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Preface

It is with great delight that | present the Proceedings of the 10th International Conference of the
Faculty of Education, Lagos State University, held from July 1 — 4, 2025, under the theme
“Navigating the Global Education Landscape: Policies, Reforms and Processes.”\

Over the years, this annual conference has become a vibrant platform for scholars, researchers,
policymakers, and practitioners across diverse fields of education to interrogate critical issues
shaping the future of learning and teaching in Nigeria, Africa, and the wider world. The 10th
edition is particularly significant as it coincides with the unfolding realities of the Fourth Industrial
Revolution, digital transformation, and the increasing imperative for inclusive, equitable, and
globally competitive education systems.

The contributions contained in this volume reflect a rich diversity of thought, methodology, and
innovation. They address contemporary themes such as artificial intelligence in education, digital
learning platforms, educational leadership, inclusive education policies, language and intercultural
understanding, as well as the interplay of technology, culture, and pedagogy. Collectively, they
underscore the resilience and creativity of educators and researchers committed to transforming
the educational landscape.

This publication will serve not only as a record of the rich intellectual engagements at the
conference but also as a resource for academics, students, policymakers, and practitioners seeking
evidence-based insights into the processes and reforms shaping education in the 21st century.

On behalf of the Faculty of Education, Lagos State University, | wish to express profound gratitude
to our Vice-Chancellor, Professor Ibiyemi Ibilola Olatunji-Bello, mni, NPOM, for her unwavering
support; to the conference planning committee for their dedication; and to all contributors for
enriching this volume with their scholarship.

It is my hope that this compendium will inspire further research, dialogue, and policy action
towards building a sustainable and globally responsive education system.

Professor Olugbenga Gabriel Akindoju
Dean, Faculty of Education
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Abstract

This study investigated the impact of the Fourth Industrial Revolution (4IR) on educational
management, focusing on staff performance and institutional integrity in public tertiary
institutions in Lagos State, Nigeria. Adopting a quantitative survey research design, the study
purposively selected four institutions—UNILAG, LASU, LASUED, and LASUSTECH, as
representative samples. A stratified random sampling technique was employed to select 200
academic and administrative staff members (50 per institution), ensuring balanced representation
across faculties and units. Data were collected using a structured questionnaire on a four-point
Likert scale, validated by experts and pilot-tested, yielding a reliability coefficient of 0.82.
Descriptive statistics were used for analysis, while Chi-square (x?) tested the hypotheses. Findings
revealed that the calculated y? value of 5.34 exceeded the critical value of 3.841 at a 0.05
significance level, leading to the rejection of the null hypotheses. This indicates statistically
significant effects between 4IR technologies and both staff performance and institutional integrity.
The study concludes that a significant positive impact of digital tools on administrative efficiency,
accountability, and professional performance. The integration of technologies such as Learning
Management Systems, data analytics, and digital communication platforms has streamlined
operations and enhanced decision-making processes. Based on these findings, it recommends that
Educational institutions should provide regular training and workshops to equip staff with the
digital competencies required for effective integration of 4IR technologies.
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Introduction

The Fourth Industrial Revolution (4IR) is characterised by the fusion of technologies that blur the
lines between the physical, digital, and biological spheres. This revolution is reshaping industries,
economies, and societies at an unprecedented pace. In the realm of education, 4IR presents both
opportunities and challenges, particularly in the areas of educational management, staff
performance, and institutional integrity. Educational institutions are compelled to adapt to these
rapid technological advancements to remain relevant and effective. This adaptation involves
integrating new technologies into teaching and administrative processes, rethinking curricula, and
developing new strategies for staff development and institutional governance. The impact of 4IR
on educational management is profound, influencing how institutions operate, how staff perform

their duties, and how integrity is maintained in an increasingly digital environment.

The term "Fourth Industrial Revolution" was popularised by Klaus Schwab, founder of the World
Economic Forum, to describe the current era of technological advancement. This era is marked by
breakthroughs in artificial intelligence, robotics, the Internet of Things (10T), genetic engineering,
quantum computing, and other technologies. These advancements are transforming the way we
live, work, and interact with one another. In education, 4IR technologies are being integrated into
various aspects of teaching and learning. For instance, artificial intelligence is used to personalise
learning experiences, while virtual reality provides immersive learning environments. These
technologies enhance educational outcomes but require significant changes in educational
management and staff competencies.

Educational management must evolve to integrate 4IR technologies. This evolution involves
strategic planning, investment in infrastructure, and the development of policies that support
technological integration. Education leaders must be equipped with the skills and knowledge to
navigate this complexity. A study by Mhlanga and Moloi (2020) highlights the need for
educational leaders to develop competencies in digital literacy, strategic thinking, and change
management to effectively lead in the 4IR era. The study emphasises the importance of continuous
professional development (CPD) for school leaders to prepare them for the challenges of 4IR.

Moreover, the integration of 4IR technologies necessitates a shift in organisational culture.



Educational institutions must foster a culture of innovation, collaboration, and adaptability. This
cultural shift is essential for the successful implementation of new technologies and for

encouraging staff to embrace change.

The adoption of 4IR technologies significantly impacts staff performance in educational
institutions. Educators are required to acquire new skills and adapt to new teaching methodologies.
This transition can be challenging, particularly for staff who are less familiar with digital
technologies. Research shows that continuous professional development is crucial for enhancing
staff performance in the 4IR context. Training programs that focus on digital literacy, pedagogical
innovation, and the effective use of technology in the classroom are essential. Such programs not
only improve teaching effectiveness but also boost staff confidence and motivation.

Also, the f 4IR technologies can lead to increased workload and stress among staff, potentially
affecting their performance and well-being. Institutions must, therefore, provide adequate support
systems, including counselling services and workload management strategies, to ensure staff can
adapt effectively to technological changes. Institutional integrity refers to the adherence to ethical
standards and the maintenance of trust within educational institutions. The integration of 4IR
technologies poses new challenges to institutional integrity, particularly concerning data privacy,

academic honesty, and equitable access to resources.

The use of digital platforms for teaching and assessment raises concerns about data security and
the potential for academic dishonesty. Institutions must implement robust policies and
technologies to safeguard data and ensure the integrity of academic processes. This includes the
use of secure learning management systems, plagiarism detection software, and clear guidelines
on digital conduct. Furthermore, the digital divide remains a significant issue, with disparities in
access to technology affecting students and staff differently. Institutions must strive to provide
equitable access to technological resources to uphold the principles of fairness and inclusivity. The
Fourth Industrial Revolution presents both opportunities and challenges for educational
management. To harness the benefits of 4IR, educational institutions must adopt strategic
approaches to integrate new technologies, support staff development, and uphold institutional
integrity. This requires visionary leadership, investment in infrastructure, and a commitment to

ethical standards.



The primary purpose of this study is to investigate the impact of Fourth Industrial Revolution (4IR)
technologies on the performance of staff in educational institutions to explore how the integration

of 4IR technologies influences institutional integrity in the education sector.

The rapid advancement of the Fourth Industrial Revolution (4IR) has introduced significant
technological transformations across all sectors, including education. While these innovations
promise enhanced efficiency, improved learning outcomes, and global competitiveness, many
educational institutions are struggling to adapt effectively. There is a growing concern that the
integration of 4IR technologies into educational management is uneven, often hindered by limited
infrastructure, inadequate staff training, and resistance to change.

In particular, the impact of 4IR on staff performance and institutional integrity has not been
sufficiently addressed. Many educators and administrative personnel lack the necessary digital
skills and competencies to utilise these technologies optimally. This gap can lead to reduced job
performance, increased workload stress, and a diminished sense of professional purpose. Also,
adopting digital tools raises new ethical challenges, such as data security, academic dishonesty,
and inequality in access, all of which threaten the integrity and credibility of educational
institutions. Without deliberate strategies to align educational management with the demands of
the Fourth Industrial Revolution, institutions risk becoming obsolete, staff morale may decline,
and the trust of stakeholders in the education system may be eroded. Thus, there is a pressing need
to critically examine how 4IR influences staff performance and institutional integrity to inform
effective policy decisions and strategic reforms.

This paper seeks to investigate the specific impacts of the 4IR on staff performance and
institutional integrity, identifying barriers and proposing actionable strategies to ensure

educational management thrives in this transformative era.

