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INTRODUCTION

The rapid expansion of digital technologies has
fundamentally transformed educational systems
worldwide, accelerating the adoption of open
and distance learning (ODL) as a primary mode of
instruction. In recent years, particularly following
global disruptions to traditional classroom learning,
educational institutions have increasingly relied on
online and hybrid modalities to ensure continuity
of instruction (Bozkurt et al., 2020; Dhawan,
2020). ODL, which encompasses online, blended,
and remote learning approaches, has become an
essential component of modern education systems,
offering flexibility and expanded access to learning
opportunities (Hodges et al., 2020; Masalimova et al.,
2022). However, despite its potential to democratize
education, ODL also raises critical concerns regarding
unequal access and participation across different
socioeconomic and geographic contexts.

A growing body of literature highlights that
the effectiveness of ODL is strongly dependent on
students’ access to digital resources, including
reliable internet connectivity, adequate devices,
and supportive technological infrastructure (Adnan
& Anwar, 2020; Mailizar et al., 2020). In many
developing countries, including the Philippines,
disparities in digital access remain a persistent
challenge, limiting the ability of students to fully
engage in online learning environments (Toquero,
2020; Tria, 2020). These disparities contribute to
what is commonly referred to as the “digital divide,”
which reflects inequalities in access to information
and communication technologies and their associated
benefits (van Dijk, 2020). While ODL expands
opportunities for education, it simultaneously risks
reinforcing existing inequalities when access to
digital resources is unevenly distributed.

In the Philippine context, the implementation of
distance learning has exposed significant structural

differences in digital readiness across regions.
Variations in internet penetration, device ownership,
and infrastructure quality have created unequal
learning conditions among students, particularly
between urban and rural areas (Rotas & Cahapay,
2020; Lapada et al., 2020). For instance, students
in urban centers such as the National Capital
Region (NCR) generally benefit from stronger digital
infrastructure, whereas those in provincial and
remote regions often experience limited connectivity
and inadequate access to learning technologies.
These disparities directly affect students’ ability to
participate in synchronous and asynchronous learning
activities, access digital learning materials, and
maintain consistent engagement with educational
platforms (Agaton & Cueto, 2021).

Beyond access, digital inequality also influences
participation in ODL environments. Participation
in distance learning is not solely determined by
enrollment or availability of learning materials but is
shaped by students’ capacity to engage with digital
platforms effectively (Coman et al., 2020). Limited
connectivity, shared devices, and unstable internet
access can hinder students’ ability to attend online
classes, submit assignments, and interact with
instructors and peers, thereby affecting overall
learning conditions. As a result, disparities in digital
access translate into unequal participation patterns,
which may ultimately impact the quality of learning
experiences across regions.

Despite extensive research on the digital divide,
existing studies have largely focused on individual-
level perceptions, attitudes, or experiences of online
learning (Alnasraween & Alzoubi, 2026), or on cross-
country comparisons of digital inequality (OECD,
2021). While these approaches provide valuable
insights, there remains a lack of regionally grounded,
system-level analyses that quantitatively examine the
relationship between digital access and participation
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conditions within a single national ODL context. In
particular, there is limited empirical evidence linking
regional disparities in digital access to participation
conditions in ODL within the Philippines using recent
secondary data.

Addressing this gap, the present study adopts
a regional analytical approach to examine unequal
learning conditions in ODL across the Philippines.
Rather than focusing on individual perceptions,
this study utilizes aggregated secondary data to
analyze how variations in digital access—such
as internet connectivity, device availability, and
infrastructure—are associated with participation
conditions in distance learning environments. By
situating the analysis at the regional level, the study
aims to provide a broader understanding of structural
inequalities that influence educational participation
in ODL systems.

This study contributes updated regional evidence
on digital inequality in Philippine education using
secondary data, shifts attention from individual
experiences to system-level participation conditions,
and examines how digital access shapes engagement
in ODL environments. These contributions are
relevant for policymakers and institutions seeking
more equitable distance learning systems.

This study aims to examine how regional
disparities in digital access are associated with
participation conditions in open and distance learning
across the Philippines using secondary data analysis.

To address this aim, the following research
questions guided the investigation:

1. What are the regional disparities in digital access,
in terms of internet use rates and average daily
internet usage, across Philippine regions?

2. How are regional differences in digital access
associated with participation conditions in open
and distance learning?

3. To what extent do digital access factors predict partic-
ipation conditions in open and distance learning?

LITERATURE REVIEW

Digital Inequality and the Digital Divide in
Education

Digital inequality has become a central concern in
contemporary education systems, particularly in

the context of open and distance learning (ODL).
The concept of the digital divide extends beyond
simple access to technology and includes disparities
in quality of access, usage skills, and the capacity
to benefit from digital resources (van Dijk, 2020;
Scheerder et al., 2017). Recent studies emphasize
that digital inequality operates at multiple levels,
including infrastructural, socioeconomic, and
geographic dimensions, which collectively shape
educational opportunities (Wei et al., 2011; Marcelo
& Yot-Dominguez, 2019).

