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Abstract

This study appraises the adequacy, functionality, and sustainability of infrastructural facilities at The Polytechnic, Ibadan, while
examining their implications for environmental balance and institutional performance. The objectives were to assess the current
state of campus infrastructure, identify maintenance and environmental management challenges, evaluate their effects on
academic and extracurricular activities. Using stratified, simple random techniques, data were collected from 342 respondents
comprising students, lecturers, administrative, and non-academic staff through questionnaires, interviews, and field observations.
Descriptive statistics, Chi-square tests, correlation, and regression analyses were employed. Findings reveal considerable
infrastructural disparities: classrooms (mean = 3.32) and road networks (mean = 3.49) were moderately adequate, while drainage
systems (mean = 1.99), ICT facilities (mean = 2.68), and laboratories (mean = 2.96) were inadequate. The grand mean (2.56)
confirmed substandard overall infrastructure, leading to rejection of the null hypothesis. Maintenance practices were inconsistent,
with 45.9% reporting infrequent repairs; major constraints included inadequate funding, weak institutional policy, and rising
population pressure (x* = 142.67, p = 0.000). Environmental management was rated fair, with waste disposal (40.1% ineffective)
and poor drainage significantly contributing to environmental hazards. Infrastructure quality showed a strong positive correlation
with academic and extracurricular performance (r = 0.368, p < 0.001), while regression analysis indicated that laboratories,
libraries, sports facilities, and electricity supply were significant predictors of student outcomes. The study concludes that
infrastructural inadequacies and weak environmental sustainability practices undermine institutional effectiveness.
Strengthening governance structures, enhancing funding mechanisms, improving maintenance systems, and adopting sustainable
environmental practices are critical for promoting campus resilience and improved learning environments.
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1. Introduction

Institutions of higher learning play a pivotal role in foster-
ing intellectual development, innovation, and national pro-
gress. Their effectiveness depends largely on the adequacy,
quality, and functionality of infrastructure, alongside the insti-
tution’s ability to maintain a sustainable, environmentally bal-
anced campus. Functional infrastructure enhances academic
activities, research productivity, and the overall well-being of
users, while environmental balancing ensures that develop-
ment occurs in harmony with ecological processes, reducing
the institution’s environmental footprint and creating a condu-
cive learning atmosphere [23, 24]. As global higher education
embraces sustainability-driven approaches, there is an in-
creasing expectation that campuses integrate infrastructure de-
velopment with environmentally responsible practices.

Infrastructure in tertiary institutions comprises academic
buildings, libraries, laboratories, access roads, hostel facilities,
recreational spaces, and administrative structures. High-speed
internet, e-learning resources, and smart classrooms are exam-
ples of digital infrastructure that has become essential in to-
day's higher education. Around the world, universities that
combine sustainable environmental systems with contempo-
rary, well-maintained infrastructure report increased academic
achievement, less ecological degradation, and improved insti-
tutional reputation [20, 22]. On the other hand, poor infra-
structure impairs research capabilities, disrupts instruction,
and reduces student engagement.

The state of tertiary institutions' infrastructure continues to
be a significant problem in developing nations like Nigeria.
Congested classrooms, deteriorating laboratories, over-
stretched utilities, and unreliable digital systems are the results
of rapid population growth, inadequate funding, and a poor
maintenance culture. Many institutions still face challenges
with infrastructural deterioration, unstable power supplies, in-
effective drainage, and insufficient water and sanitation sys-
tems, despite the fact that interventions from organizations
such as TETFUND have produced isolated improvements
[16]. These gaps in infrastructure have a direct impact on ac-
ademic performance, restrict opportunities for hands-on learn-
ing, and lower the overall efficacy of the institution.

