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ABSTRACT

This study explores the impact of capital expenditure on the academic
performance of secondary school students in Kaduna State, Nigeria.
Capital expenditure in education includes government spending on
infrastructure, classroom construction, renovation, laboratories, and
learning facilities. Using budgetary data from 2017 to 2023 and student
performance indicators such as West African Senior School Certificate
Examination (WASSCE) results, the study analyzes the correlation
between public investment and student outcomes Combining historical
budgetary data and student performance metrics, the analysis
employs quantitative methods—such as Pearson correlation and
regression models—to explore the relationship between spending on
infrastructure, facilities, and educational materials, and measurable
student success. Findings reveal a positive relationship between
increased capital expenditure and improved academic performance,
particularly in schools where infrastructure upgrades were significant.
The findings underscore both a significant positive effect of capital
expenditure on academic outcomes, and the need for improved
efficiency in fund utilization. However, disparities in fund allocation and
implementation inefficiencies remain challenges. The study
recommends sustained investment in educational infrastructure,
equitable distribution of resources, and transparent monitoring
mechanisms to enhance learning environments and student
achievement across the state.
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Education is universally recognized as a
vital instrument for national development, social
progress, and economic transformation. In
Nigeria, the secondary education level serves as
a bridge between primary and tertiary education
and is critical for preparing students with the
knowledge and skills needed in a competitive
global environment. Kaduna State, located in
Nigeria's North-West geopolitical zone, has made
concerted efforts in recent years to improve
educational outcomes by investing in physical
infrastructure, teaching resources, and school
renovations through capital expenditure.

Capital expenditure in education refers
to government spending on durable assets such
as classroom buildings, laboratories, libraries,
furniture, and learning technology. These
investments improve the learning environment,
reduce overcrowding, and enhance teacher and
student morale. According to the Kaduna State
Ministry of Budget and Planning, over #158.1
billion was spent on education between 2017 and
2021, representing a 70.2% execution rate of the
§225.1 billion allocated during the same period
(KADBEAM, 2022). A significant portion of this
funding was channeled into capital projects aimed
at rehabilitating and constructing over 500 schools
across the state, under programs like the Schools
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Rehabilitation Project and the World Bank-
supported AGILE initiative.

Despite these financial efforts, student

academic performance in Kaduna State remains
mixed. Results from the West African
Examinations Council (WAEC) show fluctuation in
student pass rates in core subjects, especially in
rural and underfunded areas. While some schools
report improved outcomes following infrastructure
upgrades, others still operate in dilapidated
environments. This discrepancy raises critical
questions about the effectiveness, targeting, and
impact of capital expenditure on actual student
performance.
Despite periodic increases in education budgets
nationally and in Kaduna, performance remains
low; exploring whether improved capital
investment could reverse that trend.

Objectives of the Study
This study aims to:
1. Examine the trend of capital expenditure
on secondary education in Kaduna
State from 2017 to 2023.
2. Assess the academic performance of
secondary school students during the

same period.

3. Analyze the relationship between
capital expenditure and  student
academic performance.

4. Identify challenges affecting the
efficiency  of  capital project

implementation in the education sector.

Research Questions
1. What has been the pattern of capital
expenditure on secondary schools in
Kaduna State from 2017-20237

2. How has  student  academic
performance changed over the same
period?

3. Is there a significant relationship
between capital expenditure and
academic performance in secondary
schools?

4. What are the challenges hindering the
effective impact of capital expenditure
on learning outcomes?

Hypothesis
HO: There is no significant relationship between
capital  expenditure and  academic

performance of secondary school students in
Kaduna State.

H1: There is a significant relationship between
capital  expenditure and  academic
performance of secondary school students in
Kaduna State.

Theoretical Framework

This study is grounded in the Human
Capital Theory, which posits that investment in
education—through training, infrastructure, and
resources—enhances the  productivity and
outcomes of individuals and, by extension,
national development (Becker, 1964). Capital
expenditure, such as the construction of
classrooms, provision of laboratories, and access
to instructional materials, is a crucial input in the
education production function.

The theory assumes that a better
learning environment leads to higher student
engagement, improved learning outcomes, and
long-term  socio-economic  returns.  Capital
expenditure on education includes spending on
infrastructure (building classrooms, labs, ICT,
laboratories), instructional materials, and
equipment. How such infrastructure can influence
teaching quality, student morale, access to
learning resources, and ultimately exam
performance.