In developing countries, digital inequality is more
pronounced due to uneveninfrastructure development
and socioeconomic disparities. Empirical evidence
indicates that students from disadvantaged regions
often face limited access to reliable internet and
digital devices, restricting their participation in online
learning environments (Hilbert, 2016; Ragnedda &
Muschert, 2017). Furthermore, the availability of
digital resources does not guarantee effective use,
as differences in digital literacy and technological
support also influence learning outcomes (Hargittai,
2010; van Deursen & van Dijk, 2019). These findings
suggest that digital inequality is a multidimensional
issue that directly impacts educational equity.

Digital Access and Participation in Open
and Distance Learning
Participation in ODL environments is closely linked to
the availability and quality of digital access. Unlike
traditional classroom settings, ODL relies heavily on
continuousconnectivityandaccesstodigital platforms,
making technological resources a fundamental
requirement for engagement (Hodges et al.,
2020; Martin et al., 2020). Studies have shown that
inadequate internet connectivity and limited device
access significantly reduce students’ ability to
participate in synchronous and asynchronous learning
activities (Aguilera-Hermida, 2020; Kahu et al., 2020).
Recent research highlights that participation in
online learning is not merely a function of enrollment
but is shaped by students’ capacity to access,
navigate, and engage with digital learning systems
(Martin & Bolliger, 2018; Redmond et al., 2018). Stable
internet connections and personal devices support
more consistent engagement in ODL environments.
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In contrast, those with limited access often experience
interruptions in learning, delayed submissions, and
reduced interaction, leading to unequal participation
patterns (Xie et al., 2020; Zhang et al., 2020).
Recent scholarship further emphasizes that Internet-
based distance education increasingly depends on
technology-enabled communication and interaction
processes, making digital access a critical factor
in sustaining participation and engagement in ODL
environments (Li et al., 2024).

These disparities underscore the importance of
digital access as a key determinant of participation
in ODL. Without adequate infrastructure, students
are unable to fully engage with learning platforms,
resulting in fragmented learning experiences and
reduced academic engagement.

Regional and Structural Inequalities in
Distance Education

Regional disparities play a significant role in shaping
digital access and learning conditions within national
education systems. Differences in infrastructure
development, urbanization, and economic resources
contribute to wunequal distribution of digital
technologies across regions (OECD, 2020; World
Bank, 2021). In many countries, urban areas benefit
from advanced connectivity and technological
infrastructure, while rural and remote regions face
persistent limitations in access and quality of service.

These structural inequalities are particularly
evident in distance education contexts, where
reliance on digital infrastructure is essential for
participation. Studies indicate that students in rural
areas are more likely to experience unstable internet
connections, limited bandwidth, and lack of access
to digital devices, which negatively affect their
learning experiences (Salemink et al., 2017; Saeed
& Masters, 2021). Moreover, institutional readiness
and resource allocation often vary across regions,
further exacerbating disparities in learning conditions
(Selwyn, 2016).

In the Philippine context, regional inequalities
in digital access have been widely documented,
reflecting broader socioeconomic disparities across
the country. Variations in infrastructure development
and access to technology contribute to unequal

learning conditions, particularly in ODL environments
where digital access is essential for participation.

Digital Access as a Predictor of Learning
Conditions

Beyond its role in enabling access, digital
infrastructure has been identified as a key predictor
of learning conditions in ODL environments. Learning
conditions refer to the contextual factors that
influence students’ ability to engage with educational
content, including access to resources, technological
support, and learning environments (Bond et al.,
2021). Research suggests that students with better
digital access experience more favorable learning
conditions, characterized by consistent engagement,
timely access to materials, and effective interaction
with instructors (Eynon & Malmberg, 2021).

Empirical studies further demonstrate that
internet use rates and average daily internet usage
significantly influence students’ ability to manage
learning tasks, maintain engagement, and achieve
learning outcomes (Means & Neisler, 2021; Nguyen
et al., 2021). Limited access to digital resources
has been associated with increased cognitive load,
reduced motivation, and difficulties in completing
academic tasks (Paechter & Maier, 2010; Hodges et al.,
2020).

These findings highlight the predictive role of
digital access in shaping learning conditions. When
students lack reliable access to digital technologies,
their ability to participate effectively in ODL is
compromised, leading to disparities in learning
experiences across different contexts.

Toward a Structural Understanding of
Participation Inequality in ODL

Recent scholarship calls for a shift from individual-
level analyses of online learning toward a structural
understanding of participation inequality in ODL.
While many studies emphasize learners’ perceptions
and behaviors, emerging evidence highlights
the importance of system-level factors such as
infrastructure, policy, and resource distribution
in shaping educational access and outcomes
(Selwyn, 2016; Marcelo & Yot-Dominguez, 2019).
These structural conditions influence not only the
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availability of digital resources but also the capacity
of learners to sustain engagement in technology-
mediated environments.

