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This study explores how digital literacy influences the education and empowerment of rural women in Bang-
ladesh from 2015 to 2024. Using data from surveys, semi-structured interviews, and focus groups, it examines
how rural women access digital technologies, the challenges they face, and the social and educational benefits
of increased digital engagement. Despite growth in digital literacy and ICT access over the past decade, rural
women still face significant hurdles, including socioeconomic barriers, cultural and gender norms, limited
digital infrastructure, high device costs, and unequal training opportunities. These structural issues, along
with regional differences and low digital awareness, continue to widen the gender digital divide. The findings
show that digital literacy significantly enhances educational participation, access to online learning, commu-
nication, and opportunities for income generation and entrepreneurship. The COVID-19 pandemic has further
highlighted the importance of digital skills for maintaining educational continuity and for remote service
access. However, participation remains uneven, especially among the most marginalized rural groups. The
study emphasizes the need for targeted, gender-sensitive digital literacy programs that address affordability,
connectivity, and cultural barriers. It also recommends policies to improve rural ICT infrastructure, expand
community-based training, and foster inclusive digital ecosystems. Overall, this research provides new em-
pirical evidence, showing that digital literacy —when combined with accessible infrastructure and culturally
appropriate programs—can be a powerful tool for closing educational gaps, enabling socioeconomic mobility,
and advancing gender equality in rural Bangladesh.
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1. Introduction

Digital literacy has become an increasingly fundamental catalyst for socioeconomic development,
particularly in rural areas, where access to educational resources and economic opportunities can be
limited. In rural Bangladesh, women, especially in marginalized communities, face substantial bar-
riers to accessing Information and Communication Technology (ICT) and digital literacy resources
Alam et al.,, 2023; Rahman & Parvin, 2024. These barriers, ranging from inadequate infrastructure
and limited internet connectivity to sociocultural stigmas, hinder women’s ability to fully utilize
digital technologies for educational, economic, and personal empowerment (Cvetkovi¢ & Svrdlin,
2020; Kutub et al., 2017; Popovi¢ & Cvetkovi¢, 2012; Akter et al., 2023; Jevti¢ et al., 2025;Emon &
Nipa, 2024). Despite these significant challenges, rural women have demonstrated remarkable re-
silience and innovation in overcoming obstacles to acquiring digital skills, leading to substantial
improvements in their socioeconomic conditions (Haque et al., 2023).

The role of ICT in empowering women has been extensively documented in the academic liter-
ature, emphasizing its potential to enhance educational outcomes, promote entrepreneurship, and
improve health and financial literacy (Cvetkovi¢ & Katarina, 2019; Domingo Dela Cruz & Ormilla,
2022; Cvetkovi¢ et al., 2017; Ivanov & Cvetkovié, 2014; Jakovljevi¢ et al., 2015; Khan et al., 2024).
Research by Sultana et al. (2018) and Haque et al. (2023) demonstrates that ICT has enabled rural
women to participate in educational programs and engage in entrepreneurial activities, thereby im-
proving their overall quality of life (Tasnima et al., 2024). However, access to technology alone does
not ensure equitable digital inclusion. Socioeconomic status plays a pivotal role in determining how
much individuals can benefit from digital resources. Factors such as household income, education
level, and cultural norms heavily influence women's ability to access and use digital tools Karmaker
and Rahman, 2024. As Siddiquee and Islam (2024 assert, socioeconomic inequalities exacerbate the
digital divide, particularly for rural women, who are further disadvantaged by regional disparities
in infrastructure and connectivity.

Government initiatives such as Digital Bangladesh and the establishment of Union Digital Centers
(UDCs) have made progress in expanding access to ICT in rural areas, as highlighted by Noor and
Hoque (2021 and Akter and Husain (2021. Yet, these initiatives face challenges due to infrastruc-
tural limitations, lack of digital awareness, and cultural barriers. Studies by Ullah (2017 and Amin
(2024 critique the insufficient reach and impact of government programs, particularly those target-
ing disadvantaged women. Additionally, limited financial literacy and connectivity issues continue
to restrict the adoption and effective use of mobile financial services and e-learning platforms, as
discussed by Aziz and Naima (2021) and Rahman et al. (2023).

This study aims to examine how rural women in Bangladesh are overcoming these barriers and
leveraging digital tools to bridge the gap in technology access and education (Sultana et al., 2018;
Karmaker & Lemon, 2024). By exploring the socioeconomic, cultural, and policy-related factors that
affect digital literacy, this research aims to provide a comprehensive understanding of how digital
inclusion can be fostered among rural women (Al-Amin et al., 2024). Furthermore, the paper will
examine the roles of government policies, NGOs, and community initiatives in enhancing digital
literacy and expanding access to ICT (Islam, 2017; Amin, 2024). The ultimate goal of this study is
to provide valuable insights into practical strategies to promote digital literacy (Gajovic¢ et al., 2025;
Cvetkovi¢ & Sidovié, 2024; Goswami & Ahmad, 2025; Milenkovi¢ et al., 2024; Sudar et al., 2024),
empower rural women, and foster socioeconomic mobility and educational advancement in Ban-
gladesh.

Despite the rapid digital transformation in Bangladesh, rural females continue to face significant
barriers to accessing and utilizing technology for education and empowerment. Factors such as so-
cioeconomic inequality, inadequate infrastructure, cultural restrictions, and limited awareness have
deepened the gender digital divide. While government and NGO initiatives have expanded digital
access, their reach and impact remain uneven across rural communities. This study seeks to address
the critical problem of how digital literacy can bridge the gap in technology access and educational
opportunities for rural females, thereby promoting gender equity and inclusive development.
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Based on that, this paper has the following research questions: How does digital literacy influence ed-
ucational participation and achievement among rural females in Bangladesh?; What socioeconomic
and cultural factors affect rural females” access to digital tools and internet connectivity?; How effective are
government and NGO initiatives in promoting digital literacy among rural females?; How has digital literacy
contributed to reducing the educational gap between rural and urban females in Bangladesh?

1.1. Literature Review

Digital literacy has become an essential driver of socioeconomic transformation, enabling indi-
viduals to achieve personal, professional, and educational goals (Cvetkovi¢, 2016; Cvetkovi¢, 2023;
Peri¢ & Cvetkovi¢, 2019; Beli et al., 2025; Renner & Mayr-Veselinovic, 2025). Khan et al. (2024) identi-
fied the importance of digital literacy in fostering these advancements, especially in rural and under-
served regions. Despite its potential, disparities in internet use and online skills persist, as highlight-
ed by Siddiquee and Islam (2024). These disparities are often influenced by socioeconomic factors,
leading to unequal access to digital tools and opportunities, as Emon & Nipa (2024) explore.

