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ABSTRACT 

The COVID-19 pandemic prompted an unprecedented shift to online education, revealing 

enduring obstacles to equal access. This paper examines three fundamental issues affecting 

online education in the United States: deficiencies in technological infrastructure, socioeconomic 

inequalities that restrict access to essential digital resources, and substantial deficiencies in 

digital literacy among instructors and students. These issues have disproportionately impacted 

low-income, rural, and marginalized populations, intensifying existing educational disparities. 

Emphasis is centered on adult learners—generally those over 25 years old—who engage in 

education while managing employment, family, and other obligations, and who have distinct 

challenges in online education due to restricted access to technology and insufficient digital 

abilities. The paper critically analyzes the moral and social ramifications of these imbalances, 

utilizing ethical frameworks like Justice as Fairness and the Capabilities Approach, with a focus 

on the enduring effects on individual learners and society. The research assesses the effects of the 

pandemic on adult education and workforce training programs, examining how inadequate 

digital literacy and technology access have exacerbated gaps among adult learners. The paper 

concludes with comprehensive policy recommendations to solve these concerns, including 

investments in broadband expansion, distribution of digital devices, implementation of digital 

literacy initiatives, and promotion of public-private partnerships. These techniques aim to 

establish a more robust, inclusive, and flexible educational system that can support all learners in 

a swiftly changing digital environment. 

Keywords: adult learners, digital divide, digital literacy, online education, socioeconomic 

disparities, technological infrastructure  
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Bridging the Digital Divide: Addressing Technological, Socioeconomic, and Literacy 

Barriers to Quality Online Education 

The COVID-19 pandemic has led to the most significant transformation in the education 

system in modern history. Since emerging in December 2019, the pandemic has impacted over 

1.6 billion learners in over 190 countries (Auf, 2023; Moro, 2021; UNESCO, 2021; UNSDG, 

2020; Vachkova et al., 2022). This international crisis has presented several obstacles for 

education, significantly affecting both students and educators. Despite existing challenges in 

traditional face-to-face education systems, the swift onset of COVID-19 necessitated an abrupt 

shift to distant learning due to the closure of educational facilities or the implementation of 

nationwide lockdowns. This swift transition posed challenges for both educators and learners, 

necessitating rapid adaptation to innovative instructional methods (Stankovska et al., 2022). 

During the 2020/2021 academic year, virtual platforms emerged as the predominant mode 

of instruction (Stankovska et al., 2022). Although distance learning is not a novel concept, the 

abrupt transition to online education necessitated a prompt adaptation to a swiftly changing 

technological environment (Stankovska et al., 2022). The transformation revealed substantial 

pre-existing difficulties within the school system, especially regarding technological integration. 

Numerous educational institutions were deficient in the essential infrastructure to facilitate 

efficient online learning, leading to considerable disruptions (Basilaia & Kvavadze, 2020). 

Furthermore, numerous educators exhibited insufficient digital competence, resulting in a 

significant disparity between the potential of technology and its application in the classroom 

(Basilaia & Kvavadze, 2020). Educators required extensive training to acquire the competencies 

essential for proficient digital instruction (PLOS ONE, 2020). Despite these challenges, the 
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transition underscored technology's vast potential in education, fostering a more progressive 

attitude to future educational approaches. 

A growing consensus regarding the urgency for more participative and student-centered 

learning systems intensified as educational institutions shifted to online platforms. Strategies that 

improve engagement and effectively accommodate varied learning requirements would greatly 

benefit students in modern settings (Education and Information Technologies, 2020). The 

transition from conventional to interactive learning approaches prompted educators and 

policymakers to reconsider and reconfigure the future of education, highlighting their essential 

role in influencing the educational framework (Education and Information Technologies, 2020). 

Educational inequality persists as a significant concern, especially in low- and middle-

income nations, where students frequently lack the requisite resources and chances to cultivate 

crucial secondary-level abilities (Brookings, 2020). The global "learning crisis" highlights the 

widespread inability to provide students with fundamental skills, revealing enduring inequalities 

that were intensified by the pandemic (Brookings, 2020). The crisis impedes individual academic 

advancement and presents enduring risks to the economic development of these nations 

(Brookings, 2020). 

Disparities extended beyond younger students. Adult learners also experienced 

substantial obstacles in acquiring the technology necessary for engaging in online education and 

workforce training programs. Restricted access to technology exacerbated these difficulties, 

impairing academic achievement and fostering feelings of inadequacy in professional settings, 

commonly known as imposter syndrome (ASCCC, 2023; Lumina Foundation, 2021; Pew 

Research Center, 2021). Studies demonstrate that adult learners without dependable Internet 

access or digital devices exhibit increased self-doubt and feelings of inadequacy, paralleling the 
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experiences of minority students in STEM disciplines who struggle with imposter syndrome 

stemming from insufficient technological resources and support (ASCCC, 2023; Lumina 

Foundation, 2021; Pew Research Center, 2021). The technological disparities obstruct chances 

for skill enhancement and professional progression, hence perpetuating existing inequality in 

education and work (Lumina Foundation, 2021; Pew Research Center, 2021).  

Moreover, obstacles such as infrastructure and accessibility persist significantly. 

Mediocre internet connectivity, insufficient access to digital devices, and poor learning settings 

hinder educational systems' capacity to move effectively to online or blended learning models 

(PLOS ONE, 2020). These challenges were especially evident in rural and low-income regions, 

where students frequently need assistance to maintain pace with their studies due to inconsistent 

internet access and inadequate technology resources. A Pew Research Center survey (2021) 

revealed that 44% of low-income households encountered challenges in affording home 

broadband connection, underscoring the economic obstacles to digital access. 

The swift transition to online education during the COVID-19 epidemic revealed 

substantial inequalities in students' access to quality online resources, particularly impacting 

those from low-income households, rural places, and adult learners in diverse locations. What 

factors contributed to the emergence of these disparities, and what sustains their growth despite 

intensified efforts to mitigate them? The discrepancies are affected by broadband speed and 

availability, access to suitable learning devices, and students' levels of digital literacy (Basilaia & 

Kvavadze, 2020; Petrie et al., 2020; Rapanta et al., 2020). Addressing these issues is important in 

order to guarantee that all pupils, especially adult learners, possess equitable prospects for 

success in a progressively digital educational landscape (Muneer Mustafa Al Shanawani, H. 

2023; UNESCO, 2021).      
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The paper explores key barriers to accessing quality online education in the United 

States, specifically technological infrastructure deficiencies, socioeconomic inequalities, and 

deficiencies in digital literacy. The research seeks to provide concrete methods to improve equal 

access to online learning settings through a critical analysis of these difficulties. Additionally, the 

research examines emerging educational trends, such as blended learning models and AI-driven 

platforms, to evaluate their potential in addressing current challenges and influencing the future 

of online education in the United States. 

Literature Review 

Domestic: History Of Distant Education 

Distance learning originated in the seventeenth century (Globalbuzzwire.com, 2023). 

Prior to Zoom, Google Classroom, and the Internet, Caleb Phillips, a shorthand instructor, 

innovated the initial model of remote teaching (Moore, 2019). Phillips' correspondence model 

represented a substantial transformation, rendering education accessible to everyone and 

enabling students to engage with instructors from home (Moore, 2019). While distance learning 

began globally as a means to reach those who could not attend traditional institutions, these early 

efforts laid the foundation for modern online education practices in the United States. (Moore, 

2019).  

In 1728, Phillips published an advertisement in the Boston Gazette, proclaiming that 

students may receive weekly lessons and be instructed as effectively as those residing in Boston 

(Sleator, 2010). Motivated by the selfless aim to offer educational opportunities to individuals 

unable to access conventional institutions, Phillips’ effort established a foundation for future 

advancements in education and signaled a new era of learning (Sleator, 2010).  Phillips, as the 

innovator of correspondence education, applied a way of dispatching courses via mail for 
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students to complete and return; therefore, laying the groundwork for distant learning (Sleator, 

2010). 

In 1852, Sir Isaac Pitman further advanced the notion of correspondence education by 

creating the Pitman Shorthand curriculum in Cincinnati (Sleator, 2010). In contrast to Phillips's 

previous endeavors, which were very casual, Pitman's program was among the first to be 

organized as a systematic course, enabling students to submit their work by mail and obtain 

certificates upon completion (Sleator, 2010). The quantity of certificates obtained in the initial 

year remains unspecified. However, Pitman's program is acknowledged as a significant milestone 

in the advancement of distant education, establishing a benchmark for subsequent endeavors 

(Sleator, 2010). 

By 1890, the Colliery School of Mines enhanced correspondence education by 

introducing classes on mine safety, broadening the curriculum beyond clerical skills (Sleator, 

2010). The institution ultimately transformed into the International Correspondence School. By 

1923, the International Correspondence School had 2.5 million enrolled students, demonstrating 

the extensive acceptance and efficacy of remote instruction (Sleator, 2010). 

While Phillips pioneered correspondence education, Anna Eliot Ticknor formalized the 

model in the late 19th century, facilitating systematic and sustained distance learning for a wider 

audience (Tulane School of Professional Advancement, 2020). Ticknor's initiatives expanded 

educational accessibility and established a benchmark for subsequent distance education 

programs, illustrating the feasibility and efficacy of correspondence learning (Tulane School of 

Professional Advancement, 2020).  Correspondence education revolutionized access to learning 

more than any other advancement since the invention of the printing press (Moore, 2019). 

