social sustainability: study on women academics post-COVID-19. Sustainability 15:544. doi: 10.3390/su15010544


 Akdağ, R. (2012). Turkey health transformation program evaluation report (2003–2011). Ankara: Ministry of Health publications, 43–439. Available at: https://sbu.saglik.gov.tr/Ekutuphane/Yayin/453 (Accessed January 12, 2018).


 Anand, A., and Fosso Wamba, S. (2013). Business value of RFID-enabled healthcare transformation projects. Bus. Process. Manag. J. 19, 111–145. doi: 10.1108/14637151311294895


 Andreassi, J. K., and Thompson, C. A. (2008). Work-family culture: current research and future directions. Handbook of Work-Family Integration, 331–351.


 Anderson, J. C., and Gerbing, D. W. (1988). Structural equation modeling in practice: a review and recommended two-step approach. Psychol. Bull. 103, 411–423. doi: 10.1037/0033-2909.103.3.411


 Aruldoss, A., Berube Kowalski, K., Travis, M. L., and Parayitam, S. (2022). The relationship between work–life balance and job satisfaction: moderating role of training and development and work environment. J. Adv. Manag. Res. 19, 240–271. doi: 10.1108/JAMR-01-2021-0002


 Ata, S. B., Al-Shanableh, N., and Alzyoud, M. (2022). Challenges faced by women in technology: Jordanian experience in academia. Int. J. Sci. Res. 2319–7064.


 Ayed, I. A. H. (2022). Oman higher education institutions dealing with artificial intelligence. Braga: Universidade do Minho.


 Bagozzi, R. P., and Yi, Y. (1988). On the evaluation of structural equation models. J. Acad. Mark. Sci. 16, 74–94. doi: 10.1007/BF02723327


 Bakker, A. B., and Demerouti, E. (2018). “Multiple levels in job demands-resources theory: implications for employee well-being and performance” in Handbook of well-being. eds. E. Diener, S. Oishi, and L. Tay, vol. 255.


 Ballantyne, A. (2022). “Women in research: historical exclusion, current challenges and future trends” in The Routledge handbook of feminist bioethics (London: Routledge), 251–264.


 Begum, V., Arshi, T. A., Arman, A. S., Butt, A. S., and Latheef, S. (2024). A study on work-family life imbalance among women administrators in UAE higher education institutions. Heliyon 10:e28286. doi: 10.1016/j.heliyon.2024.e28286 

 Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychol. Bull. 107, 238–246. doi: 10.1037/0033-2909.107.2.238


 Budhwar, P., Malik, A., De Silva, M. T., and Thevisuthan, P. (2022). Artificial intelligence–challenges and opportunities for international HRM: a review and research agenda. Int. J. Hum. Resour. Manag. 33, 1065–1097. doi: 10.1080/09585192.2022.2035161


 Cakranegara, P. A., Hendrayani, E., Jokhu, J. R., and Yusuf, M. (2022). Positioning women entrepreneurs in small and medium Enterprises in Indonesia–Food & beverage sector. Enrichment 12, 3873–3881. doi: 10.35335/enrichment.v12i5.964


 Chakraborty, T., Gohain, D., and Saha, R. (2020). What comes in the way of engagement? Moderation analysis of stress on women marketing executives' work life balance. Int. J. Human Resour. Dev. Manag. 20, 349–368. doi: 10.1504/IJHRDM.2020.107991


 Chen, L., Chen, P., and Lin, Z. (2020). Artificial intelligence in education: a review. IEEE Access 8, 75264–75278. doi: 10.1109/ACCESS.2020.2988510


 Choi, Y. (2021). A study of employee acceptance of artificial intelligence technology. Eur. J. Manag. Bus. Econ. 30, 318–330. doi: 10.1108/EJMBE-06-2020-0158


 Dajani, D. M. A. Z., and Moustafa, D. B. A. (2021). The impact of COVID-19 pandemic on egyptian women psychological empowerment and work-life balance. J. Bus. Adm. Res. 10:20. doi: 10.5430/jbar.v10n1p20