The impact of technology on women’s empowerment has been extensively studied, with Sultana
etal. (2018) and Haque et al. (2023) demonstrating how ICT can improve rural women'’s lives despite
numerous obstacles. Similarly, Ullah (2020) and Khatun et al. (2017) examined the intersections of
social, economic, and political power in shaping access to digital resources, underscoring the impor-
tance of targeted interventions. Aziz and Naima 2021 further noted that while digital services have
eased access to financial systems, these remain underutilized due to limited awareness, financial lit-
eracy, and connectivity. In rural Bangladesh, Sarker (2020) examined ICT’s dual role in empowering
and marginalizing women, a challenge also echoed by Tasnima et al. (2024), who highlighted media
literacy’s influence on women’s empowerment.

Access to technology alone is insufficient without infrastructure and policy support (Dada et al.,
2025; Vracevi¢, 2025; Milenkovi¢, 2025; Manci¢, 2025; Onimisi, 2025). Noor and Hoque (2021) found
that mobile phones significantly enhanced rural women’s economic capabilities, while Akter and
Husain (2021) lauded Union Digital Centers for connecting rural communities to global networks;
however, Ullah (2017) opposed Union Information and Service Centers (UISCs) established at the
Union Council level, arguing that they were insufficient for developing many factors. However,
Amin (2024) critiqued the policy gaps that hinder digital inclusivity, particularly for disadvantaged
groups. Islam and Inan 2021 attributed digital disparities in Bangladesh to systemic socioeconom-
ic inequalities, underscoring the need for robust interventions. Alam et al. (2023) and Rahman &
Parvin (2024) provided insights into barriers to e-learning, which, despite its potential, remains un-
derutilized due to infrastructural and policy limitations, and both the public and private sectors
operate for different reasons.

The transformative power of digital tools in governance and entrepreneurship is evident in stud-
ies such as Rana & Rahman (2022), which highlighted e-government’s role in improving transpar-
ency and efficiency despite poor e-services. For women, ICT has been instrumental in enhancing
entrepreneurship, as seen in Rahman et al. 2023, who detailed the empowerment effects of mobile
phone use among rural entrepreneurs. Similarly, Roy et al. 2024 emphasized the significance of
mobile financial services in transforming women’s socioeconomic roles. These findings align with
Islam and Islam 2023, who noted e-learning’s role in bridging educational gaps, despite persistent
systemic challenges. Emerging technologies have also been scrutinized for their potential to bridge
inequalities. Awaghade (2022) discussed the impact of digital inequality on marginalized groups,
while Farley and Burbules (2022) argued that technology could either exacerbate or reduce ineq-
uities depending on its implementation. Specific barriers, such as stigma and superstition, further
restrict ICT adoption, as highlighted by Sultana et al. (2021).

In the context of economic development, studies like Khatun et al. 2021 and Nikey 2024 shed
light on the role of ICT in fostering entrepreneurship and economic empowerment. Ates et al. 2025
highlighted how digital tools have transformed rural economies, particularly for women. Other re-
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searchers, such as Waldman et al. (2018), have demonstrated ICT’s role in improving access to health
services, further supporting the argument for broader digital inclusion.

Government initiatives such as Digital Bangladesh have shown mixed results. Hoque et al. (2022)
praised its short-term successes, while Hossain et al. (2023) and Hussain et al. (2018) argued for
greater investment to address infrastructural gaps. Ahmed et al. (2022) further noted gender dispar-
ities in the workforce and emphasized the role of ICT in reducing these inequalities.

Finally, NGOs and local initiatives have played a pivotal role in fostering digital literacy and
reducing barriers. In 2017, Islam lauded NGOs’ contributions to enhancing access and minimizing
sociocultural constraints. Hoque and Kabir (2024) highlighted the role of Union Digital Centres in
delivering affordable services, while Bhuiyan and Mollik (2023) advocated the use of technology to
improve educational outcomes. Complementing these findings, Islam and Khan (2024) and Islam
and Mostafiz (2024) explored how digital literacy and training could enhance women'’s financial
independence and business performance. The literature underscores the complex interplay of socio-
economic, cultural, and policy factors in shaping digital inclusion in Bangladesh. While progress has
been made, as seen in studies such as Karmaker and Rahman 2024 and Al-Amin et al. 2024, address-
ing barriers to infrastructure, awareness, and cultural norms remains critical to ensuring equitable
access and empowering all segments of society.

2. Methods

A convergent mixed-methods design integrated qualitative and quantitative data to provide a
comprehensive understanding of how empowering rural women in Bangladesh by enhancing their
access to information and communication technology (ICT) and improving educational opportuni-
ties. Purposive sampling ensured key informants and focus group members with relevant expertise
were included.

2.1. Sample

A total of 253 respondents participated in this study, all of whom were students from second-
ary and higher secondary institutions and collegiate universities across Sherpur, Bangladesh. The
author and the Research Approval Committee (RAC) formed the group of respondents with the
assistance of local authorities or institutions. Participants were recruited through random, conveni-
ence, and snowball sampling to ensure representation from diverse marginalized communities. All
participants provided informed consent and were assured of confidentiality. Personal identifiers
were anonymized, and the study received ethical approval from the Research Approval Committee
(RAC) of NUAMC, Sherpur town-2100, Bangladesh. Students were recruited from seven institu-
tions: urban—1 collegiate university and five schools; rural—1 college and one school in Sherpur,
Bangladesh.

Questionnaire and Focus Group Discussion (FGD) Members (n = 26): Consisted of teachers, poli-
cymakers, local education administrators, a software engineer, and a research scholar for both struc-
tured questionnaires and FGDs. Participation was voluntary, and no compensation or transportation
arrangements were provided. Participants traveled independently to the study locations. Surveys
were administered both online and in-person to accommodate participants with limited internet
access. Interviews and FGDs were conducted in local schools, government offices, and community
centers to ensure a comfortable environment for discussion.

2.2. Study Area

The study was conducted in Sherpur Sadar Upazila, Sherpur, Bangladesh (25°00" 0.00” N, 90°01
0.12” E), demonstrating how digital literacy empowers rural women by enhancing their access to
information and communication technology (ICT) and improving educational opportunities.
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2.3. Questionnaire

The survey instrument was developed following a comprehensive review of literature on access
to information and communication technologies (ICT), the enhancement of educational opportu-
nities, and the effects of government policy. It included 29 structured questions, of which 13 were
Likert-scale items, organized into four thematic areas:

¢ Digital access: Internet connectivity, device availability, and affordability of data packages.

¢ Educational opportunities: Participation in online classes, access to e-learning platforms, en-
gagement in skill-development programs, and perceptions of wage disparities.

¢ Technology usage: Frequency of digital tool use, smartphone ownership, use of mobile bank-
ing services, and familiarity with educational applications.

¢ Pilot testing: The instrument was pretested with 10 respondents to ensure clarity and reliabil-
ity (Cronbach’s a = 0.79).

2.4. Interview

The semi-structured interviews and focus group discussions (FGDs) were designed to capture in-
depth qualitative insights. Data collection relied on semi-structured guides centered on two primary
areas:

¢ Cultural norms: Gendered expectations, household responsibilities, and community attitudes
shaping access to education and digital technologies.

