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Abstract   
This article examines the intersection of digital literacy and teacher professional development within the 

context of G20 nations, exploring how global economic leaders address the challenges and opportunities of digital 
transformation in education. Drawing on recent empirical studies, policy analyses, and international frameworks, 
the article unpacks six core themes: conceptualizing digital literacy in the 21st century; comparative policy 
approaches among G20 countries; the role of teacher professional development in fostering digital competencies; 
barriers and enablers in digital upskilling; the impact of digital literacy on educational equity; and future directions 
for G20 collaboration. The analysis reveals that while G20 countries demonstrate varied strategies and progress, 
shared challenges persist in infrastructure, pedagogical change, and systemic support. The article concludes with 
recommendations for leveraging G20 cooperation to enhance digital literacy and professional teacher 
development, emphasizing the need for sustained investment, policy coherence, and culturally responsive 
practices 
 
Keywords: Digital Literacy, Teacher Professional Development, G20, Educational Policy, Digital 
Transformation. 

 

IntroducPon and background 
The rapid digitalizaPon of sociePes and economies has fundamentally reshaped the landscape of educaPon, 

compelling policymakers, educators, and stakeholders to reimagine the competencies required for effecPve 
teaching and learning in the 21st century. Digital literacy, once considered an ancillary skill, has emerged as a core 
competency essenPal for navigaPng contemporary knowledge economies and fostering lifelong learning (Ferrari, 
2013; Redecker, 2017). For teachers, this shic necessitates not only the acquisiPon of technical skills but also the 
development of pedagogical strategies that leverage digital tools to enhance student engagement, criPcal thinking, 
and creaPvity (Koehler & Mishra, 2009). 

Within this global context, the G20—a forum comprising the world’s major advanced and emerging 
economies—plays a pivotal role in shaping educaPonal agendas and facilitaPng internaPonal cooperaPon on digital 
transformaPon (G20 EducaPon Working Group, 2023). G20 naPons collecPvely represent more than 80% of global 
GDP and two-thirds of the world’s populaPon, posiPoning them as influenPal actors in sekng standards and 
sharing best pracPces for digital literacy and teacher professional development (OECD, 2021). 

Despite significant investments and policy iniPaPves, dispariPes in digital access, infrastructure, and teacher 
preparedness persist both within and among G20 countries (UNESCO, 2022). The COVID-19 pandemic further 
exposed and exacerbated these gaps, underscoring the urgent need for comprehensive strategies that support 
teachers in adapPng to digital environments and addressing the diverse needs of learners (World Bank, 2020). As 
such, examining the approaches, challenges, and outcomes of G20 efforts in digital literacy and teacher 
professional development offers valuable insights into the broader dynamics of educaPonal change in a digital era. 

This paper adopts a criPcal, comparaPve lens to analyses how G20 countries conceptualize and operaPonalize 
digital literacy in teacher professional development. Through six themaPc secPons, it interrogates the theorePcal 
foundaPons, policy frameworks, implementaPon challenges, and future prospects of digital upskilling for 
educators. The analysis draws on recent literature, policy documents, and empirical studies, with a focus on 
idenPfying both convergences and divergences in G20 strategies. The arPcle concludes with recommendaPons for 
enhancing G20 cooperaPon and advancing digital equity in educaPon. 
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Conceptualizing Digital Literacy in the 21st Century 
Digital literacy has undergone significant conceptual evoluPon over the past two decades, moving beyond the 

early emphasis on basic computer operaPon to encompass a mulPfaceted set of cogniPve, technical, and socio-
emoPonal competencies. In its contemporary form, digital literacy embodies the ability to locate, evaluate, 
interpret, and ethically use informaPon in digital environments, while also creaPng and communicaPng content 
through diverse plaporms (Ng, 2012; Spante et al., 2018). This expanded understanding aligns with the recogniPon 
that digital engagement goes far beyond task execuPon, demanding criPcal thinking, problem-solving skills, and 
socio-cultural awareness in navigaPng increasingly complex digital ecosystems. Frameworks such as the European 
Commission’s DigComp and UNESCO’s Media and InformaPon Literacy model underscore this mulPdimensionality, 
integraPng competencies in informaPon management, communicaPon, safety, and strategic problem solving to 
arPculate a holisPc view of digital proficiency (Carretero et al., 2017; UNESCO, 2021). 

