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ABSTRACT

This study investigates the role and impact of mathematics laboratories on the quality of
mathematics education in public secondary schools within Kaduna metropolis. Mathematics
laboratories provide practical, interactive, and hands-on learning experiences that deepen
students’ conceptual understanding and problem-solving skills. The research identifies critical
gaps in infrastructure and challenges hindering effective implementation, including inadequate
funding, limited teacher training, and insufficient policy prioritization. By adopting a qualitative
approach, the study highlights the role of laboratories in fostering critical thinking, collaboration,
and analytical skills in mathematics learning. The findings recommend targeted investments in
infrastructure, capacity building for educators, and policy reforms to ensure the effective
utilization of mathematics laboratories. The study concludes that integrating functional
mathematics laboratories is a pivotal step in transforming mathematics education and equipping
students with 21%-century skills essential for academic and professional success.
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Mathematics education is fundamental to the development of analytical reasoning, critical
thinking, and problem-solving skills necessary for advancement in science, technology, and
everyday decision-making. In Nigeria, however, the standard of mathematics education,
particularly in public secondary schools, continues to be a concern, as reflected in students’

persistent low achievement and poor attitude toward the subject.

One proposed strategy to address this issue is the use of mathematics laboratories — dedicated
learning environments where students engage in hands-on, practical activities to better
understand abstract mathematical concepts. Such laboratories have been shown to enhance
student engagement, conceptual understanding, and academic performance (Lesh & Doerr,
2003). These benefits highlight the importance of the availability and effective utilization of

mathematics laboratories in the teaching and learning process.

However, in Kaduna Metropolis and similar regions, the availability and accessibility of
mathematics laboratories remain limited. Many public schools lack the basic infrastructure and
materials required to establish and sustain functional mathematics labs. In addition, even where
these facilities exist, their utilization by teachers and students is often minimal due to a lack of

training, inadequate instructional support, and curriculum constraints (Boaler, 2002).

Furthermore, the impact of existing mathematics laboratories on students’ learning outcomes is
not well documented, raising questions about their practical effectiveness in the local context.
This underlines the need to assess how well these laboratories are being used and the extent to

which they influence mathematics achievement among secondary school students.
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Lastly, several challenges continue to hinder the full implementation and integration of
mathematics laboratories in public secondary schools — ranging from poor funding, shortage of
qualified teachers, to inadequate government support.This study, therefore, seeks to examine the
role of mathematics laboratories in enhancing the teaching and learning of mathematics in public
secondary schools within Kaduna Metropolis, focusing on their availability, usage, effectiveness,

and implementation challenges.

LITERATURE REVIEW

Theoretical Foundations

The constructivist theory emphasizes the importance of active engagement in learning. Piaget
(1970) and Vygotsky (1978) argue that hands-on activities and social interactions are crucial for
developing higher-order thinking skills. Mathematics laboratories align with these principles by

providing students with opportunities to explore, experiment, and collaborate.

Role of Mathematics Laboratories

Research highlights the benefits of mathematics laboratories in fostering interactive and
experiential learning. They enable students to visualize abstract concepts and apply mathematical
theories to practical problems (Artigue, 2002). Hattie (2009) notes that laboratory-based learning
environments improve retention and performance by promoting critical thinking and

collaboration.

Global Perspectives and Challenges
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Countries such as Singapore and the United States have successfully integrated mathematics
laboratories into their curricula, resulting in improved student engagement and performance
(Hattie, 2009). In African contexts, pilot programs in Kenya and South Africa have shown that
laboratories enhance students’ problem-solving abilities and understanding of mathematical
concepts (Lesh & Doerr, 2003). However, systemic challenges such as inadequate funding and
lack of teacher training hinder the widespread adoption of these facilities in Nigeria (Drijvers,

2015).

METHODOLOGY

This research investigates the role of mathematics laboratories in enhancing the teaching and
learning of mathematics in public secondary schools in Kaduna Metropolis, with specific
attention to the availability of such laboratories, existing infrastructure gaps, and the
practical experiences of mathematics educators in utilizing these facilities to improve student

learning outcomes.

RESULTS AND DISCUSSION

Importance of Mathematics Laboratories

Mathematics laboratories provide a platform for students to engage in hands-on activities, which
enhance their understanding of mathematical concepts. By using tools, models, and experiments,
students develop critical thinking and analytical skills that are essential for academic and

professional success (Kilpatrick et al., 2001).