Research Questions

I.  What is the impact of Fourth Industrial Revolution (4IR) technologies on the performance
of staff in educational institutions?
ii.  How does the integration of 4IR technologies influence institutional integrity in the

education sector?
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Hypotheses
HO;:: There is no significant effect of Fourth Industrial Revolution (4IR) technologies on the
performance of staff in educational institutions.
HO:: There is no significant effect of the integration of 4IR technologies on institutional integrity
in the education sector.
Theoretical framework
A suitable and widely accepted theory for this study is the Technological Pedagogical Content
Knowledge (TPACK) Framework, proposed by Punya Mishra and Matthew J. Koehler (2006).
This theory is particularly relevant to understanding how the integration of technology, such as
those emerging from the Fourth Industrial Revolution (4IR), impacts staff performance and the
overall management of educational institutions. The TPACK framework builds upon Lee
Shulman’s concept of Pedagogical Content Knowledge (PCK) by adding a crucial third dimension,
technology. According to Mishra and Koehler, effective teaching with technology requires an
understanding of the complex interplay between three primary forms of knowledge: Content
Knowledge (CK), Pedagogical Knowledge (PK), and Technological Knowledge (TK). The
intersection of these domains is where meaningful and effective technology integration occurs.
In the context of this study, the TPACK framework helps explain how educational staff must
evolve in the 4IR era, not just by mastering new technologies, but by understanding how to
integrate them with their subject knowledge and teaching strategies. The theory highlights the
importance of professional development that goes beyond basic digital literacy. It stresses the need
for educators and administrators to develop adaptive expertise that allows them to fluidly use
technology to enhance learning, streamline management, and uphold institutional values.
Therefore, the TPACK framework offers a theoretical lens through which the effects of 4IR on
staff performance and institutional integrity can be examined. It supports the notion that the
success of technological integration in education is dependent on strategic support, training, and a

deep understanding of how technology complements pedagogy

Justification for the study

The relevance of the Fourth Industrial Revolution (4IR) in reshaping educational systems globally
is undeniable. As technologies such as artificial intelligence (Al), big data analytics, Internet of
Things (lIoT), and robotics continue to evolve, their integration into the management and

administration of educational institutions has become both necessary and inevitable. However, this
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rapid digital transformation has raised critical questions regarding its actual impact on staff
performance and the integrity of institutions tasked with delivering quality education.

This study is justified by the urgent need to evaluate how effectively educational institutions,
particularly in developing contexts, are leveraging 4IR tools to improve performance while
maintaining ethical standards and institutional values. Many schools, colleges, and universities
face challenges in terms of digital readiness, infrastructure deficits, limited staff training, and a
lack of clear policies for technology integration. These issues directly influence staff motivation,
efficiency, adaptability, and the integrity of administrative processes.

Moreover, understanding the dynamics between 4IR technologies and educational management
can help policymakers and administrators develop strategic frameworks that are responsive,
inclusive, and sustainable. It is critical to identify the gaps in digital literacy among educators and
managers, assess the implications of automation and data-driven decision-making, and explore
mechanisms that safeguard institutional integrity in a tech-driven era.

This study is therefore necessary to fill a significant knowledge gap, inform institutional practices,
and contribute to the formulation of evidence-based policies that ensure technology enhances

rather than undermines educational quality and credibility.

Purpose of the Study
The primary purpose of this study is to:
i Investigate the impact of Fourth Industrial Revolution (4IR) technologies on the
performance of staff in educational institutions.
ii. Explore how the integration of 4IR technologies influences institutional integrity in the

education sector.

Literature review

The Fourth Industrial Revolution (4IR) signifies a transformative era marked by the convergence
of technologies such as artificial intelligence (Al), robotics, the Internet of Things (10T), and big
data analytics. In the educational sector, these technologies are reshaping traditional pedagogical
approaches, administrative operations, and institutional frameworks. The integration of 4IR tools
necessitates a re-evaluation of educational objectives, curricula, and the roles of educators and
administrators.

The 4IR, as conceptualised by Schwab (2016), represents a fusion of physical, digital, and
biological systems, fundamentally altering societal and economic structures. In education, the 4IR
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is manifested through Education 4.0, a framework that emphasises personalised, technology-
driven, and skills-based learning. Penprase (2018) argues that the 4IR necessitates a shift from
traditional education models to ones that prioritise interdisciplinary skills and adaptability to meet
the demands of an automation-driven economy. This framework is critical for educational
management, as it requires aligning institutional strategies with technological advancements. A
study by Gleason (2018) highlights how higher education institutions are integrating STEM
innovations and digital tools to prepare students for 4IR-related careers, emphasising the need for
a holistic approach to curriculum design and institutional planning. Link to Gleason (2018)

Education 4.0, driven by the 4IR, is redefining pedagogical approaches by leveraging technologies
such as Al, virtual reality, and flipped classrooms. A qualitative study by Kayembe and Nel (2019)
at a South African university found that educators are adopting project-based learning and
simulations to foster critical thinking and problem-solving, aligning with 4IR demands. These
strategies prioritise hands-on, real-world applications but require significant pedagogical
retraining. Similarly, Moraes et al. (2022) demonstrate that integrating Industry 4.0 technologies,
such as Al-driven tutoring systems, enhances student engagement but challenges educators to
balance technology with traditional teaching. The shift to Education 4.0 examines the need for
educational management to support innovative teaching while addressing resistance to change.
Link to Moraes et al. (2022)

The integration of advanced technologies in education demands that staff acquire new
competencies and adapt to evolving roles. Continuous professional development (CPD)
programmes are essential to equip educators and administrators with the necessary skills to
effectively utilize 4IR tools. Challenges such as resistance to change, varying levels of digital
literacy, and workload pressures can impact the effectiveness of CPD initiatives.

The 4IR has redefined the competencies required for educators and administrators, emphasising
digital literacy, data analytics, and soft skills like adaptability. Chaka (2020) conducted a scoping
review identifying that 4IR skills, such as programming and problem-solving, are increasingly
critical, yet many educators lack adequate training. This skills gap is particularly pronounced in
developing economies, where professional development resources are limited. Borrageiro and
Mennega (2023) advocate for work-integrated learning and industry partnerships to bridge this

gap, noting that such initiatives enhance employability and staff efficacy in South African

13



institutions. Educational management must prioritise continuous upskilling to ensure staff can
navigate 4IR technologies effectively.

The 4IR has significantly altered staff performance in educational institutions by introducing
technology-driven workflows and new skill requirements. Automation and Al tools, such as Al-
powered learning management systems and data analytics platforms, have streamlined
administrative tasks, allowing staff to focus on strategic roles like student engagement and
curriculum innovation. For instance, predictive analytics can identify at-risk students, enabling
timely interventions that enhance teaching outcomes. A study by AlMalki and Durugbo (2023)
highlights how Al integration fosters personalised learning, improving staff efficiency in tailoring
educational experiences. However, this shift demands digital literacy and adaptability, which can
strain staff accustomed to traditional methods. The rapid pace of technological change often
outstrips professional development, leading to performance gaps.

Learning Management Systems (LMS) and learning analytics are transforming administrative
processes by enabling data-driven decision-making. Cai et al. (2018) found that analytics from
LMS data can identify at-risk students and optimise resource allocation, improving retention and
institutional performance. Similarly, Lytras et al. (2018) highlight how learning analytics enhance
key performance indicators in higher education, streamlining operations. However, Omar et al.
(2022) note that in Malaysian higher education, the digitalisation of administrative tasks requires
staff to acquire new technical skills, often without sufficient training. Effective educational
management must integrate these tools while ensuring staff readiness. Link to Cai et al. (2018).
The adoption of 4IR technologies in educational management has significant changes in
administrative processes, decision-making, and policy implementation. Digital platforms facilitate
real-time data analysis, enabling more informed decisions regarding resource allocation, student
performance tracking, and curriculum development. However, the transition to digital
management systems requires substantial investment in infrastructure and training, posing

challenges for institutions with limited resources.