In educaPonal contexts, parPcularly within teacher professional development, digital literacy involves more 
than the acquisiPon of technical skills. It requires an ability to criPcally integrate digital tools into pedagogical 
pracPces, aligning them with curriculum goals and diverse learner needs (Krumsvik, 2014). Teachers are called 
upon to embody the values of responsible digital ciPzenship—demonstraPng ethical use of technology, protecPng 
privacy, and fostering respecpul online communicaPon. Furthermore, educators must be capable of guiding 
students in the discernment of credible sources, in challenging misinformaPon, and in adapPng to rapidly evolving 
technological contexts (Ertmer & O2enbreit-Lecwich, 2010). This demands a dual capability: operaPonal 
proficiency coupled with an adeptness in pedagogical innovaPon, ensuring the design of learning experiences that 
are both technologically enriched and pedagogically sound. 

The global policy landscape reflects diverse conceptual interpretaPons of digital literacy. Across the G20, 
definiPons and standards vary in line with cultural prioriPes, economic imperaPves, and policy trajectories. For 
example, Australia’s Digital Technologies Curriculum strongly emphasizes computaPonal thinking and coding as 
essenPal skills for parPcipaPon in a data-driven economy, embedding these competencies within the broader 
school curriculum to prepare students for tech-oriented futures (Australian Curriculum, Assessment and ReporPng 
Authority, 2022). Japan’s Society 5.0 vision, by contrast, frames digital literacy as a fusion of digital and human 
capaciPes, envisaging a “super-smart society” where technological innovaPon is harmonized with social well-being 
and human-centred development (Cabinet Office, Government of Japan, 2019). Brazil and India, recognising 
persistent inequaliPes in technology access, foreground digital inclusion iniPaPves, prioriPsing the provision of 
foundaPonal ICT skills as a gateway to educaPonal equity and societal parPcipaPon (Ministério da Educação, 2021; 
Ministry of EducaPon, Government of India, 2020). These variaPons illustrate that digital literacy is deeply 
contextual, and that its operaPonalizaPon must account for socio-economic realiPes and strategic naPonal goals. 

Research increasingly affirms the need for context-sensiPve approaches in implemenPng digital literacy 
frameworks, especially within teacher educaPon and conPnuing professional development. Teachers operate 
within environments shaped by differing technological infrastructures, learner demographics, and insPtuPonal 
capaciPes. Accordingly, effecPve policy design must balance the arPculaPon of universal competencies with 
adaptability to local constraints, ensuring both relevance and sustainability (Ilomäki et al., 2016; Hatlevik et al., 
2018). This adapPve balance is parPcularly criPcal in regions facing infrastructural deficits, where digital literacy 
development must proceed in tandem with systemic improvements in connecPvity and resource provision. 
Redecker and Punie (2017) highlight that localized adaptaPon does not diminish the value of global standards but 
rather strengthens their applicability and long-term impact. 

Despite notable progress in embedding digital literacy into educaPonal frameworks, significant challenges 
remain. One recurring issue is the disconnect between high-level policy definiPons and the realiPes faced in 
classrooms. In rapidly changing technological landscapes, policy instruments ocen struggle to stay relevant, 
creaPng gaps between stated competencies and the pracPcal experiences of teachers on the ground. Such 
misalignments can be addressed through sustained professional learning, which blends formal training with 
collaboraPve communiPes of pracPce. Tondeur et al. (2017) and Voogt et al. (2015) suggest that reflecPve pracPce 
plays a pivotal role in enabling teachers to keep pace with technological change, allowing them to refine their 
integraPon strategies through conPnuous feedback and peer exchange. 

UlPmately, conceptualizing digital literacy in the 21st century requires acknowledging its dynamic, lifelong 
nature. As technologies evolve, so too must pedagogical strategies, ethical frameworks, and technical 
competencies. For teachers, this means that digital literacy is not merely an endpoint skill set but a conPnuous 
process of adaptaPon, criPcal engagement, and transformaPve learning—anchored in both global frameworks and 
local realiPes. Such an approach ensures that digital literacy remains responsive to the demands of contemporary 
society, equitable in its reach, and transformaPve in its educaPonal potenPal. 
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Compara8ve Policy Approaches among G20 Countries. 
The comparaPve policy approaches among G20 countries toward digital literacy and teacher professional 

development illustrate a complex interplay between technological advancement, policy design, and socio-
economic prioriPes. The G20 group, represenPng the world’s largest economies, demonstrates both convergence 
and divergence in how digital skills are culPvated across educaPonal systems. As naPons seek to foster digital 
inclusion and lifelong learning, disPnct pathways emerge, reflecPng variaPons in governance structures, 
infrastructural capaciPes, and the socio-poliPcal contexts within which educaPonal reforms are enacted (OECD, 
2021). These differences highlight how naPonal strategies for developing digital competence among teachers are 
ocen condiPoned by available resources, insPtuPonal arrangements, and the broader goals of educaPonal 
modernizaPon. While there is a shared global emphasis on equipping teachers and learners for the digital age, the 
specific modaliPes, investments, and policy mechanisms differ significantly across countries. 