¢ DPolicy effectiveness: Perceptions of digital literacy initiatives and related government pro-
grams.

All interviews and FGDs were conducted in Bangla and later translated and transcribed into Eng-
lish by bilingual researchers to ensure linguistic accuracy.

Study sites included:

- Anurban computer training centre (Sherpur Sadar).
- Arural college digital learning centre.

- Anurban secondary school computer laboratory.

A total of 17 interviews and 26 FGDs were carried out in the participants’ native language. Ses-
sions were audio-recorded with informed consent, then transcribed and translated into English for
thematic analysis.

2.5. Ethical Approval

NAMC/01-02-24.00.04.00031 and the Sherpur Sadar Upazila Committee carried out data collec-
tion at three locations in Sherpur District: an urban computer training center, an urban secondary
school, and a rural college. All participants gave written informed consent after receiving explana-
tions both verbally and in writing in Bangla. The RAC confirmed that: no institutional or individual
identifiers would be revealed; data would be stored on encrypted servers with limited access for the
research team; and participation was entirely voluntary, with no compensation to prevent coercion.
The approval included specific permissions for: audio recording of interviews and FGDs; use of an-
onymized survey responses; accessibility provisions for participants with disabilities.

2.6. Data Collection Procedures

All data collection was conducted at three strategically selected sites within Sherpur District: an
urban computer training center in Sherpur Sadar Upazila, an urban secondary school’s computer
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laboratory, and the leading digital learning center at a rural college. Surveys were administered
in person across multiple scheduled sessions, resulting in a total of 253 completed questionnaires.
Semi-structured interviews (n = 17) and FGDs (n = 26) were conducted in private rooms at these
same locations, using identical workstation configurations (Intel i3 processors, 8 GB RAM, Windows
10) to maintain technical consistency. Data collection spanned from 22 March 2025 to 29 Septem-
ber 2025, providing adequate time for the systematic gathering of both quantitative and qualitative
evidence. All collected materials were stored in encrypted files, with access strictly limited to the
research team to ensure confidentiality and protect participants” personal information.

2.7. Analysis

Survey data, including 13 Likert-scale items, were analyzed using SPSS. The analytical strategy
incorporated the following procedures:

¢ Descriptive statistics: Frequencies, percentages, means, and standard deviations were used
to summarize demographic characteristics and examine initial patterns across key variables,
such as access to education and employment outcomes.

* Regression analysis: Linear and logistic regression models assessed the influence of predic-
tors (e.g., digital literacy, access to education) on women’s advancement in digital skills and
educational attainment. Assumptions of normality, linearity, and multicollinearity were ex-
amined prior to model estimation.

Anonymized datasets were stored on encrypted servers, and all personal identifiers were re-
moved prior to analysis. Accessibility accommodations were provided to ensure the participation of
individuals with disabilities.

Limitations

1. Selection bias: Voluntary participation may have led to overrepresentation of respondents
who are more digitally literate.

2. Generalizability: Focusing on a single district limits broader applicability, although triangu-
lation through mixed methods enhances contextual validity.

3. Self-reporting bias: Potential social desirability effects were reduced through anonymous
data collection.

4. Logistical constraints: The absence of transportation support may have affected the participa-
tion of women from remote rural areas.

Complementing the survey analysis, 17 semi-structured interviews with students, professionals,
and policymakers, and 26 FGDs with teachers and administrators were conducted in Bangla. These
qualitative components provided more profound insights into women’s digital literacy experiences,
perceived barriers, and local understandings of empowerment.

2.8. Equations

The equation (Y; = 3, + uX1+B2X2+ B3X3 + €) represents a linear regression model in which Y1 is
the dependent variable, predicted as a linear combination of the independent variables x1, x,, and x..
B, is the intercept term, and (i, 2, and (33 are the coefficients quantifying the relationship between
the dependent variable and each independent variable. The error term € accounts for variability not
explained by the model. It captures the influence of unmeasured or unknown factors. On the other
side, equation (Y=3.5+2.1X1+1.8X2) represents a multiple linear regression model in which y is the
dependent variable, predicted as a function of the independent variables x1 and x2. Here, 3.5 is the
intercept, indicating the expected value of y when both x1 and x2 are zero. The coefficient 2.1 repre-
sents the expected change in y for a one-unit increase in x1, holding x2 constant, while 1.8 represents
the expected change in y for a one-unit increase in x2, holding x1 constant.
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3. Results

The demographic profile shows that most respondents reside in rural areas, giving the study
a predominantly rural perspective. At the same time, female participants also form the majority,
which may shape views on sociocultural and gender-related issues. A large share of respondents
reported intermediate levels of education, suggesting that many are well-positioned to comment
on educational reform and pathways toward job-oriented skills. The sample is composed mainly of
young adults, consistent with the study’s focus on ICT training and employment readiness. Addi-
tionally, unmarried participants outnumber married participants, which may influence perceptions
of mobility, decision-making, and access to digital technologies. Overall, the distribution indicates
that the findings reflect a rural-centric, youthful, and moderately educated population whose ex-
periences and expectations frame the study’s broader insights into women’s access to technology,
education, and employment-oriented digital skills (Figure 1).
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Figure 1. Respondents’ views on field data gathered surveying facts regarding digital literacy among rural
women. Source. Field Survey, 2024. Background information of the respondents.

The bar chart presents findings from a field survey examining how digital literacy can help nar-
row the gap in technology access and educational opportunities for rural females. Overall, respond-
ents emphasized that digital literacy is a critical requirement for reducing existing disparities, with
a large proportion strongly agreeing or agreeing that it plays a central role in empowering rural
women. The results also underline persistent inequalities between rural and urban areas, largely
driven by economic constraints and weak infrastructure. Participants frequently pointed to socio-
cultural barriers, such as restrictive gender norms, as well as financial constraints and inadequate
digital infrastructure, all of which significantly limit women’s ability to engage with technology. De-
spite these challenges, respondents recognized several avenues for improvement. Many expressed
support for strengthening partnerships involving NGOs and private-sector actors, while others
highlighted the importance of grants and affordable subsidies to increase accessibility for women
in low-income rural households. The distribution of responses across categories such as “strongly
agree,” “agree,” and “disagree” shows strong support for targeted interventions to improve digital
literacy and expand educational and employment pathways for rural women. Figure 2 further il-
lustrates participants” views on which measures are likely to be most effective in enhancing digital
skills and supporting women’s participation in the digital economy.
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PERCENTAGE

M Job-oriented infrastructure should be set up.
M Easy loans or devices should be distributed free among women.
® Changing Socio-cultural attitude.
H.S.C level or higher studies digital internship in Government or Private company is a must.
W Job-oriented ICT training should be initiated at the school level.

W TO facilitate digital literacy trainers should reach rural trainees.

Figure 2. Percentage Distribution of Respondents Across Proposed Measures for
Enhancing Women’s Digital Literacy.