These domestic issues are reflected in the Polytechnic, Iba-
dan, one of Nigeria's top technical institutions. Since its
founding in 1970, the institution has seen substantial growth
in both its student body and academic offerings, but infrastruc-
ture development has not kept up with this growth. Inadequate
workshop equipment, crowded lecture halls, erratic electricity
supplies, inadequate drainage systems, a lack of recreational
areas, and dispersed waste dumps have all grown to be urgent
issues that need immediate attention. The practical training
that polytechnic education is renowned for is undermined by
the frequent power outages that affect laboratories and work-
shops. The need for renewable energy alternatives is also
highlighted by the fact that a high reliance on generators is
unsustainable given the rising cost of fuel.
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A modern tertiary institution's ability to function depends
equally on environmental balance. Campuses are expected to
embrace green technologies, lower waste generation, enhance
drainage systems, protect natural landscapes, and encourage
sustainable resource use as worries about pollution, climate
change, and ecological degradation grow on a global scale
[15]. In academic settings, good environmental management
improves aesthetic quality, lowers health risks, and increases
student concentration. The Polytechnic, Ibadan is one of many
institutions that lack proper sanitation facilities, organized
waste management systems, environmental awareness cam-
paigns, and environmental law enforcement. Poor landscaping
techniques, careless trash disposal, and flooding during rainy
seasons endanger campus safety and the environment [3].

These difficulties underscore the necessity of an inte-
grated evaluation of the institution's environmental balance
and infrastructure. Although general university infrastruc-
ture deficiencies have been the subject of Nigerian literature,
polytechnics, which have different mandates in technologi-
cal and vocational training, have received less attention [9].
Fewer studies have directly connected environmental sus-
tainability practices on polytechnic campuses with adequate
infrastructure. This disparity is important because environ-
mental systems and infrastructure are closely related: inade-
quate environmental management speeds up the deteriora-
tion of infrastructure, while poorly designed infrastructure
can exacerbate environmental issues. Long-term institu-
tional sustainability thus requires a comprehensive under-
standing of this relationship.

Given these shortcomings, the current study intends to eval-
uate The Polytechnic, Ibadan's infrastructure in terms of envi-
ronmental balancing in order to create sustainable strategies
that will enhance instruction, learning, and campus wellbeing.
The goal of the study is to present an evidence-based under-
standing of the state of infrastructure facilities today, the ob-
stacles to their efficient development and upkeep, and the de-
gree to which academic and extracurricular activities are im-
pacted by infrastructure conditions. Additionally, it assesses
how well the institution's environmental management proce-
dures conform to sustainability principles. The study offers in-
sightful information through this integrated assessment that
can help direct institutional planning, facilitate the adoption of
sustainable campus development techniques, and foster a
more robust and healthy learning environment.

Ultimately, improving infrastructure and environmental
balancing at The Polytechnic, Ibadan, is not only essential for
academic excellence but also crucial for maintaining the insti-
tution’s competitiveness in Nigeria’s higher education sector.
This study, therefore, serves as a critical step toward inform-
ing policy decisions, strengthening institutional governance,
and promoting sustainable practices that will benefit students,
staff, administrators, and the broader community.
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2. Literature Review

Infrastructural facilities are foundational to the effective op-
eration of any society, playing a pivotal role in the develop-
ment and sustainability of sectors such as education,
healthcare, transportation, and industry. In higher education
institutions, infrastructural facilities encompass the physical
and organizational structures necessary for academic, admin-
istrative, and social functions, including classrooms, laborato-
ries, libraries, hostels, administrative buildings, transport net-
works, water supply systems, and electricity infrastructure [1,
10]. The adequacy and efficiency of these facilities directly
influence the quality of education, student performance, and
institutional reputation.

In educational contexts, "infrastructure” refers broadly to
the necessary utilities, services, and physical structures that
make it possible for both academic and extracurricular activi-
ties to run smoothly. According to Adebayo and Aluko [4],
while poor infrastructure is a significant obstacle to effective
learning, well-developed infrastructure improves academic
performance, increases student retention, and favorably af-
fects institutional rankings. This viewpoint is consistent with
the difficulties seen at The Polytechnic, Ibadan, where inade-
quate technological and physical resources have impeded the
provision of education at its best. Transportation infrastructure,
for instance, significantly affects student mobility. It was
highlighted that poor road networks and insufficient campus
transport systems contribute to absenteeism, lateness, and de-
creased academic efficiency. Similarly, ICT integration has
emerged as a critical factor in institutional efficiency. The re-
searchers found that automated student records [6], online
learning platforms, and smart classrooms improve administra-
tive processes and learning outcomes, underscoring the need
for modern technological infrastructure at Nigerian polytech-
nics.