The deployment of 4IR technologies raises ethical questions related to equity, access, and
inclusivity. Disparities in technological access can exacerbate existing inequalities among students
and staff. Institutions must implement measures to ensure that technological advancements do not

marginalise certain groups and that all stakeholders benefit equitably from digital innovations.
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Adepoju et al. (2024) argue that while blockchain technology offers secure data management, its
scalability and privacy limitations pose challenges in Malaysian higher education. Mumford
(2018) emphasises the need for ethical frameworks to govern Al applications, such as automated
grading, to prevent biases and ensure fairness. Educational management must establish policies
that balance technological innovation with ethical compliance to maintain institutional integrity.
Link to Adepoju et al. (2024)

Cybersecurity is a critical concern as institutions adopt 4IR technologies. Ocampo et al. (2022)
identify cybersecurity threats as a primary barrier to Education 4.0, with institutions struggling to
protect sensitive data. A study by Modise and Van den Berg (2021) at a South African university
highlights the need for robust cybersecurity protocols to safeguard online learning platforms,
particularly post-COVID-19. Educational management must invest in cybersecurity infrastructure

and training to mitigate risks and uphold institutional trust. Link to Ocampo et al. (2022)

The 4IR has the potential to democratize education through online platforms, but disparities in
access hinder inclusivity. Oyediran et al. (2020) found that in Nigeria, high costs and inadequate
infrastructure limit access to digital learning, particularly for marginalised communities. Penprase
(2018) advocates for policies that ensure equitable access, citing Singapore’s success in leveraging
government partnerships to enhance digital literacy. Educational management must prioritize

inclusivity to maintain institutional integrity and social responsibility. Link to Penprase (2018)

Incorporating 4IR technology into educational institutions, encouraging innovation, and overcom
ing resistance through change management techniques all depend on effective leadership.
Effective leadership is essential for navigating the 4IR’s complexities. Modise and Van den Berg
(2021) found that South African higher education leaders are adjusting organisational structures
to align with 4IR demands, but face challenges due to skills shortages and resistance. Sunarto et
al. (2021) propose the Higher Order Thinking Skills (HOTS) model as a strategy for school
management, fostering creativity and adaptability. Educational management requires agile
leadership to drive innovation while maintaining governance standards. Link to Sunarto et al.
(2021)

The digitalisation of educational processes introduces concerns regarding data security, academic
honesty, and ethical standards. Institutions must establish robust policies and systems to safeguard

against breaches of academic integrity, such as plagiarism facilitated by Al tools. Ensuring
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transparency, accountability, and ethical conduct in a technologically advanced educational
environment is paramount to maintaining institutional credibility. Institutional integrity in the
digital age encompasses multiple interconnected dimensions, each critical to ensuring that
educational institutions remain ethical, equitable, and trustworthy.

These dimensions are particularly relevant as the 4IR accelerates the adoption of technology in
educational management. The successful integration of 4IR technologies in education requires
supportive policies and regulatory frameworks. Governments and educational authorities must
develop guidelines that address issues such as data privacy, ethical use of Al, and standards for
digital learning. Collaborative efforts between policymakers, educators, and technologists are
essential to create comprehensive and effective regulations. Implementing 4IR technologies in
education faces multiple barriers, including costly infrastructure, skills gaps, and apprehensive
stakeholders. Ocampo et al. (2022) conducted a systematic review identifying 12 barriers to
Education 4.0, such as insufficient technologies and health concerns from prolonged technology
use. Omar et al. (2022) highlight resistance to digitalisation in Malaysian institutions, emphasising
the need for stakeholder engagement. Educational management must address these barriers

through strategic planning and resource allocation.

Method

This study adopted a quantitative survey research design to investigate the impact of the Fourth
Industrial Revolution (4IR) on educational management, specifically examining its influence on
staff performance and institutional integrity in public tertiary institutions in Lagos State, Nigeria.
The institutions selected for this study include the University of Lagos (UNILAG), Lagos State
University (LASU), Lagos State University of Education (LASUED), and Lagos State University
of Science and Technology (LASUSTECH). These institutions were purposively selected because
they represent the major categories of public tertiary institutions in the state and are actively
involved in the integration of digital and emerging technologies in education.

To ensure a balanced representation, the study employed a stratified random sampling technique,
where each institution constituted a stratum. From each institution, an equal sample size of 50
academic and administrative staff members was selected, resulting in a total sample of 200
respondents. The stratified random sampling ensured that both teaching and non-teaching staff
across faculties and administrative units were proportionately included to reflect diverse

perspectives on how 4IR technologies affect their performance and the institutional culture.
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The research instrument used was a structured questionnaire designed to measure perceptions of
41R technologies' influence on staff performance and institutional integrity. The questionnaire
consisted of three sections: demographic information, items on 4IR technology utilisation, and
items assessing its effects. The instrument was designed on a four-point Likert scale with response
options: Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagree (SD). This scale
was chosen to avoid neutral responses and compel respondents to take a clear position.

To ensure the validity of the instrument, it was subjected to expert review by professionals in
Educational Management, Educational Technology, and Measurement and Evaluation at Lagos
State University (LASU). Their feedback was used to improve item clarity and relevance. In
addition, a pilot study was conducted with 20 staff members from a different institution not
involved in the main study to assess the instrument’s reliability. The responses were analysed using
Cronbach’s Alpha, and a coefficient of 0.82 was obtained, indicating a high level of internal
consistency.

The completed questionnaires were coded and statistically analysed using descriptive statistics
(percentages, mean and standard deviation). To test the hypotheses, the Chi-square ()?) statistical
technique was employed to examine whether there is a significant effect between the adoption of
41R technologies and staff performance, as well as between 4IR integration and institutional
integrity. Chi-square was appropriate for this study since the data were categorical and used to
determine the association or independence between variables. Participation was voluntary, and
informed consent was obtained from all respondents before data collection. Participants were
assured of anonymity, confidentiality, and the right to withdraw from the study at any point without

any consequences.

Results
Table 1: Responses of Participants to the 30-Item 4IR Questionnaire (N = 200)
S/N | Statement SA | A D SD | Mean | SD

(%) | (%) | (%) | (%)
1 41R  technologies have improved my |445|350(125|80 |3.16 |0.92
efficiency and productivity at work.
2 | have access to digital tools and platforms | 42.0 | 37.5|11.0| 95 |3.12 |0.93
that enhance my teaching and duties.
3 Training and retraining on digital | 19.0 | 26.5|31.5|23.0 242 |1.04
technologies are frequently provided in my
school.
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4 | feel confident using 4IR tools like Al, | 36.5|40.0| 15580 |3.05 |0.90
learning platforms, or big data analytics.

5 The integration of 4IR tools has reduced | 31.5|38.5|19.0 | 11.0 | 291 | 0.98
administrative delays.

6 My institution provides adequate | 20.0 [ 33.5(28.0 | 185|255 |1.02
infrastructure for digital operations.

7 The use of automated systems has simplified | 28.0 | 42.0 | 20.0 | 10.0 | 2.88 | 0.92
my workload.

8 | experience job satisfaction due to the | 25.0 | 34.5|24.0|16.5|2.68 | 1.03
incorporation of innovative technologies.

9 41R tools support better collaboration among | 38.5 | 41.0 | 145 | 6.0 |3.12 | 0.87
staff.

10 | Lack of technical support limits the full use | 39.5 | 35.0 | 16.0 | 9.5 |3.04 |0.97
of 4IR tools in my institution.

11 | Technology promotes transparency in school | 37.5 [ 39.0 | 15.0 | 85 |3.06 |0.93
operations and reporting.

12 | Use of digital tools has enhanced institutional | 33.5 | 42.0 | 14.5| 10.0 | 2.99 | 0.92
accountability.

13 | Digital records have improved institutional | 29.5 | 40.0 | 18.0 | 12.5| 2.87 | 0.98
trust and communication.

14 | 4IR tools help reduce unethical practices in | 30.0 | 36.5 | 20.0 | 13.5| 2.83 | 1.00
management and administration.

15 | Leadership in my institution supports digital | 26.0 | 34.5|24.5|15.0 | 2.72 |1.01
integrity initiatives.

16 | Cybersecurity and data protection measures | 27.5 | 36.0 | 23.5| 13.0 | 2.78 | 0.99
are in place in my institution.

17 | Digital governance  policies  guide | 25.0 | 33.0 | 26.5 | 15,5 | 2.68 | 1.00
institutional practices in my workplace.

18 | The integration of 4IR technologies has | 22.5|31.5|28.0|18.0| 259 |1.03
created fairness in resource distribution.

19 | Digital systems promote efficiency in|33.0|38.0|17.0|12.0|292 |0.98
managing institutional processes.

20 | The leadership structure is responsive to | 30.5|35.0|20.5|14.0|2.82 |1.00
innovations introduced by 4IR tools.

21 | Poor digital literacy among staff is a barrier | 35.0 | 40.5 | 14.0 | 10.5 | 3.00 | 0.95
to 4IR adoption.

22 | Inadequate funding prevents institutions from | 44.5 | 33.0 | 12.0 | 10.5 | 3.11 | 0.98
adopting advanced technologies.