Nonetheless, the format encountered considerable obstacles, notably the absence of direct 
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connection between students and instructors, a limitation that underscored the intricacies and 

possible disadvantages of this educational approach (Moore, 2019). 

The primary catalyst in the development of remote education has been through 

communication technology, ranging from the postal service, radio, television and the progression 

of the Internet (Sleator, 2010).  Improvements in the mail service throughout the nineteenth 

century facilitated the extensive implementation of remote education, rendering remote 

education feasible on a broader scale (Sleator, 2010). As technologies progressed, each 

breakthrough created new chances for distance learning to become increasingly accessible and 

interactive (Sleator, 2010).  

With the advent of live radio broadcasts, mail began to diminish in its dominance in long-

distance communication. By 1923, more than 10 percent of broadcast radio stations were owned 

by educational institutions, highlighting their pivotal role in the growth of remote learning 

(Sleator, 2010). Television soon followed, with the University of Iowa pioneering televised 

courses by 1934—a groundbreaking method that other institutions quickly adopted (Sleator, 

2010). This use of television marked a key moment in the evolution of remote education, laying 

the groundwork for the further expansion of new media. The later development of the Internet 

enabled instantaneous communication and collaboration, ultimately leading to the creation of 

online learning platforms and virtual classrooms (Sleator, 2010). 

   In the 1960s, Charles Wedemeyer of the University of Wisconsin-Madison established 

the Articulated Instructional Media Project (AIM), a pioneering venture investigating innovative 

approaches to remote education (Wedemeyer, 1977; JSTOR Daily, 2020). AIM utilized many 

media and technologies to create a holistic learning experience and established the notion of 

deconstructing the teaching process into distinct components, hence enhancing the quality of 
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remote education (Wedemeyer, 1977; JSTOR Daily, 2020). AIM's methodology enhanced the 

effectiveness of remote learning and influenced the creation of open universities, such as the 

British Open University, by providing a framework for organizing and delivering distance 

education on a larger scale (SpringerLink, 2020; JSTOR Daily, 2020). 

During the 1980s, the National Technological University (NTU) in the United States 

commenced the utilization of satellite television to provide live and recorded educational content 

to working professionals (Sleator, 2010). By 1985, NTU emerged as the inaugural institution to 

provide educational services through telecommunications satellite (Sleator, 2010).The innovation 

represented a substantial advancement in enhancing educational accessibility for non-traditional 

students, especially working professionals requiring flexible studying alternatives (Sleator, 

2010).  

The progress of technology and the emergence of the World Wide Web significantly 

transformed distance education. In 1993, Jones International University emerged as the first fully 

online higher education school authorized by the Higher Learning Commission, establishing a 

benchmark for the credibility of online education (Sleator, 2010). The formation of internet-

based education resulted in the advent of commercial online learning platforms such as 

Blackboard, which were extensively embraced by colleges and high schools, fundamentally 

transforming the delivery and accessibility of educational information (Sleator, 2010). 

The Internet has revolutionized remote education by adequately linking learners and 

instructors, hence improving accessibility and interactivity (Moore, 2019). The revolutionary 

impact of technology has significantly advanced over time, driven by the necessity to provide 

inclusive and flexible learning opportunities (Moore, 2019). Throughout the years, distance 

learning has continually adapted to student requirements, ultimately evolving into the advanced 
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digital platforms utilized today, such as Zoom and Google Classroom, which became essential 

during the COVID-19 pandemic. These modern solutions highlight the significant progress made 

since Phillips's original effort, illustrating the profound impact of the Internet on education. The 

advancement of digital learning platforms became essential during the COVID-19 epidemic, 

ensuring educational continuity while also revealing substantial obstacles for learners (Moore, 

2019).  Notwithstanding these obstacles, the education system exhibited notable endurance and 

adaptation amid unusual conditions (ACE, 2020). 

Global: Challenges in Education Before and During COVID-19 

Prior to the COVID-19 pandemic, the worldwide education system faced significant and 

pressing issues. The critical challenge of incorporating technology into classrooms was 

frequently obstructed by insufficient infrastructure and inadequate teacher training in digital 

technologies (UNESCO, 2018). According to research conducted in Kenya, prior to the 

epidemic, only 35% of schools possessed operational computer labs, and an even smaller 

percentage had educators proficient in utilizing digital learning tools successfully (UNESCO, 

2018). Including this international context highlights similar challenges faced by U.S. schools in 

under-resourced areas, enabling a broader understanding of shared global issues and potential 

lessons for domestic education policies. The issue required urgent intervention due to the swift 

emergence of educational inequality, characterized by stark gaps in access to quality education 

along socioeconomic and geographic lines. 

In contrast to high enrollment rates in early grades in many countries, over 250 million 

children remain out of school, lacking basic educational opportunities due to ongoing issues like 

poverty, political instability, and poor infrastructure (UNSDG, 2020). These global challenges 

provide important context for understanding similar educational disparities in the U.S., 



Bridging the Digital Divide 

13 
 

particularly in low-income and marginalized communities where access to quality education is 

hindered by economic disparities.  In sub-Saharan Africa, elevated poverty levels and political 

instability substantially contribute to the huge proportion of children not attending school (World 

Bank, 2018). Alarmingly, almost 800 million adults remain illiterate, underscoring a chronic 

worldwide literacy crisis (UNSDG, 2020).The situation is evident in nations such as 

Afghanistan, where prolonged fighting has drastically affected literacy rates, particularly among 

women (UNESCO, 2019). Similarly, in the U.S., adult learners often face literacy challenges that 

impact their ability to engage effectively in online education. Recognizing these issues and 

understanding their magnitude and scope is essential for developing solutions that advance 

education globally and domestically. (UNESCO, 2019). 

Financial limitations intensify the difficulties, establishing a significant obstacle to 

progress. The projected annual finance deficit of $148 billion necessary for attaining quality 

education in low and lower-middle-income countries highlights the significant economic 

disparity among nations (UNSDG, 2020. The financial deficit impacts resource allocation, 

infrastructure development, including schools and libraries, and the availability of qualified 

educators. In Haiti, substantial underfunding has resulted in insufficient school infrastructure and 

a lack of qualified teachers, adversely affecting educational achievements (UNICEF, 2017). 

Similarly, in the U.S., financial disparities are a major concern, impacting the ability of schools 

in economically disadvantaged areas to provide adequate digital resources and maintain 

sufficient educational resources, which in turn affects student outcomes. 

Furthermore, the educational environment is characterized by infrastructural deficiencies. 

Numerous rural and underserved urban schools are deficient in fundamental utilities, such as 

electricity, potable water, and sufficient sanitation facilities, thereby intensifying the difficulties 
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faced by students and educators (World Health Organization, 2016). The World Health 

Organization (2016) reported that inadequate access to clean water and sanitation in rural Kenya 

is associated with elevated absenteeism and subpar academic performance among students  

(World Health Organization, 2016).. These infrastructure deficiencies obstruct the educational 

setting and present considerable health hazards, especially in areas susceptible to infectious 

diseases (World Health Organization, 2016). In the U.S., rural schools often face similar 

infrastructure challenges that contribute to disparities in educational achievement 

Despite these challenges, initiatives are  in progress to tackle and alleviate the issues. 

Efforts advocating for educational access and equity, exemplified by the UN's Sustainable 

Development Goal 4 (SDG 4), aim to provide inclusive and equitable quality education while 

fostering lifelong learning opportunities (United Nations, 2024). The effective execution of SDG 

4 in Vietnam has markedly enhanced literacy rates and educational accessibility, including in 

remote regions (UNDP, 2019). Vietnam has achieved significant progress in implementing the 

Sustainable Development Goal 4 (SDG 4), which seeks to guarantee inclusive and equitable 

quality education for all individuals (UNESCO Institute for Statistics, 2020). The government's 

committed initiatives have yielded significant improvements in literacy rates, with adult literacy 

exceeding 95% in recent years (UNESCO Institute for Statistics, 2020).  

Vietnam has enhanced educational access, especially in distant and ethnic minority areas, 

through efforts such as the Education Development Strategic Plan 2011–2020 (Ministry of 

Education and Training, Vietnam, 2019). Enrollment rates in primary education have risen to 

about 99%, and gender equality has been attained at most educational tiers (UNDP Vietnam, 

2020). Additionally, the government has prioritized enhancing educational quality through 

curriculum updates, investment in teacher training initiatives, and the integration of technology 
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in schools (World Bank, 2020). The coordinated initiatives under SDG 4 have improved 

educational accessibility and furthered Vietnam's socioeconomic growth. While these global 

efforts are noteworthy, in the U.S., similar programs aim to bridge the digital divide and promote 

equitable access to education for underserved populations. 

Similarly, successful efforts such as the 'Education for All' program, which was initiated 

to ensure universal access to quality education and reduce educational disparities, in Bangladesh 

skillfully tackled financial limitations and enhanced educational results (Education for All 2015 

National Review Bangladesh | Inclusive Education in Action, 2015). These instances of 

accomplishment were intended to raise enthusiasm and promote support for comparable projects 

(World Bank, 2018). The lack of funding for educational resources and infrastructure, coupled 

with the excessive expense of teacher training, presented substantial difficulties to the global 

education system, highlighting the gravity of the situation (UNESCO, 2020). The emergence of 

the COVID-19 pandemic exacerbated these pre-existing issues, destabilizing global education 

institutions and highlighting the critical necessity for resilient and flexible educational 

frameworks (UNESCO, 2020). In the U.S., comparable programs focused on digital equity and 

access to quality education are vital to addressing similar disparities. 