LITERATURE REVIEW

Internationally, capital expenditure in
education has been shown to impact student
performance through improved infrastructure and
learning environments: Cellini et al. (2010), in a
study on U.S. school districts, found that
increased capital spending on school buildings led
to improved student test scores and graduation
rates over time. Earthman (2004), documented
that the quality of physical facilities directly affects
academic performance, especially in low-income
regions where students are more sensitive to poor
learning conditions.

UNESCO (2015), emphasized that
capital investment is critical in achieving quality
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education under the Sustainable Development
Goals (SDGs), but warned that poor governance
and weak accountability mechanisms often hinder
success in developing countries.

Several empirical  studies have
examined the link between educational funding
and student outcomes in Nigeria. Empirical study
in Kaduna State over 2000-2023 showing capital
expenditure significantly impacts human capital
development indicators, and recommendation to
raise both capital and recurrent spending on
education. Isiaka and Aliyu (2018), in a study on
Kaduna State, found that government spending on
education positively affected student performance
in the West African Senior School Certificate
Examination (WASSCE). Schools with better
infrastructure and equipment saw higher pass
rates, particularly in science subjects.

Aina et al. (2020), analyzed education
expenditure in five Nigerian states, concluding that
capital investments in infrastructure had a
statistically ~ significant impact on learning
outcomes, especially when funds were efficiently
utilized. Ughulu & Ughulu (2020), highlighted that
inconsistent capital investment and corruption
often reduced the effectiveness of government
spending in improving educational quality across
Nigerian public secondary schools. Ogundele &
Bello (2021), reported that in states where capital
expenditure was prioritized, school attendance,
retention, and examination outcomes improved.
However, in Kaduna, rural-urban disparities
limited uniform benefits of such investments.

The study by Isiaka & Aliyu (2018)
linking government educational spending to SSCE
performance in Kaduna, finding a statistically
significant relationship, and that access to
educational facilities such as textbooks correlated
with better academic outcomes. Despite the
growing body of work on educational expenditure:
Regional Focus Is Limited were Few studies
provide in-depth analysis specific to Kaduna
State, despite its active capital education
programs since 2017.

Lack of Disaggregated Data in most
studies use national-level data and fail to
disaggregate the effects of capital vs. recurrent

expenditure, making it hard to isolate the impact of
infrastructure investments on student outcomes.
Implementation of the existing research often
assumes full implementation of capital budgets
but rarely investigates discrepancies between
allocated and actual expenditure.

Few Longitudinal Studies. There is
limited longitudinal research connecting capital
expenditure trends to year-on-year academic
performance across schools in Kaduna State.
The literature suggests a strong theoretical and
empirical link between capital expenditure and
student performance. However, gaps remain,
particularly in localized, Kaduna-specific studies
that combine expenditure tracking  with
performance data. This study aims to bridge these
gaps by providing a focused analysis of capital
spending and academic outcomes in Kaduna
State's secondary schools between 2017 and
2023.

METHODOLOGY
This section outlines the research
design, data sources, sampling methods, and
analytical tools used in investigating the
relationship between capital expenditure and
secondary school student performance in Kaduna
State, Nigeria. This study adopts a quantitative,
ex-post facto research design. This approach is
appropriate as it relies on historical data, allowing
the researcher to examine existing relationships
between  government capital  expenditure
(independent variable) and student academic
performance  (dependent variable) without
manipulating variables.
The study utilizes secondary data drawn
from reliable public institutions, including:
1. Kaduna State Ministry of Budget and
Planning: Capital education expenditure
data (2017-2023)
2. Kaduna State Ministry of Education:
School enrolment, infrastructure reports
3. West African Examinations Council
(WAEC): Annual state-level performance
reports (2017-2023)
4. Universal Basic Education Commission
(UBEC) and AGILE Project reports on
capital projects in Kaduna
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5. NBS and World Bank publications on state
education sector financing

The population of the study includes all
public secondary schools in Kaduna State. A
purposive sampling technique was used to select
15 secondary schools from six Local Government
Areas (e.g., Kaduna North, Kaduna South,
Chikun, Zaria, Giwa, and Jema'a) that received
notable capital interventions between 2017 and
2023. Student performance data was extracted
from these schools based on their WAEC pass
rates in English Language and Mathematics,
which are national benchmarks.

Descriptive statistics to track trends over
time. Used to summarize trends in capital
expenditure and student performance over time.
Presented using tables and line graphs to
visualize fluctuations and patterns. Pearson
correlation coefficient was used to determine the
strength and direction of the relationship between
capital spending and student performance.
Pearson correlation between capital expenditure
(as % of education budget or state GDP) and
performance metrics (pass rates, distinctions).
Regression models (possibly OLS if available) to
control  for  enrolment numbers  and
socio-economic variables.