 Dubey, R., Bryde, D. J., Blome, C., Roubaud, D., and Giannakis, M. (2021). Facilitating artificial intelligence powered supply chain analytics through alliance management during the pandemic crises in the B2B context. Ind. Mark. Manag. 96, 135–146. doi: 10.1016/j.indmarman.2021.05.003


 Giraud, L., Zaher, A., Hernandez, S., and Akram, A. A. (2023). The impacts of artificial intelligence on managerial skills. J. Decis. Syst. 32, 566–599. doi: 10.1080/12460125.2022.2069537


 Groenewald, E., Groenewald, C. A., Uy, F., Cantere, G. Jr., Kilag, O. K., and Depoyart, J. (2024). Enhancing leadership skills for addressing learning loss and mental health challenges: insights from school leaders in low-and middle-income countries. Int. Multidiscipl. J. Res. Innov. Sustain. Excel. 1, 226–232.


 Haar, J. M., Russo, M., Suñe, A., and Ollier-Malaterre, A. (2014). Outcomes of work–life balance on job satisfaction, life satisfaction and mental health: a study across seven cultures. J. Vocat. Behav. 85, 361–373. doi: 10.1016/j.jvb.2014.08.010


 Haton, J.-P. (2006). A brief introduction to artificial intelligence. IFAC Proc. Volumes 39, 8–16. doi: 10.3182/20060522-3-FR-2904.00003


 Havidz, H. B. H., and Mahaputra, M. R. (2022). Artificial intelligence: work creativity, productivity and job satisfaction in the era of the industrial revolution 4.0. Dinasti Int. J. Digital Bus. Manag. 3, 468–477. doi: 10.31933/dijdbm.v3i3.1216


 Heath, V. (2021). Women and the fourth industrial revolution: An examination of the UAE’s national AI strategy. Artif. Intel. Gulf, 203–245. doi: 10.1007/978-981-16-0771-4_10


 Herbst, T. H. (2020). Gender differences in self-perception accuracy: the confidence gap and women leaders’ underrepresentation in academia. SA J. Ind. Psychol. 46, 1–8. doi: 10.4102/sajip.v46i0.1704


 Hu, L.-T., and Bentler, P. M. (1998). Fit indices in covariance structure modeling: sensitivity to underparameterized model misspecification. Psychol. Methods 3, 424–453. doi: 10.1037/1082-989X.3.4.424


 Infante, A., and Darmawan, D. (2022). Gender equality: women's involvement in human resource management practices. J. Soc. Sci. Stud. 2, 27–30. doi: 10.56348/jos3.v2i1.16


 Iyer, S. S., Singh, A. K., Subramanian, R., Reyes, F. E. Jr., Khan, F., Tantry, A., et al. (2024). The usefulness of big data and IoT/AI at Dubai University. Kurdish Stud. 12, 6198–6220.


 Kendeikyo, T. (2022). Family responsibilities and business commitments of Nigerian female employees in selected SMEs in Benue state, Nigeria. ScienceOpen.


 Kim, G., Shin, B., Kim, K. K., and Lee, H. G. (2011). IT capabilities, process-oriented dynamic capabilities, and firm financial performance. J. Assoc. Inf. Syst. 12, 487–517. doi: 10.17705/1jais.00270


 Kumar, S., and Choudhury, S. (2022). Gender and feminist considerations in artificial intelligence from a developing-world perspective, with India as a case study. Human. Soc. Sci. Commun. 9, 1–9. doi: 10.1057/s41599-022-01043-5


 Kumari, G., and Eguruze, E. S. (2022). Positive deviance traits and social entrepreneurship for women empowerment amid COVID-19. IIM Kozhikode Soc. Manag. Rev. 11, 109–125. doi: 10.1177/22779752211030697


 Lee, Y. E., Simon, L. S., Koopman, J., Rosen, C. C., Gabriel, A. S., and Yoon, S. (2023). When, why, and for whom is receiving help actually helpful? Differential effects of receiving empowering and nonempowering help based on recipient gender. J. Appl. Psychol. 108, 773–793. doi: 10.1037/apl0001049 