In high-income G20 naPons such as Canada, Germany, and South Korea, digital literacy and professional 
development iniPaPves are embedded within overarching educaPonal frameworks that view digital transformaPon 
as a strategic naPonal priority. Canada’s approach integrates digital literacy into a lifelong learning paradigm 
supported by high-speed internet coverage, advanced curriculum design, and ongoing teacher training 
(Government of Canada, 2022). Similarly, Germany has pursued the “Digital Pact for Schools,” a naPonwide 
iniPaPve that allocates billions in funding to ensure technological access, digital pedagogical tools, and professional 
development tailored to emerging digital competencies (Federal Ministry of EducaPon and Research, Germany, 
2021).  

South Korea, recognized for its technology-driven educaPon model, focuses on the seamless integraPon of 
informaPon and communicaPon technologies (ICT) across subjects, conPnuous teacher upskilling through the 
NaPonal InsPtute for Lifelong EducaPon, and partnerships with private sector technology firms to enhance 
educaPonal innovaPon (Ministry of EducaPon, Republic of Korea, 2021). These countries exemplify a systemic 
commitment to digital literacy that extends beyond technical proficiency to encompass criPcal thinking, creaPvity, 
and pedagogical adaptability. Their approaches also underscore how sustained investment, insPtuPonal stability, 
and cross-sectoral partnerships contribute to effecPve large-scale digital educaPon reform. 

Conversely, in emerging G20 economies such as India, Indonesia, and South Africa, policy frameworks around 
digital literacy and teacher professional development are more strongly oriented toward bridging the digital divide 
and promoPng equitable access. These countries face structural dispariPes between rural and urban regions, 
necessitaPng targeted intervenPons to ensure inclusivity. India’s NaPonal EducaPon Policy promotes digital 
teacher training through the NaPonal IniPaPve for School Heads and Teachers HolisPc Advancement (NISHTHA) 
program, emphasizing digital pedagogical competence and scalable online plaporms (Ministry of EducaPon, 
Government of India, 2020).  

Indonesia’s educaPon policy reflects similar objecPves through iniPaPves such as the “Digital Literacy 
Movement for Teachers,” designed to embed ICT integraPon across diverse educaPonal contexts (Ministry of 
EducaPon and Culture, Republic of Indonesia, 2021). South Africa’s Department of Basic EducaPon (2022) 
prioriPzes digital inclusion through its teacher professional development frameworks, which include partnerships 
with mobile technology providers and internaPonal agencies to improve digital readiness in under-resourced 
schools. These approaches frequently depend on global partnerships and technical assistance from organizaPons 
such as UNESCO, acknowledging the internaPonal dimension of digital literacy promoPon (UNESCO, 2022). 
However, challenges remain regarding unequal infrastructural access and the scalability of professional 
development iniPaPves to reach remote or disadvantaged educators. 

Policy coherence and alignment remain crucial yet ocen problemaPc across G20 countries. Fragmented 
implementaPon among ministries, overlapping mandates, and inconsistent funding can weaken digital literacy 
ecosystems (OECD, 2021; World Bank, 2020). Addressing such fragmentaPon requires policy frameworks that 
promote mulP-stakeholder collaboraPon and shared accountability mechanisms. Successful G20 iniPaPves 
typically feature coordinated governance systems, transparent standards, measurable targets, and data-informed 
evaluaPon tools that ensure programs respond effecPvely to contextual needs (G20 EducaPon Working Group, 
2023). Moreover, cross-naPonal cooperaPon through G20 ministerial summits and working groups facilitates the 
exchange of best pracPces and policy innovaPons that contribute to global educaPonal resilience. 

The COVID-19 pandemic served as a pivotal moment that redefined digital educaPon prioriPes, compelling 
governments to fast-track digital transformaPon agendas. In response to large-scale school closures, G20 members 
expanded online resource repositories, iniPated emergency remote teaching models, and scaled teacher 
professional development through virtual plaporms (UNESCO, 2022; OECD, 2021). However, the crisis revealed 
systemic weaknesses, including the lack of digital infrastructure, limited teacher preparedness, and inequiPes in 
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access, especially in low-income and rural contexts (World Bank, 2020). These dispariPes underscored the 
necessity of building adapPve, inclusive, and context-aware strategies for digital capacity-building. 

UlPmately, comparaPve evidence highlights that effecPve digital literacy and teacher development policies 
must strike a balance between technological innovaPon and equity. AdapPve policy design, reflecPve of both global 
standards and local parPculariPes, remains criPcal to ensuring that all teachers, regardless of geography or socio-
economic background, have equitable opportuniPes for professional growth and digital empowerment (Redecker 
& Punie, 2017; Ilomäki et al., 2016). This balance will determine whether G20 naPons can transform digital 
inclusion rhetoric into sustainable and inclusive educaPonal pracPce. 

