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ABSTRACT

This study investigates the influence of road infrastructure on educational
development in Adamawa State, Nigeria, focusing on how physical connectivity
affects school enrolment, attendance, and completion rates. A cross-sectional
quantitative survey design was adopted, using structured questionnaires
administered to residents of communities across selected Local Government
Areas. The data were analysed using Descriptive and regression techniques. The
findings reveal that an improvement in road infrastructure quality is significantly
associated with a 427% increase in enrolment, a 377% rise in attendance regularity,
and a 317% improvement in completion rates. These results provide compelling
support for the Human Capital Theory by demonstrating that investment in rural
roads delivers substantial social and economic returns through improved
educational outcomes. The study concludes that prioritising rural road
development is essential to closing access gaps and fostering human capital growth
in Adamawa State. It therefore recommends that the government integrate rural
road expansion with education sector planning and collaborate with communities
and private actors to ensure the sustainability of these investments.

Keywords: Road infrastructure, educational access, Rural development, Human
capital
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1.0 Introduction

Road infrastructure remains a foundation of economic and social advancement,
especially in developing nations, where the quality and reach of transport networks
often determine the pace and equity of development. Globally, it is estimated that
close to one billion people still lack access to reliable, all-season roads, leaving rural
and marginalised communities disconnected from essential services and
opportunities (World Bank, 2019). In Nigeria, with a population exceeding 200
million, insufficient and poorly maintained roads continue to hamper inclusive
growth, particularly in rural areas that remain isolated from major economic hubs
(National Bureau of Statistics [NBS], 2020). Although Nigeria has repeatedly
articulated ambitious infrastructure goals through various national development
plans, progress has frequently been hindered by underinvestment, poor
governance, and maintenance deficits (Federal Ministry of Works and Housing,
2021). Nevertheless, policymakers and development practitioners alike agree that
robust road infrastructure is key to unlocking hidden economic potential,
stimulating local economies, and enhancing the quality of life for millions who
remain disconnected from vital public goods and services.

One critical sector where road connectivity exerts significant influence is
education. Reliable road networks are instrumental in ensuring that students and
teachers can access schools safely and consistently, and that educational
materials and administrative support reach even the most remote communities.
For Adamawa State, situated in Nigeria's North-East, the challenges of road
accessibility are magnified by rugged terrain, recurrent flooding, and security
concerns that, together, render large parts of the region inaccessible for
significant periods of the year. The Adamawa State Ministry of Education (2022)
reports that the state's net enrolment figures remain below the national average,
with rural pupils in particular facing pronounced barriers to consistent school
attendance. Research has shown that children in remote communities often travel
long distances, on foot, through unsafe or impassable routes, leading to
absenteeism and higher dropout rates (Aliyu & Ibrahim, 2020). Teachers, too, are
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disincentivised from accepting or retaining postings in such areas, further
deepening educational inequality. As a result, poor road infrastructure indirectly
erodes teaching quality, learning continuity, and the broader goal of human capital
development. But, despite this clear nexus, empirical evidence specific to Adamawa
State remains limited, leaving policymakers with an incomplete understanding of
how improvements in physical connectivity could transform educational outcomes.

Inresponse to this pressing gap, this study aims to rigorously investigate how road
infrastructure affects educational development in Adamawa State. Specifically, it
seeks to quantify the extent to which the condition and reach of roads affect
enrolment, attendance, and completion rates in primary and secondary schools.
While national and regional studies have explored the role of infrastructure in
economic growth more generally, few have isolated its specific influence on
educational outcomes in this region of North-East Nigeria (Yakubu & Musa, 2021).
By generating context-specific evidence, this research aims to provide actionable
insights for government agencies, planners, and development partners seeking to
prioritise road investments with the highest social return.

The study analysed the impact of road infrastructure on educational development
among rural dwellers in Adamawa State, focusing on the state's three senatorial
districts: Southern, Central, and Northern. The research selects three local
governments from each senatorial district in the southern zone: Ganye, Mayo-
Belwa, and Numan. Yola South, Fufore, and Hong are in the central zone, while Mubi
North, Mubi South, and Michika Local Government are in the northern zone. This
was informed for fair representation purposes, as the study selects three local
governments from each of the three Senatorial districts. The choice of these local
government areas as the geographical scope is based on their ability tfo address
the research problem and objectives best.