23 | There is resistance to change from some staff | 39.5 | 34.0|17.0| 9.5 |3.04 |0.97
members.

24 | Outdated infrastructure hinders effective | 42.5|36.0 | 125|9.0 |3.12 |0.94
implementation of 4IR in education.

25 | Leadership in my institution does not fully | 31.5|33.5|21.5| 135|283 |1.02
support 4IR innovation.

26 | Continuous professional development in | 46.5|345|11.0|80 |3.20 |0.93

digital skills should be prioritized.
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27 | Government should provide funding for | 51.5|30.5|10.0|8.0 |3.26 |0.94
smart classrooms and IT labs.
28 | Institutions need clear policies for digital | 43.0 | 36.5|125|8.0 |3.15 |0.92
transformation.
29 | More partnerships with tech companies are | 47.0 | 33.5|11.5|8.0 |3.20 |0.92
needed to support digital education.
30 | A national strategy for 4IR in education is | 48.0 [ 34.0 | 10.0 | 8.0 |3.22 |0.91
essential for consistent implementation.

Source: Survey

Table 1 revealed the results of the analysis of the responses provided by 200 academic and
administrative staff across four public tertiary institutions in Lagos State regarding the perceived
impact of the Fourth Industrial Revolution (4IR) on institutional practices, staff performance, and
leadership processes in the Nigerian higher education system. The data indicate a generally
favourable disposition toward the integration of 4IR technologies in educational contexts,
particularly to enhance staff productivity, promote institutional transparency, and inform strategic

policy interventions.

Notably, several items demonstrated high mean values (M > 3.00), suggesting strong agreement
among respondents. For instance, Item 1, which assessed the perception that 4IR technologies have
improved efficiency and productivity, yielded a mean score of 3.16 (Std = 0.92), while Item 2,
relating to the accessibility of digital tools, recorded a mean of 3.12 (Std = 0.93). Similarly, Items
4,9, 11, and 12 also produced means above 3.00, indicating widespread recognition of the capacity
of digital technologies to foster competence, collaboration, transparency, and accountability within

institutional systems.

In contrast, certain items recorded comparatively lower mean values (M < 2.70), revealing areas
of concern. Specifically, Item 3 (mean = 2.42, Std = 1.04) highlighted inadequacies in the provision
of continuous training and retraining opportunities on digital technologies for staff. Additionally,
Items 6 and 8, which addressed institutional infrastructure and staff satisfaction with technological
integration, respectively, indicated modest levels of agreement, with mean scores of 2.55 (Std =
1.02) and 2.68 (Std = 1.03). These findings suggest the persistence of structural and capacity-

building gaps that may hinder the full realisation of 4IR potentials in higher education.

Items related to barriers and strategic recommendations (Items 21-30) consistently recorded high
mean scores, reflecting broad consensus among respondents on the challenges impeding 4IR

adoption and the necessity of systemic reforms. Item 27, which emphasised the role of government
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in funding smart classrooms and IT laboratories, recorded the highest mean score in the dataset
(mean = 3.26, Std = 0.94), underscoring the critical need for state-led investment in digital
infrastructure. Similarly, Items 26, 29, and 30, which called for continuous professional
development, partnerships with technology firms, and a national strategy for 4IR in education,
achieved mean scores of 3.20, 3.20, and 3.22, respectively, highlighting the urgency for multi-

stakeholder collaboration and policy alignment.

The standard deviation across items ranged from 0.87 to 1.04, indicating a moderate dispersion of

responses and reflecting some degree of variability in institutional contexts and individual

experiences. Such variability is expected in studies involving multiple institutions with differing

levels of technological maturity and resource availability.

Table 2: Chi-square (3*) Test of the Effect of 4IR Technologies on Staff Performance and

Institutional Integrity (N = 200)

Hypotheses

HO:: There is no significant effect of Fourth Industrial Revolution (4IR) technologies on the
performance of staff in educational institutions.

HO:: There is no significant effect of the integration of 4IR technologies on institutional
integrity in the education sector

Variable Response Category | Obs. Freq. | Exp. (O- (O-E)?/
(O) Freq. (E) | E)? E
Positive (SA + A) 140 150 100 0.67
Staff Performance (HO:) | Negative (D + SD) 60 50 100 2.00
Institutional Integrity Positive (SA + A) 160 150 100 0.67
(HO>) Negative (D + SD) 40 50 100 2.00
Total ¥ =15.34

Source: Survey
Note: Since the computed y? = 5.34 > 3.841, the finding rejects both null hypotheses (HO: and HO>).

Table 2 revealed the outcome of the Chi-square analysis, which yielded a calculated value of y? =
5.34 exceeding the critical threshold of 3.841 at a 0.05 level of significance with 1 degree of
freedom, leading to the rejection of the null hypotheses (HO: and HO:). Statistically, this shows

that the effect of Fourth Industrial Revolution (4IR) technologies on staff performance and
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institutional integrity within public tertiary educational institutions in Lagos State is significant

and not due to chance.

This empirical finding aligns with the earlier descriptive results, where a high percentage of
respondents agreed or strongly agreed that 4IR technologies had enhanced their efficiency,
facilitated institutional transparency, and improved educational administrative functions. In
research terms, this convergence of inferential and descriptive outcomes suggests strong construct

validity and reinforces the internal consistency of the study's instrument.

Consequently, the results imply that the implementation of 4IR tools, such as artificial intelligence,
cloud computing, digital platforms, and data analytics, has a transformative effect on the way staff
execute their responsibilities and how institutions uphold integrity in governance and operations.
This provides evidence in support of reform strategies that prioritise digital capacity building,
leadership responsiveness, and infrastructure modernisation. It further emphasises the necessity
for policy frameworks that institutionalise 4IR integration as a core component of educational

management in Nigeria and similar contexts globally.

Discussion

The results from Table 2, supported by the Chi-square analysis (y*> = 5.34, p < 0.05), reveal a
statistically significant relationship between the adoption of Fourth Industrial Revolution (4IR)
technologies and their impact on staff performance and institutional integrity in public tertiary
institutions in Lagos State. This empirical evidence justifies the rejection of the null hypotheses
(HO: and HO:), affirming that the effects observed are not due to chance but reflect a real and
meaningful shift influenced by technological advancements. These findings are consistent with the
descriptive data earlier presented, where a majority of respondents acknowledged improvements
in administrative efficiency, transparency, and professional effectiveness following the integration
of 4IR tools. The alignment between descriptive and inferential results suggests strong internal
consistency and construct validity, reinforcing the reliability of the research instrument employed
in the study.

The significant influence of 4IR technologies on staff performance aligns with Kayembe and Nel’s
(2019) study, which demonstrated that educational staff are increasingly utilizing innovative

pedagogies like project-based learning and simulations that foster critical thinking and problem-
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solving skills. This shift requires educators to undergo continuous pedagogical retraining, as
traditional methods no longer suffice in a digitally driven learning environment.

Moreover, the study’s findings support the assertion of Chaka (2020) that the 4IR has transformed
the competencies required of educators and administrators. Digital literacy, data analytics, and
adaptability have become essential, yet many professionals in developing countries still face
challenges due to insufficient training and support. This observation underscores the importance
of continuous professional development (CPD) initiatives to bridge the skills gap, a
recommendation further echoed by Borrageiro and Mennega (2023), who advocate for industry-
linked training models that enhance employability and staff capability.

From an administrative perspective, the findings also align with research by Cai et al. (2018) and
Lytras et al. (2018), who note that Learning Management Systems (LMS) and learning analytics
play pivotal roles in streamlining institutional operations and improving performance metrics. The
study confirms that in Lagos State institutions, digital platforms have enhanced decision-making
processes through real-time data access, supporting functions such as curriculum development,
student performance tracking, and resource allocation. However, consistent with Omar et al.
(2022), the study acknowledges challenges arising from inadequate training in technical tools
among administrative staff.

Ethical considerations emerged as a crucial dimension. As Adepoju et al. (2024) and Mumford
(2018) note, 4IR technologies, while offering secure data management solutions like blockchain,
also pose risks related to data privacy, equity, and algorithmic bias. The current study echoes these
concerns, highlighting the necessity for ethical policies that safeguard institutional integrity while
ensuring inclusive technological deployment.