The responses indicate strong demand for systemic measures to enhance women'’s digital em-
powerment, with nearly half of the participants emphasizing job-oriented infrastructure as the most
critical intervention. This focus reflects widespread expectations for sustainable employment path-
ways supported by a robust digital ecosystem. Financial access also emerged as an important factor,
as 15 percent of respondents stressed the value of affordable loans or devices to help women acquire
essential digital tools. Alongside economic considerations, 11 percent pointed to the need for shift-
ing sociocultural attitudes that continue to limit women’s participation in technology and education.
Additional suggestions included the introduction of structured digital internships, which 7 percent
viewed as moderately influential, and stronger school-level ICT training, supported by 14 percent of
respondents who saw early exposure as key to reducing future skill gaps. A smaller yet meaningful
share (4 percent) emphasized bringing training directly to rural areas to ensure that remote learn-
ers are not left behind. Overall, the data underscore the importance of infrastructure development,
complemented by financial support, cultural change, and early digital education as essential com-
ponents for advancing women’s digital inclusion.

Table 1 reflects the shifting landscape of digital literacy among rural females in Bangladesh over
the past decade, highlighting the steady rise in mobile and computing device ownership. These
technologies have become central to improving educational access, strengthening economic partic-
ipation, and advancing digital inclusion. Mobile phones, in particular, now function as the primary
gateway to the digital world, offering affordable access to communication, online learning, and es-
sential public services. Although the adoption of computers and tablets has expanded more gradu-
ally, their growing presence signals increasing engagement in higher-level digital activities such as
formal education, entrepreneurial ventures, and e-governance platforms.

Between 2015 and 2018, growth remained modest but steady, mirroring early-stage government
and NGO efforts that focused on raising awareness and providing basic digital training. In the 2019-
2021 period, device ownership increased sharply, driven by initiatives such as BRAC’s technology
empowerment programs and the ICT Division’s “Digital Bangladesh 2021” agenda, which expand-
ed rural connectivity and subsidized digital tools. The 2022-2024 projections indicate a continued
acceleration in ownership, supported by improvements in mobile network coverage, declining de-
vice costs, and targeted digital literacy campaigns explicitly aimed at rural women.
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Rising digital literacy has opened new educational opportunities by enabling rural women to
access online learning platforms and blended instructional materials. Economically, increased ac-
cess to devices correlates with greater participation in digital marketplaces, micro-entrepreneurship,
and remote work opportunities. On a social level, access to technology enhances empowerment by
connecting women to broader networks, information resources, and community support systems.

The data underscores the importance of sustained investment in rural digital infrastructure, es-
pecially to ensure affordable device access and reliable internet connectivity. While mobile own-
ership has expanded quickly, computer and tablet access remains limited, suggesting the need for
programs that broaden exposure to diverse digital tools and skill sets. The focus on rural females
also provides a valuable model for addressing gender disparities in technology access and literacy
across developing contexts.

This dataset offers a strong foundation for further research. Future studies could explore how
digital literacy influences educational attainment and employment outcomes for rural women, as-
sess the effectiveness of specific interventions in narrowing the digital divide, and examine the long-
term socioeconomic benefits of increased digital access in rural communities.

Table 1 not only tracks the quantitative increase in digital device ownership but also reflects
broader socioeconomic shifts driven by digital empowerment initiatives. These trends highlight the
pivotal role of technology in fostering inclusive development for marginalized groups in rural Bang-
ladesh.

Table 1. Digital Device Ownership among Rural Females (2015-2024).

Year :ﬁ;gr;roii{grg:ﬁi:wn_ % owning a computer/tablet Source
2015 20% 5% (UNESCO 2015)
2016 25% 6% (WORLD BANK 2016)
2017 30% 8% (BD GOVT. 2017)
2018 35% 10% (UNDP 2018)
2019 40% 12% (BRAC 2019)
2020 50% 15% (ADB 2020)
2021 55% 18% (ICT DIVISION 2021)
2022 60% 20% (BRAC 2022)
2023 65% 25% (WORLD BANK 2023)
2024 70% (estimated) 30% (estimated) (ICT DIVISION 2024)

The objective of Table 2 is to demonstrate the steady rise in internet access among rural females
in Bangladesh between 2015 and 2024 and to illustrate how the primary uses of the internet have
evolved during this period. As digital connectivity expanded, rural women increasingly gained op-
portunities for education, economic participation, and access to healthcare, showing the internet’s
growing role in their empowerment. Initially, the internet was mainly used for social media. How-
ever, over time, it became central to e-learning, mobile banking, telemedicine, and online entrepre-
neurship, thereby helping reduce the rural-urban divide and supporting the socioeconomic devel-
opment of rural communities.

Yearly trends reflect this progression: between 2015 and 2016, internet access rose from 5 to 7 per-
cent, with usage limited primarily to communication. By 2017 and 2018, access had reached 10 and
12 percent, respectively, with increasing educational use and early engagement in e-governance.
The period from 2019 to 2020 saw significant growth, with access rising from 15 to 20 percent and
broader use of mobile banking and educational apps, marking a shift toward digital financial inclu-
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sion and expanded learning opportunities. In 2021 and 2022, internet access rose further to 25 and 28
percent, accompanied by greater reliance on e-learning, telemedicine, and small business activities,
particularly in areas with limited healthcare and employment infrastructure. By 2023 and 2024, ac-
cess grew to 30 percent and an estimated 35 percent, respectively, reflecting a deepening integration
of digital tools into daily life as rural females increasingly used the internet for education, health
services, and income-generating activities. These developments have had a transformative impact:
women gained access to online educational resources that helped narrow the rural-urban educa-
tional gap, participated more fully in economic activities through mobile banking and small-scale
digital entrepreneurship, and benefited from improved healthcare via telemedicine in underserved
regions. These trends underscore several key implications. Policymakers must continue to expand
rural digital infrastructure, ensure affordability, and strengthen digital literacy initiatives tailored to
women’s needs.

The rise in internet access also represents meaningful progress toward gender equality by ena-
bling rural females to participate more actively in education, the economy, and healthcare services.
From an economic perspective, growing digital engagement offers substantial potential to stimulate
rural development through e-commerce, financial inclusion, and entrepreneurship. Overall, Table
2 demonstrates that the past decade has seen consistent progress in digital access for rural women
in Bangladesh, opening pathways to education and economic independence. Yet challenges remain,
particularly in infrastructure, affordability, and skill development. With continued commitment to
expanding connectivity and digital literacy, rural women will be increasingly equipped to partici-
pate in and benefit from a rapidly digitizing society.

Table 2. Internet Access and Usage among Rural Females (2015-2024).