2.0 Literature Review

This section contained the conceptual issues, theoretical literature, empirical
reviews and the summary and gap.
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2.1 Conceptual Review

2.1.1 Road Infrastructure

Road infrastructure comprises the constructed network of roads, bridges, and
related physical facilities that enable the smooth and safe movement of people
and goods (Hine & Rizet, 2015). In rural areas, the condition and reach of roads
critically influence daily mobility, including travel to schools. Where road networks
are inadequate or poorly maintained, communities face longer travel times, unsafe
routes, and higher transport costs, all of which can severely restrict access to
educational institutions (Porter, 2014).

2.1.2 Educational Development

Educational development refers to the ongoing improvements in the quality,
accessibility, and outcomes of education systems, with the ultimate goal of
expanding opportunities and reducing inequality (Psacharopoulos & Patrinos, 2018).
It covers not only increasing enrolment and attendance but also ensuring pupils
complete their education with meaningful learning gains. In many low-income
settings, however, these goals are undermined by infrastructural barriers that
prevent children from reaching schools reliably (UNESCO, 2021).

2.1.3 Access to Education

Access to education refers to the extent to which learners can physically reach
schools and participate meaningfully in the educational process (Lewin, 2007). It
goes beyond the mere presence of school buildings fo include the practical ease or
difficulty of getting there, especially in remote communities. Effective road
networks are therefore fundamental for rural families, as they help reduce
distance, time, and safety risks associated with daily travel to school (Aina, 2013).
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2.1.4 Human Capital Development

Human capital development describes the strategic investment in people’s skills,
knowledge, and abilities to enhance their productivity and economic potential
(Becker, 1993). Roads indirectly contribute to this process by improving access to
education, a critical channel for building an employable, skilled population. When
barriers to schooling are reduced through better infrastructure, communities are
better positioned to benefit from the social and economic returns that quality
education provides (Psacharopoulos & Patrinos, 2018).

2.2 Theoretical Framework

The foundation of this study is anchored in the Human Capital Theory, which
asserts that investments in education yield substantial social and economic
benefits by improving skills, productivity, and societal well-being (Becker, 1993).
Gary Becker and Theodore Shultz were among the foremost economists to
popularise this theory, advocating that expenditure on schooling should be viewed
not as consumption but as a strategic investment in future economic growth and
poverty reduction (Schultz, 1961).

A core principle of the theory is that education enhances an individual's capacity
to contribute productively to society, creating a ripple effect that boosts
community welfare and national development (Psacharopoulos & Patrinos, 2018).
Improved access to quality education builds the competencies necessary for
innovation, employment, and improved living standards. In this regard, the
availability of supporting infrastructure, such as reliable roads, enables achieving
the intended human capital outcomes.

Applying this theory to Adamawa State, the study explores how road
infrastructure influences educational opportunities by determining how easily
students and teachers can reach schools. Better roads reduce travel time, improve
safety, and increase school attendance and teacher retention, strengthening
learning continuity and educational results. This region-specific adaptation of
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Human Capital Theory emphasises the indirect yet vital role of infrastructure in
fostering human development. Its use in this study is justified, as it provides a
coherent framework for interpreting the link between physical connectivity and
human capital formation, guiding policymakers to view road investment not only as
economic expenditure but also as a catalyst for educational tfransformation and
broader socio-economic growth.

2.3 Empirical Review

A growing body of empirical evidence demonstrates the indispensable role of road
infrastructure in shaping educational opportunities, especially within low-income
and rural settings where physical inaccessibility remains a significant impediment
to schooling. Porter (2014), examining rural transport challenges in Ghana and
Tanzania, found that improved rural road connectivity drastically reduced journey
times to schools and enhanced pupils’ attendance, particularly benefiting girls who
are often disproportionately affected by unsafe and lengthy commutes. In a
related study, Hine et al. (2016) highlighted that the provision and maintenance of
rural transport services in Malawi and Ethiopia led to marked improvements in
school attendance rates and a reduction in seasonal absenteeism. These
improvements were particularly evident during periods of adverse weather, when
previously poor road conditions would have rendered school routes impassable.
Aggarwal (2018) bolstered this argument with evidence from rural India, showing
that increased rural road density was strongly correlated with higher secondary
enrolment rates. Collectively, these studies underscore a consistent empirical
narrative: the existence of educational facilities alone is insufficient without
reliable transport networks that ensure safe, consistent, and equitable access.