Challenges in Implementation
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The successful implementation of mathematics laboratories in public secondary schools within

Kaduna Metropolis is challenged by several key factors:

1. Inadequate Funding and Infrastructure

Public secondary schools in Kaduna, like many across Northern Nigeria, struggle with limited
financial resources. A study examining the influence of school mapping on science laboratory
allocation within Kaduna State reported that many schools lacked functional laboratory

infrastructure due to poor funding and poor maintenance protocols (Hudu & Ngozi, 2021).

2. Non-Availability of Dedicated Mathematics Laboratories

Schools often lack laboratories designed for mathematics instruction. Facilities, when present,
are typically shared with science subjects or are ill-equipped for exploratory and practical math

learning activities.

3. Insufficient Teaching Aids and Laboratory Materials

Teachers frequently lack access to key instructional materials—such as geometric solids, algebra
tiles, and digital tools—needed to facilitate hands-on mathematics lessons. This undermines

efforts to implement an interactive, student-centered approach (Yakubu, 2021).

4. Limited Teacher Preparation in Practical Methods

There is minimal professional development available to equip teachers with practical, laboratory-

based pedagogical skills. Without adequate training, educators rely heavily on traditional lecture
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methods, which limits the effectiveness of theoretical concepts taught in abstract ways (Lawase

et al., 2021).

5. Weak Policy Enforcement and Monitoring

While Nigeria’s curriculum promotes experiential learning and interactive instruction,
enforcement and monitoring at the school level are sporadic. A performance evaluation by
Kaduna State’s Quality Assurance authority revealed that many public schools lacked basic
facilities—laboratories included—despite national curricular mandates (Kaduna State Quality

Assurance Report, 2018).

Recommendations

To address these challenges, the study recommends:Based on the findings of this study and
supported by the reviewed literature, the following recommendations are proposed to enhance
the effective implementation of mathematics laboratories in public secondary schools in Kaduna

Metropolis:

1. Increased Government Funding for Infrastructure Development
The Kaduna State Government, in collaboration with federal agencies such as UBEC,
should prioritize the provision of dedicated mathematics laboratories in public secondary
schools. As revealed by Hudu and Ngozi (2021), the lack of laboratory infrastructure
stems from inadequate funding and poor planning, which must be addressed through

targeted budgetary allocations and monitoring.
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2. Provision of Relevant Instructional Materials and Teaching Aids
To enable meaningful mathematics learning, schools should be equipped with essential
teaching aids like geometric models, graph boards, measuring tools, and ICT devices.
Yakubu (2021) emphasizes that instructional materials are central to improving student
performance and engagement in mathematics.

3. Training and Retraining of Mathematics Teachers on Laboratory Usage
Professional development programs should be organized to train teachers on laboratory-
based pedagogies. Lawase et al. (2021) noted that a lack of teacher preparedness
significantly hinders the effective use of mathematics laboratories. The Ministry of
Education should include this in its continuous professional development (CPD)
framework.

4. Development and Dissemination of a Mathematics Laboratory Implementation
Guide
A standardized framework outlining the structure, operation, and maintenance of
mathematics laboratories should be developed by curriculum agencies such as NERDC.
This aligns with the curriculum's emphasis on experiential learning (NERDC, 2019).

5. Regular Monitoring and Evaluation
The State Quality Assurance Department should intensify monitoring and evaluation of
school facilities to ensure the proper use and maintenance of mathematics laboratories.
As recommended by the Kaduna State Quality Assurance Report (2018), systematic

supervision plays a crucial role in sustaining educational interventions.

CONCLUSION

7 | Cite this article as:
Lambaya I. D et al: (2025), The Role Of Mathematics Laboratories In Enhancing In Teaching And Learning Of Mathematics In
Public Secondary Schools In Kaduna Metropoli



THE ROLE OF MATHEMATICS LABORATORIES IN ENHANCING IN TEACHING AND LEARNING
OF MATHEMATICS IN PUBLIC SECONDARY SCHOOLS IN KADUNA METROPOLIS

This study underscores the transformative potential of mathematics laboratories in enhancing
mathematics education in Kaduna metropolis. By fostering interactive and practical learning
experiences, these facilities can significantly improve student outcomes. Addressing challenges
such as funding gaps and lack of teacher training is crucial for the effective utilization of
mathematics laboratories. With sustained investment and policy support, mathematics
laboratories can play a pivotal role in equipping Nigerian students with the skills needed for

success in the 21% century.
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