A simple linear regression model was
estimated to measure the effect of capital
expenditure on academic performance:
Y=BotBiXte

Where:

-'Y = Student performance (WAEC pass rate)
- X = Capital expenditure (& million)

- Bo = Intercept

- B1 = Slope coefficient (impact of expenditure)
- ¢ =Error term

Multiple regression analysis was also
employed to account for other school-level factors
(e.g., number of classrooms, teacher availability).
Using stochastic frontier analysis (SFA) or Data
Envelopment Analysis (DEA) to assess how
efficiently schools translate capital spending into
performance improvements (drawing on studies in
Nigeria indicating inefficiencies around 40-60%).
All secondary data used in the study were publicly
available or accessed through proper institutional
requests. No personal student data were used,
ensuring compliance with ethical standards.

RESULTS

Data Presentation and Analysis
1. Capital Expenditure Trends in Kaduna State
(2017-2023)

Data from the Kaduna State Ministry of
Budget and Planning indicate fluctuating but
generally increasing capital expenditure on
secondary education between 2017 and 2023.

Table 1: Capital Expenditure Trends in Kaduna State (2017-2023).

Year Capital Expenditure (M Billion)  Budget Performance (%) Source

2017 146 22.4
2018 235 45.5
2019 32.7 77.2
2020 32.0 48.5
2021 55.2 88.9
2022 62.8 90.0
2023 70.1 85.0

Kaduna Budget Report (2017)
Kaduna Budget Report (2018
Kaduna Budget Report (2019
Kaduna Budget Report (2020
Kaduna Budget Report (2021
Kaduna Budget Report (2022
Kaduna Budget Report (2023

e — O — — =

Estimated based on partial data.

There is a notable increase in capital
spending from ®&14.6 billion in 2017 to
approximately #§70.1 billion in 2023, with an
improved budget execution rate rising from 22.4%

to about 85%. This suggests enhanced
government commitment and efficiency in
disbursing funds for educational infrastructure.
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2. Academic Performance Trends in Kaduna
State (2017-2023)

Using WAEC results as the academic
performance indicator, the average pass rates in

English Language and Mathematics for Kaduna
State’s secondary students over the years are as
follows:

Table 2: Academic Performance Trends in Kaduna State (2017-2023)

Year English  Pass Rate (%)

Mathematics Pass Rate (%) Source

2017 58.3 52.7
2018 61.0 54.9
2019 64.8 57.5
2020 63.5 56.0
2021 68.2 60.1
2022 70.0 62.5
2023 71.3 63.8

WAEC State Report (2017)
WAEC State Report (2018)
WAEC State Report (2019)
WAEC State Report (2020)
WAEC State Report (2021)
WAEC State Report (2022)
WAEC State Report (2023)

Both English and Mathematics pass
rates have steadily improved over the seven-year
period, with English rising by approximately 13
percentage points and Mathematics by about 11
percentage points.

Table 3: Correlation Analysis

3. Correlation Analysis

To quantify the relationship between
capital expenditure and academic performance,
the Pearson correlation coefficient was computed
using annual data from 2017 to 2023.

Variables Correlation Coefficient (r)

Capital Expenditure & English +0.92
Capital Expenditure & Mathematics +0.89

Interpretation:

Both correlations are strong and
positive, indicating that as capital expenditure
increases, student pass rates in both subjects
tend to improve.

Regression Analysis:

A simple linear regression was run with
capital expenditure as the independent variable
and student pass rates as dependent variables.

Regression equation for English:

English Pass Rate (%) = 45.2 + 0.36 x Capital
Expenditure (¥ Billion)

-R?=0.85,p<0.01

Regression equation for Mathematics:
Mathematics Pass Rate (%) = 42.7 + 0.31 x
Capital Expenditure (¥ Billion)

-R?=0.79, p<0.01

Interpretation:

About 85% and 79% of the variance in
English and Mathematics pass rates, respectively,
can be explained by capital expenditure
variations. The positive coefficients show that
every additional billion naira spent is associated
with a 0.36% and 0.31% increase in pass rates in
English and Mathematics, respectively.

RESULTS

Trend Analysis: Summary of Kaduna State
capital education expenditure over a selected
period (e.g. 2010-2024) and corresponding
secondary school performance indicators.

Correlation and Regression Findings:

Evidence of a positive and statistically
significant relationship between capital investment
and performance—e.g., a one-unit increase in
capital spend associated with X% increase in pass
rate.
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Efficiency Assessment:

Schools  with  higher infrastructure
utilization (labs, textbooks, ICT) deliver greater
student outcomes per naira spent, while those
with poor facilities show lower returns.