In Nigeria, empirical findings have begun to shed light on the intricate connections
between road infrastructure and educational development, though significant
regional gaps persist. Yakubu and Musa (2021), focusing on North-East Nigerig,
documented that inadequate and deteriorating road networks contributed
significantly to high teacher turnover and low retention rates, as educators were
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reluctant to work in remote areas with poor physical access. This, in turn,
adversely affected learning continuity and pupil performance. Complementing this,
Olajide and Odugbesan (2020) conducted a study in rural communities in South-
West Nigeria that found that targeted road rehabilitation projects resulted ina
measurable 23% increase in primary school enrolment within 2 years of completion.
This empirical evidence strongly suggests that even modest improvements in rural
road conditions can yield immediate educational gains by reducing barriers that
discourage both pupils and teachers. However, much of the existing Nigerian
literature remains concentrated in the relatively better-connected southern and
western states, with the North-East, including Adamawa State, receiving limited
empirical focus despite facing some of the nation's most challenging
infrastructural deficits.

Notwithstanding these contributions, empirical studies that rigorously quantify
the link between road infrastructure and educational development in Adamawa
State remain scarce. Much of the available research relies heavily on aggregated
national surveys that rarely isolate the unique infrastructural and socio-economic
contexts of specific states within Nigeria's North-East. Consequently, there is
limited empirical clarity on how poor road connectivity constrains enrolment,
attendance, and school completion within rural Adamawa. Addressing this gap, the
present study will draw on original primary data collected through structured
surveys distributed across selected communities in the state. By employing robust
quantitative analysis, the research will offer fresh, context-specific evidence on
how road conditions affect critical educational outcomes. In doing so, it aims to
complement existing studies and provide policymakers with actionable insights to
prioritise rural road investments as a catalyst for improving educational access
and bridging development inequalities in Adamawa State.

3 Methodology

This study employs a quantitative research design and a cross-sectional survey to
examine the impact of road infrastructure on educational development in rural
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areas of Adamawa State. The quantitative approach is particularly suitable
because it enables the collection of measurable data from large populations,
thereby allowing the establishment of statistically significant relationships
between variables (Creswell & Creswell, 2018). A structured questionnaire served
as the primary instrument for collecting primary data, capturing respondents’
perspectives on road conditions and accessibility, as well as key educational
indicators such as enrolment, attendance, and completion rates.

The study's target population are the rural dwellers across selected Local
Government Areas (LGAs) in Adamawa State. This population is appropriate
because it includes key actors who directly experience the effects of road
infrastructure on educational access and delivery. The area of this study is
Adamawa state, consisting of three senatorial zones and twenty-one (21) local
government areas. Three local government areas were randomly selected from
each senatorial zone, and the local governments selected from the southern zone
are Ganye, Mayo-Belwa, and Numan. Yola South, Fufore and Hong are from the
central zone, and Mubi North, Mubi South, and Michika Local Government are from
the northern zone. According to the Nigeria National Population Commission (NPC)
2022 population projection, the nine selected local governments have a projected
population of 2,113,100. Hence, the study population is approximately 2,113,100
residents in the selected local governments.

To determine a robust sample size, the Yamane formula (1967) was employed,
which is widely accepted for calculating samples in social research when dealing
with finite populations:

N

"TIEN(E

Where n is the sample size, N is the population size, and e is the margin of error.
Assuming a 95% confidence level and a 5% margin of error.

ADSU International Journal of Social Sciences (ADSUIJOSS) Vol.1 Issue 1
(2025), adsuijos@adsu.edu.ng



2113100

_ ~ 400
"= 1+ 2113100(0.052)

A minimum sample size of approximately 400 respondents is considered adequate
for this study. This aligns with standard practice for social research involving
heterogeneous populations (Israel, 1992).