 
The Role of Teacher Professional Development in Fostering Digital    Competencies. 
Teacher professional development (TPD) is widely recognized as a linchpin for effecPve digital literacy 

integraPon in educaPon, serving as a criPcal driver for equipping teachers with both the technical and pedagogical 
skills necessary to navigate increasingly technology-rich learning environments (Darling-Hammond et al., 2017). In 
the contemporary educaPonal landscape—parPcularly across G20 countries—the imperaPve for high-quality TPD 
is underscored by rapid digital transformaPon, shicing learner needs, and global policy agendas that prioriPze 21st-
century skills. Research consistently emphasizes that effecPve TPD is not a one-off training event but rather a 
sustained process, grounded in collaboraPve learning, pracPcal applicaPon, and the contextual realiPes of 
teachers’ professional pracPce (Desimone & Garet, 2015). Long-term engagement ensures that teachers can trial, 
refine, and embed digital tools and pedagogies into their repertoires while fostering a culture of conPnuous 
improvement. 

Within the G20, TPD iniPaPves manifest in diverse formats and address varying focal points, reflecPng each 
country’s educaPonal prioriPes and infrastructural capaciPes. For instance, the United Kingdom blends in-person 
workshops with online learning modules to create flexible pathways for teacher engagement, ensuring accessibility 
while addressing differenPated skill levels (Department for EducaPon, UK, 2022). Australia’s naPonally coordinated 
iniPaPves likewise employ blended learning, ocen integraPng peer collaboraPon and resource sharing to enhance 
teacher agency (Australian InsPtute for Teaching and School Leadership, 2021). Meanwhile, China has leveraged 
arPficial intelligence and big data analyPcs within its naPonal teacher training plaporms to deliver personalized 
learning pathways, track teacher progress, and tailor content to specific developmental needs (Ministry of 
EducaPon, People’s Republic of China, 2021). This capacity to analyse learner data in real-Pme represents a 
significant advancement in scaling high-quality, responsive professional learning across diverse contexts. 

EffecPve TPD for digital literacy goes beyond the development of technical competence with educaPonal 
technologies. Research suggests that such programs should also encompass pedagogical integraPon strategies, 
digital ciPzenship frameworks, and reflecPve pracPce models, enabling teachers to criPcally assess the role and 
ethical implicaPons of digital tools in their classrooms (Koehler & Mishra, 2009; Ertmer & O2enbreit-Lecwich, 
2010). The Technological Pedagogical Content Knowledge (TPACK) model, for example, provides a conceptual lens 
that underscores the intersecPon of subject ma2er experPse, pedagogical acumen, and technological fluency, 
helping educators design meaningful, technology-enhanced learning experiences. Professional learning 
communiPes and peer mentoring contribute further to this process, facilitaPng collaboraPve inquiry and mutual 
support that ocen translate into more sustainable, deeply embedded changes in instrucPonal pracPce (Vescio et 
al., 2008; Tondeur et al., 2017). AcPon research within TPD contexts likewise empowers teachers to invesPgate 
their own pracPce systemaPcally, fostering agency and data-informed decision-making. 

However, despite widespread recogniPon of the value of TPD, several barriers undermine its impact. Time 
constraints emerge as a recurrent challenge, as teachers ocen struggle to balance professional learning 
commitments with exisPng workload demands (Hatlevik et al., 2018). InsPtuPonal support—manifested in 
funding, release Pme, and leadership endorsement—is another decisive factor, influencing parPcipaPon rates and 
program quality (OECD, 2021). Furthermore, variability in digital readiness levels can limit collecPve progress, as 
teachers enter TPD with differing baseline competencies and confidence levels. To address these challenges, G20 
countries have sought to incenPvize parPcipaPon through cerPficaPon schemes, micro-credenPaling frameworks, 
and recogniPon-based career progression structures (Redecker & Punie, 2017; Australian InsPtute for Teaching and 
School Leadership, 2021). Such mechanisms acknowledge professional achievement while providing tangible 
benefits for career trajectory, thereby enhancing moPvaPon. 

The COVID-19 pandemic served as both a catalyst and a disruptor for TPD. The forced migraPon to online modes 
expanded access geographically and temporally, offering unprecedented levels of flexibility (UNESCO, 2022; World 
Bank, 2020). Yet it also exposed stark inequiPes in digital infrastructure, access to devices, and familiarity with 
virtual pedagogies. Teachers in low-resource contexts faced compounded challenges, contending with limited 
connecPvity, inadequate technical support, and insufficient training in remote instrucPonal design. Nevertheless, 
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hybrid TPD models—combining the scalability of online delivery with the relaPonal depth of face-to-face 
interacPon—are emerging as promising approaches for balancing accessibility and engagement in the post-
pandemic era (Darling-Hammond et al., 2017). 