A structural perspective positions participation
inequality as embedded within broader socioeconomic
and geographic contexts rather than solely determined
by individual differences. This approach is consistent
with data-driven research utilizing aggregated
indicators to examine disparities across regions and
systems (OECD, 2020; World Bank, 2021). Macro-level
analysis helps explain how digital access disparities
produce unequal participation conditions.

Building on this perspective, the study
examines how regional disparities in digital access
shape participation conditions in Philippine ODL
environments. Overall, existing literature indicates
that digital access functions as both an enabling
and constraining condition for participation in ODL.
However, much of the existing research remains
focused on individual-level experiences or cross-
national comparisons, with limited attention to
how these dynamics operate at a regional, system-
level scale within a single country. Consequently,
there remains a gap in empirically linking structural
disparities in digital access to observable differences
in participation conditions in ODL environments.

Theoretical Framework

This study is grounded in three complementary
theoretical perspectives: Digital Divide Theory,
the Online Student Engagement Framework, and
Structural Inequality Theory. Together, these
frameworks explain how disparities in digital access
influence participation and learning conditions in
open and distance learning (ODL).

In alignment with these theoretical perspectives,
the study conceptualizes digital access as the
independent variable, participation conditions in ODL
as the dependent variable, and regional context as
a control variable representing broader structural
inequalities.

Digital Divide Theory explains inequalities
in access to information and communication
technologies, emphasizing that disparities extend
beyond physical access to include connectivity quality
and effective use (van Dijk, 2020). In ODL contexts,

limited access constrains students’ ability to engage
with digital platforms, positioning digital access as a
key determinant of participation conditions.

The Online Student Engagement Framework
conceptualizes participation as a multidimensional

process involving behavioral, cognitive, and
interactional engagement (Bond et al., 2020).
Adequate digital access supports continuous

interaction and task completion, whereas limited
access leads to fragmented participation, linking
access conditions to engagement outcomes.

Structural Inequality Theory provides a macro-
level explanation of how regional disparities in
infrastructure and resource distribution shape
educational opportunities (Marcelo & Yot-Dominguez,
2019). In this study, regional context functions as
a structural condition influencing both access and
participation across geographic units.

Together, these perspectives establish a coherent
framework in which disparities in digital access
influence participation conditions in ODL systems,
while regional context shapes the broader structural
conditions under which participation occurs.

Conceptual Framework

The framework posits that digital access influences
participation opportunities in open and distance
learning (ODL), whichin turn shape learning conditions
across Philippine regions. Digital access is reflected
through internet use and digital engagement, while
participation conditions represent the capacity of
regional educational systems to support learner
involvement in technology-mediated environments.
Regional context is included as a control variable to
account for structural differences in infrastructure,
socioeconomic  conditions, and technological
development that may influence participation and
learning conditions.

METHODOLOGY

Research Design

This study employed a cross-sectional explanatory
quantitative design using secondary data analysis to
examine how disparities in digital access influence
participation conditions in open and distance learning
(ODL) across Philippine regions. The design examines
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(CONTROL VARIABLE)
REGIOMNAL CONTEXT
= Urban—rural distribution

= Infrastructure disparities
= Socioeconomic conditions

(INDEPENDENT VARIABLE)
DIGITAL ACCESS (CORE)

= Internet Use Rates

= Average Daily Interneet Usage

\

(DEPENDENT VARIABLE)
PARTICIPATION IN OPEN AND
DISTANCE LEARNING (ODL)

* Access and learning platforms
= Continuity of participation
= Interaction and task completion

{

(OUTCOME VARIABLE)
LEARNING CONDITIONS IN ODL
= Stability of participation
* Consistency of engagement
* Quality of learning opportunitics

Fig. 1: Conceptual framework linking digital access, participation in open and distance learning (ODL), and
learning conditions, with regional context as a control variable.

how digital access predicts participation conditions
within a system-level educational context. The study
utilized aggregated regional-level data from all 17
administrative regions of the Philippines (n = 17),
representing the complete population of regions
included in the analysis.

Secondary data analysis involves the use of
existing datasets collected by official institutions to
address new research questions through statistical
analysis (Johnston, 2017; Smith, 2008). This approach
is particularly appropriate for examining structural
inequalities in education, as it enables the analysis of
large-scale patterns without relying on individual self-
reported data. In the context of ODL, where access
and participation are shaped by infrastructural and
regional factors, a system-level analytical approach
provides a more comprehensive understanding of
inequality.

The cross-sectional design examines relationships
among variables using the most recent available data
(2024-2025). Findings are interpreted as associative
rather than causal (Setia, 2016). Accordingly, the
findings of the study are interpreted as indicative of
structural patterns rather than causal effects.

Theanalyticstrategy wasstructured toexamine (a)
regional differences in digital access, (b) associations
between digital access and participation conditions,
and (c) the predictive role of digital access indicators
on participation in ODL. This approach aligns with
explanatory quantitative research designs commonly
used in educational inequality studies (Dale et al.,
2019; Gustafsson, 2021).

