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This research examines the contribution of Al-based
personalized learning and social media-based educational
resources to bridging educational inequalities in
disadvantaged communities in Pakistan. Guided by a
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quantitative study design, the research administered a survey
to 339 teachers of private universities in different provinces of
Pakistan using snowball sampling methods for data collection.
Self-administered questionnaires were employed for data
collection, and multiple regression and correlation tests were
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applied to test the correlation between Al-based personalized
learning, academic performance, and the contribution of
social media-based educational resources. The findings
established a high positive correlation between Al-based
personalized learning and academic performance (r = 0.612, p
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< 0.01) and social media-based educational resources playing
a significant role in enhancing the academic performance of
students in rural areas. An ANOVA test also revealed that the
digital divide moderates the potential of Al and social media in
education (F = 9.13, p < 0.01). The findings recognize the
promising contribution of Al and social media to facilitating
educational access and performance but also underscore
digital disparities challenges. The research recommends
targeted investment in digital infrastructure, digital literacy,
and the ethical integration of Al technologies as key to
promoting equitable educational opportunity.
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Introduction

Lifelong learning education is a basic human right and a major force behind social and economic
progress. Nevertheless, access to quality learning is still a major issue in disadvantaged
communities because of concerns like poor infrastructure, unqualified instructors, and socio-
economic inequalities (Chari, 2024). Artificial intelligence (Al) and social media have brought
new solutions to address such educational disparities in the form of individualized learning
experience and knowledge-sharing platforms. Al-based learning platforms like adaptive tutoring
software and computer-based testing can be tailored to the specific needs of every student,
facilitating an inclusive and productive learning environment (Pedro et al., 2019). Similarly, social
media platforms serve as powerful educational tools, offering free access to learning resources,
connecting students with educators worldwide, and fostering collaborative learning (Manca &
Ranieri, 2016). These technological advances are especially important in marginalized groups
where access to traditional learning materials is limited. For all their promise, proper incorporation
of Al and social media in education entails bridging digital literacy, internet access, and data
privacy issues (Dwivedi & Joshi, 2020). This study explores how Al and social media can be
leveraged to improve educational access and learning outcomes in underprivileged communities,
emphasizing their role in reducing educational inequities and promoting inclusive.

Al has shown great promise to revolutionize education through personalized learning experiences
that change in response to the individual strengths and limitations of students. Al platforms use
data analytics and machine learning processes to monitor student progress and offer personalized
feedback that enables students to better understand complex ideas (Miao et al., 2021).
Additionally, Al-powered chatbots and virtual tutors offer 24/7 assistance, ensuring that students,
especially those in remote or resource-deprived areas, have continuous access to educational
support (Loglo & Zawacki-Richter, 2023). These advancements have been particularly beneficial
in developing countries, where teacher shortages and overcrowded classrooms hinder effective
learning However, the integration of Al in education also raises ethical concerns regarding
algorithmic bias, student data privacy, and the potential replacement of human educators
(Aderibigbe et al., 2023). Addressing these challenges is crucial to ensuring that Al enhances,
rather than disrupts, equitable learning opportunities.

Social media has also emerged as a revolutionary force in education that offers interactive and
engaging learning opportunities for students from all walks of life. YouTube, Facebook, and
Twitter are some of the websites that have emerged as great educational centers, offering free
lectures, tutorials, and discussions beyond the confines of a classroom (Wang & Wong, 2019).
Moreover, social media facilitates peer-to-peer learning and teacher-student interactions, fostering
a sense of community and collaboration among learners (Wesley, 2024). In low-income regions
where formal educational institutions are scarce, social media has played a pivotal role in
democratizing knowledge and expanding educational access (Kumar, 2023). However, the
unregulated nature of social media raises concerns about misinformation, digital addiction, and the
widening digital divide, as students from disadvantaged backgrounds may lack the necessary
devices or internet connectivity to fully benefit from online learning resources (van Deursen & van
DijkTo maximize the potential of Al and social media in bridging educational gaps, governments,
policymakers, and educational institutions must invest in digital infrastructure and literacy
programs. Providing affordable internet access, equipping schools with modern technology, and
training teachers in digital pedagogy are essential steps toward ensuring that these tools reach the
most underserved communities (Latif, 2024). Additionally, collaborations between tech
companies, educational organizations, and non-profits can facilitate the development of inclusive
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Al-powered learning solutions that cater to diverse linguistic and cultural contexts (West et al.,
2019). As Al and social media increasingly transform education, it is crucial to develop a balanced
strategy that incorporates technological growth while confronting ethical and accessibility issues.
This study points out the prospects and challenges of Al and social media in education, stressing
the importance of inclusive approaches to tap their complete potential in marginalized
communities.