Year % rural females with internet access | Primary use Source

2015 | 5% Social media communication a. (UNDP, 2015)

2016 7% Social media, education b. (World Bank, 2016)
2017 10% Social media, education c. (BRAC, 2017)

2018 | 12% Education, e-governance ;10518()3T Division,
2019 15% Education, mobile banking e. (ADB, 2019)

2020 20% E-learning, mobile banking f. (BRAC, 2020)

2021 25% E-learning, telemedicine, business | g. (UNICEF 2021)
2022 28% E-learning, business, health }210212():T Division,
2023 30% E-learning, telemedicine, business | i. (World Bank, 2023)
2024 | 35% i:ﬁﬁﬁ?ﬁ) business, telemedicine | ;1 op pyicion, 2024)

Table 3 examines the progression of digital literacy training programs for rural women in Bang-
ladesh from 2015 to 2024, illustrating how these initiatives have expanded to reduce the digital
divide and enable women to access information, education, and economic opportunities. Over the
years, the number of trained women has steadily increased, driven by major NGOs such as BRAC,
government-led ICT initiatives, and a growing number of private-sector partnerships. Access to
digital literacy training improved significantly during this period. In the early years, from 2015 to
2017, training remained relatively limited and was primarily delivered by organizations such as
BRAC, Grameen Foundation, and the Government ICT Division. By 2020, however, the combined
influence of COVID-19 response measures and intensified digital literacy campaigns substantially
expanded training access, reaching a much larger proportion of rural females and demonstrating the
critical importance of digital inclusion during crises. From 2021 onward, partnerships with private
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companies and e-learning platforms further strengthened outreach, enabling training programs to
penetrate deeper into rural communities and enhance women’s opportunities for skill development.

The long-term outlook for these training initiatives remains highly promising. With continued
engagement from government bodies, NGOs, and private actors, the number of rural females receiv-
ing training is expected to rise steadily. Digital literacy programs are increasingly designed not only
to provide basic skills but also to prepare women for employment and higher education, aligning
with national priorities for digital transformation. By 2024, the number of women trained is pro-
jected to reach 150,000, signaling a sustained commitment to digital inclusion and human capital
development. These programs play a pivotal role in empowering women by equipping them with
the competencies needed to navigate the digital world and elevate their socioeconomic status. They
support the government’s broader “Digital Bangladesh” vision and strengthen rural women’s par-
ticipation in the labor market and higher education.

A year-by-year view of the training highlights this evolution. Between 2015 and 2017, training
began with smaller groups, expanding from 10,000 participants in 2015 to 20,000 in 2017, laying the
foundation for future development. The period from 2018 to 2020 saw rapid growth, with 50,000
women trained by 2020 as BRAC and government-led initiatives intensified their outreach in re-
sponse to the pandemic, emphasizing the importance of digital skills for remote learning, work, and
essential services. From 2021 to 2024, the scope of training expanded even further through collab-
orations between government agencies, NGOs, and private-sector partners. By 2021, training had
reached 70,000 females, supported by eLearning platforms and corporate initiatives, and by 2024,
this number is expected to rise to 150,000. During these years, training shifted from basic literacy
toward more advanced skill development relevant to employment and education.

The objective of Table 3 is to showcase this upward trajectory in digital literacy training initia-
tives and to highlight the transition from small-scale programs to considerable, coordinated efforts
involving multiple stakeholders. The table underscores the growing emphasis on preparing rural fe-
males for meaningful participation in the digital economy and equipping them with skills that sup-
port both personal development and professional advancement. The role of these training programs
is multidimensional: they empower women by expanding access to information, communication,
and digital tools; enhance economic participation through digital entrepreneurship, mobile banking,
and remote work; improve educational access by enabling engagement in e-learning; and strength-
en healthcare access through telemedicine and online health information. These developments car-
ry significant implications. The training programs contribute to gender equality by helping rural
women compete more effectively in the digital economy and support broader national economic
growth by cultivating a digitally skilled rural workforce. Policymakers must continue investing in
infrastructure, affordability, and literacy initiatives to ensure that all rural females, including those
in remote areas, have access to these opportunities. While training access has improved, persistent
inequalities in connectivity, digital infrastructure, and affordability highlight the continued need for
targeted interventions to eliminate the remaining digital divide.

In conclusion, Table 3 demonstrates significant progress in digital literacy training for rural wom-
en in Bangladesh between 2015 and 2024. The expansion of these initiatives, supported by govern-
ment agencies, NGOs, and private partners, has played a vital role in empowering rural women, en-
hancing their socioeconomic position, and narrowing the digital divide. Looking ahead, the future of
these programs appears encouraging, particularly with the growing focus on skills for employment
and education. Continued efforts to ensure equitable access to digital training and resources will be
essential for maximizing their impact on women’s empowerment and economic participation across
rural Bangladesh.
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Table 3. Digital Literary Training Programs for Rural Females (2015-2024).

Year | # of females trained Key organization involved Source
2015 10,000 BRAC, Grameen Foundation a. (UNDP, 2015)
2016 15,000 BRAC, Grameen Bank . (World Bank,
2016)
2017 20,000 Govt. ICT division, NGOs c. (BRAC, 2017)
2018 25,000 Digital Bangladesh initiatives d (ICZTO?S“)"S‘OH’
2019 35,000 BRAC, Govt. initiatives e. (ADB, 2019)
2020 50,000 COVID-19 response, digital literary campaigns f. (BRAC, 2020)
2021 70,000 E-learning platform, private sector partnership | g. (UNICEFE 2021)
2022 90,000 NGO led rural digital inclusion initiatives h. (IC;FO?ZI;HSIOH’
2023 12,0000 Focus on skills for work and education . (W;(r)12d3])3ank,
2024 | 15,0000 (estimated) Government and NGO programs. J- (Icgolzglslon,

Table 4 provides a detailed overview of the barriers that rural females in Bangladesh faced in
accessing digital literacy training between 2015 and 2024, highlighting the persistent challenges that
continue to limit digital inclusion. The table outlines a range of obstacles, from poor internet access
and the high cost of devices to inadequate infrastructure and entrenched sociocultural norms. By
presenting the percentage of females affected by each barrier each year, the table offers a dynamic
view of how these challenges have evolved and underscores the need for targeted interventions. In
the early period from 2015 to 2017, infrastructural and financial obstacles were the most dominant,
with a lack of internet access affecting 80 percent of rural females and high device costs affecting 75
percent. The absence of digital literacy programs, affecting roughly 70 percent of participants, fur-
ther contributed to early exclusion. Between 2018 and 2020, as the digital ecosystem expanded, new
barriers emerged: cultural and gender norms affected 68 percent of women, the gendered division
of labor affected 50 percent, and the COVID-19 pandemic introduced additional constraints, with
65 percent of respondents identifying it as a significant barrier. In the years from 2021 to 2024, some
barriers began to diminish in severity as awareness increased and training programs expanded.
However, issues such as device affordability, affecting 45 percent, and uneven internet coverage,
estimated at 40 percent, remained substantial, particularly in remote rural areas.