Unit of Analysis and Population
The unit of analysis in this study is the regional
education system in the Philippines. Specifically,
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the analysis includes all administrative regions,
including the National Capital Region (NCR), Region
IV-A (CALABARZON), Region VII (Central Visayas),
Region XI (Davao Region), and other regions for which
complete data are available.

Rather than focusing on individual students,
the study utilizes aggregated regional-level data
to represent participation conditions and learning
environments in ODL. This approach is consistent with
macro-level analyses in education, where regions
are treated as analytical units reflecting broader
structural and infrastructural conditions (OECD, 2021;
UNESCO, 2022).

Using regions as the unit of analysis enables
the study to capture systemic disparities in digital
access and participation, which are often shaped
by geographic, socioeconomic, and infrastructural
differences. This design is particularly relevant in the
Philippine context, where regional inequality remains
a significant factor influencing educational access
and outcomes.

Data Sources and Data Collection

The study utilized publicly available secondary data
from official and authoritative sources to ensure
reliability, consistency, and comparability across
regions. Data were obtained from:

o Philippine Statistics Authority (PSA)

o Department of Education (DepEd)

o Department of Information and Communica-
tions Technology (DICT)

o International databases such as the World
Bank and UNESCO

The datasets included the most recent available
indicators (2024-2025), focusing on regional-level
measures of internet access, device availability, and
participation-related indicators in digital learning
environments.

Secondary datasets were selected based on three
criteria: (1) relevance to digital access and ODL
participation, (2) availability at the regional level,
and (3) consistency in measurement across regions.
The use of official national datasets enhances the
validity of the study and reduces measurement bias
commonly associated with self-reported data (Cheng
& Phillips, 2021; Gorina et al., 2022).

Data were compiled and consolidated into a
unified dataset to ensure comparability across regions.
Where necessary, variables were standardized to
maintain consistency in measurement scales. The
dataset included all 17 administrative regions of
the Philippines (n = 17), representing the complete
population of regions; therefore, no sampling
procedure was required. This full-population
approach enabled a comprehensive system-level
analysis of structural disparities in digital access and
participation conditions in open and distance learning
(ODL).

Variables and Operationalization

The study includes three primary constructs:
digital access (independent variable), participation
conditions in open and distance learning (ODL)
(dependent variable), and regional context (control
variable).

Digital access was conceptualized as the
availability and effective use of digital resources
necessary for participation in ODL environments. This
construct encompasses both infrastructural access
and actual usage of digital technologies. Due to data
availability constraints at the regional level, digital
access was operationalized using proxy indicators
derived from nationally available datasets, specifically
internet use rates and average daily internet usage.
These indicators reflect both access to connectivity
and the intensity of digital engagement, which are
critical for sustained interaction with ODL platforms.

Participation conditions in ODL refer to the extent
to which learners are able to access, engage with,
and sustain interaction within technology-mediated
learning environments. Conceptually, participation
conditions encompass access to learning platforms,
continuity of participation in learning activities,
and the capacity to maintain engagement in digital
learning contexts.

Because direct regional measures of learner
engagement, interaction frequency, platform
usage, and participation continuity were not
publicly available in national datasets, participation
conditions were operationalized using regional
enrollment distribution as a proxy indicator of
participation capacity. Although enrollment does not
directly measure learner engagement, it provides
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a standardized and comparable regional indicator
of the scale of participation within ODL systems.
Nevertheless, enrollment distribution remains an
appropriate system-level indicator of participation
capacity because it reflects the extent to which
learners are represented within regional educational
systems and provides the most consistent and
comparable participation-related measure available
across all regions. Participation conditions were
operationalized independently from digital access
indicators to avoid conceptual and statistical overlap
between predictor and outcome variables.

Regional context (control variable) captures
structural inequalities that may influence both
digital access and participation conditions, including
urban-rural population distribution, infrastructure
development, and socioeconomic characteristics.

The use of proxy indicators is consistent
with secondary data research, where direct
measurement of complex educational constructs
is not always feasible. Proxy measures enable the
operationalization of educational phenomena using
observable and comparable indicators across regions
(Cheng & Phillips, 2021).

Statistical Analysis

All statistical analyses were conducted using IBM SPSS
Statistics, with a significance level of a = .05 applied
for all inferential tests. Given the use of aggregated
regional-level secondary data, the analysis focused
on identifying structural patterns and regional
disparities rather than estimating individual-level
causal relationships.

First, descriptive statistics, including
percentages, distributions, and regional comparisons,
were computed to summarize variations in digital
access indicators such as internet usage, device
availability, and connectivity type. These measures
provide a system-level overview of disparities across
Philippine regions and are appropriate for macro-
level educational analysis (Hair et al., 2022).

Second, one-way analysis of variance (ANOVA)
was employed to examine whether statistically
significant differences in digital access indicators exist
across Philippine regions. ANOVA is appropriate for
comparing mean differences across multiple groups
and is widely used in educational research involving

regional comparisons (Tabachnick & Fidell, 2019;
Gelman, Hill, & Vehtari, 2021). Given the exploratory
system-level nature of the study, ANOVA results are
interpreted as indicators of regional variation rather
than population-level causal differences.