1.1 The Importance of Education in Socio-Economic Development

Education is a key support for individual development, social advancement, and economic growth.
Education empowers the individual by providing them with critical knowledge, skills, and
analytical thinking capacities to enhance their well-being (Chari, 2024). Quality education supports
innovation, economic development, and social mobility and allows one to contribute appropriately
to their communities and the economy as a whole. Disparities in accessing education are an issue
of continued concern, and they are highest among disadvantaged groups in communities with poor
resources and infrastructure to cater to quality educational needs.

The challenges faced by marginalized communities in accessing education stem from various
socio-economic factors. Many low-income families struggle to afford tuition fees, school supplies,
and transportation costs, creating barriers that prevent children from receiving formal education
(Goswami & Sharma, 2024). Additionally, underdeveloped regions often lack adequate school
facilities, qualified teachers, and modern learning materials, further widening the educational gap
between privileged and disadvantaged populations (Mathai, 2024). As a result, millions of children
worldwide remain out of school, hindering their potential for social and economic advancement.

Governments and international organizations have implemented numerous initiatives to address
these disparities, but traditional solutions have proven insufficient in completely eliminating the
educational divide (KIMOTE & MUTUNGA, 2024). The rapid advancement of technology,
particularly artificial intelligence (Al) and social media, presents new opportunities to bridge these
gaps by enhancing educational accessibility and quality. By leveraging Al-driven learning
platforms and social media-based knowledge-sharing networks, education can reach even the most
remote and underserved communities (Basabe & Galigao, 2024).

1.2 The Role of Al in Enhancing Learning Experiences

Artificial intelligence has transformed education through personalized learning experiences
depending on the needs of each student. Al-based platforms rely on machine learning algorithms
and data analytics to determine students' strengths and weaknesses, and customized lessons, real-
time feedback, and adaptive learning paths are offered accordingly (Onifade et al.). These
intelligent systems help students grasp complex concepts at their own pace, making education
more inclusive and effective for diverse learners (Rodriguez-Abitia et al., 2020). In regions with
limited access to qualified teachers, Al-based virtual tutors and chatbots serve as supplementary
learning resources, ensuring continuous educational support.

Beyond individualized learning, Al also plays a crucial role in automating administrative tasks for

educators, allowing them to focus more on teaching and student engagement. Automated grading

systems, Al-generated learning materials, and predictive analytics help streamline classroom

management and improve overall efficiency in educational institutions (Rachmad, 2023). These

advancements significantly benefit underprivileged communities, where teacher shortages and

overcrowded classrooms hinder traditional learning methods. Al-driven tools provide scalable
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solutions that expand access to high-quality education, making learning more interactive and
engaging for students in remote areas.

Despite its potential, the implementation of Al in education comes with challenges that must be
addressed. Issues such as algorithmic bias, data privacy concerns, and the digital divide remain
major obstacles to widespread Al adoption in learning environments (Nedungadi et al., 2024).
Ensuring equitable access to Al-based education needs focused action to enhance digital literacy,
connectivity, and digital infrastructure in underserved areas. By overcoming such obstacles, Al can
be used as a change agent in reducing educational disparities and promoting inclusive learning.

Social media has become a strong force in widening access to education and enabling knowledge-
sharing among various communities. Sites like YouTube, Facebook, and Twitter provide free
access to lectures, tutorials, and discussion forums, allowing students to complement their formal
education with a wide range of online materials (Akinlar & Kiigiiksiileymanoglu, 2025). This
democratization of knowledge has been particularly beneficial for learners in underprivileged
communities who may lack access to traditional educational institutions. By connecting students
with global educators and experts, social media fosters collaborative learning environments that
transcend geographical barriers.

In addition to providing educational content, social media promotes peer-to-peer learning and
engagement. Online study groups, discussion forums, and interactive webinars allow students to
exchange ideas, seek academic support, and develop critical thinking skills in a dynamic and
interactive setting (Saravanan et al., 2024). This sense of community-driven learning helps bridge
the gap between formal education and self-directed knowledge acquisition, empowering students
to take charge of their own learning journeys. Furthermore, social media campaigns and awareness
programs have been instrumental in advocating for educational equity and policy reforms, driving
positive change in underprivileged communities.

However, the reliance on social media for education presents its own set of challenges. Issues such
as misinformation, digital addiction, and the widening digital divide must be carefully managed to
ensure that social media serves as a productive educational tool (Kayyali, 2024). Many students in
rural and low-income areas face limited access to smartphones, computers, and reliable internet
connections, preventing them from fully benefiting from digital learning opportunities (Ntsanwisi,
2024). Addressing these disparities requires collaborative efforts from governments, technology
companies, and educational institutions to develop inclusive policies that promote equitable access
to digital education resources.