Looking ahead, the most pressing barriers are expected to revolve around the continued gap in
internet coverage and the affordability of digital devices. Although infrastructure has improved in
several regions, remote areas still lack reliable connectivity, and the cost of devices remains pro-
hibitive for many households. To sustain progress in digital inclusion, it will be crucial to expand
rural internet infrastructure and improve the affordability and availability of digital devices. Digital
literacy itself plays a crucial role in addressing many of the inequalities rural females face by en-
hancing their access to education, healthcare, and economic opportunities. Overcoming the barriers
identified in the table is key to ensuring that rural women can participate in online learning, engage
in e-commerce, access telemedicine services, and contribute more fully to the digital economy. The
transformative potential of digital literacy extends far beyond basic skills, contributing to broader
socioeconomic development and promoting gender equality in rural Bangladesh.

The year-by-year analysis in Table 4 further illustrates this progression. From 2015 to 2017, infra-
structural issues dominated, with over 70 percent of rural females affected by limited internet access
and high device costs. During 2018-2020, sociocultural norms emerged more strongly as barriers,
interacting with the effects of the COVID-19 pandemic and counterbalancing the gains made in ex-
panding internet access and training availability. From 2021 to 2024, although awareness and partic-
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ipation in digital literacy programs increased, barriers related to affordability and internet coverage
continued to restrict full access. The gradual decline in the percentage of females affected by certain
barriers indicates progress, but the continuing presence of others highlights the uneven nature of
digital inclusion.

The objective of Table 4 is to illustrate how these barriers have shifted over time and to high-
light both areas of progress and those requiring sustained attention. By tracking changes in these
obstacles, the table offers valuable guidance for policymakers, NGOs, and stakeholders working to
promote digital inclusion. It stresses the importance of addressing sociocultural norms, improving
infrastructure, and reducing device costs to ensure that rural females can fully benefit from digital
literacy initiatives. The barriers identified play a significant role in shaping the outcomes of digital
literacy programs. Infrastructure and access barriers limit women'’s ability to use digital tools; so-
ciocultural norms restrict their freedom to participate; economic constraints hinder their ability to
afford devices; and a lack of awareness reduces their motivation to engage with available programs.
These barriers collectively influence the effectiveness and reach of digital literacy initiatives.

The implications of these findings are far-reaching. The persistence of these barriers underscores
the ongoing gender digital divide and the need for targeted interventions to ensure that rural wom-
en can fully participate in the digital economy. Policy support from government, NGOs, and the
private sector is essential to improving internet coverage, providing affordable devices, and raising
awareness about digital literacy. Community-based efforts are needed to challenge sociocultural
norms and encourage acceptance of women’s engagement with technology. Ensuring long-term
sustainability will require continued investment in training programs, infrastructure, and outreach,
supported by both local and international partnerships.

In conclusion, Table 4 provides valuable insights into the barriers that have shaped rural wom-
en’s digital literacy journey over the past decade. It shows that while progress has been made in
some areas, significant challenges persist, particularly in terms of affordability and the digital di-
vide. Addressing these challenges will be essential for empowering rural women and enabling their
full participation in the digital economy. With improvements in infrastructure, greater affordability
of devices, and targeted efforts to overcome sociocultural barriers, rural females in Bangladesh will
be better positioned to benefit from digital literacy and contribute meaningfully to the country’s
digital transformation.

Table 4. Barrier to Digital Literacy among Rural Females (2015-2024)

Year Barrier % Affected Source
2015 Lack of internet access 80% a. (UNDP, 2015)
2016 High cost of the device 75% b. (World Bank, 2016)
2017 Lack of digital literary pro- 70% c. (BRAC, 2017)
grams
2018 Cultural and Gender Norms 68% d. (ICT Division, 2018)
2019 Poor infrastructure 60% e. (ADB, 2019)
2020 Impact of COVID-19 65% f. (BRAC, 2020)
2021 Lack of awareness 55% g. (UNICEE, 2021)
2022 Gender division of labor 50% h. (ICT Division, 2022)
2023 Affordability of the device 45% i. (World Bank, 2023)
2024 Gap in internet coverage 40%(estimated) | j. (ICT Division, 2024)

Table 5 presents an analysis of the impact of digital literacy on the education of rural females
in Bangladesh from 2015 to 2024, detailing the percentage of women using digital tools for learn-
ing, the outcomes associated with their use, and the organizations supporting these initiatives. The
table highlights the growing integration of digital technologies into rural education, particularly
through e-learning platforms, mobile applications, and digital governance programs. The increased
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importance of digital tools became especially evident during the COVID-19 pandemic, when online
learning emerged as a critical mechanism for maintaining educational continuity. Over the decade,
a gradual but substantial rise in the use of digital tools for education is observed. Between 2015 and
2017, digital engagement was limited, with only 2 percent of rural females using e-learning tools
in 2015 and 6 percent by 2017 as educational campaigns and early e-governance programs began
to expand. The most notable shift occurred between 2018 and 2020, when the percentage increased
from 12 percent to 18 percent due to the pandemic-driven push toward online learning. From 2021
to 2024, usage continued to climb, reaching 22 percent in 2021 and projected to reach 40 percent by
2024 as e-learning platforms expanded, mobile learning apps became more accessible, and ICT in-
tegration in rural schools deepened. These developments significantly enhanced educational access
and quality, enabling rural females to learn beyond traditional classroom environments and access
materials previously unavailable in their communities.

Despite these advances, several barriers continue to restrict the full potential of digital education
in rural areas. Limited access to devices such as smartphones, tablets, and computers, along with un-
reliable internet connectivity, remain major challenges. While digital literacy levels have improved,
many rural women still lack the foundational skills needed to utilize digital tools fully. Sociocultural
norms also continue to shape women’s engagement with digital learning; early marriage, domes-
tic responsibilities, and traditional expectations often constrain their ability to participate. Looking
forward, the future of digital literacy in rural education appears promising, though it will require
targeted efforts to expand infrastructure, improve affordability, and address persistent cultural bar-
riers. With continued investments in digital connectivity, device availability, and training programs,
the percentage of rural females using digital tools for education is expected to reach 40 percent by
2024. The long-term success of digital education initiatives in rural Bangladesh ultimately depends
on expanding internet access, reducing costs, and ensuring that families and communities support
female engagement with digital learning platforms.

The role of digital literacy in rural education is increasingly significant. It enables rural females
to access diverse learning materials, participate in online classes, and benefit from educational op-
portunities beyond their geographical limitations. The rise of mobile learning apps and e-learning
platforms has allowed many women to overcome traditional barriers to education, offering new
avenues for skills development and greater agency in shaping their educational and profession-
al paths. Year-to-year trends reflect steady progress: slow foundational growth from 2015 to 2017,
accelerated adoption during the pandemic years of 2018 to 2020, and continued expansion from
2021 to 2024, driven by broader ICT integration. The objective of Table 5 is to demonstrate this pro-
gression, highlight how digital tools have contributed to improved educational outcomes for rural
females, and identify areas where support is still required. Digital tools serve not only as alterna-
tive learning mechanisms in areas with weak educational infrastructure but also as instruments of
empowerment by narrowing the educational gap between rural and urban learners and expanding
future possibilities for women.