Third, Pearson product-moment correlation
analysis was conducted to assess the strength and
direction of associations between digital access
variables and participation conditions. Correlation
analysis provides insight into whether higher levels
of digital access are associated with improved
participation in open and distance learning
environments (Schober et al., 2018; Akoglu, 2021).

Finally, multiple regression analysis was
performed to examine the predictive role of digital
access indicators—specifically internet use and
usage intensity—on participation conditions across
regions. Regression analysis allows for the estimation
of the relative contribution of each predictor and is
commonly used in educational research to examine
structural relationships among variables (Hair et al.,
2019; Favero & Belfiore, 2021).

Prior to analysis, standard regression
assumptions, including linearity, independence, and
multicollinearity, were assessed to ensure the validity
and robustness of the statistical results. Consistent
with the cross-sectional and aggregated nature of
the data, all findings are interpreted as associative
rather than causal relationships. All assumptions
of normality, linearity, and multicollinearity were
satisfied, indicating that the data were suitable for
regression analysis.

Ethical Considerations

This study utilized publicly available secondary data
and did not involve direct human participants. As
such, it is classified as minimal risk research and
does not require informed consent. However, all data
sources were properly cited, and ethical standards for
data use, transparency, and reporting were strictly
followed (Tripathy, 2013; Saunders et al., 2019).

REsuLTs

The results section presents the statistical analyses
examining regional disparities in digital access and
their association with participation conditions in
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open and distance learning (ODL). The analyses are
organized sequentially to describe regional patterns,
examine group differences, assess associations among
variables, and evaluate the predictive role of digital
access indicators.

Regional Variation in Internet Access

Table 1 presents regional variations in internet use
across the Philippines. The data provide an overview
of disparities in digital connectivity that may influence
participation opportunities in ODL environments.

Table 1: Internet Use by Region (Philippines, 2024)

Internet

Region Users (%)
National Capital Region (NCR) 79.3
Cagayan Valley 74.9
Ilocos Region 74.3
Central Luzon 74.0
Cordillera Administrative Region 71.8
CALABARZON 71.4
Central Visayas 67.8
Eastern Visayas 66.5
Caraga 65.6
MIMAROPA 63.6
Bicol Region 63.4
Western Visayas 61.5
Northern Mindanao 61.4
SOCCSKSARGEN 60.9
Davao Region 53.4
Zamboanga Peninsula 49.6
BARMM 40.0

Source: Philippine Statistics Authority (PSA). (2024). Na-
tional ICT Household Survey (NICTHS), Regional Tables.
https://psa.gov.ph/statistics/nicths

National Average: 67.3%

The results presented in Table 1 indicate substantial
regional disparities in internet access across the
Philippines, with values ranging from 79.3% in the
National Capital Region to 40.0% in BARMM. This wide
dispersion reflects a structurally uneven distribution
of digital infrastructure, where highly urbanized
regions consistently exhibit higher connectivity levels

compared to geographically isolated and economically
constrained areas.

The findings indicate that digital access disparities
reflect broader socioeconomic and infrastructural
inequalities, with urbanized regions benefiting
from stronger connectivity than peripheral areas.
This finding aligns with prior evidence indicating
thatregionaldisparitiesindigitalresourcessignificantly
shape access to online learning environments
and contribute to unequal educational opportunities
(Rotas & Cahapay, 2020; Robinson et al.,
2020).

Expansion of Household Connectivity

Table 2 presents changes in household internet access
between 2019 and 2024. The comparison illustrates
the national expansion of connectivity during a
period of increasing reliance on digital learning
environments.

Table 2. Household Internet Access (2019 vs 2024)

Year Households with Internet (%)
2019 17.7
2024 48.8

Source: Philippine Statistics Authority (2024 NICTHS); De-
partment of Information and Communications Technology
(DICT) (2019 ICT Survey)

As shown in Table 2, household internet access
increased substantially from 17.7% in 2019 to 48.8%
in 2024, indicating a rapid expansion of digital
connectivity at the national level. However, this
aggregate growth should be interpreted with caution,
as it does not necessarily reflect equitable access
across regions. The increase may still mask disparities
in connectivity quality and affordability.

The findings suggest that while national-level
improvements in internet penetration are evident,
these gains are likely concentrated in already
advantaged regions, thereby reinforcing existing
inequalities rather than eliminating them. This
pattern supports the argument that digital expansion
does not automatically translate into inclusive access,
particularly when infrastructural development
is unevenly distributed (van Dijk, 2020; OECD,
2021).
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Device Availability and Digital Access
Conditions

Table 3 presents indicators of device ownership and
digital access conditions in the Philippines. These
indicators provide additional context regarding
the technological resources available to support
participation in ODL.

Table 3: Computer Ownership and Device Type
(Philippines, 2024)

Indicator Value (%)
Households with Computer 17.9
Laptop Use 49.4
Desktop Use 13.8

Tablet Use 1.0
Source: PSA (2024 NICTHS, Computer Use Tables).