Research identifies several critical categories of higher ed-
ucation infrastructure. Academic facilities such as classrooms,
lecture halls, laboratories, and libraries directly influence stu-
dent engagement and research capacity. Administrative infra-
structure, including ICT-enabled offices and faculty manage-
ment systems, underpins institutional governance and opera-
tional efficiency [6]. Residential and welfare facilities, such as
hostels, are linked to academic performance, with well-main-
tained accommaodations reducing transportation stress and en-
hancing access to campus resources. Transport and road net-
works facilitate mobility within and beyond campuses, with
deficiencies leading to congestion and restricted access. Util-
ity and environmental facilities, encompassing water supply,
electricity, and waste management systems, are integral to
sustainable campus operations.

Quality education is contingent upon the availability and
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adequacy of infrastructural facilities. Beyond mere provision,
infrastructure must be relevant to course requirements, suffi-
cient for the student population, and aligned with contempo-
rary academic and industrial demands [21]. Student-friendly
environments, including well-ventilated classrooms, recrea-
tional spaces, and accessible facilities, have been linked to en-
hanced motivation, engagement, and academic performance.
Regular maintenance is equally critical, as infrastructure dete-
rioration negatively impacts teaching, learning, and safety,
emphasizing the need for structured upkeep and sustainable
resource management [13]. Compliance with international
standards further ensures competitiveness, global collabora-
tion, and accreditation recognition [18, 19].

On the other hand, inadequate infrastructure severely re-
duces the quality of education. Inadequate labs, packed class-
rooms, and a lack of educational resources impair student per-
formance and reduce competitiveness in international settings
[8]. The study of Ejiogu pointed out that while poor research
infrastructure limits academic productivity and technological
innovation, deteriorating facilities impede the development of
critical thinking and practical skills [12]. As a result, graduates
frequently lack practical skills, which lowers their employa-
bility and limits their ability to contribute to the development
of the country.

Polytechnics in Nigeria face systemic infrastructural chal-
lenges, including inadequate funding, poor maintenance,
overpopulation, unstable power supply, outdated equipment,
bureaucratic delays, and limited public-private partnerships
[8]. These factors collectively constrain the ability of institu-
tions to provide quality technical education. At The Polytech-
nic, Ibadan, these challenges manifest in overcrowded lecture
halls, insufficient hostel accommodations, outdated laborato-
ries, and unreliable electricity. Addressing these constraints
necessitates increased investment, structured maintenance
programs, enhanced policy coherence, and collaboration with
private sector stakeholders to improve educational outcomes
and institutional sustainability.

3. Materials and Methods

The study was conducted within The Polytechnic, Ibadan,
a large tertiary institution located in Ibadan, Oyo State, Nige-
ria (Figures 1 and 2). The campus consists of academic build-
ings, administrative offices, workshops, hostels, recreational
spaces, road networks, drainage systems, green areas, and var-
ious utilities that collectively support teaching, learning, re-
search, and campus administration. The institution’s diverse
physical environment made it an appropriate setting for ana-
lysing the condition and distribution of infrastructural facili-
ties and environmental management practices.
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Figure 1. The Polytechnic, Ibadan within Ibadan North Local Government.
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Figure 2. Base Map of The Polytechnic, Ibadan.

A descriptive survey research design was adopted to enable
a systematic examination of the existing infrastructural condi-
tions and their relationship with campus environmental qual-
ity. This design allowed the study to explore current realities
without manipulating any variables. Primary data were col-
lected through structured questionnaires administered to stu-
dents, academic staff, administrative personnel, and non-aca-
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demic workers. The questionnaire captured perceptions of fa-
cility adequacy, maintenance effectiveness, environmental
quality, and challenges associated with infrastructure utilisa-
tion. In addition, key-informant interviews were conducted
with facility managers, maintenance supervisors, unit heads,
and environmental officers to obtain deeper qualitative in-
sights into the operation, challenges, and sustainability of in-
stitutional facilities. Direct field observations were carried out
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across the campus to assess the physical state of buildings,
road surfaces, drainage channels, green areas, water supply
points, power systems, and waste management facilities. A
standardised observation checklist guided this process to en-
sure consistency and accuracy. Institutional documents, gov-
ernment publications, project records, and scholarly literature
were also consulted to provide secondary data that comple-
mented the primary information.