The implications of the data are far-reaching. Continued development of digital infrastructure is
essential to sustain the growth of digital education, particularly in ensuring reliable internet access
and affordable devices. Expanding digital literacy initiatives is equally important to help rural wom-
en make the most of available digital learning opportunities. Educational policies must be inclusive
and responsive to sociocultural barriers that restrict female participation in digital programs. Long-
term sustainability will require ongoing investments in teacher training, curriculum development,
and digital education planning. In conclusion, Table 5 highlights the increasing influence of digi-
tal literacy on rural female education in Bangladesh, demonstrating substantial progress in digital
adoption while revealing persistent challenges that must be addressed. With coordinated efforts
to expand infrastructure, improve affordability, and enhance digital skills training, digital literacy
can continue to empower rural women and contribute significantly to gender equality and broader
educational and social development goals.
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Table 5. Impact of Digital Literacy on Education among Rural Females (2015-2024).

Year % u;;?é;&%:(tif()ls Key outcomes Source

2015 2% Minimum E-Learning, Limited tools a. (UNDP, 2015)
2016 4% Initiatives of Educational campaigns b. (World Bank, 2016)
2017 6% Introduction of the E-Governance program c. (BRAC, 2017)
2018 8% Gradual shift to digital platforms d. (ICT Division, 2018)
2019 12% Plot E-Learning projects e. (ADB, 2019)
2020 18% COVID-19 led to digital learning f. (BRAC, 2020)
2021 22% Expansion of E-Learning platforms g. (UNICEF, 2021)
2022 28% Use of mobile learning Apps h. (ICT Division, 2022)
2023 35% Integration of ICT into rural schools i. (World Bank, 2023)
2024 40% (estimated) Increased access to E Learning programs j- (ICT Division, 2024)

3.1. Key Findings

The findings of this study reveal a significant yet uneven progression in digital literacy, edu-
cational participation, and technology-driven empowerment among rural females in Bangladesh
between 2015 and 2024. Across all datasets, a clear upward trend emerges: more rural females are
using digital tools for learning, gaining access to mobile technologies, and participating in digital
literacy programs. However, these improvements remain constrained by structural, economic, and
sociocultural barriers that continue to limit full educational equity.

A central challenge throughout the decade has been access to technology. High device costs and
inadequate internet coverage remain persistent barriers, with an estimated 40 percent of rural fe-
males still experiencing connectivity issues in 2024. Sociocultural norms further restrict digital en-
gagement as many women continue to face gendered expectations and domestic responsibilities
that limit both access to and use of digital tools. The COVID-19 pandemic exposed the fragility of
rural digital infrastructure, resulting in interrupted or insufficient digital learning for many girls
due to poor connectivity and limited device availability. Despite these constraints, initiatives led by
BRAC, UNICEEF, and government partners contributed to gradual increases in digital literacy, par-
ticularly during the pandemic when demand for online learning accelerated.

The use of digital tools for education has grown consistently over the decade. From only 2 per-
cent of rural females using digital tools in 2015, digital engagement rose to 18 percent by 2020 and
is projected to reach 40 percent by 2024. E-learning platforms, mobile learning applications, and ICT
integration into rural schools have played a transformative role, enabling rural females to access
educational materials beyond the limitations of local classroom environments. Nevertheless, many
women still lack foundational digital skills, and the most marginalized communities continue to
face the widest gaps in digital engagement.

Digital literacy has also emerged as a powerful avenue for educational empowerment. It ena-
bles rural females to access online courses, self-directed learning opportunities, and high-impact
resources that strengthen both academic and vocational skills. During the pandemic, digital literacy
became essential for maintaining educational continuity and reducing the risk of learning loss. Be-
yond formal education, digital skills have opened new pathways in entrepreneurship, online mar-
keting, and remote work, contributing meaningfully to socioeconomic mobility and gender equality.

Looking ahead, projected trends indicate continued growth in digital tool use among rural fe-
males. However, full digital inclusion will require long-term investments in infrastructure, afforda-
ble device programs, and gender-responsive policy interventions. To bridge the digital divide, strat-
egies must address persistent social norms, improve rural internet connectivity, reduce device costs,
and expand digital training programs. Strengthening school-level ICT integration, improving teach-
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er training, and ensuring supportive learning environments will be essential for sustaining growth
in rural digital education.

Overall, the study underscores that digital literacy has become a critical driver of educational op-
portunity and empowerment for rural females in Bangladesh. Substantial progress has been made,
but targeted, sustained interventions remain necessary to ensure that all rural females can benefit
from the digital transformation shaping the country’s educational and economic landscape.

4, Discussion

The findings of this study provide valuable insights into the evolution of digital literacy among
rural females in Bangladesh from 2015 to 2024, emphasizing both progress and persistent barriers.
The upward trend in digital tool usage is consistent with Islam and Islam (2023), who documented
a nationwide shift toward e-learning during the COVID-19 pandemic. The transformative impact of
mobile learning apps observed in this study aligns with Sultana et al. (2018) and Haque et al. (2023),
who found that digital resources significantly improved rural women'’s access to educational ma-
terials. However, the challenges related to foundational digital skills echo Aziz and Naima (2021),
who noted that low digital and financial literacy limit the effectiveness of digital services in rural
Bangladesh.

Over the years, a marked increase in digital literacy training programs can be observed, with
key organizations such as BRAC, the ICT Division, and other NGOs playing a pivotal role in this
shift. From 2015 to 2024, the number of women participating in digital literacy initiatives grew sub-
stantially, suggesting a positive trend towards closing the gender digital divide. Government and
non-governmental efforts were critical in reaching larger rural populations, especially in the years
following the COVID-19 pandemic, which accelerated the transition to digital education. The per-
sistence of infrastructural and socioeconomic barriers in this study aligns with findings by Alam et
al. (2023) and Rahman and Parvin (2024), who similarly observed that limited connectivity, device
scarcity, and gendered constraints continue to hinder rural women’s digital participation. These
results also reaffirm Siddiquee and Islam’s (2024) argument that structural inequalities remain the
strongest predictors of digital exclusion in rural Bangladesh.

Despite these advances, the study highlights the ongoing challenges in achieving universal dig-
ital literacy in rural areas. The study’s data reveal that, while the percentage of rural women with
access to digital tools has risen, barriers such as internet access, device affordability, and cultural
norms continue to affect women’s full participation in these initiatives. The empowerment outcomes
reported by participants support the findings of Rahman et al. (2023), who showed that mobile
phone use enhances women'’s entrepreneurial capabilities and financial decision-making. This study
also aligns with Roy et al. (2024), who noted that mobile financial services can shift women’s soci-
oeconomic roles by expanding income opportunities. Additionally, the emergence of self-directed
learning aligns with Tasnima et al. (2024), who highlighted digital literacy’s role in strengthening
women’s agency and personal development.The affordability of devices and limited internet cover-
age remain the most pressing issues, with affordability decreasing in importance over time but still
present in 2024. The persistence of cultural and gender norms further complicates access to digital
education, as traditional roles often limit women’s engagement with technology, especially in ru-
ral areas. Access-related constraints identified in this study mirror the findings of Emon and Nipa
(2024), who emphasized that low income and limited education reduce women’s engagement with
ICT. The cultural restrictions reported by participants also align with Haque et al. (2023), who noted
that gender norms and household responsibilities often prevent rural women from attending digital
training. Similarly, Ullah (2017) and Amin (2024) highlighted that government initiatives frequently
fail to reach marginalized rural women because infrastructural weaknesses and low awareness re-
main unaddressed.