Theresultsin Table 3 reveal that device availability
remains comparatively limited, with only 17.9% of
households reporting access to computers despite
higher levels of internet connectivity. This disparity
between connectivity and device ownership suggests
that access to digital infrastructure is incomplete and
unevenly distributed, potentially restricting effective
participation in online learning environments.

The dominance of laptop usage relative to
desktops and tablets further indicates variability
in the type and quality of devices available, which
may influence how learners interact with digital
platforms. While mobile and portable devices offer
flexibility, they may not provide the same level
of functionality required for sustained academic
engagement, particularly in tasks requiring complex
interaction or content creation.

These findings support the argument that digital
access is multidimensional, encompassing not only
connectivity but also the availability of adequate
technological tools (van Deursen & van Dijk, 2019).

Connectivity Type and Quality
Table 4 presents indicators related to connectivity
type and internet quality. These measures provide
insight into the reliability and effectiveness of digital
access across learning environments.

Table 4 shows the largest proportion of access
occurs through the fixed broadband mode (58.8%)

Table 4. Internet Connection Type
(Philippines, 2024)6

Type Percentage (%)
Fixed Broadband 58.8
Mobile Broadband 39.3
Fixed Wireless 11.6

Satellite 2.2

Source: Philippine Statistics Authority (2024). NICTHS
Computer Ownership and Internet Use Tables.
https://psa.gov.ph

compared to mobile broadband (39.3%). Relatively
little use can be attributed to both fixed wireless
and satellite connectivity modes. Although fixed
broadband access is an indicator of infrastructure
improvement, continued dependency on mobile
and wireless access shows variations in terms of
connectivity stability and quality.

Based on this information, some types of
connectivity do not facilitate participation in the
ODL environment to an equivalent extent as others
do. The use of mobile connectivity can be associated
with bandwidth restrictions and other barriers to
participation, such as low stability and higher costs.
Fixed broadband access facilitates interaction with
stable interactive digital technologies.

The results of the study are consistent with the
existing literature that stresses the importance of
high-quality internet access in achieving positive
participation outcomes. Studies indicate that
unstable connectivity and poor digital access impair
learners’ participation in online education systems
and hinder learning processes (Almaiah et al., 2020;
Means & Neisler, 2021; Nguyen, 2015).

Participation Conditions Index

Table 5 presents the Participation Conditions Index
across Philippine regions. The index provides a
comparative representation of regional participation
capacity within ODL systems.

The enrollment data presented in Table 5
indicate substantial variation in learner distribution
across regions, with highly populated regions such
as CALABARZON, NCR, and Region Il accounting for
a significant proportion of total enrollment. While
these figures reflect the overall scale of participation
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Table 5: Enrollment Distribution (SY 2023-2024)

Region Enrollment
CALABARZON 3,913,016
NCR 2,779,389
Region Il 2,956,658
Region VII 2,081,074
Others (remaining regions)

Source: Department of Education (DepEd). (2023-2024).
Learner Information System (LIS) Enrollment Report.
https://deped.gov.ph

in the education system, they do not directly capture
the quality or continuity of engagement in ODL
environments.

When interpreted alongside digital access
indicators, the results suggest that enrollment alone
is an insufficient measure of participation. Regions
with high enrollment but limited digital infrastructure
may experience constrained participation conditions,
as students face barriers in accessing and engaging
with online learning platforms. This distinction
between nominal participation (enrollment) and
effective participation (engagement) is critical in
understanding inequalities in ODL systems.

This interpretation aligns with prior research
indicating that participation in online learning is
shaped not only by access to education but also by the
capacity toengage with digital resources (Comanetal.,
2020; Martin & Bolliger, 2018). This interpretation is
further supported by evidence showing that learner
engagement in online environments is strongly
dependent on access to stable technological resources
and the ability to interact consistently with digital
platforms (Martin et al., 2020).

Relationship Between Digital Access and
Participation
Pearson correlation analysis was conducted to examine
the association between digital access indicators and
participation conditions in ODL. The analysis assesses
whether higher levels of digital access are associated
with more favorable participation conditions across
regions.

A moderate positive relationship is observed
betweeninternetuseand participation (r=.59, p<.05),
indicating that higher levels of digital access are

Table 6: Pearson Correlation Between Digital
Access and Participation

Variable 1 2

1.00

Participation (Enrollment Share) 0.59* 1.00

Source: Author’s calculations based on PSA NICTHS (2024)

and DepEd LIS (2023-2024).
Note: *p < .05

Internet Use (%)

associated with increased participation. However, the
strength of the association suggests that participation
is influenced by factors beyond access alone.

Predictors of Participation Conditions in
ODL

Multiple regression analysis was conducted to
determine whether digital access indicators
significantly predict participation conditions in ODL.
The analysis estimates the relative contribution of
internet use and digital engagement indicators to
regional participation capacity.