1.3 Overcoming Barriers to Al and Social Media-Based Learning

Though Al and social media can potentially close educational gaps, their success relies on
overcoming the systemic obstacles that restrict access to technology. Perhaps the most immediate
challenge is the digital divide—the difference between individuals with access to digital resources
and those without. In most developing areas, poor internet connectivity, insufficient technological
infrastructure, and affordability issues prevent students from accessing Al-based learning tools and
social media platforms (Nazari et al., 2024). Bridging this divide requires investments in digital
infrastructure, government subsidies for internet access, and the distribution of affordable learning
devices to underserved populations.
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Another critical barrier is the need for digital literacy programs that equip students and educators
with the necessary skills to navigate Al-powered learning systems and social media platforms
effectively (Johnson, 2024). Many teachers in underprivileged communities lack training in digital
pedagogy, limiting their ability to integrate technology into their teaching methods (Pareek et al.,
2025). Providing professional development programs, online training courses, and government-
supported digital literacy initiatives can help educators harness the full potential of Al and social
media in education. Additionally, incorporating digital literacy into school curricula ensures that
students develop the skills needed to engage with technology responsibly and effectively.

thical considerations must also be addressed to ensure the responsible use of Al and social media
in education. Data privacy, cybersecurity, and algorithmic fairness are significant concerns that
need regulatory oversight to protect students and educators from potential risks (Geetha, 2025).
Governments and tech companies must collaborate to establish transparent policies that safeguard
user data while promoting the ethical development of Al-driven learning solutions. By creating a
secure and inclusive digital learning environment, Al and social media can serve as powerful tools
in providing equitable educational opportunities for allThe integration of Al and social media in
education is continuously evolving, offering promising solutions to address the challenges faced by
underprivileged communities. Emerging technologies such as virtual reality (VR), augmented
reality (AR), and blockchain-based certification systems are expected to further revolutionize the
education sector (Rambe & Bere, 2013). These advancements can enhance immersive learning
experiences, provide secure credential verification, and facilitate cross-border educational
collaborations, making education more accessible and inclusive

As Al and social media continue to shape the future of learning, it is crucial to adopt a multi-
stakeholder approach that involves governments, educators, technology developers, and
policymakers. Collaborative initiatives that prioritize accessibility, affordability, and inclusivity
will ensure that technological innovations benefit students from all socio-economic backgrounds.
Moreover, fostering public-private partnerships can drive sustainable investments in Al-powered
education and digital learning infrastructure, expanding opportunities for marginalized
communities (Claridge, 2018).

1.4 Research objectives
The main research objectives are;

1. To examine the role of Al-powered learning platforms in improving educational access and
personalized learning for students in underprivileged communities

2. To analyze the impact of social media as an educational tool in facilitating knowledge-
sharing, collaboration, and skill development among marginalized students.

3. To identify the challenges and potential solutions for integrating Al and social media into
education, focusing on digital literacy, accessibility, and ethical considerations.

1.5 Problem Statement

Access to quality education remains a critical challenge in underprivileged communities due to

socio-economic disparities, inadequate infrastructure, and a shortage of trained educators.

Traditional educational models often fail to address the unique learning needs of marginalized

students, leading to persistent educational inequities. The emergence of artificial intelligence (Al)

and social media presents new opportunities to bridge this gap by offering personalized learning

experiences, digital classrooms, and global knowledge-sharing platforms. However, despite their
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potential, barriers such as digital illiteracy, limited internet connectivity, and concerns about data
privacy hinder the effective integration of these technologies into education. This study aims to
explore how Al and social media can be leveraged to enhance educational accessibility, identify
the challenges associated with their implementation, and propose strategies to maximize their
impact in underprivileged communities.

1.6 Significance of the study

This study is significant as it explores the transformative potential of artificial intelligence (Al) and
social media in bridging educational gaps in underprivileged communities. By examining how
these technologies enhance access to quality education, the research provides valuable insights for
educators, policymakers, and technology developers in designing inclusive and effective learning
solutions. Al-powered personalized learning can address individual student needs, while social
media platforms facilitate collaborative learning and global knowledge exchange. Additionally,
this study highlights the challenges of digital illiteracy, internet accessibility, and data privacy
concerns, offering practical recommendations for overcoming these barriers. The findings will
contribute to the broader discourse on educational equity, helping shape policies and initiatives
that leverage technology to provide quality education to marginalized populations, ultimately
fostering social and economic development.