UlPmately, fostering robust digital competencies among teachers requires systemic alignment between TPD 
iniPaPves and broader educaPonal goals, coupled with sustained investment and policy backing at naPonal and 
internaPonal levels. Such systemic support ensures that professional development is not an isolated intervenPon 
but embedded within the wider vision for equitable, future-ready educaPon systems. The G20 EducaPon Working 
Group (2023) underscores that this alignment is crucial for preparing educators to meet the demands of digital 
transformaPon while upholding the principles of inclusivity, learner-centred pedagogy, and lifelong learning. In this 
regard, TPD becomes not only a means of enhancing teacher pracPce but also a strategic lever for shaping the 
digital literacy outcomes of enPre generaPons of learners. 

 
Barriers and Enablers in Digital Upskilling. 
Despite the commitments arPculated in various global and naPonal educaPon policies, significant barriers 

conPnue to inhibit the effecPve digital upskilling of teachers across G20 naPons. While many governments have 
established frameworks to support digital competence, the uneven implementaPon and unequal access to 
resources reveal persistent structural inequiPes. Infrastructure deficits remain a fundamental obstacle—
parPcularly in rural and underserved regions—where access to high-speed internet, electricity, and digital devices 
conPnues to lag behind urban areas (UNESCO, 2022; World Bank, 2020). These deficits not only limit teachers’ 
opportuniPes to engage in conPnuous professional development but also restrict their ability to integrate digital 
pedagogies effecPvely in classrooms. The outcome is a cyclical pa2ern of exclusion in which technological 
marginalisaPon perpetuates educaPonal inequiPes, parPcularly in lower-income contexts within and across the 
G20 naPons. 

Socio-economic dispariPes intersect strongly with exisPng digital divides, creaPng varying levels of digital 
readiness among teachers. Those serving in low-income communiPes frequently encounter mulPple concurrent 
barriers: insufficient access to quality devices, unreliable internet connecPons, and minimal insPtuPonal or 
technical support systems (OECD, 2021; Department of Basic EducaPon, South Africa, 2022). These barriers are 
compounded by the socio-cultural factors that shape digital engagement. Research reveals that teachers’ access 
to and confidence in using technology are influenced by factors such as gender, age, linguisPc diversity, and digital 
literacy backgrounds (Hatlevik et al., 2018; Ilomäki et al., 2016). Older teachers, for example, may lack confidence 
in adopPng emerging technologies compared to younger counterparts, while language barriers can impede 
training for teachers in linguisPcally diverse contexts. Addressing these differences requires policies that move 
beyond “one-size-fits-all” models toward differenPated, inclusive, and culturally responsive approaches that 
recognise teachers’ diverse professional realiPes. 

OrganizaPonal culture and leadership further mediate the success of digital upskilling iniPaPves. Studies 
emphasise that schools characterised by visionary and distributed leadership, a culture of collaboraPon, and the 
presence of a supporPve policy environment are more likely to foster innovaPon and sustain engagement with 
digital transformaPon (Fullan, 2016; Tondeur et al., 2017). Leaders who model digital competence and promote 
collecPve efficacy create an enabling climate for experimentaPon and conPnuous learning. Conversely, resistance 
to change, lack of insPtuPonal trust, and fear or anxiety toward technological adopPon can severely undermine 
professional development efforts (Ertmer & O2enbreit-Lecwich, 2010). InsPtuPonal inerPa ocen emerges when 
technology integraPon is perceived as externally imposed rather than co-constructed by educators. Therefore, 
leadership capacity-building is indispensable in shaping more adapPve and empowering digital cultures within 
educaPon systems. 

A robust framework of professional learning that includes communiPes of pracPce, mentorship, and peer 
support also acts as a powerful enabler of digital upskilling. CollaboraPve professional networks encourage shared 
learning, reflecPve pracPce, and sustainable moPvaPon, crucial for embedding digital competence into 
pedagogical rouPnes (Vescio et al., 2008; Darling-Hammond et al., 2017). Informal peer-to-peer learning and 
mentoring systems complement formal training, allowing teachers to contextualise new technologies within their 
specific subject areas and local realiPes. Moreover, internaPonal networks and partnerships—such as those 
championed by the G20 EducaPon Working Group and UNESCO—enhance collecPve capacity building by enabling 
cross-naPonal dialogue and the sharing of effecPve models of digital integraPon (G20 EducaPon Working Group, 
2023; UNESCO, 2022). Such collaboraPon broadens the scope for policy learning and reinforces mutual 
accountability among countries pursuing digital transformaPon in educaPon. 