Table 7: Multiple Regression Analysis Predicting
Participation Conditions

Predictor B SE t P
Internet Use (%) 0.34 0.12 2.83 .013
Average Daily 0.27 0.1 2.45 .026

Internet Use

Source: Author’s calculations based on PSA NICTHS (2024)
and DepEd LIS (2023-2024)
Model Fit: RZ = .52, F = 9.84, p < .01

Digital access variables significantly predict
participation conditions, with both internet
availability and usage intensity contributing to
regional variation. The model explains a substantial
proportion of variance (R? = .52), indicating that
digital access plays a meaningful, though not

exclusive, role in shaping participation.

Regional Disparities in Digital Access

A one-way analysis of variance (ANOVA) was
conducted to determine whether significant regional
differences exist in digital access indicators.
The analysis evaluates the extent of variation in
digital access across Philippine regions.
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Table 8. One-Way ANOVA for Regional Differences
in Digital Access

Variable F-value p-value
Internet Use (%) 5.31 .004
Average Daily Internet Use 4.12 .011

Source: Author’s analysis based on PSA NICTHS (2024)

Significant regional differences are observed in
both internet access and usage, indicating uneven
distribution of digital infrastructure. These disparities
provide structural context for the variation in
participation conditions observed across regions.

Post hoc Tukey tests indicated that highly
connected regions such as NCR significantly differed
from lower-access regions such as BARMM (p < .05),
confirming the presence of statistically meaningful
regional disparities.

DiscussionN

Digital Access as a Structural Determinant
of Participation in ODL

The findings of this study provide strong empirical
evidence that participation in open and distance
learning (ODL) is fundamentally shaped by structural
differences in digital access rather than solely by
individual motivation or self-regulation. The observed
regional patterns demonstrate that variations in
internet use rates and digital engagement intensity
are systematically associated with differences in
participation conditions, indicating that access
functions as a foundational requirement for sustained
engagement in ODL environments.

This finding challenges dominant perspectives that
conceptualize engagement primarily as a function of
learner motivation and behavioral regulation (Bond
et al., 2020). Emerging evidence indicates that
participation in digitally mediated environments
is also shaped by communication structure and
instructional cues (Bendo, 2026). Instead, the results
support a structural interpretation of participation,
where engagement depends on the availability,
reliability, and intensity of digital access. In this
context, engagement is not solely an outcome of
internal processes but is constrained or enabled by
infrastructural conditions.

Recent studies in online learning environments
reinforce this interpretation. For instance, Means
and Neisler (2021) found that students’ reported
readiness for online learning does not consistently
translate into sustained participation when access
conditions are unstable. Similarly, Xie et al. (2020)
highlight that engagement in digital platforms is dy-
namic and highly sensitive to contextual constraints,
emphasizing the importance of examining participa-
tion as a condition-dependent process rather than a
stable individual trait.

Unequal Learning Conditions and
Fragmented Participation in ODL

A central contribution of this study lies in demon-
strating that unequal learning conditions in ODL are
structurally produced through disparities in digital
access. The results show that regions with higher
levels of internet connectivity and usage intensity
exhibit more stable and continuous participation
conditions, whereas regions with limited access ex-
perience constrained and fragmented engagement
patterns.

Consistent with cognitive effort perspectives,
sustained  participation in learning requires
continuous allocation of cognitive and behavioral
resources (Inzlicht et al., 2014; Shenhav et al.,
2017). However, the findings extend this perspective
by showing that the ability to maintain engagement
is not determined by internal capacity alone but is
strongly influenced by external access conditions.
In regions with limited infrastructure, interruptions
in connectivity, restricted device availability, and
environmental constraints disrupt continuity of
participation, resulting in discontinuous and unstable
learning experiences.

Empirical evidence from the Philippine context
supports this pattern. Studies have shown that
students frequently encounter barriers such as
unstable internet connections, shared devices, and
competing household responsibilities, all of which
limit consistent participation in ODL environments
(Agaton & Cueto, 2021; Rotas & Cahapay, 2020).
These conditions suggest that participation inequality
is not simply a reflection of individual differences but
a manifestation of broader structural constraints.
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Thus, the findings indicate that engagement
in ODL should be understood as a condition-
dependent process, where participation is shaped
by the interaction between digital infrastructure
and the learner’s capacity to sustain involvement in
educational activities.

Translating Digital Access into
Participation Conditions

The results further demonstrate that digital access
does not operate as a passive background factor
but actively shapes participation conditions in ODL
environments. The significant correlation and re-
gression findings indicate that both internet avail-
ability and usage intensity contribute meaningful-
ly to explaining variation in participation across
regions.

This suggests that participation in ODL is not
determined solely by access presence but by the
degree to which access can be consistently utilized.
Regions with higher levels of connectivity and longer
daily internet engagement exhibit more favorable
participation conditions, indicating that sustained
access enables continuous interaction with learning
platforms and resources.