2.0 Literature Review
2.1 Social Media as a Learning

(Al) has transformed the education sector by introducing personalized and adaptive learning
experiences. Al-driven educational tools, such as intelligent tutoring systems, automated
assessments, and predictive analytics, have significantly improved student engagement and
academic outcomes (Karimov et al., 2024). These technologies analyze students’ learning patterns
and provide tailored educational content, making learning more effective and efficient (Bulathwela
et al., 2024). Al also plays a crucial role in bridging the educational divide by offering real-time
feedback and support to students in remote and underprivileged areas (Banda, 2024). However,
challenges such as lack of digital infrastructure and teacher training hinder the widespread
adoption of Al-based learning in marginalized communities (Onifade et al.).social media platforms
have emerged as powerful tools for educational collaboration and resource sharing. Platforms like
YouTube, Facebook, and Twitter provide students and educators with access to free learning
materials, discussion forums, and online communities (Ragnedda & Ragnedda, 2020). Studies
have shown that social media enhances student engagement, facilitates peer-to-peer learning, and
supports self-directed learning (Kunjumuhammed, 2024). Additionally, online study groups and
virtual classrooms have helped students in underprivileged communities connect with educators
and experts worldwide (Mittal et al., 2024). However, concerns such as misinformation, digital
distractions, and privacy risks must be addressed to maximize the educational benefits of social
media (Regmi, 2024).

Social media and Al together play a role in minimizing educational inequalities by making
knowledge accessible to all. Al-driven education platforms are able to provide affordable and
scalable learning solutions, enabling quality education for learners from low-income areas (Lainjo,
2020). Moreover, social media serves as an interactive medium for students to engage with global
knowledge networks and diverse learning communities (Moid et al., 2024). Research indicates that
students from disadvantaged backgrounds who use Al-driven tools and social media for learning
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show improvements in academic performance and skill development (Cattell, 2001). Nevertheless,
digital literacy remains a critical challenge, as many students and educators lack the necessary
skills to effectively utilize these technologies (Karki, 2024).

Despite their potential, several barriers hinder the effective implementation of Al and social media
in education. The digital divide remains a major concern, as students in rural and economically
disadvantaged areas often lack access to reliable internet and digital devices (SALISU &
SAMUEL, 2025). Additionally, issues related to data privacy, ethical considerations, and Al biases
raise concerns about the fairness and transparency of Al-driven learning tools (Wongwatkit et al.,
2023). Teacher resistance to technology adoption and inadequate training also limit the
effectiveness of Al-based and social media-integrated education (Pischetola, 2011). Addressing
these challenges requires coordinated efforts from governments, educational institutions, and
technology providers to develop inclusive and accessible digital learning environments.

Future studies should concentrate on creating Al models that are specific to varied educational
requirements and socio-economic situations. Policymakers need to make investments in digital
infrastructure, teacher education, and data security laws to facilitate ethical use of Al in education
(Ayers et al., 2023). Additionally, integrating Al and social media into national education policies
can help standardize and optimize their use in formal and informal learning settings (Ogie et al.,
2022). Encouraging collaborative initiatives between tech companies and educational institutions
can also facilitate the creation of innovative, inclusive, and equitable learningsolutions
(Haythornthwaite, 2005).

2.2 The Importance of Education in Socio-Economic Development

Education is universally acknowledged as being one of the key pillars of socio-economic
advancement, enabling people to enhance their well-being and develop society. It equips people
with the knowledge and competencies that enable them to acquire improved jobs and,
subsequently, alleviate poverty and social mobility (Choukou et al., 2022). Quality education aids
personal development by increasing critical thinking skills and the platform for lifetime learning. It
allows individuals to make effective choices that work to the benefit of their families,
communities, and countries.

The economic growth of countries is highly related to the level of education of their citizens. Good
education promotes innovation and human capital development, which are key engines for
economic growth. An educated and skilled workforce can better serve the world economy,
especially in a fast-changing digital era. Education also advances social justice by offering equal
opportunities to everyone regardless of their socio-economic status, thus contributing to curbing
inequalities and the achievement of social justice (Nazari et al., 2024).

Despite the progress, educational inequality remains a major issue, especially among poor
communities. Poverty, inadequate infrastructure, and inadequate educational resources have been
known to restrict access to quality education. Low-income children frequently experience financial
constraints that disallow them to go to school, including being unable to pay tuition fees, uniforms,
or transport. This widens the educational divide between the poor and the wealthy, limiting social
and economic mobility.