The methodological approach of combining quantitative data with reports from international
organizations and primary data enabled a comprehensive understanding of the issue. This study
effectively tracked changes over time, providing a nuanced view of the interplay among digital tool
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availability, training efforts, and the socioeconomic and cultural barriers rural women face. Digital
literacy is not just a tool for education but a means of empowering women in various aspects of life,
including healthcare, financial independence, and broader societal participation. However, while
the training programs have made a significant impact, their full potential is still hindered by the lack
of reliable infrastructure and the high costs associated with accessing digital resources.

Furthermore, the study underscores the critical role that digital literacy plays in improving edu-
cational outcomes for rural women. As the findings show, digital literacy facilitates greater engage-
ment with educational tools, especially during the COVID-19 pandemic, when many educational
institutions moved to online platforms. This shift led to increased use of digital tools in education,
with rural females benefiting from the introduction of e-learning programs, mobile apps, and ICT
integration in schools. However, the growth of digital education is uneven, with rural areas still
lagging behind urban centers in access and infrastructure.

The uneven performance of Digital Bangladesh observed in this study parallels the mixed evalua-
tions by Hoque et al. (2022) and Hossain et al. (2023), who argued that while national ICT expansion
has made progress, rural infrastructure remains insufficient. The greater effectiveness of NGO-led
training, as evidenced in our data, supports Islam’s (2017) observation that NGOs often provide
more accessible and culturally appropriate digital literacy support than government centers. Similar
to Amin (2024), our findings underscore the need for stronger policy coordination and targeted in-
tervention for the most disadvantaged women.

The implications of these findings are significant for policy and intervention strategies moving
forward. While digital literacy programs have proven effective, sustained efforts are needed to ad-
dress the remaining barriers. In particular, the affordability of digital devices and internet access
must be prioritized, along with tackling cultural barriers that inhibit women’s engagement with
technology. Policies focused on improving infrastructure and subsidizing devices could be instru-
mental in bridging the digital divide. Moreover, continued support for training programs, particu-
larly those that integrate gender-sensitive approaches, will be essential for ensuring that rural fe-
males can fully participate in the digital economy and education.

The link between these findings and the broader discussion on gender equality in education is
clear. The ability of rural women to access and utilize digital tools directly impacts their educational
attainment, employability, and overall empowerment. The study highlights the importance of digi-
tal literacy not only as an educational tool but as a broader mechanism for social change. By reduc-
ing barriers to access, particularly in the most underserved rural areas, digital literacy can play a
transformative role in enhancing the socioeconomic position of rural women and advancing gender
equality.

Ultimately, while substantial progress has been made, further efforts are needed to ensure that
rural females can fully leverage the benefits of digital literacy. The convergence of improved access
to digital tools, enhanced training programs, and supportive policies will be key to achieving this
goal. The findings of this study suggest that a multifaceted approach that addresses both infrastruc-
ture and sociocultural challenges is essential for fostering an inclusive digital future for rural women
in Bangladesh.

The study has several limitations that should be acknowledged. Its geographical focus on Sher-
pur Sadar Upazila limits the generalizability of the findings to other rural regions of Bangladesh,
and although the sample includes participants from varied backgrounds, it may not fully reflect
the broader experiences of rural women across different districts and socioeconomic groups. The
reliance on self-reported survey and interview data also introduces the possibility of response bias,
while the study’s timeframe, covering 2015 to 2024, limits the assessment of the long-term impacts
of digital literacy initiatives.

Overall, the findings reinforce broader arguments in the literature that digital inclusion is shaped
by intersecting structural, cultural, and socioeconomic factors (Khan et al., 2024; Karmaker & Rah-
man, 2024). This study extends the work of Al-Amin et al. (2024) by showing that digital literacy
programs are most effective when paired with infrastructure support and gender-sensitive training
models. Taken together, the results demonstrate that meaningful empowerment requires not only
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access to technology but also supportive social environments, sustained institutional investment,
and inclusive policy design.

Furthermore, the unavailability or outdated nature of some official datasets on rural digital in-
frastructure constrained the scope of comparative analyses. Nevertheless, individual comments
gathered during the research offer valuable insights into emerging trends. Participants consistently
emphasized that rural women are increasingly using smartphones and digital platforms to access
educational resources despite infrastructural constraints, and noted that community-based training
programs have enabled them to acquire digital skills previously beyond reach. Others highlighted
how online learning tools have opened vocational and academic opportunities outside their im-
mediate environment, and how rural females demonstrate resilience and adaptability even when
facing financial or cultural barriers. Several respondents also underscored the importance of collabo-
rative efforts between local authorities and educational institutions, which are helping rural women
narrow the digital divide and improve educational outcomes.

5. Conclusion

In conclusion, this study’s findings indicate a substantial increase in digital literacy among rural
females in Bangladesh, with key improvements in internet access, digital training, and the educa-
tional applications of digital tools. Despite these advancements, barriers such as limited internet
coverage, device affordability, and cultural norms remain significant obstacles that hinder the full
utilization of digital technologies. The steady growth in digital literacy programs, spearheaded by
both government and non-governmental initiatives, has enabled rural females to engage more in
e-learning and business. However, challenges persist in achieving universal access.

This study also highlights the growing role of digital technologies in education, with rural females
increasingly integrating mobile learning apps and e-learning platforms into their daily lives. Howev-
er, the results suggest that to realize the potential of these technologies fully, further efforts are need-
ed to overcome infrastructural barriers, particularly in affordable internet access and digital tools.

As we look to the future, it is clear that policy interventions and infrastructure development
are crucial to ensure sustained progress. The implications of these findings are far-reaching, with
the potential for digital literacy programs to contribute to gender equality, socioeconomic empow-
erment, and broader national development goals. Future research should focus on refining these
interventions, exploring the impact of digital literacy on employment, and assessing the long-term
sustainability of these initiatives in rural areas. In sum, while there has been significant progress,
continued focus on overcoming the digital divide is necessary to ensure that rural females in Bang-
ladesh can fully benefit from the opportunities digital technologies offer, ultimately contributing to
their empowerment and advancing educational and economic equality.

This study underscores the transformative potential of digital literacy to enhance the education
and empowerment of rural women in Bangladesh. While significant progress has been made in
increasing digital tool usage, challenges related to access, affordability, and sociocultural barriers
remain. As digital literacy continues to expand, targeted interventions must address these barriers to
ensure that all rural females can fully benefit from digital education. By addressing these challenges,
digital literacy can serve as a powerful tool to bridge the gender gap in education and foster long-
term social and economic development in rural Bangladesh.
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