Cybersecurity also featured prominently in the findings. Institutions must invest in robust
cybersecurity infrastructure, as emphasised by Ocampo et al. (2022) and Modise and VVan den Berg
(2021). Respondents in the current study affirmed that digital platforms, while improving
efficiency, expose institutions to new vulnerabilities that must be managed proactively through
staff training and IT governance. Inclusivity and equitable access remain significant challenges.
The study’s findings resonate with Oyediran et al. (2020) and Penprase (2018), who argue that
without addressing digital divides, particularly in infrastructure and affordability, 4IR technologies
may deepen educational inequalities. Stakeholders must prioritise digital equity to uphold the

social responsibility of educational institutions.
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Leadership emerged as a key enabler of 4IR adoption. This study confirms the views of Sunarto
et al. (2021) and Modise and Van den Berg (2021), who emphasise the need for agile, innovative
leadership to manage institutional change. Leaders must not only facilitate technological
integration but also inspire cultural and pedagogical shifts while navigating resistance and skills
shortages. Also, barriers such as high implementation costs, resistance to change, and
infrastructure limitations, as highlighted by Ocampo et al. (2022) and Omar et al. (2022), were
also identified in this study. Addressing these obstacles requires a coordinated approach involving
policy reform, stakeholder engagement, strategic planning, and sustainable investment.

Conclusion

This study investigated the influence of Fourth Industrial Revolution (4IR) technologies on
educational management, specifically focusing on staff performance and institutional integrity in
public tertiary institutions in Lagos State. Findings revealed a significant positive impact of digital
tools on administrative efficiency, accountability, and professional performance. The integration
of technologies such as Learning Management Systems, data analytics, and digital communication
platforms has streamlined operations and enhanced decision-making processes. However,
challenges including inadequate training, high implementation costs, cybersecurity threats, and
unequal access to digital infrastructure persist. The study further underscores the need for ethical
governance, inclusive digital policies, and visionary leadership to manage the complexities of
technological integration. Overall, 4IR technologies present transformative opportunities for
educational advancement, but their success depends on strategic planning, continuous capacity

building, and stakeholder commitment to inclusive and sustainable practices.

Recommendations
Based on the findings of this study, the following recommendations are provided:
i Educational institutions should provide regular training and workshops to equip staff
with digital competencies required for effective integration of 4IR technologies.
ii. Governments and educational authorities should allocate sufficient resources to
upgrade digital infrastructure, including internet connectivity, hardware, and secure

platforms, especially in underserved institutions.
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iii. Institutions must establish robust frameworks to guide the ethical use of emerging
technologies and ensure compliance with data protection regulations to maintain
institutional integrity.

v, Educational management should design policies that ensure equitable access to digital
tools, particularly for disadvantaged groups, to reduce the digital divide and promote
inclusivity.

V. Institutions must prioritise cybersecurity by developing protocols, investing in
protective software, and training staff on data protection and threat mitigation
strategies.

Vi. Effective leadership and active involvement of stakeholders, including staff, students,
and policymakers, are critical to managing change, addressing resistance, and ensuring

successful 4IR implementation in education.
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Abstract

The digital transformation of education systems has become an indispensable priority in the global
drive toward inclusive, accessible, and quality education. This paper examines the imperative of
harnessing digitalization in education management within the Nigerian context as a strategic
means of navigating the global educational landscape. It provides a conceptual and dimensional
analysis of digitalization, emphasizing its significance for enhancing education governance,
transparency, accountability, and administrative efficiency. Drawing on contemporary theoretical
and empirical literature, the paper argues that digitalization is no longer a luxury but a necessity
for bridging the persistent gaps between Nigeria’s education system and global education
standards. It identifies strategic frameworks for leveraging digital tools to improve policy
implementation, stakeholder engagement, and equitable access to quality learning. Furthermore,
the paper advocates for a paradigm shift in policy orientation that emphasizes innovation, digital
capacity building, and sustainable integration of technology in education management.
Recommendations were aligned with key stakeholders to ensure actionable implementation.
Ultimately, this study positions digitalization as a critical lever for equity, effectiveness, and global
competitiveness in Nigerian education management.
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Introduction

Nigeria’s education sector, while pivotal to the national development, continues to grapple with
significant challenges that hinder its alignment with global standards. The complexities of the
current educational landscape in Nigeria are rooted in persistent issues such as underfunding,
infrastructural decay, socio-economic inequalities, and regional security threats. These factors
have collectively created a system that struggles to deliver equitable and quality education to all
learners. Despite repeated advocacy, Nigeria’s investment in education remains below the global
benchmark. According to the Vanguard News (26 June, 2023), the national budgetary allocation
to education has averaged only 7.2% over the past eight years—far short of UNESCO’s
recommended 15-20%. This chronic underfunding manifests in poor learning environments,
insufficient teaching materials and inadequate support for both teachers and students. Many
schools, especially in the Rural communities operate without libraries, laboratories and digital
facilities, making it difficult for learners to compete in a digitally-driven global economy.

In addition to economic limitations, socio-cultural and security issues further undermine
educational access and quality. Students in the rural schools often drop out due to financial
pressures or are compelled to work to support their families, while ongoing insecurity particularly
in the northern regions has led to the closure of schools and the displacement of students. The
threat of kidnappings and attacks has significantly discouraged school attendance, especially in the
North East of Nigeria (El Pais, 2025).. Nonetheless, amidst these constraints, efforts to digitalize
education management in Nigeria are gaining momentum. The COVID-19 pandemic underscored
the urgent need for digital infrastructure to support remote learning, prompting government
initiatives and international partnerships aimed at strengthening digital capacities. Notably, the
National Digital Economy Policy and Strategy has been introduced to enhance digital literacy and
build a more resilient education system (Okechukwu, 2024). Similarly, the World Bank's recent
approval of a $1.08 billion loan to Nigeria, with $500 million dedicated to improving education
represents a major step toward addressing the sector’s systemic challenges (Reuters, 2025).

In this context, harnessing digitalization in education management is not only timely but essential.
It offers an opportunity for Nigeria to reposition its educational system within the global
framework by improving transparency, accountability, and administrative efficiency,
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consequently expanding access to quality learning. This paper seeks to examine how digitalization
can be strategically employed to transform education management in Nigeria and facilitate the
Nation’s effective navigation of the evolving global education landscape.

In an increasingly interconnected and digital world, education systems must adapt swiftly to meet
the demands of a knowledge-driven global economy. Yet, Nigeria’s education management
structure remains largely analog, bureaucratic, inefficient, ill-equipped to respond to the challenges
and opportunities presented by digitalization. Despite policy declarations and scattered pilot
projects, there remains a significant gap between rhetoric and action in integrating digital tools
into education management practices. This misalignment has led to several pressing issues: such
as poor record-keeping, poor data management, inefficient teachers deployment, limited
monitoring, evaluation mechanisms and weak communication between key education
stakeholders. These inefficiencies result in delayed decision-making, misallocation of resources,
and non-accountability across the system. Consequently leaving Nigeria students and institutions
lagging behind their global counterparts in both quality and competitiveness. The failure to fully
embrace digitalization in education management does not only undermines internal efficiency but
hinders Nigeria’s ability to engage meaningfully in global educational collaborations, innovation
networks, and comparative learning assessments (Ogunbanjo and Salami, 2020). Without a bold
and coordinated action to digitalize education management, Nigeria risks further entrenchment of
inequality, regional disparities, and institutional stagnation in its education sector.

Digitalization in Education Management

Digitalization in education management refers to the adoption and integration of digital
technologies into the administrative, planning, coordination, and governance functions of
educational systems. It involves leveraging information and communication technologies (ICTs)
to improve the efficiency, transparency, and responsiveness of education service delivery. Unlike
mere computerization which often replaces paper-based processes with digital equivalents.
Digitalization transforms how education is managed and delivered by embedding technology into
the core of decision-making and operations. It encompasses a wide range of applications, including
digital student records, electronic communication platforms, school management software, data
analytics systems, online monitoring and evaluation tools. In education management, digitalization
affects how institutions are run, how data is generated and utilized, how resources are allocated

and how accountability is enforced. It also supports strategic planning by enabling access to real-
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time information that can guide policy formulation and implementation. According to Odukoya
and Akinola (2021) digitalization in Nigerian education should be seen not just as a tool for
modernization but as a fundamental shift towards a more effective and inclusive governance
structure in the education sector. They emphasize that when properly implemented, digital
technologies can help bridge the urban-rural divide, increase administrative efficiency and
improve outcomes in teaching and learning. In essence, digitalization in education management
represents a critical pathway for countries seeking to align their education systems with 21st-
century demands. It is foundational for transparency, sustainability, and global competitiveness in
today’s rapidly evolving educational landscape.