A multi-stage sampling technique was adopted fo ensure representativeness and
manage fieldwork logistics effectively. First, Adamawa State was stratified into
three senatorial zones. Within each zone, purposive sampling was used to select
LGAs that exhibit varying degrees of road connectivity (urban, peri-urban, and
rural). Subsequently, random sampling was applied to select communities within the
chosen LGAs, and respondents were proportionately drawn from the selected
communities’ residences. This method ensures that different perspectives are
captured across socio-geographical contexts.

The gathered data were analysed using both descriptive and inferential statistical
techniques. Descriptive statistics, such as means, frequencies, and standard
deviations, were used to summarise the characteristics of the respondents and
the key variables. Inferential analysis, particularly simple regression analysis, was
used to ftest the relationship between road infrastructure (independent variable)
and educational development indicators (dependent variables). The statistical
software package used for data analysis was SPSS. It was used because the
software's results facilitate rigorous data processing and hypothesis testing
(Field, 2018). The significance level for hypothesis tests was set at 5%, in line with
standard social science conventions.

This methodological approach is designed to generate credible, evidence-based
insights that illuminate how road infrastructure shapes educational opportunities
in Adamawa State, thereby contributing to policy dialogue on rural development
and human capital investment.
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3.1 Model Specifications

Because the study has one independent variable (Road Infrastructure) and three
dependent variables (Enrolment, Attendance, Completion), the most appropriate
model is a simple linear regression for each outcome variable. Hence, the study
adapts a simple linear regression modelling approach, consistent with Adedeji et
al. (2011), who used it to investigate whether distance to school (X) predicts
attendance rate (Y).

In the current work, three separate regression models were estimated to
determine the effect of road infrastructure on school enrolment, attendance, and
completion rates in Adamawa State."

,=fX)- - - - - - - - - " - """ —"—"—-"—-"—-"—"—"—"—"—"—"—"——— = 1
hW=F+41+y - — - === —— = — = 2
L,=fX)- - —————— = === — === = 3
=3 +BX1+tuy - ———————>—-—--"-"-"-"-"-"-"—-"—-"—-"—————— 2
3=fX3)- - —————— = === — = — = 1
;=% +X1+tuy - ————"—>"—-"-—-—"—""""-"-"-"=-"—"=——"———— 2

B1, Brand B3 >0

Where Y: represent school enrollment, Xi represent road infrastructure, Y2
represents school attendance, and Y3 represents school completion rate and g, are
the intercepts, B;,B, and B; The slopes for Y1 (school enrollment), Y2 (school
attendance), and Y3 (school completion) are represented by Ui, and the ordinary
least squares (OLS) method was used to estimate the models.
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4 Results and Discussion

This section presents and interprets the primary data collected to examine the
impact of road infrastructure on educational development in Adamawa State. The
analysis addresses the study's core objective by assessing how the quality and
reach of rural roads affect school enrolment, student attendance, and completion
rates across selected communities.

Table 1 provides a summary of descriptive statistics on respondents’ perceptions
of local road conditions and key educational indicators.

Table 1:Descriptive Statistics for Road Infrastructure and Educational Outcomes

. Standard . )

Variable Mean o Minimum Maximum
Deviation
Road Infrastructure
2.85 0.77 1.00 5.00

Score
School Enrolment Rate 734 125 40.0 98.0
Attendance Regularity 68.1 14.3 35.0 95.0
Completion Rate 65.7 13.1 30.0 90.0

Source: Authors Computations Using SPSS Version 21 (2025)

The figures in Table 1 indicate that the average road infrastructure score, rated
on a five-point scale, is relatively low (Mean = 2.85, SD = 0.77), suggesting that
many communities still experience substandard or inadequate roads. Meanwhile,
mean enrolment and attendance rates reveal wide variations between well-
connected and poorly connected areas, highlighting the uneven impact of
infrastructure across the state.

These descriptive patterns imply that where roads are accessible and maintained,
children are more likely to attend school regularly and remain enrolled until
completion. Conversely, areas with poor or nonexistent roads experience higher
absenteeism and dropout rates, reinforcing concerns about physical isolation as a
barrier to schooling.
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Table 2: Influence of Road Infrastructure (Xi) on School Enrolment (Y1)
Coefficient  Standard

Variable ®) Error t-value p-value
Constant 45.20 3.15 14.35 < 0.001
Road Infrastructure 042 0.073 573 <0.001
(X1)

R2 = 0.43

Source: Authors' Computations Using SPSS Version 21 (2025)

The results presented in Table 2 indicate that road infrastructure exerts a
significant positive effect on school enrolment rates. Specifically, a unit increase
in the perceived quality of road infrastructure is associated with a 42% increase
in enrolment, holding all other factors constant. The model explains approximately
43% of the variation in enrolment.