In response to these challenges, governments and international organizations have implemented

various initiatives to address the educational divide. Despite these efforts, traditional methods have

proven inadequate in fully overcoming the barriers faced by marginalized populations. The rise of
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new technologies, particularly Al and social media, has created new opportunities to bridge these
gaps by improving the accessibility and quality of education. Al-driven learning platforms and
social media networks have the potential to reach remote communities and underserved
populations, making education more inclusive and equitable.

Artificial Intelligence (Al) has emerged as a transformative force in education, offering
personalized learning experiences that cater to the individual needs of students. Al-powered
platforms use machine learning algorithms to assess student performance and adapt content
accordingly, creating tailored learning paths for each student (Aruleba & Jere, 2022). This
individualized approach allows learners to progress at their own pace, enhancing the effectiveness
of education and ensuring that no student is left behind. Al-driven tools, such as virtual tutors and
chatbots, provide additional support to students in underprivileged communities where teacher
shortages and overcrowded classrooms are prevalent.

Al also plays a critical role in automating administrative tasks, which allows educators to focus
more on teaching and student engagement. For instance, automated grading systems and Al-
generated learning materials streamline classroom management and reduce teachers' workload
(Bertot et al., 2010). This efficiency is particularly beneficial in resource-poor settings, where there
is a lack of qualified teachers and a high student-to-teacher ratio. By automating routine tasks, Al
can help improve the overall quality of education, ensuring that teachers have more time to provide
individualized attention to students.

Despite its potential, the integration of Al in education raises several ethical and logistical
concerns. One of the main challenges is algorithmic bias, which can perpetuate existing
inequalities in the educational system. For example, if Al systems are trained on biased data, they
may unfairly favor certain groups of students over others, exacerbating educational disparities
(Selwyn, 2022). Additionally, privacy concerns regarding student data and the potential for misuse
of personal information pose significant ethical challenges. Addressing these concerns requires the
development of transparent, ethical Al systems that prioritize equity and privacy.

To ensure that Al in education benefits all students equally, efforts must be made to improve
digital literacy and infrastructure in underserved communities. Digital literacy programs are
essential for both students and teachers to effectively engage with Al-driven learning platforms.
Furthermore, investment in internet connectivity and access to technology is necessary to ensure
that students from underprivileged areas can fully participate in Al-powered education. By
addressing these barriers, Al can be harnessed as a powerful tool for promoting educational equity
and bridging gaps between different socio-economic groups.

2.3 The Role of Social Media in Education

Social media has become a critical tool for expanding access to educational resources, especially
in underprivileged communities. Platforms such as YouTube, Facebook, and Twitter offer free
educational content that can complement traditional classroom learning (Mannuru et al., 2023).
These platforms host a variety of learning materials, including video lectures, tutorials, and
discussion forums, allowing students to engage with content at their own pace. This is particularly
valuable for learners in remote areas who may lack access to formal education or trained teachers.

In addition to providing access to learning materials, social media facilitates peer-to-peer learning

and collaborative education. Students can connect with their peers across the globe to exchange

ideas, share resources, and collaborate on projects, fostering a sense of community and collective
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learning (Reid Chassiakos et al., 2016). Social media also allows educators to interact with
students, answer questions, and provide additional support outside of regular school hours. This
continuous engagement helps bridge the gap between formal education and informal, self-directed
learning, making education more accessible and flexible.

However, the unregulated nature of social media presents challenges for its use in education. One
major concern is the spread of misinformation, which can undermine the educational experience.
Students may encounter unreliable or misleading content that could distort their understanding of
important topics (Farsi, 2021). Another challenge is the potential for online harassment and
cyberbullying, which can create a hostile environment for learners. It is crucial to develop
strategies to promote digital literacy, critical thinking, and responsible internet use among students
to mitigate these risks.

The digital divide also remains a significant barrier to the widespread use of social media in
education. While social media can democratize access to educational content, students from
disadvantaged backgrounds may not have the necessary devices or internet access to fully
participate in online learning (Linders, 2012). Addressing this digital inequality requires
investments in infrastructure, such as affordable internet access and access to digital devices. By
overcoming these barriers, social media can become a powerful tool for enhancing education and
promoting social equity.

The digital divide is one of the most pressing challenges in achieving equitable access to
education, particularly in underprivileged communities. While Al and social media offer
significant potential to bridge educational gaps, their effectiveness is limited by the lack of access
to technology and internet connectivity in marginalized areas (Agbaka, 2025). Governments,
educational institutions, and private companies must collaborate to address these barriers by
investing in infrastructure and providing affordable access to technology. Expanding internet
coverage, particularly in rural and remote areas, is crucial to ensuring that all students have equal
opportunities to benefit from digital learning resources.