To scale and sustain these efforts, policy coherence, long-term funding, and systemaPc monitoring are essenPal. 
Digital upskilling iniPaPves ocen falter due to fragmented implementaPon or dependence on short-term projects 
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that lack insPtuPonal conPnuity (OECD, 2021; Redecker & Punie, 2017). Integrated frameworks should thus link 
teacher professional development, infrastructure investment, and curriculum reform within a sustainable digital 
ecosystem. Ensuring the inclusion of teacher voices in policy design further enhances the legiPmacy and contextual 
relevance of such frameworks, leading to greater ownership and sustained impact. 

Emerging technologies—such as arPficial intelligence, virtual reality, and adapPve learning systems—introduce 
new opportuniPes for personalised, data-driven professional development, offering feedback and tailored content 
that can accelerate skill acquisiPon (Luckin et al., 2016; Holmes et al., 2019). However, these technologies 
simultaneously raise criPcal ethical quesPons concerning data privacy, surveillance, and teacher autonomy. If 
poorly managed, they risk reinforcing inequiPes by privileging well-resourced schools and technologically fluent 
educators. Consequently, G20 naPons face the dual imperaPve of promoPng innovaPon while upholding principles 
of equity and inclusivity. EffecPve digital upskilling, therefore, requires a holisPc strategy that merges technological 
advancement with social jusPce, ensuring every teacher—regardless of context—can confidently and criPcally 
harness digital tools in the service of transformaPve educaPon. 

 
Impact of Digital Literacy on Educa8onal Equity. 
The relaPonship between digital literacy and educaPonal equity has become a central concern in global 

educaPonal discourse. As sociePes become more digitally interconnected, digital literacy is increasingly regarded 
as a catalyst for equitable learning opportuniPes, equipping both teachers and learners with criPcal competencies 
to thrive in technologically mediated environments (UNESCO, 2022; OECD, 2021). At its core, digital literacy 
extends beyond mere technical skills; it encompasses criPcal thinking, informaPon evaluaPon, ethical use of 
technology, and collaboraPve digital engagement, all of which contribute to reducing educaPonal dispariPes. When 
effecPvely embedded in pedagogy, digital literacy enhances inclusivity by allowing educators to differenPate 
instrucPon, accommodate diverse learning styles, and provide adapPve learning tools that support academic 
success among disadvantaged learners (UNESCO, 2022; OECD, 2021).   

Nonetheless, these opportuniPes are constrained by persistent inequaliPes in access, affordability, and teacher 
capacity, parPcularly in underserved regions. DispariPes in connecPvity, digital infrastructure, and insPtuPonal 
support disproporPonately affect marginalized learners, hampering their parPcipaPon in digital learning systems 
(World Bank, 2020). This inequity is closely Ped to structural socioeconomic divides—students from low-income 
households, rural areas, or marginalized communiPes ocen encounter limited digital access, outdated 
technologies, and inconsistent technical support. Such dispariPes risk widening achievement gaps and reproducing 
cycles of exclusion if not systemaPcally addressed through policy and pracPce (World Bank, 2020). In this sense, 
digital literacy as a tool for equity is conPngent upon equitable digital access and sustained investment in human 
capacity development.   

G20 countries have implemented a range of policy responses to counter these inequiPes. IniPaPves such as 
subsidized devices, community-based internet access points, and teacher training programmes targePng 
underserved areas reflect an internaPonal commitment to levelling the digital playing field (Ministério da 
Educação, 2021; Department of Basic EducaPon, South Africa, 2022). In South Africa, for instance, the Department 
of Basic EducaPon has collaborated with private and non-profit organizaPons to expand connecPvity in rural 
schools, while also integraPng digital pedagogy into teacher professional development frameworks. Similarly, 
other G20 members have pursued equity-oriented digital intervenPons by embedding inclusive digital 
competencies within curricula, ensuring that resources are available in local languages, and designing educaPonal 
technologies grounded in culturally responsive teaching methodologies (Gay, 2018; Ladson-Billings, 2014). The 
alignment of digital equity policies with inclusive pedagogical approaches therefore strengthens the systemic 
foundaPons for educaPonal jusPce.   