The study population consisted of students, lecturers, ad-
ministrative staff, and non-academic personnel within the in-
stitution. Based on official records for the 2023/2024 aca-
demic session, the population included 15,192 students and
277 academic staff. A scientifically justified sample size of
342 respondents was used. Of this number, 304 were students,
representing approximately two percent of the student popu-
lation, which is considered adequate for large, relatively ho-
mogeneous groups. Twenty-eight lecturers were sampled, rep-
resenting ten percent of the academic staff strength, to ensure
sufficient representation of academic personnel whose facility
needs differ from those of students. Three administrative staff
were included due to their central role in policy and planning,
while seven non-academic personnel were selected because of
their involvement in sanitation, maintenance, and campus ser-
vices.

A combination of sampling techniques ensured representa-
tiveness and depth. Stratified sampling was used to divide the
population into major groups: students, lecturers, administra-
tive staff, and non-academic workers, so that each segment of
the campus community was represented. Simple random sam-
pling was then employed to select respondents within the
larger strata, particularly students and academic staff, to elim-
inate selection bias. Purposive sampling was applied for ad-
ministrative and non-academic staff whose professional re-
sponsibilities provided essential insights into campus infra-
structure and environmental operations.

All collected data were subjected to both descriptive and
inferential statistical analysis. Descriptive statistics such as
frequencies, percentages, and mean scores were used to sum-
marise responses regarding facility adequacy, environmental
conditions, and maintenance performance. Weighted mean
analysis was conducted to quantify the adequacy of various
infrastructural components based on Likert-scale responses.
Inferential analysis included chi-square tests used to deter-
mine whether significant relationships existed between cate-
gorical variables, such as respondent groups and their assess-
ment of facility adequacy. Correlation analysis was carried out
to explore the strength and direction of relationships between
infrastructural conditions and academic or environmental out-
comes. Regression analysis was employed to determine the
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predictive influence of infrastructure quality on student en-
gagement and campus productivity indicators. All statistical
analyses were performed using SPSS Version 20, while Mi-
crosoft Excel supported data cleaning, coding, and visual rep-
resentation. GIS-enabled tools available through the Kobo
Toolbox platform provided spatial referencing for observed
infrastructural elements across the campus. This methodolog-
ical approach ensured a rigorous and comprehensive appraisal
of infrastructural facilities and environmental management
practices within The Polytechnic, Ibadan, thereby enhancing
the validity and reliability of the study’s findings.

4. Findings and Discussion

Demographic Characteristics of Respondents

The demographic results reflect a representative mix of
campus users, comprising 342 respondents drawn from both
staff and students. Females accounted for a slightly higher per-
centage (51.8%) than males (48.2%), while most respondents
fell within the 18-34 age bracket, consistent with the youthful
profile of tertiary institutions. Students accounted for 88.9%
of participants, offering firsthand experiential insights into in-
frastructural and environmental conditions, whereas staff re-
sponses provided administrative and operational perspectives.

Adequacy of Infrastructural Facilities

The assessment of infrastructural facilities revealed consid-
erable variation in students’ academic performance across
campus utilities. Classrooms and road networks were among
the most adequate, with weighted means of 3.32 and 3.49, re-
spectively, suggesting moderate functionality capable of sup-
porting daily academic activities (Table 1 and Figure 3). This
implies the likelihood of congestion and stress due to the in-
creasing enrollment of students. Electricity supply (mean =
3.17) and library facilities (mean = 3.06) appeared moderately
adequate, yet their performance still fell short of optimal
standards necessary for a technologically competitive aca-
demic environment. Laboratories, sports facilities, and drain-
age systems were identified as the most inadequate, with
drainage scoring the lowest mean of 1.99. The critical state of
drainage infrastructure aligns with findings by Ajah, and
Chigozie-Okwum, who observed that poor drainage systems
in tertiary campuses exacerbate flooding and structural deteri-
oration [6]. The grand weighted mean of 2.56 indicates overall
infrastructural inadequacy, reinforcing the notion that existing
facilities do not sufficiently meet the institution’s academic
and welfare demands. This result resonates with broader in-
frastructural analyses of Nigerian tertiary institutions, where
deteriorating physical assets and limited investment remain
persistent challenges [8].
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Table 1. Adequacy of Campus Facilities for Students’ Needs.