 Lekchiri, S., and Eversole, B. A. (2021). Perceived work-life balance: exploring the experiences of professional Moroccan women. Hum. Resour. Dev. Q. 32, 35–53. doi: 10.1002/hrdq.21407


 Li, J. J., Bonn, M. A., and Ye, B. H. (2019). Hotel employee's artificial intelligence and robotics awareness and its impact on turnover intention: the moderating roles of perceived organizational support and competitive psychological climate. Tour. Manag. 73, 172–181. doi: 10.1016/j.tourman.2019.02.006


 Mabrouk, F., Abdulrahim, H., Gangwani, S., and Alsmari, E. (2023). A comparative analysis of student satisfaction and motivation, academic performance and subjective well-being before and during Covid-19 pandemic. J. Educ. Soc. Res. 13:42. doi: 10.36941/jesr-2023-0030


 Mabrouk, F., Mekni, M. M., and Aldawish, A. (2022). Digital learning, life satisfaction, and perceived stress due to COVID-19 emergency: case study among female Saudi university students. Front. Psychol. 13:875608. doi: 10.3389/fpsyg.2022.875608 

 Mahmood, S., Rehman, S. U., and Ashraf, M. U. (2023). Organizational culture, AI training, and technological tools: influencing women's leadership success in the unique context of the UAE. J. Excel. Manag. Sci. 2, 18–28.


 Markolf, S. A., Chester, M. V., and Allenby, B. (2021). Opportunities and challenges for artificial intelligence applications in infrastructure management during the Anthropocene. Front. Water 2:551598. doi: 10.3389/frwa.2020.551598


 Mechanic, D. (1991). Adolescents at risk: new directions. J. Adolesc. Health 12, 638–643. doi: 10.1016/1054-139X(91)90012-M


 Melweth, H. M. A., Alkahtani, A. S., and Al Mdawi, A. M. M. (2024). The impact of artificial intelligence on improving the quality of education and reducing future anxiety among a sample of teachers in Saudi Arabia. Kurdish Stud. 12, 5741–5758.


 Muafa, A. M., and Al-Obadi, S. H. (2024). The impact of artificial intelligence applications on the digital transformation of healthcare delivery in Riyadh, Saudi Arabia (opportunities and challenges in alignment with vision 2030). Acad. J. Res. Scient. Publish.| 5, 61–102. doi: 10.52132/Ajrsp.e.2024.59.4


 Mukanzi, C. M., and Senaji, T. A. (2017). Work–family conflict and employee commitment: the moderating effect of perceived managerial support. SAGE Open 7:215824401772579. doi: 10.1177/2158244017725794


 Murugesan, U., Subramanian, P., Srivastava, S., and Dwivedi, A. (2023). A study of artificial intelligence impacts on human resource digitalization in industry 4.0. Decision Analytics J. 7:100249. doi: 10.1016/j.dajour.2023.100249


 Naidoo-Chetty, M., and du Plessis, M. (2021). Job demands and job resources of academics in higher education. Front. Psychol. 12:631171. doi: 10.3389/fpsyg.2021.631171 

 O’Connor, S., and Liu, H. (2024). Gender bias perpetuation and mitigation in AI technologies: challenges and opportunities. AI & Soc. 39, 2045–2057. doi: 10.1007/s00146-023-01675-4


 Pawlicka, A., Pawlicki, M., Tomaszewska, R., Choraś, M., and Gerlach, R. (2020). Innovative machine learning approach and evaluation campaign for predicting the subjective feeling of work-life balance among employees. PLoS One 15:e0232771. doi: 10.1371/journal.pone.0232771 

 Prentice, C., Dominique Lopes, S., and Wang, X. (2020). Emotional intelligence or artificial intelligence–an employee perspective. J. Hosp. Market. Manag. 29, 377–403. doi: 10.1080/19368623.2019.1647124


 Rahaman, A., and Tul-Jannat, K. (2015). Reconciliation of professional and personal life: an empirical work life balance study on context of women empowerment. Int. J. Econ. Commer. Manag. 3.