Teacher agency remains pivotal in realizing the goals of digital equity. As Fullan (2016) and Tondeur et al. (2017) 
emphasize, teachers are not passive implementers of technology but acPve change agents whose professional 
autonomy and criPcal engagement shape equitable educaPonal outcomes. Educators who possess digital 
confidence, contextual awareness, and reflecPve pedagogical competence are be2er equipped to adapt digital 
tools to the specific needs of their learners. This agency involves interprePng technological innovaPons through 
the lens of social jusPce, advocaPng for equitable resource allocaPon, and creaPng parPcipatory digital learning 
ecosystems. When teachers harness digital literacy to empower students and challenge structural disadvantages, 
they contribute directly to transforming educaPonal systems into more equitable and inclusive environments.   

However, achieving such transformaPon is impeded by systemic barriers. Chronic underfunding, fragmented 
policy implementaPon, and systemic bias conPnue to undermine digital inclusion (OECD, 2021; UNESCO, 2022). In 
many contexts, funding constraints limit the scalability of digital iniPaPves, while policy fragmentaPon results in 
uneven implementaPon and lack of long-term coherence. Moreover, digital inequiPes are compounded by social 
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and cultural biases embedded within educaPonal technologies and insPtuPonal decision-making processes, 
leaving vulnerable populaPons further marginalized. The G20 EducaPon Working Group (2023) has therefore called 
for coordinated, data-driven, and mulPlateral approaches that prioriPze shared standards, sustainability, and cross-
sector partnerships among governments, educators, and technology providers.   

The COVID-19 pandemic amplified both the transformaPve promise and the stark inequaliPes within digital 
educaPon systems. While remote learning plaporms ensured instrucPonal conPnuity for millions, they 
simultaneously exposed vast dispariPes in home learning environments, parental digital competencies, and 
insPtuPonal preparedness (World Bank, 2020). For many marginalized learners, the digital divide transformed into 
a learning survival gap. These realiPes underscored that without deliberate, inclusive, and contextually tailored 
digital literacy frameworks, technological expansion can exacerbate rather than heal educaPonal inequality. 
Moving forward, G20 countries must embed inclusive digital literacy strategies that elevate teacher capacity, 
prioriPze resource equity, and focus explicitly on the needs of vulnerable and historically excluded populaPons. 
Only through an integrated approach—blending infrastructure, pedagogy, and social jusPce—can digital literacy 
truly funcPon as a driver of educaPonal equity in the twenty-first century. 

 
Future Direc8ons for G20 Collabora8on. 
The G20 is uniquely posiPoned to spearhead global iniPaPves focused on enhancing digital literacy and teacher 

professional development, drawing upon its collecPve experPse, economic resources, and poliPcal influence to set 
transformaPve agendas for the educaPon sector (G20 EducaPon Working Group, 2023). In an era defined by digital 
interconnectedness and accelerated technological advancement, coherent and collaboraPve acPon among these 
naPons is not merely advantageous but essenPal for ensuring that teacher competencies and learning ecosystems 
evolve in step with societal needs. Given the G20’s capacity to act as both a policy-sekng and consensus-building 
plaporm, future collaboraPon must strategically address three interrelated domains: policy alignment, capacity 
building, and research innovaPon. 

The first priority area—harmonizing digital literacy standards and professional development frameworks—
entails the deliberate creaPon of synchronised educaPonal policies across G20 countries. Such alignment is criPcal 
to fostering mutual recogniPon of qualificaPons, facilitaPng teacher mobility, and enabling meaningful cross-
country knowledge exchange (OECD, 2021; Redecker & Punie, 2017). In educaPonal terms, this harmonisaPon 
reduces fragmentaPon and sets benchmark standards that accommodate cultural diversity while maintaining 
technical and pedagogical rigor. Joint iniPaPves, such as the G20 Digital EducaPon Framework, exemplify how 
coordinated acPon can be operaPonalised and provide comprehensive templates for policy benchmarking. By 
agreeing upon shared digital literacy competencies and professional learning expectaPons, naPons can jointly 
address dispariPes in the quality of teacher training programmes and ensure that educators are equipped to 
integrate evolving technologies into pedagogical pracPce. Furthermore, policy alignment has significant potenPal 
to strengthen global educaPon diplomacy, allowing G20 members to collecPvely address transnaPonal challenges 
such as misinformaPon, cyber ethics, and equitable access to learning technologies. 

The second strategic pillar—capacity building—requires investments in human capital through cross-country 
partnerships, teacher exchanges, and collaboraPve research networks. Such iniPaPves offer powerful 
opportuniPes to enhance the scope and reach of professional development, especially in digital pedagogy 
(UNESCO, 2022; G20 EducaPon Working Group, 2023). Teacher exchange programmes, for example, allow 
educators to experience diverse technological infrastructures, teaching methodologies, and policy environments, 
bringing these insights back to their home countries to improve local pracPce. Building capacity also hinges on 
strengthening digital infrastructure, parPcularly in underserved and rural regions that remain on the periphery of 
technological advancement. This remains a criPcal priority for inclusive growth, as the digital divide directly 
perpetuates educaPonal inequiPes and limits the parPcipaPon of marginalised communiPes in knowledge 
economies. In addressing infrastructural gaps, G20 collaboraPon can pool financial resources, technical experPse, 
and innovaPve delivery models to scale professional learning to regions historically neglected by both domesPc 
and internaPonal educaPonal investments. Such coordinated capacity building not only uplics individual educators 
but also creates systemic resilience in educaPonal systems against the volaPlity of technological change. 