L Very Ade- Adequate Neutral Inadequate Very Inad-

Facilities quate (5) @) @) @) equate (1) XFxW Mean
Classrooms 1 211 22 101 7 342 1,134 3.320
Laboratories 1 116 139 78 8 342 1,012 2.960
Library Facilities 0 123 146 67 6 342 1,047 3.060
Electricity Supply 1 160 99 73 9 342 1,085 3.170
Road Network 0 232 34 74 2 342 1,192 3.490
Drainage System 0 15 34 288 5 342 679 1.990
Sports and Recreational 107 48 150 37 342 939 2.750
Spaces

ICT Facilities (Internet, e- 0 73 75 175 19 342 916 2 680

Learning)

Grand Weighted Mean = 2.56
Source: Field Survey, 2025

Adequacy of Infrastructure Facilities at The Polytechnic, Ibadan

Roads
Classrooms
Electricity
Library
Laboratories
Sports

ICT

Drainage

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Mean Likert Score (1=Very Inadequate ... 5=Very Adequate)

Source: Field Survey, 2025

Figure 3. Adequacy of Infrastructural Facilities at The Polytechnic, Ibadan.

Maintenance Culture and Institutional Commitment deplorable state (Figure 5). Respondents attributed infrastruc-
The study revealed a deficient maintenance culture, with  tural decline mainly to inadequate funding from the govern-
45.9% of respondents reporting that maintenance activities ment, increasing population pressure, and weak policy imple-
were rarely executed on campus existing facilities (Figure 4). mentation.
Only 21.6% indicated regular maintenance despite the exist-
ence of an institutional maintenance unit, which was also in a
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Figure 4. Condition Classroom.

St

Source: Field Survey, 2025

Figure 5. Works and Maintenance Unit.

These findings support earlier observations by [20, 21],
who emphasized that the absence of structured maintenance

policies accelerates infrastructural decay in higher institutions.

Poor policy enforcement and inconsistent funding have been
widely documented as constraints in Nigerian polytechnic
management systems.

The Chi-square test produced a significant result (y? =
142.67; p = 0.000), indicating a strong interrelationship
among identified challenges such as insufficient funding, lack
of planning, corruption, and weak institutional policies. This
interconnectedness aligns with the infrastructure-governance
nexus described by [5] who argued that governance inefficien-
cies often amplify infrastructural deficits in educational insti-
tutions. The dominance of governance-related factors, partic-
ularly lack of planning (62.0%) and weak institutional policy
(63.7%), underscores that infrastructural challenges stem
more from administrative failures than environmental con-
straints [14]. Environmental management on campus was also
found to be considerably weak. It was revealed that 66.7% of
respondents rated the maintenance of green spaces as fair,
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while 17.0% rated them poor. Waste management was de-
scribed as inadequate by 40.1% of respondents, indicating in-
consistent enforcement of sanitation regulations. These out-
comes are consistent with the findings of [2], who highlighted
waste mismanagement and deteriorating green spaces as re-
curring environmental issues in Nigerian campuses. While
57.3% of respondents acknowledged that environmental haz-
ards such as flooding and erosion significantly worsen infra-
structural decay (Figures 6 and 7). The low drainage adequacy
score reinforces this, as poor drainage typically magnifies ero-
sion, puddling, and structural wear [7].

T &

Figure 7. Condition of Road at Middle Belt of the Campus.

These challenges disrupt teaching efficiency, reduce stu-
dents’ concentration, and impair learning outcomes, similar to
the trends identified by [17]. Extracurricular engagement was
also significantly affected by insufficient recreational and
sports facilities, with 32.5% of respondents reporting frequent
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disruptions. Recreational and open spaces form crucial com-
ponents of student well-being and social development, and
their inadequacy has been shown to diminish campus life

quality (Figure 8). The composite mean of 3.67 indicates mod-
erate engagement, yet constraints persist due to poor facility
availability.