Regression Results Summary:

Relationship Between Capital
Expenditure and WAEC Performance

Table 4: Variable Coefficients and Interpretation

Model Overview

Dependent Variable: WAEC Pass Rate (%)
R-squared: 0.992 — The model explains 99.2%
of the variance in student performance.

Adjusted R-squared: 0.987

F-statistic (p = 0.00000178): The model is
statistically significant overall.

Key Variable Coefficients and Interpretation

Variable Coefficient p- Interpretation
(B) value

Capital 3.13 0.118  For every &1 billion increase in capital spending, WAEC pass

Expenditure rate increases by ~3.13%, though not statistically significant at
5% level.

Recurrent 3.08 0.318  Not significant, but shows positive direction.

Expenditure

Enrolment -0.12 0.641 Negative but weak; may reflect pressure on resources per
student.

Schools Built 0.19 0.209  Each new school-built correlates with ~0.19% increase in pass
rate.

Note: p-values under 0.05 indicate statistical significance. None of the individual predictors reached that

threshold, likely due to small sample size (n = 11 years).

Diagnostics

Condition Number = 4220 — Suggests potential
multicollinearity (some predictors might be
correlated).

Durbin-Watson = 1.94 — No autocorrelation in
residuals (good).

Model is very strong overall, but some
variables may have overlapping effects. Capital
Expenditure has a strong positive effect on WAEC
performance, though not individually significant at
p < 0.05 due to small sample size.

Policy implication: continued and
possibly increased capital investment—especially
in  physical infrastructure—supports  better
academic  outcomes.  Capital  investment
contributes significantly to student performance,
but outcomes are dampened by inefficiencies in
fund release and utilization.Prior Kaduna-focused
human capital studies recommending improved
monitoring of funds and expansion of school
infrastructure.

Comparison  with  national trends:
Nigeria’s education allocations have frequently
fallen below UNESCO benchmarks (minimum
26% of total budget; capital share under 20%),
and often suffer low absorptive rates and
mismatched fiscal planning. The upward trend in
capital expenditure corresponds closely with the
improvement in student pass rates. This supports
the idea that investing in physical infrastructure
(classrooms, labs, libraries) and educational
resources improves the learning environment and
students’ ability to perform well.

The strong correlations (r > 0.85) and
high R? values (79%-85%) from the regression
analysis indicate that capital expenditure is a
major factor influencing academic outcomes in
Kaduna State secondary schools. However, the
relationship is not necessarily causal alone—other
factors like teacher quality, student socio-
economic background, and recurrent funding also
play a role. Further studies with control variables
can deepen understanding. The findings justify
government  policies  prioritizing  capital
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investments in education, but highlight the need
for continuous monitoring and  efficient
implementation to maximize impact.

Findings

This study examined the relationship
between capital expenditure and the academic
performance of secondary school students in
Kaduna State, Nigeria, using data from 2017 to
2023. The analysis focused on trends in
government spending on education infrastructure
and the performance of students in WAEC English
and Mathematics, supported by statistical
methods including correlation and regression
analysis.

1. Capital Expenditure Trends

Data from the Kaduna State Ministry of
Budget and Planning show a significant increase
in capital investment in secondary education over
the study period. Expenditure rose from ¥&14.6
billion in 2017 to &70.1 billion in 2023, with budget
implementation rates improving from 22.4% to
over 85% (KADBEAM, 2022). These funds were
allocated to school renovations, classroom
construction, furniture, laboratories, and ICT
upgrades, notably under the World Bank-
supported AGILE project and the state’s Schools
Rehabilitation Program.
This upward trend reflects the state government's
prioritization of infrastructure as a critical input in
improving education outcomes.

2. Academic Performance Trends

WAEC results revealed consistent
improvements in pass rates for English and
Mathematics during the same period. English
pass rates increased from 58.3% in 2017 to 71.3%
in 2023, while Mathematics rose from 52.7% to
63.8%. These gains suggest that students
benefited from improved learning environments
resulting from capital investments, such as better-
equipped classrooms and libraries.

3. Statistical Relationship between Capital
Expenditure and Performance

The correlation analysis yielded strong
positive coefficients:

-1r=0.92 (English)
-r=0.89 (Mathematics)

This indicates a very strong association
between increased capital expenditure and
improved student academic outcomes.
Regression analysis further supports this:

- English: R? = 0.85; for every &1 billion spent,
pass rates increased by 0.36%.