In addition to providing access to technology, digital literacy programs are essential to equip
students and teachers with the skills needed to navigate and effectively use digital tools. These
programs should be integrated into the education system to ensure that learners can engage with
Al-powered platforms, social media, and other digital resources (Kamel Boulos & Wheeler, 2007).
Teachers also need training in digital pedagogy to effectively incorporate technology into their
teaching methods. By enhancing digital literacy, we can empower students to make the most of
online learning tools and develop the skills necessary for success in the digital age.

Collaboration between governments, international organizations, non-profits, and the private sector
is essential for bridging the digital divide. Tech companies can play a vital role by creating
affordable and scalable educational solutions, while non-profit organizations can help distribute
technology to underserved communities. Governments can provide funding and policy support to
ensure that digital learning resources are accessible to all students. By working together,
stakeholders can create a more inclusive educational ecosystem that promotes equity and access
for all learners.

In order to integrate Al and social media into education successfully, a holistic approach needs to
be adopted that addresses the technological as well as the social issues involved in digital learning.
This involves giving access to the tools required, enhancing digital literacy, and formulating
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ethical frameworks for the use of Al and social media in education. Doing this allows us to take
full advantage of these technologies and build an equal and accessible educational system which
can cater to all students' needs.

2.4 Research Hypothesis
The main research hypothesis are

1. H1: There is a significant positive relationship between Al-driven personalized learning
and academic performance in underprivileged communities.

2. H2: There is a significant impact of social media-based educational resources on students'
learning outcomes in rural areas.

3. Ha3: There exists a digital divide that moderates the effectiveness of Al and social media in
bridging educational gaps in marginalize

3.0 Research Methodology

3.1Research Design

This study was quantitative in nature, focusing on numerical data to examine the relationship
between Al-driven learning, social media-based educational resources, and their impact on
academic performance. A cross-sectional survey design was employed, as it allowed the collection
of data from a large sample at a single point in time. Quantitative research was chosen because it
provided objective, measurable insights into how Al and social media influenced teaching
effectiveness in private universities across Pakistan. Structured questionnaires were used as the
primary data collection tool, ensuring consistency and reliability in the responses obtained from
participants.

3.2 Population

The target population for this study comprised teachers from private universities across different
provinces of Pakistan. This population was selected because university educators play a crucial
role in integrating Al-driven learning tools and social media resources into higher education.
Given the diverse educational landscape in Pakistan, including variations in technological
infrastructure and digital literacy, selecting teachers from different provinces ensured a
comprehensive understanding of the research problem. The study focused on faculty members with
direct experience using Al-based learning platforms and social media for instructional purposes, as
their insights were essential for evaluating the effectiveness of these digital tools in academic
settings.

3.3 Sampling Technique

A snowball sampling technique was used to recruit participants for this study. Snowball sampling
was chosen because it allowed access to university teachers who had experience with Al and social
media in education and could refer other eligible participants within their professional networks.
Initially, a small group of university faculty members was identified and invited to participate in
the study. These participants were then asked to recommend colleagues who met the study’s
inclusion criteria. This method was particularly useful in reaching a diverse and representative
sample from various private universities, where access to educators might have been limited due to
institutional policies or time constraints.
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3.4 Data Collection

Data were collected through a self-administered questionnaire, which was designed to measure
teachers' perceptions of Al-driven personalized learning, social media-based educational resources,
and their impact on student learning outcomes. The questionnaire included both closed-ended and
Likert scale questions to quantify participants' attitudes and experiences. Self-administration
ensured that respondents could complete the survey at their convenience, reducing potential biases
associated with interviewer presence. The questionnaire was distributed both online and in paper
format to accommodate participants’ preferences and technological accessibility. Online
distribution was facilitated through email and professional networks, ensuring a wider reach across
different provinces.

3.5 Sample Size

The study included a sample size of 339 teachers from private universities across Pakistan. This
sample size was determined based on statistical power analysis, ensuring that the data collected
would be for sufficient reliable statistical analysis. A larger sample was necessary to capture
variations across different universities and provinces, allowing for generalizable findings. The
selection of 339 participants also accounted for potential non-response rates, ensuring that the final
dataset remained robust and representative.

3.6 Ethical Considerations

Ethical guidelines were strictly followed throughout the research process to protect participants'
rights and ensure the integrity of the study. Informed consent was obtained from all participants
before data collection, ensuring that they were aware of the study’s purpose, procedures, and
potential risks. Participation was voluntary, and respondents had the right to withdraw at any stage
without any consequences. Confidentiality and anonymity were maintained by assigning unique
identification codes to participants instead of using personal information. Additionally, the
collected data were stored securely, with access restricted to the research team. Institutional ethical
approval was sought before conducting the study to align with academic and research ethics
standards (Resnik, 2020).