Figure 8. Condition of Available Recreation Facilities on Campus.

The correlation coefficient (r = 0.712; p < 0.001) demon-
strated a strong positive relationship between infrastructural
adequacy and academic/extracurricular performance. This
finding supports the conclusion that improved infrastructure
directly enhances student outcomes.

Influence of Infrastructure on Academic Performance

Regression analysis provided deeper insights into the spe-
cific infrastructural elements influencing student performance

(Table 2). However, inadequate classrooms, Laboratory, Elec-
tricity supply, and Drainage system exerted significant nega-
tive effects on academic outcomes, revealing the adverse con-
sequences of overcrowding and environmental stress. The
model explained 36.8% of the variance in academic perfor-
mance, illustrating the substantial role infrastructure plays in
shaping campus learning conditions.

Table 2. Influence of Infrastructure on Academic Performance.

Predictor Variables B SEB
Classrooms —0.472 0.136
Laboratories 0.581 0.147
Library Facilities 0.243 0.118
Electricity Supply 0.312 0.095
Road Network 0.108 0.123
Drainage System -0.596 0.132
Sports/Recreation 0.216 0.098
ICT Facilities 0.072 0.119

R2 = .368 Adjusted R2 = .337 F (8, 175) = 11.87, p < .001
Source: Field Survey, 2025

Influence of Infrastructure on Extracurricular Participa-
tion

According to Table 3, the model predicting extracurricular
participation shows that library facilities and recreational

B t p
-0.345 -3.47 .001
0.387 3.96 <.001
0.179 2.06 041
0.249 3.28 .001
0.081 0.88 380
-0.436 -4.52 <.001
0.169 2.20 029
0.058 0.61 544

spaces emerged as positive predictors, while an unstable elec-
tricity supply and inadequate laboratories negatively influ-
enced participation. The model accounted for 40.2% of the
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variation in extracurricular engagement, highlighting the im-
portance of infrastructure in determining holistic student de-
velopment. The results provide strong evidence that infra-
structural and environmental conditions at The Polytechnic,
Ibadan, significantly influence both academic and extracurric-
ular outcomes. These findings reinforce the conclusions of

[11], who emphasized that sustainable infrastructure govern-
ance, anchored in improved funding, policy strengthening,
and consistent maintenance, is crucial for educational resili-
ence and environmental sustainability in Nigerian tertiary in-
stitutions.

Table 3. Influence of Infrastructure on Extracurricular Participation.

Predictor Variables B SEB
Classrooms —0.104 0.144
Laboratories —0.516 0.160
Library Facilities 0.684 0.131
Electricity Supply -0.713 0.116
Road Network —-0.052 0.120
Drainage System 0.498 0.126
Sports/Recreation 0.291 0.107
ICT Facilities 0.056 0.122

Source: Field Survey, 2025

5. Conclusion and Recommendations

The study recommends strengthening institutional fund-
ing through diversified sources such as Public—Private Part-
nerships, alumni endowments, and dedicated maintenance
budgets. Policy frameworks should be reviewed and en-
forced through a functional Facilities Management Unit to
ensure proactive maintenance. Environmental awareness
programmes, student participation in sustainability initia-
tives, and improved waste management practices are essen-
tial for enhancing campus conditions. The adoption of tech-
nology-driven maintenance systems, including GIS-based
monitoring, will improve efficiency, transparency, and long-
term planning. Finally, collaboration with government agen-
cies, professional bodies, and environmental organizations
should be intensified to access technical support and pro-
mote best practices. The study concludes that infrastructural
inadequacies and weak environmental management signifi-
cantly affect academic and extracurricular activities at The
Polytechnic, Ibadan. Addressing these challenges requires
improved funding, stronger policy enforcement, community
participation through alumni, digital maintenance systems,
and external partnerships. Implementing these measures will
enhance infrastructural reliability, environmental quality,
and overall institutional sustainability.
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p t p
—0.069 -0.72 474
—0.322 -3.22 .002
0.501 5.22 <.001
—-0.521 —6.14 <.001
—0.039 —0.43 .666
0.347 3.95 <.001
0.228 2.72 .007
0.041 0.46 .645
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