Challenges in Education: Integration of Technology 

The incorporation of digital technologies into conventional educational methods also 

posed considerable challenges prior to COVID-19. A significant number of educators possessed 

insufficient digital competency to utilize ICT (Information and Communication Technology) 

efficiently (PLOS ONE, 2020). Internationally, these difficulties were compounded by limited 

infrastructure and inadequate teacher training, but in the U.S., similar issues were prevalent, 

particularly in under-resourced schools where educators struggled to integrate technology 
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effectively. Urgent comprehensive training programs were necessary to address the gap, although 

they were mostly absent due to constrained budget and inadequate prioritization of digital 

education in numerous school systems (PLOS ONE, 2020). Subsequently numerous educators 

encountered difficulties with both the practical and theoretical dimensions of digital education 

(PLOS ONE, 2020). A European Commission (2019) poll indicated that 42% of European Union 

(EU) educators felt inadequately equipped to utilize digital technology in the classroom. The 

absence of readiness constituted a significant obstacle to the efficient implementation of 

technology-enhanced learning (European Commission, 2019). Ensuing research has corroborated 

these findings, emphasizing the necessity for enhanced teacher training (European Commission, 

2019) 

Digital competency is as important in adult education, where educators frequently 

encounter similar issues. Numerous adult learners, who often juggle educational endeavors 

alongside work and familial obligations, require digital proficiency for academic and 

professional advancement (Digital Promise, 2021). The lack of digitally proficient educators can 

be especially harmful, as it hinders multiple aspects (Digital Promise, 2021). 

In the absence of proficient educators, adult learners face challenges in acquiring vital digital 

competencies, resulting in restricted access to excellent education and insufficient readiness for 

the contemporary workforce (Lumina Foundation, 2019; OECD, 2020). The disparity frequently 

leads to increased dropout rates and diminished engagement, as these students encounter 

frustration and challenges in achieving educational benchmarks (NCES, 2020; Digital Promise, 

2021).  

Furthermore, research from the National Center for Education Statistics ( 2020) revealed 

that 58% of adult learners faced difficulties in reconciling education with other obligations, while 
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70% asserted that access to online resources was essential for their success. A 2021 poll 

conducted by Digital Promise indicated that 63% of adult learners felt that insufficient digital 

skills among instructors adversely affected their learning experience, especially in online 

environments. 

A systematic review by Howard et al. (2021) highlighted the necessity of reassessing 

teachers' self-reported digital competency for effective classroom integration, indicating a 

significant disparity between perceived preparation and actual competence. A study conducted by 

Hatlevik and Hatlevik (2018) revealed a strong correlation between teachers' ICT self-efficacy 

and their frequency of ICT utilization in educational contexts, highlighting the significance of 

fostering confidence through specialized professional development. 

Additionally, a study by Hämäläinen et al. (2021) emphasized the necessity for 

systematic and cohesive development of digital competence in both in-service and pre-service 

teacher education. Hämäläinen et al. (2021) observed that several current training programs 

lacked cohesiveness and frequently failed to encompass the extensive digital competencies 

necessary for effective instruction. This underscores the importance of adopting structured 

frameworks to guide teacher development. 

Prior to the introduction of digital competency frameworks, many educators struggled 

with knowing how to integrate technology effectively. The TPACK (Technological Pedagogical 

Content Knowledge) paradigm, articulated by Mishra and Koehler (2006), provides a 

comprehensive perspective on the interaction among three essential elements in education: 

technology, pedagogy, and content knowledge. Within this paradigm, 'Technological Knowledge' 

denotes the comprehension of digital tools and resources; 'Pedagogical Knowledge' pertains to 

the ability to educate successfully; and 'Content Knowledge' signifies the expertise in the subject 
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matter being instructed (Mishra and Koehler,2006). The TPACK framework underscores the 

necessity of amalgamating these domains to proficiently incorporate technology into education, 

guaranteeing that digital tools augment learning rather than merely supplanting conventional 

ways (Mishra and Koehler,2006). 

The SAMR (Substitution, Augmentation, Modification, Redefinition) model by 

Puentedura (2006) complements TPACK by providing educators with a pragmatic framework to 

evaluate and enhance their technological integration in the classroom. While TPACK addresses 

the theoretical integration of knowledge areas, SAMR advocates for educators to initially replace 

traditional tools with digital counterparts and gradually advance towards more transformative 

applications of technology that fundamentally alter classroom practices, facilitating novel kinds 

of learning that were once unimaginable (Puentedura (2006). 

The urgency of these frameworks became more evident prior to the COVID-19 epidemic. 

The incorporation of digital technology in education was frequently regarded as supplementary 

rather than fundamental, resulting in insufficient focus on extensive digital training for 

instructors (OECD, 2019). Consequently, several schools lacked the structured methodology 

required to proficiently integrate technology into pedagogical procedures (OECD, 2019).   

The pandemic highlighted the essential importance of digital competency, exposing 

considerable deficiencies in preparedness. The incorporation of digital technology in education 

demands more than mere access to resources; it requires extensive and unified training programs 

that provide instructors with essential digital proficiency  (OECD, 2019). Frameworks like 

TPACK and SAMR offer significant direction; yet, in the absence of structured and adequately 

financed professional development, the disparity between technological potential and practical 

application will endure (OECD, 2019).  The results indicate that enhancing digital competence 
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through focused, integrated training is crucial for ensuring technology improves, rather than 

obstructs, the educational experience (OECD, 2019). By unifying the theoretical approaches of 

TPACK with the practical steps outlined in SAMR, educators can better address the disparities in 

digital competency and move toward fully realizing the benefits of technology in education. 

Challenges in Education: Educational Inequality 

Infrastructural deficiencies, including insufficient internet access and a lack of digital 

equipment, have persistently impeded school systems’ capacity to embrace contemporary 

learning methodologies. While a global issue, within the U.S., it is most acute in rural and low-

income areas, where students often face significant barriers to consistent online learning. These 

concerns were especially evident in rural and low-income regions, where access to dependable 

technology was restricted (PLOS ONE, 2020). Prior to the pandemic, these difficulties presented 

substantial obstacles to fair schooling.  

Research conducted by the International Telecommunication Union (2019) revealed that 

about half of the global population remains without Internet connectivity, highlighting 

considerable inequalities between urban and rural regions. A Pew Research Center poll (2019) 

revealed that in the United States, 35% of lower-income households with school-age children 

lacked a high-speed internet connection at home, in contrast to 6% of higher-income households. 

Research conducted by Michigan State University further emphasizes that students 

lacking high-speed internet access at home are less inclined or intend to pursue higher education 

(MSUToday, 2020). These pupils had diminished digital competencies, which are significant 

predictors of academic achievement, including standardized test results (MSUToday, 2020). The 

effect on adult learners is especially troubling, since they frequently balance work, family, and 

educational obligations, rendering dependable internet connection essential for their success. A 
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2021 study published in the Journal of Research and Practice for Adult Literacy, Secondary, and 

Basic Education revealed that 40% of adult learners identified insufficient digital literacy 

abilities as a major impediment to their educational advancement. A report by EDUCAUSE 

(2021) revealed that numerous students faced challenges with dependable internet access, 

especially those in uncertain housing circumstances, which adversely affected their capacity to 

engage in remote learning. 

The digital gap encompasses not just internet access but also the quality and reliability of 

such access (Encol, 2024). A study in Ireland during the COVID-19 pandemic revealed 

substantial discrepancies in high-speed internet availability, with underprivileged schools and 

lower-income communities experiencing more frequent connectivity problems (Cullinan et al., 

2021; Mohan et al.,2020) These institutions were unable to provide live online instruction, hence 

intensifying educational disparities (International Journal of Educational Technology in Higher 

Education, 2020). Adult learners, especially in rural or low-income regions, had comparable 

obstacles, frequently lacking access to essential internet resources for their educational 

advancement (Warren, 2023). According to research conducted by the National Center for 

Education Statistics (NCES) in 2020, adult learners lacking dependable broadband connection 

were 25% less likely to complete online courses, with 60% of rural adult learners indicating that 

unreliable internet access adversely affected their academic performance. 

The results highlight the essential requirement for significant investments in digital 

infrastructure to guarantee fair access to contemporary educational resources (Focus Team, 

2020).  This is particularly applicable to adult learners who necessitate adaptable and dependable 

online education to further their jobs and attain personal development. Improving internet 
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connectivity and supplying digital gadgets are crucial for bridging the educational divide 

exacerbated by socioeconomic inequalities. 

Challenges in Education: Financial Limitations 

Financial limitations have been significant barriers to obtaining quality education, 

especially regarding access to online education. The United Nations Sustainable Development 

Goals (UNSDG, 2020) projected an annual financing deficit of $148 billion for low and lower-

middle-income nations to achieve their educational objectives, encompassing the use of digital 

technology. The constraints of national budgets, dependence on foreign financing, and economic 

instability exacerbated this disparity, hindering these nations' capacity to invest in the essential 

infrastructure for extensive online learning (World Bank, 2022). 