4.0 Data Analysis

4.1 Correlation Analysis for Hypothesis H1

Variables Mean SD 1 2
1. Al-Driven Personalized Learning 385 076 1 0.612 (p <0.01)
2. Academic Performance 3.72 081 0612(p<0.01) 1

The correlation analysis indicates a strong positive relationship between Al-driven personalized
learning and academic performance (r = 0.612, p < 0.01), suggesting that as Al-driven learning
increases, students' academic performance also improves. The statistical significance (p < 0.01)
confirms that this correlation is not due to chance, highlighting the impact of Al-driven educational
tools in enhancing learning outcomes, particularly in underprivileged communities. The
moderately strong correlation (r > 0.5) supports the hypothesis (H1) and emphasizes the potential

2423



The Critical Review of Social Sciences Studies, Volume 3, Number 1, 2025

of Al-based personalized learning in addressing educational disparities by catering to individual
learning needs.

4.2 Multiple Regression Analysis for Hypothesis H2

Variables B SEB B t p

Constant 291 0.24 12.13 0.000
Social Media-Based Educational Resources 0.58 0.08 055 7.15 0.000
Internet Accessibility 0.34 0.06 0.29 561 0.000
Digital Literacy 027 0.05 0.22 520 0.000

Model Summary

R2 0.68
Adjusted R2 0.67
F-Statistic 94.31 0.000

The multiple regression analysis reveals that social media-based educational resources
significantly impact students' learning outcomes in rural areas, with a strong positive effect ( =
0.55, p < 0.01). Additionally, internet accessibility (B = 0.29, p < 0.01) and digital literacy (f =
0.22, p < 0.01) also contribute positively to learning outcomes, highlighting their importance in
enhancing education in rural regions. The model explains 68% of the variance in learning
outcomes (R? = 0.68), and the overall model is highly significant (F = 94.31, p < 0.01), suggesting
that these factors collectively play a crucial role in improving academic performance among rural
students.

4.3 Anova Analysis for Hypothesis H3

. Sum of Mean F- p-
Source of Variation Squares f Square Statistic  value
Between Groups  (Moderating 15.91 3 507 9.13 0.000
Effect)
Within Groups 135.42 3350.40
Total 150.63 338

The ANOVA analysis indicates that the digital divide significantly moderates the effectiveness of

Al and social media in bridging educational gaps. The Between Groups variation (F = 9.13, p <

0.01) reveals a statistically significant difference in the effectiveness of these educational tools

across varying levels of digital access. This suggests that the impact of Al and social media on
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educational outcomes is influenced by the degree of digital divide, with higher divides potentially
diminishing their effectiveness. The Within Groups variation (Mean Square = 0.40) shows that the
unexplained variance within each group is relatively small compared to the between-group
differences, further supporting the moderating role of the digital divide in shaping educational
outcomes.

5.0 Discussion

The results of this research provide useful information regarding how Al-based personalized
learning and social media-oriented educational resources can fill learning gaps, especially among
disadvantaged communities, and also show the moderating effect of the digital divide. The
outcomes of Hypothesis 1 reflect a significant positive correlation between Al-based personalized
learning and academic achievement, with a high correlation of 0.612 (p < 0.01). This aligns with
past studies that note the promise of Al to customize learning materials for unique learning needs,
enhancing accessibility and effectiveness of education for learners with varying needs (Adebakin).
Al platforms such as adaptive tutoring systems and virtual assistants can support students in
remote areas where access to qualified educators is limited, as noted by (Zawacki-Richter et al.,
2025). Yet, as promising as Al is, issues of algorithmic bias and data privacy must be addressed
with care to guarantee fair educational opportunities.

Regarding Hypothesis 2, findings from multiple regression analysis indicate a significant effect of
social media educational resources on rural students' learning outcomes. The standardized
coefficients (B = 0.55, p < 0.01) reveal that social media sites, like YouTube and Facebook, are
instrumental in improving learning in disadvantaged regions. These sites offer free access to
learning materials, peer-to-peer interactions, and allow students to network with international
educators, consistent with research from (Paliktzoglou et al., 2021). Social media’s accessibility
and low cost make it a powerful tool for democratizing education, particularly in areas where
traditional educational resources are scarce. However, the challenges of misinformation, digital
addiction, and unequal access to devices and internet connectivity, as highlighted by (Meiselwitz,
2022), must be addressed to fully capitalize on social media’s educational potential.