Table 3: Impact of Road Infrastructure (X1) on School Attendance (Y2)

Coefficient  Standard

Variable ® Error t-value p-value
Constant 40.70 4.02 10.13 <0.001
Road T truct

cad Infrastructure , 57 0.075 4.96 <0.001
(Xa)

R? = 0.41

Source: Authors' Computations Using SPSS Version 21 (2025)

Table 3 confirms that road infrastructure significantly influences pupils’
attendance regularity. The results suggest that improved road conditions are
associated with a 37% increase in school attendance rates. The model accounts
for about 41% of the variation in attendance among respondents.
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Table 4: Effect of Road Infrastructure (X1) on School Completion Rates (Y3)
Coefficient  Standard

Variabl t-valu -valu
ariable ®) Error alue p-value
Constant 3855 376 10.25 <0.001
Road Infrastruct
oad Infrastructure ) o 0.075 412 <0.001
(X3)
R? = 0.38

Source: Authors' Computations Using SPSS Version 21 (2025)

The results in Table 4 further reveal that road infrastructure has a substantial
effect on school completion. A one-unit improvement in road infrastructure quality
predicts a 31% increase in completion rates, controlling for other influences. The
model explains roughly 38% of the observed variation in school completion
outcomes.

The results strongly affirm the evidence that road infrastructure is an essential
determinant of educational development in Adamawa State. The positive
coefficients demonstrate that improvements in road quality and connectivity can
directly enhance enrolment, ensure more consistent attendance, and raise
completion rates. These findings are consistent with those of Porter (2014), who
found that rural transport investments in Ghana and Tanzania reduced journey
times and improved girls’ school participation. Likewise, Hine et al. (2016)
highlighted that accessible roads in Malawi and Ethiopia minimised seasonal
disruptions, enabling students to attend classes consistently even during adverse
weather.

This study's findings also align with Aggarwal's (2018) evidence from rural Indig,
which shows that road density positively influences secondary enrolment rates.
Within Nigeria, the results reinforce the conclusions of Olajide and Odugbesan
(2020), who observed that rehabilitated rural roads in South-West Nigeria
significantly increased enrolment figures within a short period. Importantly, the
study extends this discourse by generating context-specific evidence for
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Adamawa State, which has often been overlooked in infrastructure-focused
education research (Yakubu & Musa, 2021).

Economically, the results highlight the wider developmental benefits of investing
in rural road networks. Improved roads reduce the physical and opportunity costs
of attending school, encourage teacher retention, and enable timely delivery of
educational materials, all of which collectively enhance human capital formation
(Psacharopoulos & Patrinos, 2018). In turn, a more educated population drives
productivity, income growth, and poverty reduction, validating Becker's (1993)
Human Capital Theory, which frames education as an investment yielding
significant social and economic returns.

5 Conclusion and Recommendation

This study has clearly shown that road infrastructure is a crucial factor
influencing educational progress in Adamawa State. The analysis, grounded in
robust primary data, confirms that well-maintained and accessible rural roads
significantly improve school enrolment, encourage regular attendance, and
increase completion rates. These findings underscore the idea that investment in
physical connectivity directly supports human capital development by breaking
down geographic barriers to schooling. By addressing an evident gap in empirical
research on North-East Nigeria, this study provides a solid evidence base for more
integrated policy planning that links rural infrastructure with education-sector
advancement.

The government should place greater emphasis on expanding and maintaining rural
road networks, particularly in remote and underserved communities within
Adamawa State. By ensuring that students and teachers have safer, easier routes
to school, educational participation and retention will likely improve. It is equally
important that rural road development aligns with broader education policies,
ensuring that access challenges do not continue to impede human capital
development. Engaging local communities and private partners in road maintenance
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initiatives will help guarantee the long-term sustainability and effectiveness of
such infrastructure investments.
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