Financial obstacles were particularly pronounced for adult learners seeking access to 

online education. The Lumina Foundation (2019) reported that 42% of adult learners identified 

financial limitations as the foremost obstacle to obtaining higher education, with several 

individuals finding it challenging to buy essential technologies, including computers and 

dependable internet connectivity, vital for online learning. In low-income nations, these issues 

were intensified by inadequate public funding and a deficiency of financial assistance programs 

expressly designed to support adult learners in the digital era (Lumina Foundation,2019). 

The COVID-19 pandemic exacerbated worldwide educational resource constraints, 

resulting in almost 40% of low and lower-middle-income nations decreasing their education 

expenditures, which caused an average real spending decrease of 13.5% (World Bank, 2023). 

The decline has significantly affected the growth of online education programs, impairing the 

digital divide and restricting access to excellent education for already disadvantaged individuals 

(World Bank, 2023). 
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In areas significantly dependent on external aid and development assistance, the 

stagnation or reduction in education spending has been especially detrimental. The Global 

Education Monitoring Report (2023) indicated that this inactivity has obstructed the execution of 

extensive online educational changes and enhancements, thereby further widening educational 

disparities. 

Mitigating these financial obstacles is crucial for bridging the digital divide and 

guaranteeing that all learners, especially adult learners, possess fair access to high-quality online 

education (UNSDG, 2020; World Bank, 2022). The digital divide necessitates enhanced 

international collaboration, innovative financial strategies, and reinforced national pledges to 

prioritize educational expenditure in the digital era (Global Education Monitoring Report, 2023; 

Lumina Foundation, 2019). Only with such coordinated efforts can the global education system 

aspire to surmount these financial obstacles and attain equal access to quality online education 

for all (UNSDG, 2020; World Bank, 2022). 

Challenges in Education: The Impact of COVID-19 on Education 

The COVID-19 pandemic significantly exacerbated pre-existing issues in conventional 

education systems globally, resulting in unparalleled disruptions (UNSDG, 2020; UNESCO, 

2021). Throughout the epidemic, over 1.6 billion kids worldwide experienced school closures, 

disrupting their educational routines and restricting access to resources (World Economic Forum, 

2020). While these disruptions were felt around the world, in the United States, the shift 

highlighted stark disparities in access to technology and digital literacy among students and 

educators. The closures disrupted standard classroom instruction and adversely impacted kids' 

social interactions, mental health, and overall well-being. Many  students encountered challenges 

in acclimating to online learning environments, experienced a deficiency in essential 



Bridging the Digital Divide 

23 
 

technologies, or grappled with insufficient internet connectivity (UNESCO, 2021; World 

Economic Forum, 2020). Accordingly, educational disparities intensified, especially for those 

from low-income families or areas with inadequate digital infrastructure. The swift transition to 

digital learning platforms revealed these discrepancies and emphasized the pressing necessity for 

more inclusive and equitable educational systems (World Economic Forum, 2020). 

Research by Wang et al. (2020) examined the difficulties encountered by educators 

during China's lockdown, including the adaptation of teaching methods, the preservation of 

student engagement, and the provision of appropriate feedback in virtual environments. These 

concerns were universally reflected, as educators had difficulties in swiftly adapting to online 

platforms due to insufficient training and resources (Bao et al., 2020; Hodges et al., 2020).  

The COVID-19 pandemic highlighted the essential importance of community and 

parental engagement in education. As schools were shuttered, parents and communities assumed 

more active educational responsibilities, frequently lacking sufficient resources or support 

(UNICEF, 2020; National Education Association, 2021). The transition underlined the critical 

necessity for strong school-community collaborations and extensive training initiatives for 

parents, ensuring they are adequately prepared to actively assist their children's education. 

Facilitating resources and training for parents, along with enhancing collaborations between 

schools and communities, will be essential in establishing a more robust and supportive 

educational framework in the post-pandemic era (UNESCO, 2021). 

The COVID-19 epidemic not only disturbed conventional teaching methods but also 

highlighted a greater necessity for innovative pedagogical strategies and technological progress. 

As educators grappled with the transition to virtual environments, it became evident that 
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mitigating gaps in technological access and resources was essential for effective remote teaching 

(Reuge et al., 2021; Wang et al., 2020).  

A Pew Research Center survey (2020) revealed that 35% of lower-income households 

with school-age children in the United States lacked a high-speed internet connection at home, in 

contrast to merely 6% of higher-income households. EDUCAUSE (2021) reported that numerous 

students faced challenges with dependable internet access, adversely affecting their capacity to 

engage in remote learning. The findings underscored the pressing necessity for significant 

expenditures in digital infrastructure to guarantee fair access to contemporary educational 

resources (MSUToday, 2020). 

Furthermore, the transition to online education revealed substantial deficiencies in digital 

literacy among both students and educators. A multitude of educators were ill-equipped for the 

abrupt transition to digital instruction, missing the requisite training and support to proficiently 

utilize online platforms and technologies (PLOS ONE, 2020). The lack of preparation negatively 

affected both teachers and pupils, intensifying the disparity in digital competency and widening 

educational inequality(PLOS ONE, 2020).  Disadvantaged students faced increased difficulties 

in keeping pace with their peers, highlighting a significant disparity between those who adapted 

to online learning and those who did not.  

Adult learners encountered considerable difficulties during the epidemic, especially in 

reconciling educational endeavors with professional and familial obligations. Numerous adult 

learners had challenges related to inadequate digital literacy and access to essential technologies, 

similar to their younger counterparts (Lumina Foundation, 2021). A survey from the National 

Center for Education Statistics (2021) indicated that adult learners were more prone to 

challenges in adjusting to online learning environments due to inadequate internet connection 
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and poor digital competencies. These challenges highlighted the necessity for robust support 

systems and investments in digital infrastructure to guarantee fair access to quality education for 

all learners, irrespective of age (Lumina Foundation, 2021). 

The pandemic has significantly affected students' mental health and well-being. The 

abrupt cessation of in-person schooling and the seclusion of virtual learning settings exacerbated 

stress, anxiety, and depression among students (Al-Qerem et al., 2022; World Health 

Organization, 2021). The absence of social connection and support from educators and 

classmates intensified these problems, underscoring the necessity for extensive mental health 

assistance in educational environments (Al-Qerem et al., 2022; World Health Organization, 

2021).  

The pandemic interrupted conventional assessment procedures, prompting numerous 

institutions and universities to adopt new evaluation strategies. This transition elicited 

apprehensions regarding the validity and reliability of evaluations, alongside the potential for 

heightened academic dishonesty (Education and Information Technologies, 2020). The enduring 

effects of these modifications on student learning outcomes and educational quality remain 

uncertain. 

Notwithstanding these obstacles, the COVID-19 pandemic has also expedited innovation 

in education. The swift integration of digital technology and online learning platforms can 

revolutionize educational approaches, enhancing flexibility and accessibility (UNESCO, 2021). 

Asynchronous learning tools, like recorded lectures and online discussion forums, enable 

students to learn at their own pace and according to their schedules, accommodating various 

learning demands, as well as interact with other classmates (Mohammed AlNajdi, 2023). 
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Moreover, the pandemic has underscored the necessity of developing strong and flexible 

educational institutions. The pandemic has highlighted the necessity for investment in digital 

infrastructure, educator training, and mental health care to ensure education systems can endure 

future crises and maintain quality education for all students (Mohammed AlNajdi, 2023). The 

experience point out the vital role of policymakers in decision-making and the execution of 

policies to tackle these challenges and possibilities. 

Challenges in Education: Pre-Covid- 19 versus Post-Covid- 19 

The epidemic did not generate new educational issues but intensified pre-existing 

challenges. Prior to the pandemic, technological integration, educational disparity, and 

infrastructure constraints were already significant challenges. A considerable number of 

educators exhibited insufficient digital proficiency, educational institutions were deficient in 

internet access, and students from economically disadvantaged backgrounds encountered 

substantial learning disparities due to inadequate resources (PLOS ONE, 2020; Brookings, 

2020). The severity of these difficulties intensified during the pandemic. The abrupt transition to 

online education heightened the digital gap, emphasizing the critical necessity for dependable 

Internet access and digital equipment for all students (International et al., 2019). Teachers who 

were previously challenged by the integration of technology into their classrooms were 

compelled to depend exclusively on digital resources, frequently lacking sufficient training or 

support (Hodges et al., 2020). 

Variations in Broadband Access 

Research by Mohan et al. (2020) in Ireland revealed substantial variations in high-speed 

broadband access, with underprivileged schools and those in low-income regions experiencing 

more frequent connectivity problems (Mohan et al., 2020). The variations illustrates a wider 
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worldwide pattern in which the epidemic exacerbated pre-existing disparities. Challenges such as 

sustaining student interest and delivering appropriate feedback in a virtual setting, although not 

entirely new, became significantly more pronounced due to the extensive dependence on online 

learning systems (Wang et al., 2020). 

Infrastructural Deficiencies During Covid- 19 

The existing infrastructural deficiencies were very significant throughout the pandemic. 

Educational institutions that formerly had restricted access to technology and the Internet 

encountered formidable obstacles during the shift to online learning (Mohan et al., 2020).  The 

situation highlighted the overarching challenge of technological integration, a continual obstacle 

even prior to the pandemic. Confronting these integration problems became increasingly vital as 

the school sector progressively depended on digital platforms to facilitate learning. 