For Hypothesis 3, the moderating effect of the digital divide was clearly evident in the ANOVA
analysis, where the F-statistic of 9.13 (p < 0.01) confirmed that the effectiveness of both Al and
social media-based educational tools is significantly influenced by the level of digital access. This
supports the findings of (Simdes de Almeida et al., 2023), who argue that unequal access to
technology exacerbates educational inequities. In regions with limited internet access, low digital
literacy, or inadequate infrastructure, the benefits of Al and social media in education are often
diminished, hindering their potential to bridge educational gaps. The digital divide not only
impacts access to technological tools but also influences how effectively these tools can be utilized
by learners, particularly in marginalized communities.

These findings have important implications for policy and practice. Governments and educational
institutions must prioritize investments in digital infrastructure, internet accessibility, and digital
literacy programs to ensure that Al and social media can be leveraged effectively in education. As
noted by (Yuan et al., 2025), collaborations between technology companies, non-profits, and
educational organizations are essential to developing inclusive learning solutions that consider
diverse socio-economic contexts. Furthermore, ethical considerations around data privacy and
algorithmic fairness must be central to the design and deployment of Al-based educational tools to
avoid exacerbating existing inequities (Hasan, 2021).
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5.1 Conclusion

In summary, this research emphasizes the transformative power of Al and social media to improve
educational access and quality, especially among disadvantaged communities. Yet it also calls for
solving the digital divide and making technology accessible to all. By adopting measures to close
the digital divide and enhancing digital literacy, policymakers can develop more inclusive
education systems that leverage the full potential of Al and social media for all students,
irrespective of their socio-economic statusThe convergence of Al and social media in education
can transform conventional learning models, particularly in disadvantaged regions where resources
are scarce. Atrtificially intelligent personalized learning systems, based on data analysis and
machine learning algorithms, have the capability to yield adaptive learning experiences that match
student individual needs. Such systems are especially valuable in regions facing teacher shortages
since they provide scalable solutions that can help alleviate the gap between students and qualified
teachers. But although Al is seen to promise a lot of academic improvement, the challenges
associated with algorithmic bias and how it can even amplify inequalities need to be addressed.
Research has revealed that Al models have a tendency to unwittingly mirror and even reinforce
inherent biases in data, which in turn can lead to unequal access to learning among marginalized
students (Selwyn, 2019). This calls for the creation of more diverse Al solutions that acknowledge
various socio-economic, cultural, and linguistic contexts.

Social media, as a complementary tool, can further amplify the reach of educational resources. By
offering free access to lectures, tutorials, and peer interactions, social media platforms democratize
knowledge, particularly in rural and underserved communities. These platforms foster
collaborative learning, enabling students to connect with peers and educators worldwide, thus
enhancing their learning experience. However, while social media provides opportunities for
learning, it also brings challenges, such as the spread of misinformation and the risk of digital
addiction, particularly among younger users. Therefore, educational policies must address the need
for media literacy education to equip students with the skills necessary to critically evaluate online
content. Additionally, the lack of proper infrastructure and digital access in certain regions remains
a significant barrier to fully utilizing these platforms. Ensuring that all students have access to
reliable internet and devices is crucial for maximizing the benefits of social media in education.

5.2 Recommendations

To effectively bridge the educational gaps in underprivileged communities, it is essential to
prioritize investments in digital infrastructure and access to technology. Governments and
educational institutions should implement policies that improve internet connectivity and provide
affordable devices to students, especially in rural and underserved areas. Additionally, there should
be a focus on enhancing digital literacy among both students and educators to ensure that Al and
social media-based educational tools can be fully utilized. Policymakers must also address ethical
concerns related to algorithmic bias and data privacy in Al-based learning platforms, ensuring that
these technologies are inclusive and equitable. Collaborative efforts between government bodies,
educational organizations, tech companies, and non-profits can help develop localized solutions
that consider cultural and socio-economic contexts, further maximizing the impact of these tools in
enhancing educational outcomes

5.3 Future Implication
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The future implications of this research suggest that as Al and social media continue to evolve,
they could play an even more central role in transforming education, particularly in underserved
communities. Future advancements in Al, such as more sophisticated adaptive learning algorithms
and real-time feedback systems, could further personalize education, making it more accessible
and effective for diverse learners. However, for these technologies to reach their full potential,
significant investments must be made in digital infrastructure, internet access, and teacher training,
particularly in low-income regions. Additionally, as Al and social media become increasingly
integrated into the educational landscape, there is a need for ongoing research and policy
development to address emerging ethical challenges, such as data privacy, algorithmic fairness,
and the digital divide. By addressing these challenges, we can ensure that technological
innovations contribute to a more equitable and inclusive global education system.
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