This interpretation aligns with self-regulated
learning frameworks, which emphasize that
engagement depends on the interaction between
internal strategies and external conditions (Panadero,
2017). However, the present findings extend this
perspective by demonstrating that the effectiveness
of self-regulatory processes is contingent upon the
availability of enabling infrastructural conditions.
Similarly, prior research highlights that while self-
regulation is important in online learning, its
impact is limited when learners face persistent
access constraints (Aguilera-Hermida, 2020; Kahu
et al.,2020).

From a structural perspective, this reinforces
the view that participation inequality emerges
when access conditions restrict the continuity of
interaction with digital learning environments. As
such, incomplete or inconsistent participation should
not be interpreted solely as a behavioral issue but as
an outcome of unequal access conditions embedded

within broader educational systems.

Structural Constraints and Engagement in
the Philippine ODL Context

The findings must also be interpreted within the
broader structural realities of ODL in the Philippines,
where regional disparities in digital infrastructure
remain a significant barrier to equitable participation.
As demonstrated in the results, substantial differences
in internet access, usage intensity, and device
availability create uneven participation conditions
across regions.

This aligns with global evidence indicating that
access alone is insufficient to ensure meaningful
engagement, as the quality, stability, and usability
of connectivity are equally critical (van Dijk, 2020;
Robinson et al., 2020). In Southeast Asian contexts,
similar patterns have been observed, where students
in resource-constrained environments face greater
difficulty maintaining consistent participation due to
intermittent connectivity and limited technological
resources (Mailizar et al., 2020).

Importantly, these structural conditions interact
with individual-level factors. Even highly motivated
learners may struggle to sustain participation when
access is unstable or inadequate. This reinforces
the argument that participation in ODL should be
understood as a product of both structural opportunity
and individual capacity, rather than being attributed
solely to learner characteristics.

Implications for Theory and Practice in
ODL
The study contributes to the literature by advancing
a structural perspective of participation in open and
distance learning (ODL), emphasizing how variations
in digital access shape the continuity and quality
of engagement across regions. By highlighting
the relationship between access conditions and
participation outcomes, the findings refine existing
conceptualizations of engagement by situating it
within broader infrastructural and systemic contexts
rather than solely individual-level processes.

From a practical perspective, the findings
indicate that improving participation in ODL requires
more than enhancing learner motivation. Instead,
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interventions must address the structural conditions
that enable consistent participation, particularly
the reliability of internet connectivity, availability
of appropriate digital devices, and accessibility
of learning platforms. Institutional and policy
responses should therefore prioritize infrastructure
development, equitable distribution of digital
resources, and region-specific support mechanisms
that reduce access-related barriers.

Furthermore, the results underscore that with-
out addressing structural inequalities, efforts to im-
prove participation may remain uneven across regions.
Strengthening digital infrastructure and ensuring equita-
ble access to learning technologies are therefore critical
for reducing disparities in participation conditions and
promoting more inclusive ODL environments.

LIMITATIONS

This study is subject to several limitations inherent
in secondary, cross-sectional research. First, the
use of aggregated regional data limits the ability to
capture within-region variation and individual-level
differences in access, participation, and learning
conditions. The findings therefore reflect system-level
patterns rather than micro-level dynamics. Second,
participation conditions were operationalized using
proxy indicators derived from available datasets,
which may not fully represent qualitative dimensions
of engagement such as interaction depth or learning
quality. Third, the cross-sectional design precludes
causal inference, and the identified relationships
should be interpreted as associative rather than
directional. Fourth, the analysis does not explicitly
incorporate institutional-level factors, including
differences in school capacity, instructional design,
and platform implementation, which may influence
participation outcomes. Finally, the Philippine-
specific context may limit generalizability to other
settings with different infrastructural and policy
environments. Despite these constraints, the study
provides a robust structural analysis of digital
inequality and its implications for participation in
ODL. Future research may employ longitudinal or
mixed-method approaches to further examine causal
mechanisms and capture more nuanced dimensions of
participation in ODL environments.

CONCLUSION

This study examined how disparities in digital access
are associated with participation conditions and
learning environments in open and distance learning
(ODL) across Philippine regions using a system-level
secondary data approach. The findings provide strong
empirical evidence that unequal digital infrastructure
remains a central determinant of participation
inequality, with significant regional variation in
internet use rates and average daily internet usage
translating into uneven engagement conditions.
Regions with stronger digital infrastructure exhibit
more stable and continuous participation, whereas
regions with limited access experience constrained
and fragmented learning conditions, demonstrating
that participation in ODL depends not only on
enrollment but on sustained access to digital systems.
Although national improvements in connectivity are
evident, these gains do not ensure equitable learning
environments, as disparities in access quality,
affordability, and infrastructure distribution persist
across regions. The findings reinforce the relevance of
Digital Divide Theory and Structural Inequality Theory
by showing how structural disparities are associated
with participation conditions within a single national
context. From a policy perspective, the results
emphasize the need to prioritize quality, reliability,
and equitable distribution of digital resources,
particularly in underserved regions. Overall, the
study contributes regionally grounded evidence to
inform more inclusive and equitable ODL systems.
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