Impact of Fundamental Facility Absence in Rural Areas 

In rural and underserved urban regions, the absence of fundamental facilities like  

electricity, portable water, and sufficient sanitation exacerbated these challenges, rendering it 

practically impossible for students to engage in remote learning effectively (National et al., 

2023). Furthermore, the National Skills Coalition and the Federal Reserve Bank of Atlanta 

indicate that employees possessing digital skills can achieve substantial salary increments, 

averaging 23% for positions necessitating a single digital skill and up to 45% for roles 

demanding a minimum of three digital skills (National et al., 2023). The statistics pointed out the 

essential requirement for digital education and technological access, not only for students' 

immediate educational needs but also for their long-term economic prospects. 
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Financial Limitations Before and After COVID-19  

Financial limitations significantly influenced barriers both before and after COVID-19. 

Prior to the pandemic, the education sector encountered a significant funding deficit, especially 

in low- and middle-income nations (UNESCO, 2019; World Bank, 2020). The economic 

recession induced by the epidemic intensified these financial difficulties, prompting numerous 

countries to diminish their education expenses in response to the crisis (UNESCO, 2021; World 

Bank, 2021). The decrease in financing significantly hindered schools' capacity to invest in 

essential technology infrastructure and resources for online education (UNESCO, 2021; World 

Bank, 2021). Policymakers are essential in tackling budgetary difficulties and guaranteeing 

sufficient funding for the education sector to match the requirements of the post-COVID 

educational environment (UNSDG, 2020). 

Challenges Faced by Adult Learners During Covid- 19 

Adult learners encountered considerable hurdles during the epidemic, especially as they 

adapted to online education while managing employment and family obligations. Numerous 

adult learners had barriers accessing essential technology and dependable internet connectivity, 

similar to younger students, which impeded their capacity to engage in remote learning 

effectively (Lumina Foundation, 2021; National Center for Education Statistics, 2021). The 

digital literacy gap among adult learners was emphasized, as many were insufficiently equipped 

for the abrupt dependence on online platforms and technologies. The disparity frequently led to 

increased dropout rates and diminished participation, ultimately intensifying educational 

inequities (Digital Promise, 2021). Confronting these issies is essential to guarantee that adult 

learners receive the necessary support and resources to thrive in a post-pandemic educational 

environment. 
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Educational Inequality Exacerbated by Covid- 19 

The influence of these challenges on educational inequality remains significant. Prior to 

COVID-19, substantial discrepancies in access to quality education existed based on 

socioeconomic level (UNESCO, 2019; OECD, 2020). The pandemic exacerbated this disparity, 

disproportionately impacting students from low-income households who were deprived of 

essential resources for online education (Pew Research Center, 2020; UNESCO, 2021). The 

students are more prone to educational disruptions, resulting in potentially enduring effects on 

their academic performance and future prospects (Brookings Institution, 2019; World Bank, 

2021). Research conducted by Michigan State University indicated that students lacking high-

speed internet access at home are less inclined to intend to pursue higher education (Burns, 

2024).These students had diminished digital competencies, which are significant predictors of 

academic achievement, including standardized test results (Michigan State University, 2020). 

Psychological and Emotional Impact During Covid- 19 

The psychological and emotional impact on children and instructors has emerged as a 

significant concern during the pandemic. Prior to the pandemic, the emphasis in education was 

predominantly on logistical and infrastructural obstacles (WHO, 2021; CDC, 2021).  The 

transition to remote learning intensified the visibility of mental health concerns, underscoring the 

considerable stress and anxiety faced by both students and educators (WHO, 2021; CDC, 2021). 

The seclusion, absence of in-person relationships, and augmented screen time led to elevated 

levels of stress, anxiety, and burnout (American Psychological Association, 2020; Education 

Week, 2021). Confronting these psychological problems has become essential in the post-

COVID-19 educational environment. Mental health support and resources provided to both 
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students and educators is essential to guarantee  well-being and academic achievement 

(UNESCO, 2021; National Education Association, 2021). 

Significance of Flexible and Adaptive Learning Settings 

Moreover, the pandemic emphasized the significance of flexible and adaptive learning 

settings. Prior to COVID-19, educational approaches were primarily inflexible, employing a 

uniform approach (OECD, 2020; UNESCO, 2021).  The abrupt demand for remote education 

required a transition to more adaptable, student-focused learning frameworks that cater to varied 

learning requirements and preferences (OECD, 2020; UNESCO, 2021). The transition may yield 

long-term advantages if these adaptive tactics are included into conventional educational 

practices following the pandemic. Implementing these ideas can establish a more inclusive and 

successful educational system that addresses the requirements of all students (OECD, 2021; 

TED, 2023).  

Necessity for Holistic Educational Strategies Post-Pandemic 

The COVID-19 pandemic stressed the essential requirement for strong and flexible 

educational systems to tackle current and future issues in the education sector. The pandemic 

highlighted the necessity of holistic strategies encompassing investments in technological 

infrastructure, addressing socioeconomic disparities, improving digital literacy, and fostering 

adaptable, student-centered learning environments (World Bank, 2021; UNESCO, 2021). By 

tackling these complex difficulties through a holistic strategy, a more egalitarian and resilient 

education system can emerge, capable of enduring future upheavals while ensuring quality 

education for all children (OECD, 2021; UNESCO, 2021). 
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Resilience and Opportunities in the School System 

Regardless of these challenges, the school system has shown remarkable resilience, 

highlighting the adaptability and resolve of both educators and pupils. The transition to online 

education unveiled new opportunities for instruction and learning, demonstrating technology's 

capacity to transform education beyond the classroom (UNESCO, 2021). The period highlighted 

new distinctions between online learning and traditional classroom environments, including 

enhanced utilization of multimedia materials, interactive tools, and asynchronous learning 

opportunities (UNESCO, 2021). These breakthroughs stimulated ongoing exploration and 

application of innovative digital tools and platforms, cultivating optimism for a more fair and 

accessible future in education (UNESCO, 2021). 

Analysis 

Technological Infrastructure 

Analysis of technological infrastructure shows important barriers to effective online 

learning that are mainly demonstrated by the lack of proper connections with the Internet and 

restricted access to digital devices. While not a purely technical issue, lack of proper internet 

connection and access to digital devices reflect deep systemic inequities that call for coordinated 

and sustained policy interventions. Although recent efforts toward the closure of the gap 

represent steps forward, lasting solutions must include comprehensive legislative measures that 

meet both the immediate deficiencies and the future development of the infrastructure. The 

International Telecommunication Union (2019) estimates that almost half of the world's 

population (3.8 billion people) do not have access to the Internet with huge gaps in rural and 

urban populations. Similarly, a report by the Pew Research Center (2021) showed that 35% of 

low-income families with school-age children needed high-speed home Internet service in the 
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United States, compared with only 6% of the higher-income families. These findings present an 

urgent need to address the digital divide effectively with the assistance of legislators. However, 

at the same time, long-range programs should ensure that developing the digital infrastructure 

receives adequate emphasis if such programs are ever going to be genuinely and fully successful. 

Failing to provide adequate access to technology perpetuates the problem of the digital 

divide, one of the standing impediments to educational achievement. A 2020 study at Michigan 

State University (2020) learned that students who did not have access to high-speed Internet at 

home were less likely to pursue higher education—an outcome of inequality. The same students 

also demonstrated lower digital competencies, which have been shown to be highly correlated 

with academic performance, including standardized test scores (Michigan State University, 

2020). The lack of digital competencies and access to high-speed internet has been an indication 

of the perpetual presence of the Digital Divide Theory that van Dijk (2020) has pointed out, 

which references the unequal access to technology typically goes hand in hand with greater 

educational and economic inequalities. By framing these inequities within a theoretical 

framework, addressing technology gaps thus come naturally within the realization of equality in 

educational provisions. 

Secondly, the reliability and quality of the Internet have continued to be concerning. The 

connectivity in schools is a concern that has been noted in the research study during the COVID-

19 pandemic, especially in the disadvantaged areas of Ireland. The disruptions have impacted 

continuance of live online classes and increased inequalities in education (Cullinan et al., 2021; 

Mohan et al., 2020). 

Apart from the schooling students, the adult learners are largely the victims, especially 

the ones who have continuing education programs or career development courses, due to the 
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unavailability of technology. The American Council on Education (2020)  noted that such 

learners often have problems of Internet inaccessibility and a deficit of digital devices, which 

start to become a major barrier in completing online courses and training programs. The issue  is 

especially relevant, as more and more employers expect their employees to have digital skills in 

the workplace.  

The Diffusion of Innovations Theory, by Rogers (1962), provides a helpful framework 

for analyzing these barriers since it predicts that the 'late majority' and 'laggards' are slower in 

adopting new technologies, further marginalizing them from digital learning opportunities. 

Therefore, there is a need to deal with both the technological barriers and the reluctance to adopt 

new technologies if adult learners are to be assisted in improving their educational outcomes. 

The challenges are particularly critical for low-income individuals, who often lack the 

economic resources to buy necessary technologies or find dependable access to the Internet. 

Most troubling is the fact that in a 2020 survey conducted by the National Skills Coalition 

(2020), 40% of participants in workforce training programs struggled to obtain Internet or 

devices courses required. The implications of such a divide go far beyond in the long term to 

limit educational and career opportunities. Indeed, a 2020 study conducted by the Urban Institute 

(2020) found that rural adult learners faced many more significant challenges brought on by 

unreliable or nonexistent Internet access, which greatly limited opportunities for education and 

work. 