The third focal area—research and innovaPon—recognises that evidence-based policy formulaPon relies on 
conPnuous, rigorous exploraPon of digital pedagogy, assessment methodologies, and technology integraPon 
(Holmes et al., 2019; Luckin et al., 2016). The G20, by virtue of its transnaPonal reach, has the capacity to convene 
and fund internaPonal research consorPa that examine emerging technological tools, their pedagogical 
implicaPons, and best-pracPce models for integraPon. Such consorPa could facilitate pilot projects to test arPficial 
intelligence-driven adapPve learning systems, novel digital assessment metrics, and immersive technologies such 
as virtual and augmented reality in a broad spectrum of educaPonal contexts. AddiPonally, the promoPon of open 



Annals of the University of Craiova for Journalism, Communication and Management, Volume 11, 2025  233 
 

233 
 

educaPonal resources (OER) within G20 frameworks can accelerate knowledge disseminaPon and collaboraPve 
adaptaPon of curricular content across member states. These research alliances are also instrumental in 
developing foresight capabiliPes, enabling policymakers and educators to anPcipate and respond proacPvely to 
disrupPve technological shics. 

Notwithstanding these opportuniPes, certain challenges remain pressing. GeopoliPcal tensions among G20 
members can impede policy alignment and hinder the mobility of talent and knowledge. Economic dispariPes and 
uneven distribuPon of resources present structural constraints, parPcularly for low GDP member states a2empPng 
to match infrastructural and human capital investments with those of more affluent members. Furthermore, the 
rapid pace of technological innovaPon poses both a challenge and an opportunity—training programmes risk 
obsolescence if they cannot adapt quickly to evolving tools, while early adopters must navigate issues related to 
equity and sustainability. Yet, these complexiPes need not be deterrents; rather, they underscore the importance 
of embedding flexibility, inclusivity, and adaptability into every layer of G20 collaboraPon. 

UlPmately, the shared commitment to advancing quality, equity, and innovaPon in educaPon funcPons as a 
foundaPonal driver for sustained G20 leadership in digital literacy and teacher professional development. If 
coordinated effecPvely, the G20 can transform its collecPve ambiPon into a cohesive, acPonable agenda that 
empowers educators worldwide to meet the demands of the digital age while fostering inclusive and equitable 
learning environments. 

 
Concluding Remarks. 
The strategic integraPon of digital literacy within teacher professional development frameworks stands as a 

cornerstone of the educaPonal reform agendas championed by G20 countries, reflecPng the profound societal 
transformaPons driven by the Fourth Industrial RevoluPon and responding to the imperaPves of global 
compePPveness, equity, and inclusion (UNESCO, 2023; OECD, 2024). Digital literacy now transcends purely 
technical competencies, encompassing criPcal thinking, ethical engagement with technology, and the pedagogical 
capacity to embed digital tools into diverse learning environments. Although significant strides have been achieved 
in cracing policy frameworks, expanding ICT infrastructure, and designing professional learning iniPaPves, 
enduring barriers persist. These include entrenched digital divides between and within countries, unequal access 
to professional development opportuniPes, and systemic constraints such as inadequate funding and limited 
insPtuPonal support (World Bank, 2024). Such challenges underscore the urgency for sustained investment and 
innovaPon. 

The G20 offers an unparalleled policy arena for fostering coordinated approaches through knowledge exchange, 
peer learning, and the mobilisaPon of both public and private resources to address shared concerns (G20 
EducaPon Ministers’ DeclaraPon, 2024). In advancing this agenda, G20 naPons must adopt contextually responsive 
and equity-driven strategies that recognise the sociocultural, economic, and infrastructural realiPes of diverse 
educaPon systems. This involves equipping educators not only with technological proficiency but also with the 
agility to adapt pedagogical pracPces to evolving digital futures. Ensuring transformaPve impact demands robust 
poliPcal commitment, mulPsectoral collaboraPon, and a dedicaPon to research-informed pracPces. Through their 
collecPve capaciPes, G20 members are well posiPoned to lead in designing resilient, inclusive, and future-ready 
educaPon systems capable of thriving in the global digital era. 
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