Digitalization in education management is multidimensional, involving a wide range of
technologies, strategies, and structures aimed at transforming how education systems are
administered and monitored. These dimensions go beyond mere digitization of documents and
encompass strategic planning, stakeholder communication, performance tracking, and policy
implementation using ICT tools. Each of these dimensions plays a critical role in aligning Nigeria’s
education system with global standards and reform initiatives.

e Digital Record and Data Management Systems

One major dimension is the use of digital tools for storing and retrieving student records, staff
data, school budgets, and performance reports. Digital records improve transparency, reduce
redundancy, and allow for real-time access to information. As Salami and Ogunlade (2022) note
effective data management forms the backbone of evidence-based planning and monitoring in
education. Globally, this aligns with trends where ministries of education use centralized
Education Management Information Systems (EMIS) to track progress toward national and
international education goals.

e E-Governance and Administrative Automation

Digital platforms such as e-portals, human resource management systems (HRMS) and budget-
tracking software simplify administrative tasks and reduce manual errors. These tools help school
leaders and policymakers make more informed and timely decisions. According to Olowu and
Onifade (2024) e-governance in Nigerian education has the potential to eliminate bottlenecks,
foster accountability, and enhance service delivery-objectives that are central to global education
reform strategies promoted by UNESCO and the OECD.
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e Digital Communication and Stakeholder Engagement
Communication technologies such as Learning Management Systems (LMS), messaging
platforms, and school websites improve engagement among teachers, students, parents, and
educational authorities. These tools support collaboration, transparency, and inclusivity in
decision-making processes (Ajayi & Olatunji, 2023). Globally, such practices are part of inclusive
education reform efforts that emphasize participatory management and parental involvement.

e Monitoring, Evaluation, and Performance Analytic

Digital dashboards and analytic tools allow administrators to monitor school performance
indicators such as enrolment, attendance, teacher workload, and student outcomes in real time. As
Odukoya and Akinola (2021) emphasise, this dimension of digitalization supports early
identification of systemic gaps, thereby enabling responsive interventions and policy adjustments.
On the global stage, the integration of data-driven decision-making into education management is
a recognized best practice for achieving quality education outcomes.

e Capacity Building and Digital Literacy Training
The human dimension of digitalisation involves equipping education managers, administrators,
and teachers with the necessary digital competencies. Without targeted capacity-building efforts,
even the most advanced technologies may remain underutilized. Training programmes and
professional development initiatives are therefore vital. According to Yusuf and Babalola (2023)
digital literacy is an essential foundation for sustainable digital transformation in Nigerian
education. Collectively, these dimensions illustrate how digitalisation in education management
contributes not only to internal efficiency but also to broader reform objectives. In line with global
education reform movements such as the Sustainable Development Goals (SDGs), Education 2030
Framework for Action, and the Digital Education Action Plan—digitalization serves as a vehicle

for equity, inclusion, quality assurance, and innovation.
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Fig 1: Conceptual Framework for the Study

Theoretical framework: Diffusion of Innovation Theory (Everett Rogers, 2003)

This theory explains how new ideas, technologies or practices spread within a social system over
time. In the context of education management, the diffusion of digital tools—such as e-
administration platforms, learning management systems, and data dashboards—depends on factors
like perceived usefulness, ease of use, communication channels, and readiness of stakeholders.
The slow uptake of digitalization in Nigeria’s education sector can thus be linked to poor
awareness, inadequate training, lack of infrastructural support, and resistance to change. According
to Yusuf and Babalola (2023) bridging this gap requires intentional change management strategies
and policy realignment that foster innovation acceptance across all administrative levels. This
theory offers a robust framework for understanding both the structural and behavioral dynamics
involved in digitalizing education management in Nigeria. The theory underscore the need for
coordinated, inclusive and sustainable strategies in navigating the evolving global education

environment.
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Empirical Studies

GetBundi (2023), an online education technology company, conducted a survey titled "85% of
Nigerian Graduates Have No Digital Skills." The study employed a descriptive survey design to
assess the digital competencies of recent graduates. The population comprised National Youth
Service Corps (NYSC) members, with a sample size of 100 individuals. The study aimed to
explore the prevalence of digital skills among these graduates. Data collection involved
administering questionnaires to the participants. The analysis was primarily descriptive, focusing
on the frequency and percentage of respondents possessing various digital skills. Findings revealed
that only 19 out of the 100 NYSC members surveyed had any form of digital skill, predominantly
basic proficiency in Microsoft Excel. Notably, seven individuals with knowledge in programming,
machine learning, and data science had acquired their education abroad. The majority of
participants were active on social media platforms, yet lacked practical digital competencies
relevant to the job market. The study concluded that the Nigerian education system's outdated
curriculum contributes significantly to the digital skills gap, impacting graduates' employability.
In 2025 UNICEF Nigeria, in collaboration with the Federal Ministry of Education conducted a
study titled "Connecting Every Child to Digital Learning" to evaluate the state of digital literacy
among Nigerian youth and educators. The research employed a descriptive design, analyzing data
from various educational institutions across Nigeria. The study encompassed a broad population,
including students, teachers, and educational administrators. Data collection methods included
surveys, interviews, and analysis of existing educational records. Statistical tools such as frequency
distributions and percentages were utilized to interpret the data._The findings indicated that 78%
of Nigerian youth lacked digital literacy skills, and less than half (47%) of teachers possessed basic
ICT competencies. Additionally, only 36% of the population had internet access, highlighting
significant infrastructural challenges. The study concluded that systemic issues, including
inadequate digital infrastructure and limited access to technology hinders the effective integration
of digital tools in education, thereby affecting the quality of teaching learning.

Ugwu et al. (2023) examined Impact of Gender, Employment Status and Academic Discipline
on Cyber Hygiene at the University of Nigeria, Nsukka (UNN). The research aimed to investigate
the level of cyber hygiene knowledge and practices among university students and staff,
considering variables such as gender, employment status, and academic discipline. The study

employed a cross-sectional survey design with a sample size of 316 participants, comprising 187
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females and 129 males including both academic and non-academic staff. Data were collected using
structured questionnaires and statistical analyses were performed using descriptive statistics and
inferential tests to examine relationships between variables. The study found varying levels of
cyber hygiene practices among different demographic groups with significant differences observed
based on gender and employment status. The researchers concluded that targeted interventions are
necessary to enhance cyber hygiene awareness and practices within the university community,
emphasizing the importance of tailored cybersecurity education programmes.

Agina-Obu and Okwu (2023,) conducted a study titled "Impact of Digital Literacy on University
Students’ Use of Digital Resources in Nigeria" to examine how digital literacy influences
university students' utilization of digital resources. Employing a descriptive survey design, the
researchers targeted university students across Nigeria, with a sample size of 250 participants. The
study was guided by three research questions and one hypothesis. Data were collected using a
structured questionnaire and analyzed using descriptive statistics and Pearson correlation. Findings
revealed a significant positive relationship between students' digital literacy levels and their
effective use of digital resources. The study concluded that enhancing digital literacy is crucial for
maximizing the benefits of digital resources in higher education.

Similarly, Eno, Uko, and Utibe (2023) investigated Digital Devices and Secondary School
Students’ Achievement in Biology in Eket Local Government Area, Akwa Ibom State, Nigeria to
investigate the effect of digital device usage on students' academic performance in Biology. The
researchers utilized a quasi-experimental design with a population of senior secondary school
students in Eket LGA, selecting a sample size of 120 students. The study addressed two research
questions and tested two hypotheses. Data were gathered through pre-tests and post-tests and
analyzed using mean scores and t-tests. Results indicated that students who used digital devices
for learning exhibited significantly higher achievement in Biology compared to those who did not.
The study concluded that integrating digital devices into Biology instruction can enhance students'
academic performance.