Socioeconomic Disparities and Racial Inequity 

The investigation underlines that socioeconomic inequalities are one of the very potent 

factors determining educational outcomes. Students from economically deprived backgrounds 

face several barriers, such as a multitude of resource constraints in education, low-quality 
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learning environments, and strained budgets. The limitations tend to gain even greater magnitude 

due to structural factors, which take a greater toll among underprivileged groups. A UNESCO 

report (2020) shows that, in 2019, the disparity in the completion of lower secondary education 

in sub-Saharan Africa stood at only 20% from low-income households, against an astounding 

79% from high-income households. The wide difference shows the acute sense in which inequity 

exists in education and calls for a collective effort in addressing these disparities that should 

evoke empathy from educators and lawmakers alike.  

More plainly in the US, unequal technological access exists across racial boundaries. 

According to the Economic Policy Institute (2020), Black students are overrepresented in low-

income homes, which adversely affects access to technology and eventually educational 

resources. The Pew Research Center (2021) said 34% of Black households with school-aged 

children didn't have high-speed internet connectivity compared with 21% of white households. A 

digital divide disproportionately affects academic performance, and access to technology is 

integral to the whole of education. These inequalities, if analyzed through the Critical Race 

Theory framework, indicate that institutionalized racism achieves the perpetuation of unequal 

educational opportunities for Black students and all other oppressed populations (Delgado, R., & 

Stefancic, J.,2017). Critical Race Theory views these inequalities as not being accidental but as 

emerging from historical and systemic racial biases baked into the structure of society (Delgado, 

R., & Stefancic, J.,2017). The perspective, in turn, calls for action regarding the roots of such 

inequalities if technology and education are to be made available on equal terms to students. 

A 2020 study by the National Center for Education Statistics (2020) showed that Black 

students were more greatly affected by learning disruptions related to a lack of technology access 

during the COVID-19 pandemic. These students struggled more with the transition to virtual 
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learning, hence increasing the achievement gap. The NCES noted that Black students scored an 

average lower in reading and mathematics compared to their white peers, a function of disparate 

access to learning opportunities. 

A Brookings Institution study (2020) found that Black students who lacked reliable 

Internet and digital devices had lower engagement in online learning activities and a greater 

likelihood of falling behind academically compared to all other subgroups. The growing need 

indicates the targeted interventions that needed to be directed at the population of Black children, 

among all systemically disadvantaged groups. The inequities of the digital divide make it vital to 

seize the imperative issues of educational equity and far-reaching goals of social and economic 

justice. 

Particularly, the lack of access to technology  can serve as a barrier to participation in 

education, above all for adult learners who are economically disadvantaged. In fact, The Urban 

Institute (2020) suggested that many adults may continue their education programs and lack 

adequate access to sufficient technology in order to complete coursework and attain new skills. 

Such challenges apply particularly to those living in rural areas where internet access may 

sometimes be unreliable or absent. The lack of access holds adult students back in pursuit of 

education and limits job opportunities in the digital economy. According to Bourdieu's theory of 

social reproduction (1986), there is a faux of socioeconomic inequalities across generations due 

to varied social and cultural reasons for unequal distribution of resources or opportunities. This 

complicates a socioeconomic disadvantage situation through crippling the chances of low-

income families to catch up with overcoming poverty. Overcoming these disparities will be 

essential if educational equity and more general social and economic justice are to be achieved. 
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Digital Literacy 

One of the major complications in virtual learning involves a lack of sufficient digital 

literacy in educators. The lack of adequate digital literacy in instructors affects services in terms 

of how  technologies for online learning are used. Many educators are without the much-needed 

digital skills to support the latest approach to teaching, largely because of insufficient training 

and support from institutions. According to the European Commission's 2019 survey, 42% of 

educators in the European Union feel that they are not well-prepared to integrate digital 

technologies into their teaching. The survey shows a digital gap in literacy at the level that calls 

for an immediate need for a comprehensive professional development program to ideally equip 

educators with the ability to provide quality online education. 

Contrary, the Estonian policy of digital literacy for teachers, as promoted by the Ministry 

of Education and Research (Estonia, 2018), has involved educators in professional training 

courses regarding digital pedagogies and tools. As a result, more than 70% of teachers in Estonia 

feel well or sufficiently prepared for using digital tools at work, compared with the EU average 

of 58% (European Commission, 2018). The issue can be conceptualized through Bandura's Self-

Efficacy Theory (1977), in which he proposed that belief in personal performance capability 

influences individual level and steadfastness of performance. Therefore, educators with high 

levels of self-efficacy beliefs in integrating digital tools will no doubt meet little or no challenges 

integrating these technologies into their teaching. Therefore, it is important that professional 

development be focused to ensure an improvement in both competence and confidence to 

develop digital literacy among educators. 

Targeted professional development will, therefore, be key to developing digital 

proficiency among educators. A study by Howard et al. (2021) noted that for effective classroom 
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integration, educators' self-assessed digital competences should substantially increase. A 

surprising discrepancy was found between educators' perceived readiness for and their actual 

digital proficiency in practice. Similarly, Hatlevik and Hatlevik (2018) prove through their 

research in 2018 that there is a tremendous positive correlation between educators' self-efficacy 

with regard to ICT and the frequency of ICT use in teaching, reinforcing further that building 

confidence through professional development is very critical. 

Digital literacy is not only crucial for educators but also critical to the long-term 

academic and career success of students. According to the research conducted by OECD (2021), 

students with higher levels of digital literacy always outperformed their peers in each and every 

case of online learning environments, thereby showing that digital competence forms the core of 

academic achievement. Digital literacy programs should be provided to the students for 

orientations of navigating and using online learning platforms to make them prepared for 

different challenges. 

Digital literacy has become a huge concern to adult learners, especially those who have 

not grown up with digital technologies. Most adult learners lack skills in using most online 

learning platforms effectively. According to the Pew Research Center (2021), 30 percent of 

adults aged 50-and-over indicated having low confidence in their ability to use digital tools to 

help them in their personal learning projects. Low confidence often causes adult learners to trail 

in taking part in online education and professional development programs. In fact, the gap could 

be met through the "Seniors Go Digital" initiative that IMDA (2020) undertook, which provided 

free courses with personalized coaching to help seniors build foundational digital skills. The 

program has indeed been very successful, considering that over 100,000 seniors have 

participated in the program, and 90% of participants described that. 



Bridging the Digital Divide 

38 
 

Ethical  Considerations 

Equities in Online Education Access 

The injustices exacerbated by the COVID-19 pandemic have intensified critical ethical 

concerns. Pre-existing educational inequities have been magnified, leading to a significant 

dilemma regarding social equity, justice, and the role of technology—whether it perpetuates or 

mitigates these disparities (ACE, 2020). 

Fairness and Equality in Education 

Education is universally acknowledged as a fundamental human right and a cornerstone 

for both social and national development. The United Nations’ Sustainable Development Goal 4 

(SDG 4) aims to ensure inclusive and equitable quality education for all (UNSDG, 2020). 

However, the growing digital divide, intensified by the pandemic, has hindered progress toward 

this goal. As a result, access to quality education is increasingly determined by socioeconomic 

status and geographic location, raising critical ethical concerns about whether the current 

education system perpetuates or exacerbates existing inequalities, particularly in terms of access 

to digital resources (ACE, 2020). 

Justice as Fairness (Rawls, 1971): Rawls suggests that social institutions should be 

structured to provide fair equality of opportunity, ensuring that any social and economic 

inequalities work to the advantage of the least privileged (Rawls, 1971). The concept emphasizes 

that inequalities are only justified if they benefit the least advantaged members of society, 

aligning with the difference principle (Rawls, 1971). The difference principle suggests that social 

and economic arrangements should be structured so that any inequalities ultimately help to uplift 

those who are less privileged. Rawls' difference principle highlights that while social and 

economic inequalities can be permissible, they must be arranged so that compensatory benefits 
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flow to the least advantaged. This ensures that institutions are not inherently designed to benefit 

only the least privileged, but they should be structured so that benefits occur as a result of a fair 

system. Inequalities in online access to education challenge this framework, disadvantaging 

economically deprived students and those in rural areas. Failing to address these inequalities 

contradicts Rawls' notion of fairness and perpetuates systemic barriers that further entrench 

disadvantages. As a result, there are moral implications for restructuring the educational system 

to equitably distribute resources among all students, irrespective of background, for success in a 

digital learning environment.  

The Capability Approach, as articulated by Sen (1999) and Nussbaum (2000), focuses 

on what individuals are able to do and become. In the context of education, this approach 

highlights an ethical concern when students fail to develop the necessary competencies to fully 

engage in online learning (Sen, 1999; Nussbaum, 2011). Insufficient access to technology and a 

lack of digital literacy skills limit these capabilities, thereby infringing upon students' rights to 

fully participate in their education (Sen, 1999; Nussbaum, 2011). Without adequate digital 

literacy training, students are unable to fully harness online learning resources, a deprivation that 

severely hampers their academic and professional potential. 