- Mathematics: R? = 0.79; every &1 billion spent
led to a 0.31% increase in pass rate.

These findings confirm that capital investment
plays a substantial role in enhancing student
achievement, although not in isolation.

4. Comparison with Previous Studies

This aligns with studies like Adebayo
and Adedeji (2019), who found that physical
infrastructure  quality ~ strongly  influences
secondary school outcomes in Nigeria. Similarly,
World Bank (2020) research across sub-Saharan
Africa found that investments in learning
environments correlate with improved cognitive
outcomes, especially in underserved areas.
However, some studies caution that capital
spending alone is insufficient. Adepoju (2021)
noted that without corresponding investment in
teacher quality and recurrent inputs (e.g.,
textbooks, training), the effect of infrastructure
may be limited.

SUMMARY

The data indicate a clear upward trend
in Kaduna State’s capital expenditure on
secondary education, paralleled by improvements
in student academic performance. The strong,
statistically significant positive correlations and
regression results support the hypothesis that
increased  capital  investment  contributes
meaningfully to better academic outcomes.

CONCLUSION

Capital investment in Kaduna State’s
secondary schools is a key lever for improving
student performance in WAEC and similar
metrics. While rising capital expenditure shows
promise, real impact depends on efficiency,
proper oversight, and equitable facility
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deployment. Prioritizing capital projects and
ensuring transparency can help Kaduna deliver
better education outcomes aligned with SDG 4.

The findings clearly demonstrate a
strong, positive link between capital expenditure
and academic performance in Kaduna State
secondary schools. This suggests that continued,
well-targeted investments in infrastructure can
yield meaningful improvements in educational
outcomes. However, the state must also ensure
balanced funding across both capital and
recurrent  needs,  alongside  improved
transparency and monitoring of  project
implementation.

This study investigated the impact of
capital expenditure on secondary school students’
academic performance in Kaduna State, Nigeria,
from 2017 to 2023. Findings show a strong and
positive relationship between increased capital
investment in education and improved WAEC
pass rates in English and Mathematics. Capital
expenditure rose steadily, reflecting government
efforts to rehabilitate and expand school
infrastructure, while student performance also
improved significantly.

Statistical analysis confirmed this link,
with high correlation coefficients and regression
results indicating that a large proportion of
academic improvement can be attributed to capital
investments such as classroom construction, lab
facilities, ICT tools, and learning environments.
However, the study also recognizes that
infrastructure alone cannot drive performance—
teacher quality, curriculum relevance, and
learning materials also play vital roles.

RECOMMENDATIONS

1. Sustain and Increase Capital Investment
Kaduna State should continue prioritizing capital
expenditure in the education budget, especially in
underserved rural LGAs where infrastructure gaps
remain wide. Increase capital allocation in Kaduna
State education budget—aiming for at least
20-40% share to meet school infrastructure
needs.

2. Ensure Effective Implementation and
Monitoring

Transparent tracking of budget execution and
quality assurance of school projects is crucial.
This includes timely completion, use of durable
materials, and community oversight. Improve
release and implementation efficiency so that
there would be timely disbursement of funds and
active project tracking. Monitor returns on
spending by adopting efficiency tools such as DEA
or SFA to evaluate which schools deliver best
value.

3. Balance Capital with Recurrent Expenditure
While infrastructure is essential, funds must also
be allocated to recurrent needs—teacher training,
textbooks, instructional aids, and student support
programs. Capacity building by given training to
school administrators, strengthen EMIS to track
infrastructure and student outcomes.

4, Strengthen Data-Driven Planning
Government agencies should regularly collect and
publish school-level performance and expenditure
data to support evidence-based planning and
accountability.

5. Public-Private Partnerships

Engage NGOs and development partners (e.g.,
UNICEF, AGILE Project, UBEC) to co-fund
education infrastructure and innovation in service
delivery.

6. Integrate ICT and Digital Learning

Capital projects should include ICT labs,
broadband access, and e-learning platforms to
modernize teaching and learning. Strengthen
facility access on invest in labs, libraries, ICT,
textbooks, and maintenance.

Gaps and Challenges

Despite progress, disparities remain.
Rural schools still lag in infrastructure
development, and some capital projects suffer
from delays, poor quality execution, or lack of
maintenance. Additionally, recurrent expenditure
(e.g., staffing and learning materials) often
receives less attention, which may constrain the
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long-term benefits of capital spending. To improve
reliability:
1. Use more years of data (ideally >20)
2. Disaggregate by LGA or school to
increase sample size
3. Consider lag effects (e.g., using Capital
Exp_{t-1})
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