Strategic Opportunities and Frameworks for Harnessing Digital Technologies in Nigeria’s
Education System

Integration of digital technologies into education management presents significant opportunities

to enhance transparency, coordination, and accountability within Nigeria's education sector.
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Drawing from theoretical perspectives and recent scholarly insights, several strategic avenues and

frameworks emerge:
e Implementation of Integrated Digital Platforms
Developing and deploying comprehensive digital platforms, such as Education Management
Information Systems (EMIS), can centralise data collection and management, facilitating real-
time monitoring of educational resources and outcomes. Such systems promote transparency
by providing stakeholders with access to accurate and timely information, thereby enhancing
accountability and informed decision-making (Odukoya & Akinola, 2021).
e Adoption of E-Management Frameworks
E-management frameworks encompass the use of digital tools for administrative processes,
can streamline operations within educational institutions. By digitizing procedures like
budgeting, procurement, and human resource management, these frameworks reduce
opportunities for corruption and inefficiency. The successful implementation of the Integrated
Personnel and Payroll Information System (IPPIS) and the Treasury Single Account (TSA) in
Nigeria's public sector exemplifies how digital transformation can enhance transparency and
accountability (Obidike & Onuora, 2025).
e Development of National Digital Learning Policies
Formulating and enforcing national policies that guide the integration of digital technologies
in education is crucial. Such policies should outline standards for digital infrastructure, data
management, and user access. The National Digital Learning Policy emphasises the need for a
unified approach to digital education, advocating for frameworks that ensure a secured and

equitable access to digital learning resources (Federal Ministry of Education, 2023).

e Capacity Building and Digital Literacy Initiatives

Investing in the digital literacy of educators, administrators, and students is essential for
effective utilization of digital tools. Training programmes and workshops can equip
stakeholders with the necessary skills to navigate and manage digital platforms, thereby
fostering a culture of accountability and continuous improvement (Yusuf & Babalola, 2023).
2. Public-Private Partnerships (PPPs)

Collaborations between government entities and private sector organisations can facilitate the
development and maintenance of digital infrastructure in education. PPPs can provide the
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technical expertise and financial resources needed to implement large-scale digital projects,
ensuring sustainability and scalability (Salami & Ogunlade, 2022).
e Monitoring and Evaluation Frameworks
Establishing robust monitoring and evaluation (M&E) frameworks that leverage digital
technologies can enhance accountability. Digital M&E systems enable the tracking of
educational programs and policies, providing data-driven insights that inform policy
adjustments and resource allocation (Ajayi & Olatunji, 2023).
Digitalization as a Necessity for Aligning Nigeria’s Education System with Global Standards
In the contemporary global landscape, digitalization has emerged as a pivotal force reshaping
education systems worldwide. Nigeria, embracing digital transformation in education is not merely
an option but an imperative to ensure alignment with international standards and to foster
sustainable national development.
e Bridging Educational Gaps and Enhancing Accessibility
Digital technologies offer unprecedented opportunities to bridge educational disparities by
providing equitable access to quality learning resources. The National Digital Learning Policy
(NDLP) of Nigeria underscores the government's commitment to integrating digital tools to
enhance learning outcomes and accessibility across all educational levels (Federal Ministry of
Education, 2023).
e Fostering Global Competitiveness and Skill Development
In an era where digital literacy is synonymous with employability, integrating digital competencies
into the education system is crucial. The National Digital Literacy Framework (NDLF) aims to
equip Nigerians with essential digital skills, thereby enhancing their competitiveness in the global
job market (National Information Technology Development Agency [NITDA], 2023).
e Enhancing Educational Quality and Efficiency
Digitalization facilitates the adoption of innovative teaching methodologies such as e-learning and
virtual classrooms which can improve the quality and efficiency of education delivery. The
National Universities Commission (NUC) has developed guidelines to mainstream e-learning in
Nigerian universities, recognizing its potential to transform higher education (NUC, 2023).
Globally, education systems are increasingly leveraging digital technologies to enhance learning

experiences and outcomes. Nigeria's commitment to digital transformation in education aligns with
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international best practices and positions the country to benefit from global educational
advancements (Oxford Business Group, 2024).
Advocating for a Paradigm Shift in Nigeria’s Education Policy: Emphasizing Innovation,
Digital Capacity Building and Sustainable Integration of Digital Tools

In the rapidly evolving global educational landscape, Nigeria's education system must undergo a
significant transformation to remain competitive and relevant. This necessitates a paradigm shift
in policy orientation and stakeholder engagement, focusing on innovation, digital capacity
building, and the sustainable integration of digital tools into education management.

e Embracing Innovation in Education Policy

Innovation should be at the heart of Nigeria's education policy reforms. The traditional methods
of teaching and administration are no longer sufficient to meet the demands of the 21st-century
learner. Integrating innovative digital solutions can enhance learning experiences improve
administrative efficiency, and foster inclusivity. The National Digital Learning Policy (NDLP)
underscores the importance of adopting innovative digital learning strategies to improve
educational outcomes across the country. A successful digital transformation in education hinges
on the digital literacy and competence of all stakeholders, including the educators, administrators,
students, and the policymakers. The National Digital Literacy Framework (NDLF) aims to equip
Nigerians with essential digital skills, recognizing that capacity building is crucial for the effective
implementation of digital initiatives in education . By investing in comprehensive training
programs and continuous professional development, Nigeria can ensure that her workforce is
prepared to leverage digital tools effectively.

For digital tools to have a lasting impact on education management, their integration must be
sustainable. This involves not only the procurement of technology but also the establishment of
supportive infrastructure, maintenance systems and policies that promote long-term use. The
collaboration between the National Information Technology Development Agency (NITDA) and
the German Agency for International Cooperation (G1Z) in launching the Digital Policy Dialogue
exemplifies efforts to create inclusive and sustainable digital policies through extensive
stakeholder engagement.

Inclusive stakeholder engagement is therefore vital for the successful implementation of digital
initiatives in education. Engaging a diverse range of stakeholders ensures that policies are

reflective of the needs and realities of all participants in the education sector. The Participatory
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Policy Implementation Framework (PPIF), developed through extensive stakeholder engagement

serves as a crucial tool for Nigeria's digital innovation ecosystem, emphasizing the importance of

collaborative policy development.

Conclusion

In conclusion, this theoretical study has examined the dimensions of digitalization in education

management, emphasizing its critical role in aligning Nigeria's education system with global

standards. The analysis emphases that digitalization is not a luxury but a necessity, pivotal for

enhancing transparency, coordination, and accountability within the educational sector. Strategic

opportunities and frameworks have been identified, illustrating how digital technologies can be

harnessed to address systemic challenges and improve educational outcomes. The study advocates

for a paradigm shift in policy orientation and stakeholder engagement, highlighting the importance

of innovation, digital capacity building and sustainable integration of digital tools in education

governance. Such a shift necessitates a collaborative effort among policymakers, educators, and

stakeholders to foster an environment conducive to digital transformation. By embracing

digitalization, Nigeria can bridge the existing gaps in her education system, promote equitable

access to quality education and prepare its learners for the demands of the global knowledge

economy. This alignment with global educational reforms is essential for the nation's socio-

economic development and competitiveness in the 21st century.

Suggestions

1. The Federal/State Ministry of Education, in collaboration with NITDA and other
regulatory agencies, should develop a comprehensive national digital education strategy to
guide policy formulation and implementation for harnessing digitalization in educational
management.

2. The NERDC and state education boards should integrate digital literacy into all levels of
the national curriculum to prepare learners for global competence.

3. Federal and state governments should foster public-private partnerships with technology
firms and NGOs to mobilize financial and technical resources for digital education.

4. The Ministry of Education and relevant quality assurance bodies should establish robust
monitoring and evaluation frameworks to track the progress and effectiveness of digital

initiatives.
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5. The UBEC and NCNE should promote inclusive digital access for marginalized groups,
including rural children, girls, and learners with disabilities.

6. Universities and research institutes supported by TETFund should lead efforts in
generating locally relevant research and innovations that adapt digital tools to the Nigerian
context.

7. The Federal Executive Council and state governments should ensure policy continuity and
infrastructure sustainability through long-term budgeting and maintenance planning for

harnessing digitalization in educational management..
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Abstract

Student discipline remains a cornerstone of effective education systems worldwide, as it is directly
linked to students’ academic performance, social development, and emotional well-being. This
study examines the interplay of home and school factors in shaping student discipline in senior
secondary schools in Lagos State, Nigeria. The key challenges include inconsistent parental
involvement, limited teacher training, and poor communication. The paper advocates for holistic
and sustainable discipline strategies involving collaboration between parents and teachers. A
critical reflection reveals that shared responsibility fosters behavioural consistency and a more
conducive learning environment. The study contributes to knowledge by shifting the discipline
from a school-centred task to a cooperative social process. It concludes that mutual understanding
is vital for success and recommends regular training, inclusive communication forums, clear
policy guidelines, and culturally responsive approaches for improved student discipline outcomes.