Digital Literacy and Ethical Responsibility 

Digital literacy is a critical principle in the evolving landscape of online education. As learning 

increasingly shifts to digital platforms, both students and instructors face significant challenges 

regarding digital literacy (Hague & Payton, 2010). Educational institutions not only have the 

responsibility to provide access to technology but also carry an ethical obligation to ensure that 

both students and educators are equipped to use these tools effectively and responsibly (Hague & 

Payton, 2010). 
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Ethical Theories Application 

Virtue Ethics (Aristotle): Virtue ethics emphasizes the importance of developing well-

formed habits and moral virtues. In the digital era, one key virtue is digital literacy, which entails 

using technology both appropriately and ethically. Schools have an ethical responsibility to 

provide students and educators with the resources needed to cultivate this virtue, enabling them 

to navigate online learning environments successfully and honorably (Hague & Payton, 2010). 

Duty of Care: Schools and educators also have a Duty of Care to ensure the well-being of 

students by providing essential learning resources and guiding students to use these tools safely, 

securely, and with respect. Failing to adequately instruct students in digital literacy could leave 

them ill-prepared to handle the complexities of the digital world, including issues like privacy, 

cybersecurity, and appropriate online behavior (ACE, 2020). 

The Role of Policy and Ethical Governance 

Inequalities within education are further mirrored in the structures of governance and the 

policies that regulate the system. Policymakers bear an ethical responsibility to implement 

mechanisms that effectively eliminate these inequalities by ensuring education is accessible and 

inclusive to the needs of all children (ACE, 2020). 

Utilitarianism (Bentham and Mill): Utilitarian policies prioritize the maximization of 

overall social good. In the context of education, this approach would advocate for legislation 

aimed at making online learning resources more accessible, thus helping to bridge the digital 

divide (ACE, 2020). The moral implications are far-reaching, as failing to address these issues 

not only impacts individuals but also has broader societal consequences, given that education is 

often a key determinant of social and economic outcomes (UNSDG, 2020). 
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Deontological Ethics (Kantian Philosophy): Under Kantian ethics, individuals must be 

treated as ends in themselves, never as mere means to an end. In the context of educational 

policy, this principle mandates that students should not be disadvantaged by systemic 

inequalities (Kant, 1785). Thus, policies that overlook the digital divide can be considered 

unethical, as they fail to uphold the dignity and rights of students to have equal opportunities in 

education (Kant, 1785). 

The issue of unequal access to online education presents a wide range of ethical concerns. 

These inequities conflict with the core principles of equity, justice, and fairness that should guide 

all educational systems. Addressing these moral challenges demands an integrated approach, 

including policy reforms, investment in infrastructure, and a commitment to digital literacy and 

moral accountability (ACE, 2020). Acknowledging and responding to these ethical issues by 

policymakers and educators is crucial in creating non-discriminatory and truly equitable learning 

environments for all students. 

Policy Recommendations 

Strengthening Technological Infrastructure 

Governments and educational systems should prioritize investments in expanding 

broadband access, particularly in rural and economically disadvantaged areas. Additionally, they 

should develop programs that provide students and adult learners with essential digital devices, 

such as laptops or tablets, equipped with basic software and security features. Equally important 

is the investment in teacher professional development, ensuring that educators themselves are 

digitally literate and can effectively utilize these tools in the classroom. Institutions like Ohio 

State University (2020) and the University of Kentucky (2022) serve as examples, where such 
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efforts have led to a 7% increase in student success and improved retention rates, demonstrating 

the significant impact these initiatives can achieve. 

One promotive strategy to increase access is through the U.S. FCC’s E-Rate program 

(FCC, 2020). Notably, the E-Rate program has significantly expanded internet access for schools 

and libraries across the nation (FCC, 2020). Since its inception, the program has distributed over 

$50 billion in funding, enabling nearly 100 percent of America’s public schools to achieve high-

speed internet connectivity, up from just 14 percent in 1996 (FCC, 2020). 

Studies have shown that schools participating in the E-Rate program can implement more 

advanced digital learning programs, leading to measurable improvements in student outcomes, 

such as higher test scores and increased graduation rates (FCC, 2020). Programs like E-Rate are 

crucial for meeting the growing demand for high-speed connectivity and ensuring that all 

students, regardless of location or socioeconomic status, have the digital tools and resources 

necessary for effective online learning. 

Address Socioeconomic Inequities 

Establishing community centers or hubs equipped with digital tools and internet access is 

essential for students and adult learners who lack such resources at home. These centers should 

provide tutoring, technical support, and quiet study spaces—critical components for fostering 

academic success. A successful example is the New York Public Library’s TechConnect 

program (NYPL, 2020), which offers free technology training and access to digital resources, 

significantly improving digital literacy and academic outcomes for participants. Similarly, 

institutions like the University of Memphis (2020) have created community learning centers that 

provide resources and support not only to students but also to adult learners, thereby enhancing 

overall educational achievement. 
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In cases where the distance or any other factor denies adults physical access to such 

centers, online community hubs can be done in place of these centers. These parallel hubs also 

offer the same facilities, including access to digital equipment, online tutoring, and technical 

support, all of which are governed by the security that an adult learner has much-needed tools for 

whatever venture related to education (Smith, 2020). 

Targeted interventions in the form of conditional cash transfer programs may go a long 

way in enhancing learning achievements among disadvantaged children and adults alike, since 

they provide incentives to the family concerned, contingent on completing requirements such as 

regular attendance at school, or in the case of adults, attending continuing education programs 

(Bolsa Família, 2003; Prospera, 1997).  The programs have already enjoyed considerable success 

in countries such as Brazil (Bolsa Família, 2003) and Mexico (Prospera, 1997), where they have  

increased regular attendance in schools and reduced dropout rates to decrease inequality in 

education. Because these interventions ensure that financial constraints—which are often the 

most common barriers for people of low income—do not prevent people from getting an 

education, they promote equal opportunities for a quality education and support the thesis (Bolsa 

Família, 2003; Prospera, 1997). 

Improve Digital Literacy 

Continuous investment in teacher professional development is essential to enhance 

educators' digital literacy and their ability to use online learning tools effectively. Such training 

should not only provide technological skills but also integrate pedagogical approaches for online 

teaching. For example, Google for Education offers various training tools and certification 

pathways to ensure structured and certified training for educators (Google, 2021). Research has 

shown that teachers with specialized digital literacy training are more effective in utilizing 
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technology to improve student learning, and this correlates positively with higher academic 

achievement (OECD, 2021). 

Additionally, digital literacy programs for students and adult learners are crucial. These 

programs equip the learning community with the necessary skills to access and navigate online 

learning environments efficiently, maximizing educational outcomes. Digital literacy courses can 

be customized to suit different age groups and levels of education. For instance, Boston 

College’s Digital Literacy Program (Boston College, 2020) serves as a prime example, 

demonstrating how such initiatives can enhance student engagement and academic performance. 

Develop Clear Online Learning Policies 

Conversely, detailed regulations addressing critical issues such as accessibility, data 

protection, and standardized online learning methods are essential to ensuring quality and equity 

in online education. These regulations should include provisions for systematic data collection 

and analysis to evaluate the effectiveness of online education programs, enabling informed 

decision-making and continuous adjustments to strategies (California Department of Education, 

2020). For example, similar policies implemented at the state level in California have led to 

increased student satisfaction and improved learning across various online platforms (California 

Department of Education, 2020). 

Consideration should be given to the establishment of an autonomous entity or task force, 

similar to accreditation organizations in higher education, that makes certain quality and equity 

in online education are contained. This will make sure monitoring and enhancements keep going. 

The team may develop guidelines, conduct audits, and go on to offer recommendations to 

maintain standards within the institutions. Such implementation would balance the inequities of 
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online education, especially among disadvantaged groups—a fact that just agrees with the 

emphasis of this thesis on ensuring equal access to quality education. 

Encourage Collaboration and Alliances 

These interconnected challenges in online learning demand public-private partnerships to 

leverage resources and expertise from governments, educational institutions, technology 

companies, and nonprofits. Such collaborations make educational technologies more accessible 

and effective. Partnerships with technology leaders like Microsoft and Google (2020) have 

shown significant promise by offering software, hardware, and training resources at reduced 

costs for educational initiatives. A prime example is Microsoft’s collaboration with Miami-Dade 

County Public Schools (2020), which provided computers and training to over 100,000 students, 

resulting in visibly increased engagement and improved academic performance. 

These partnerships can also facilitate the exchange of best practices, resources, and 

technology in global online education through participation in worldwide and regional 

collaborations aimed at improving access and quality. For instance, the UNESCO Global 

Education Coalition (UNESCO, 2020), established in response to education disruptions caused 

by the COVID-19 pandemic, ensures that students worldwide continue learning seamlessly 

during disasters. UNESCO's coalition of partners guarantees continuous education during and 

beyond the pandemic, supporting the creation of a more integrated and inclusive global 

educational landscape, where every student can access quality online learning, regardless of 

geographical location (UNESCO, 2020). 

SUMMARY 

Historically, remote education evolved from correspondence courses to sophisticated 

online platforms, driven by technological advancements (Moore, 2019; Sleator, 2010). The 
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sudden transition to online education during the COVID-19 pandemic revealed both the 

resilience and limitations of the education sector, highlighting its potential to address 

longstanding challenges. However, these challenges were not new. Even before the pandemic, 

inadequate infrastructure and insufficient teacher preparation were recurrent obstacles in 

integrating technology into classrooms (UNESCO, 2019; PLOS ONE, 2020). Prior to Covid- 19, 

more than 250 million children were out of school, and nearly 800 million adults lacked basic 

literacy skills, further exacerbating educational inequalities (UNESCO, 2019). The pandemic 

intensified these issues, underscoring the urgent need for action. 