 Ringle, C., Wende, S., and Becker, J. (2020). The standardized root mean square residual (SRMR) is a goodness of (model) fit measure for PLS-SEM. Verfügbar unter: https://www.Smartpls.de/documentation/srmr (October 20, 2020)


 Shaikh, F., Afshan, G., Anwar, R. S., Abbas, Z., and Chana, K. A. (2023). Analyzing the impact of artificial intelligence on employee productivity: the mediating effect of knowledge sharing and well-being. Asia Pac. J. Hum. Resour. 61, 794–820. doi: 10.1111/1744-7941.12385


 Sham, N. I. S. N., Salleh, R., and Sheikh, S. S. S. (2021). Women empowerment and work-life balance of women engineers in the Malaysian energy sector: A conceptual framework. SHS Web of Conferences,


 Sharma, M., Luthra, S., Joshi, S., and Kumar, A. (2022). Implementing challenges of artificial intelligence: evidence from public manufacturing sector of an emerging economy. Gov. Inf. Q. 39:101624. doi: 10.1016/j.giq.2021.101624


 Syahirah Syed, S. S. (2010). The implementation of CEDAW in Malaysia: a human rights-based analysis: women’s rights. SARJANA. 25, 55–72.


 Shi, D., Lee, T., and Maydeu-Olivares, A. (2019). Understanding the model size effect on SEM fit indices. Educ. Psychol. Meas. 79, 310–334. doi: 10.1177/0013164418783530 

 Shukla, S., and Bhasin, H. (2023). Role of artificial intelligence (Ai) & collaborating robots under Industry4. 0 in the engineering technology sector. RES MILITARIS 13, 3323–3330.


 Singh, A. S. (2017). Common procedures for development, validity and reliability of a questionnaire. Int. J. Econ. Commer. Manag. 5, 790–801.


 Stubbs, M., and Piddock, P. (1985). Artificial intelligence in teaching and learning: an introduction. PLET Program. Learn. Educ. Technol. 22, 150–157. doi: 10.1080/1355800850220207


 Sun, N., Liang, S., Li, H., and Song, H. (2023). Ex post i-deals, work-life balance, and work well-being in the hospitality industry: the moderating role of gender. Int. J. Contemp. Hosp. Manag. 35, 3077–3094. doi: 10.1108/IJCHM-03-2022-0350


 Syahirah, S. S., Norfarhanis, M. S., and Arif, M. F. M. (2015). Quality of life of women middle decision makers in the Malaysian public sector. Advanced Sci. Letters 21, 1952–1955.


 Taherdoost, H. (2016). Validity and reliability of the research instrument; how to test the validation of a questionnaire/survey in a research. Int. J. Acad. Res. Manag. 5:40. doi: 10.2139/ssrn.3205040


 Theron, M., Barkhuizen, N., and Du Plessis, Y. (2014). Managing the academic talent void: investigating factors in academic turnover and retention in South Africa. SA J. Ind. Psychol. 40, 1–14. doi: 10.4102/sajip.v40i1.1117


 Turanlıgil, F. G., and Farooq, M. (2019). “Work-life balance in tourism industry” in Contemporary human resources management in the tourism industry (Hershey, PA: IGI Global), 237–274.


 Uddin, M. (2021). Addressing work-life balance challenges of working women during COVID-19 in Bangladesh. Int. Soc. Sci. J. 71, 7–20. doi: 10.1111/issj.12267 

 Wamba-Taguimdje, S.-L., Wamba, S. F., Kamdjoug, J. R. K., and Wanko, C. E. T. (2020a). Impact of artificial intelligence on firm performance: Exploring the mediating effect of process-oriented dynamic capabilities. Digital Business Transformation: Organizing, Managing and Controlling in the Information Age. Dig. Bus. Transformat. doi: 10.1007/978-3-030-47355-6_1


 Wamba-Taguimdje, S.-L., Wamba, S. F., Kamdjoug, J. R. K., and Wanko, C. E. T. (2020b). Influence of artificial intelligence (AI) on firm performance: the business value of AI-based transformation projects. Bus. Process. Manag. J. 26, 1893–1924. doi: 10.1108/BPMJ-10-2019-0411


 Wang, Z., Li, M., Lu, J., and Cheng, X. (2022). Business innovation based on artificial intelligence and Blockchain technology. Inf. Process. Manag. 59:102759. doi: 10.1016/j.ipm.2021.102759


 Wang, K., Xu, Y., Wang, C., Tan, M., and Chen, P. (2020). A corrected goodness-of-fit index (CGFI) for model evaluation in structural equation modeling. Struct. Equ. Model. Multidiscip. J. 27, 735–749. doi: 10.1080/10705511.2019.1695213


 Wei, W., and Li, L. (2022). The impact of artificial intelligence on the mental health of manufacturing workers: the mediating role of overtime work and the work environment. Front. Public Health 10:862407. doi: 10.3389/fpubh.2022.862407 

 Widaman, K. F., and Thompson, J. S. (2003). On specifying the null model for incremental fit indices in structural equation modeling. Psychol. Methods 8, 16–37. doi: 10.1037/1082-989X.8.1.16 

 Williams, C. (1983). A brief introduction to artificial intelligence. Proc. OCEANS'83.


 Wilson, R., Adams, M. L., and Pyke, K. E. (2020). Inclusion of female participants in cardiovascular research: a case study of Ontario NSERC-funded programs. Appl. Physiol. Nutr. Metab. 45, 911–914. doi: 10.1139/apnm-2019-0693 

 Youssef, M. (2022). Strategic choices: how conservative women activists remained active throughout Tunisia's democratic transition. Sociol. Forum 37, 836–855. doi: 10.1111/socf.12828


 Zimmerman, M. A. (2000). “Empowerment theory: psychological, organizational and community levels of analysis” in Handbook of community psychology (Berlin: Springer), 43–63.



Copyright
 © 2024 Meharunisa, Almugren, Sarabdeen, Mabrouk and Kijas. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		The impact of artificial intelligence on women’s empowerment, and work-life balance in Saudi educational institutions



		1 Introduction



		2 Literature review



		2.1 Review of artificial intelligence and work performance



		2.2 Review of artificial intelligence in educational institutions



		2.3 Conceptual background and research hypothesis



		2.4 Proposed research framework









		3 Research methodology



		3.1 Sample design



		3.2 Sampling method, sampling size



		3.3 Data collection



		3.4 Questionnaire design



		3.5 Analysis tool









		4 Analysis and interpretations



		4.1 Demographic profile



		4.2 Measurement model



		4.3 Structural model



		4.4 Moderation analysis for age, education level, experience, and marital status









		5 Conclusion, discussion, limitation, and future implications



		5.1 Conclusion and discussion



		5.2 Future implications and limitations









		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-15-1432541-t009.jpg
Hypothesis (HS5,
H6)

WE_
HI MC

wB

WE_
H2 IE

WB

WE_
H3 1A

WB

He  WB | WE

Hypothesis (H7,
H8)

HI MC

wB.

WE_
H2 IE

wB

WE_
H3 1A

WB.
H4 wB. WE

Age (in Years) (H5)

Path coefficient Path
coefficient
3lto  4lto >50 difference
40 50
0223%* | 0341** | 0267** 0114 0,093
0331% | 02247 0047 | 02047 0.141
0089 02114 0028 0236%* 0.276%*
0276* 0045 0373%F  0287% 0.098

Work experience (in Years) (H7)

Path coefficient

Path

0.217%%

0,287+

0117

0092

coefficient

1to5 5to10

0256 02147

0.334%% 0114

0.154 0.116 0112 0.102
0.247%% 0.098 0.034 0032
03657 0265%F | 02247  0.221%%

Source: Authors’ calculation. **p-value less than 0.05.