The integration of digital technologies into education posed significant challenges. Many 

educators lacked the digital competence required to effectively integrate information and 

communication technology (ICT) into their teaching practices (European Commission, 2019; 

PLOS ONE, 2020). Professional development, grounded in frameworks such as TPACK (Mishra 

& Koehler, 2006) and the SAMR model (Puentedura, 2006), is essential to build educators' 

confidence and enhance their digital literacy and pedagogical methods. 

Socioeconomic disparities have long perpetuated educational inequality, with 

economically disadvantaged communities often lacking access to essential resources (Brookings 

Institution, 2020; OECD, 2020). The COVID-19 pandemic exacerbated these disparities, 

disproportionately affecting vulnerable populations (UNESCO, 2021). Evidence-based 

interventions, including equity-focused education policies and community support initiatives, are 

critical in improving educational outcomes for disadvantaged children. 

The shift to online education was particularly difficult for rural and low-income areas, 

where limited internet connectivity and access to digital devices hindered effective learning 

(International Telecommunication Union, 2019; Pew Research Center, 2021). Significant 
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investments in digital infrastructure are necessary to ensure equitable access to learning materials 

and opportunities. 

Financial constraints, worsened by the pandemic, further reduced spending on education 

in many countries, leading to a decrease in investment in infrastructure and technological 

resources (World Bank, 2023; UNESCO, 2021). Increased international cooperation through 

shared best practices, pooled resources, and innovative financing methods is crucial for ensuring 

equitable access to quality education (UNSDG, 2020; Global Education Monitoring Report, 

2023). 

The pandemic also introduced new challenges, such as maintaining student motivation 

and providing effective feedback in virtual classrooms (Wang et al., 2020; Hodges et al., 2020). 

Additionally, the psychological and emotional burden on students and teachers became more 

apparent (Al-Qerem et al., 2022; WHO, 2021). Community and parental involvement has been 

shown to play a vital role in overcoming these challenges by fostering a sense of belonging and 

support for all students (UNICEF, 2020; National Education Association, 2021). 

For adult learners, limited access to technology and digital skills has posed significant 

barriers to effective engagement in online education. These obstacles have hindered student 

participation in online courses and workforce training programs, limiting opportunities for skill 

development and career advancement (Lumina Foundation, 2021; Digital Promise, 2021). 

Addressing these challenges is essential to promoting lifelong learning and economic 

opportunity. 

The future of education is expected to embrace blended learning methods, which 

integrate traditional classroom instruction with digital resources and applications (Education and 

Information Technologies, 2020; UNESCO, 2021). This approach allows for more personalized 
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learning experiences and could help close the gap between in-person and online learning. Other 

emerging trends include the growing use of artificial intelligence (AI) and big data analytics, a 

stronger focus on lifelong learning, and the development of essential skills for the future. 

Addressing these challenges requires a multi-faceted approach. Significant investments 

must be made in broadband expansion, digital devices, and targeted financial support at all levels 

(World Bank, 2021; UNESCO, 2021). Equally important is the professional development of 

teachers, which should focus on enhancing digital literacy and pedagogical skills to ensure 

educators can effectively integrate technology into their teaching (OECD, 2021; Howard et al., 

2021). 

Developing digital literacy curricula for students and adult learners is crucial for 

improving digital competency (Pew Research Center, 2021; Digital Promise, 2021). The creation 

of policies specific to online education, alongside public-private partnerships, will enhance both 

the quality and accessibility of online learning (UNESCO, 2021; Microsoft & Miami-Dade 

County Public Schools, 2020). Furthermore, international collaboration is vital for disseminating 

best practices and innovations to improve global access to online education (UNESCO Global 

Education Coalition, 2020). 

The COVID-19 pandemic has provided a rare opportunity to rethink and reshape the 

education system. By addressing the constraints identified and applying the recommended 

measures, a more resilient, equitable, and flexible education system can be built. Policymakers 

will play a critical role in shaping the future of education through essential investments in 

technology, support for disadvantaged learners, and a commitment to improving digital literacy 

(UNSDG, 2020; World Bank, 2021). 
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Ultimately, the quality and accessibility of online education will be improved through 

joint initiatives involving policymakers, educators, and various stakeholders, preparing learners 

for future challenges and enabling them to contribute meaningfully to society. A detailed and 

collaborative approach is essential for creating a sustainable and equitable education system in 

the years to come. 

CONCLUSION 

The COVID-19 pandemic has underscored long-standing vulnerabilities and inequities in 

the global education sector, while highlighting the urgent need for a more resilient and flexible 

schooling system (UNSDG, 2020; UNESCO, 2021). Addressing the three main barriers—

technological infrastructure, socioeconomic inequality, and digital literacy—is essential to 

ensuring equitable access to quality education. By investing in these areas, along with providing 

professional learning for educators, it is possible to establish a future-proof education system that 

offers equitable and efficient learning opportunities for both children and adult learners (OECD, 

2021; PLOS ONE, 2020). 

The rapid shift to online learning brought the issue of technological infrastructure to the 

forefront. Students and adult learners, particularly those in rural and low-income areas, have 

been disproportionately impacted by the digital divide—a lack of adequate internet connectivity 

and limited access to digital devices (International Telecommunication Union, 2019; Pew 

Research Center, 2021). Expanding internet access and investing in the necessary digital tools 

are essential to closing this gap. Access to technology is not just a vital component, but a 

prerequisite for the success of any online education initiative. This shift also highlights the 

critical role educators play in adapting to and effectively using technological tools, making 
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comprehensive professional development programs for teachers essential (Howard et al., 2021; 

OECD, 2021). 

Socioeconomic disparities exacerbate the challenges to providing quality online 

education. Many low-income families struggle to afford both internet connectivity and digital 

equipment (Pew Research Center, 2021; Economic Policy Institute, 2020). To overcome these 

barriers, targeted financial support through scholarships, bursaries, and subsidies is crucial. 

Additionally, establishing community centers with digital resources can provide essential support 

for students and adult learners who lack access to these facilities at home (TechConnect by 

NYPL, 2020; University of Memphis, 2020). Addressing these socioeconomic barriers is 

fundamental to creating a more equitable and fair education system. 

Digital literacy is another critical determinant of the effectiveness of online learning. A 

significant proportion of the teaching workforce and many learners lack the digital skills 

necessary to effectively engage with online learning platforms (European Commission, 2019; 

PLOS ONE, 2020). Professional development programs that focus on both technical skills and 

pedagogical approaches are vital (Howard et al., 2021; Hatlevik & Hatlevik, 2018). Integrating 

digital literacy into curricula will equip students and adult learners with the competencies needed 

to become effective online learners (Digital Promise, 2021; Lumina Foundation, 2019). 

Enhanced digital literacy will contribute to higher-quality online education and empower learners 

to fully capitalize on technological advancements. 

Emerging trends in education, including blended learning models, the advancement of AI 

and data analytics, a stronger emphasis on lifelong learning and upskilling, and a focus on digital 

citizenship and online safety, represent the future of education (Education and Information 

Technologies, 2020; UNESCO, 2021). These trends highlight the shift toward more flexible, 
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personalized, and secure learning environments. Educational institutions must proactively 

embrace these changes to effectively address future challenges and opportunities. 

Overcoming the complex barriers to quality online education requires collaboration and 

partnership. Public-private partnerships can pool resources and expertise to provide the 

technological and financial support needed to bridge the digital divide (Microsoft & Miami-Dade 

County Public Schools, 2020). International and regional collaboration will foster the exchange 

of best practices and innovations, strengthening access to high-quality online education 

worldwide (UNESCO Global Education Coalition, 2020). These efforts are further reinforced by 

global initiatives such as UNESCO's Global Education Coalition. 

The COVID-19 pandemic has created a unique opportunity to rethink and rebuild the 

education system. If the challenges associated with implementing the recommended 

interventions can be overcome, the resulting education system will be more resilient and 

equitable (UNESCO, 2021; World Bank, 2021). Policies aimed at targeted investments in 

technology infrastructure, detailed support for disadvantaged students, and the expansion of 

digital literacy are likely to significantly improve the quality and equity of online learning. It is 

essential to develop clear policies related to online education and promote collaboration among 

various stakeholders to enhance both the quality and accessibility of online learning. 

These efforts will not only benefit current students but also lay the foundation for a more 

sustainable and equitable education system in the future. By applying technology to create 

flexible, accessible, and personalized learning experiences, all children and adult learners—

regardless of their circumstances—will be able to reach their full potential in an increasingly 

digital world (OECD, 2021; UNESCO, 2021). This will, in turn, lead to an improved education 

system that better prepares learners for life's challenges and enables them to contribute positively 
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to societal development. The potential for opening up the future through online learning is 

immense, and with the implementation of these strategies, this potential can be realized, leading 

to a fairer, brighter education system. 

In the ever-evolving educational landscape, continuous discussion among stakeholders is 

critical to sustaining progress (UNESCO, 2021; OECD, 2021). The capacity of online learning to  

foster a more inclusive educational future is significant, and by executing the suggested 

strategies, this capacity can be actualized, resulting in a more equitable and promising education 

system. 
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