0143

0023

0178

0125

difference

Married

Education level (H6)
Path coefficient

PG Professionals

02257+ 0.274%%

0272+ 0312%%

0314%% 0174
0.045 0.192

Marital status (H8)

Path coefficient

Unmarried

0.253%% 0.145

0.294%% 0233+
0.284%% 0283+
0.371%% 03117+

Path
coefficient
difference

0173

0.182

0.291%%

0.027

Path

coefficient
difference

0142

0046

0113

0145





OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

The impact of artificial
intelligence on women's
empowerment, and work-life
balance in Saudi educational
institutions












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
, frontiers Frontiers in Psychology






OPS/images/fpsyg-15-1432541-t004.jpg
\ELELIES WE WB MC IE 1A

WE 0 0 0 0 0
wB 05699 0 0 0 0
MC 03493 0.9509 0 0 0
IE 04185 05279 04984 0 0
1A 06228 07036 06414 07254 0

Source: Authors calculation,





OPS/images/fpsyg-15-1432541-t005.jpg
Source: Authors calculation,

WB

01832

MC
00932

0.6022

IE
01622
01954

02021

02733
0.2881
0279

03272

AVE
06101
05140
06974
06570

05852

Satisfied’
“Not Satisfied”
“Satisfied”
“Satisfied”

“Satisfied”





OPS/images/fpsyg-15-1432541-t002.jpg
\ELELIES Cronbach’s Alpha

‘Women Empowerment (WE) 0,808
Work-Life Balance (WB) 0825
Al Managerial Capability (MC) 0,889
Al Individual Expertise (IE) 0884
Allnfrastructure Agility (14) 0823

Source: Authors calculation,





OPS/images/fpsyg-15-1432541-t003.jpg
Women WEI
Empoverment gy
(WE) wEs
WE4
WES
Worl-Life Balance  WBI
(WB) WB2
wB3
WB1
wBs
AlManagerial — MCL

Capability MO)  yyca
MC3
et
MCs

Alndividual IEL

Expertise (IE) IE2
IE3
1E4
IE5

Allnfrastructure 1AL

Agility (1) a2
1A3
1Ad
1A5

Source: Authors’ calculation.

Constructs

0677

0732

0772

0827

0621

0760

0640

0733

0751

0767

0809

0778

0677

0610

0535

0637

0.768

0.809

0641

0.687

0500

0610

0729

0837

0834

CR

0.756

0.907

0.886

0933

0732

WVE

06101

05140

0.6974

0.6570

0.5852





OPS/images/fpsyg-15-1432541-t008.jpg
Dependent Independent

variables variables
WE (constant) 0.460" 0211 0207 2790 47.645 0.006
WB 0579 6.090 0.000

Source: Authors calculation,





OPS/images/fpsyg-15-1432541-t006.jpg
Fitness index Estimation value Model fit

SRMR 0076 Excellent Fit
NEI 0.867 Adequate Fit
GFI 0.843 Adequate Fit
TLL 0.893 Adequate Fit
1R 0927 Excellent Fit
CFl 0925 Excellent Fit

Source: Authors calculation,





OPS/images/fpsyg-15-1432541-t007.jpg
Dependent Independent

variables variables

WE_WB (constant) 0,673 0453 0443 2671 48512 0.000"
MC 0320 5.060 0.000
IE 0043 0.689 0487
A 0319 5170 0.000

Source: Authors calculation,





OPS/images/fpsyg-15-1432541-g001.jpg
Al managerial capability

Al individual expertise

‘Women empowerment

‘Work-life balance

Moderators: Age, Education level,
Experience, Marital Status






OPS/images/fpsyg-15-1432541-t001.jpg
Variables Constructs Per Frequency (n)

cent

Marital status Married 138 767
Unmarried 42 233
Age 21to 30years 30 167
31t 40years 65 36.1
41to S0years 75 417

Above S0years 10 56

Educationlevel | UG 6 33
PG 70 389

104 578

Work experience | Less than 1 year 8 461
110 Syears 47 26.1

5to 10years 40 22

Above 10years 10 56

Source: Authors calculation,