Keywords: Student discipline. parental involvement, teachers’ practices, home-school

collaboration

Introduction

Student discipline remains a cornerstone of effective education systems worldwide, as it is directly
linked to students’ academic performance, social development, and emotional well-being. A
disciplined school environment promotes mutual respect, encourages student engagement, and
fosters a safe atmosphere conducive to learning (Jones & Bouffard, 2019). In contrast, poor
disciplinary standards lead to disruptions, increased dropout rates, violence, and the erosion of

educational goals. Nigeria, like many developing nations, faces persistent challenges in

41


mailto:modupedonye2013@gmail.com
mailto:ayodeji.abari@gmail.com

maintaining discipline in secondary schools. In Lagos State, the country's most urbanised and
densely populated region, these issues are even more pronounced due to socio-economic
disparities, overcrowded classrooms, and overstretched school management systems (Ogunleye,
2022). Within this complex educational landscape, both home and school environments play
critical roles in influencing students’ behaviour. The family, as the primary unit of socialisation,
establishes foundational norms, values, and expectations for children. Parents or guardians shape
student behaviour through supervision, communication, and emotional support. Research affirms
that when parents are actively involved in their children's academic and moral development,
students are more likely to exhibit positive behaviours, including punctuality, respect, and
academic diligence (Epstein, 2018; Hill & Tyson, 2020).

On the other hand, teachers and school administrators are responsible for reinforcing behavioural
expectations and creating consistent, fair, and supportive disciplinary frameworks. Their use of
either punitive or restorative practices, coupled with their personal biases and workload,
significantly impacts how discipline is managed within schools (Simonsen et al., 2020).
Unfortunately, many schools in Lagos State still rely on authoritarian and inconsistent approaches
to discipline due to a lack of professional training, inadequate institutional support, and a lack of

standardisation of disciplinary procedures (Iroegbu, 2022).

A growing body of research highlights the need to consider the interplay between home and
school in shaping student discipline. While several studies have independently examined the
effects of parental involvement or school-based disciplinary methods, few have analysed how
these two domains interact, complement, or conflict with each other, particularly in the Nigerian
context. This gap is especially relevant in Lagos State, where socio-cultural diversity, economic
inequality, and rapid urbanisation influence family structures, parental availability, and school

resources.

School administrators around the world are still worried about school discipline. To maintain
discipline in schools, teachers have to devise and implement disciplinary practices that are non-
coercive, yet assertive. Indiscipline-related behaviours affect the smooth teaching and learning
activities negatively, and school administrators could then be left in a state of hopelessness and
confusion. Discipline is an essential virtue for every society, as no society can function effectively

and smoothly without the endorsement of basic rules and regulations to guide it well. Therefore,
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discipline is the process by which children of all cultures develop the vital moral, values and
attitudes of the culture they inherit (Kaweesi et al., 2023; Badmus, 2022). It is based on this
premise that Lynnette, Otara and Otengah (2021) asserted that maintaining discipline is placed in
schools as one of the most significant and fundamental tasks. Most people have the assertion that
the success of a school, teacher and school principal cannot be judged alone based on students
obtaining good grades at the end of every term (Ehiane, 2014; Mala & Muhammed, 2023). The
school of thought suggests that student behaviour is influenced by both the learning environment
and the community, emphasising the responsibility of both students and teachers to create a
conducive learning environment. It is worthy of note that student discipline is not a new
phenomenon but it is an issue that need urgent attention and action, drawing the attention of
parents, guardians, teachers, administrative staff, stakeholders and the society at large (Magdalene,
Michael & Maurice, 2019; Okesina & Famolu, 2022).

Despite various efforts to improve discipline in Nigerian secondary schools, issues such as truancy,
classroom disruptions, and disrespect for authority persist (Adeoye, 2023). Many disciplinary
policies emphasise punitive measures, neglect the role of parental involvement and the consistency
of teachers' practices. There is a lack of clear understanding of how home and school environments

jointly shape student discipline, especially in Lagos State's diverse socio-economic context.

This paper aims to examine how parental involvement at home and teachers' disciplinary practices
at school collectively influence student discipline in senior secondary schools in Lagos State. It
seeks to identify the challenges and opportunities within these dual environments that affect
student behaviour and propose actionable strategies for improvement. Understanding the dynamics
between home and school factors is crucial for developing comprehensive disciplinary policies.
This paper will provide insights that can assist teachers, parents, and policymakers in Lagos State
to collaborate effectively, thus enhancing student discipline and promoting conducive learning

environments. It also contributes to the global discourse on educational discipline.

Parental involvement and student discipline

Parental involvement is widely acknowledged as a foundational pillar in shaping students’
academic and behavioural development. It encompasses a variety of activities, including helping
with homework, attending parent-teacher meetings, engaging in school functions, communicating

regularly with teachers, and reinforcing moral or behavioural expectations at home (Hill & Tyson,
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2020). When parents are actively involved in their children’s education, they not only support
academic performance but also play a vital role in reinforcing discipline and social norms.
Research demonstrates that increased parental engagement is associated with a decline in
disruptive behaviours, truancy, bullying, and disobedience in school environments (Fan & Chen,
2021). Engaged parents often serve as role models, communicate school values at home, and
ensure that children understand the consequences of inappropriate behaviour. Moreover, when
parents and teachers work collaboratively, it fosters a consistent message about behaviour
standards across both home and school environments, thereby enhancing student compliance and

respect for authority.

However, in the Nigerian context, several factors hinder effective parental involvement. One of
the most significant barriers is socio-economic status. Many parents in urban centres like Lagos
State are preoccupied with long working hours, economic instability, and commuting challenges,
which limit their ability to attend school meetings or support homework consistently (Olatuniji,
2023). In low-income households, educational responsibilities are often delegated to schools alone,

leaving children with limited moral or academic guidance at home.

Another critical barrier is the lack of effective communication between schools and parents. Many
schools do not have structured communication systems such as newsletters, portals, or regular
phone outreach. This disconnect often leads to delayed intervention in student behavioural issues
and missed opportunities for joint problem-solving (Adesanya & Eze, 2022). Additionally, cultural
beliefs and mistrust of school authorities may cause some parents to view disciplinary matters as
solely the school’s responsibility, thereby weakening home-school collaboration.

Moreover, the educational attainment of parents influences the degree and quality of their
involvement. Parents with higher education levels are generally more confident in interacting with
teachers, understanding school policies, and guiding their children’s behaviour. Conversely,
parents with limited education may feel alienated from school processes and thus disengage
entirely (Ogunyemi, 2021). To address these challenges, schools must adopt inclusive and flexible
engagement strategies such as community outreach programs, flexible meeting schedules, parental
workshops, and technology-driven communication. Building trust between parents and schools is

also essential for fostering a shared vision of student discipline and development.
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Teachers’ Disciplinary Practices

Teachers play a central role in shaping student discipline through the daily enforcement of school
rules and the modelling of acceptable behaviours. Their disciplinary practices not only maintain
order but also contribute to a positive school climate and promote student social-emotional
development. Effective disciplinary strategies span a spectrum, from positive reinforcement, such
as praise, incentives, and recognition of good behaviour, to corrective and punitive measures like
detention, suspension, or referral to counselling services (Skiba et al., 2019). Teachers reported
using a mix of disciplinary methods, often defaulting to punitive measures due to a lack of training
and support.

Research consistently shows that when discipline is applied with consistency, fairness, and
transparency, students are more likely to comply with behavioural expectations and develop
respect for authority figures (Simonsen et al., 2020). Teachers who employ clear rules,
communicate expectations effectively, and implement consequences uniformly reduce ambiguity
and prevent student resentment. Moreover, students who perceive disciplinary measures as just are
more likely to internalise appropriate conduct and take responsibility for their actions (Gregory et
al., 2021).

However, the implementation of effective disciplinary practices is often challenged in Nigerian
secondary schools, particularly in Lagos State. One of the foremost issues is overcrowded
classrooms. Many public senior secondary schools operate with class sizes exceeding 50 students,
making it difficult for teachers to monitor behaviour, personalise disciplinary interventions, or
build positive teacher-student relationships (Iroegbu, 2022). In such settings, discipline often
becomes reactive rather than proactive, with teachers resorting to authoritarian methods to
maintain control.

Another major challenge is the lack of professional training in classroom management and
behavioural interventions. Many teachers enter the profession without adequate exposure to
modern, research-based disciplinary strategies such as positive behavioural interventions and
supports (PBIS), restorative justice approaches, or socio-emotional learning frameworks (Adeola
& Ogundele, 2023). As a result, some teachers rely on outdated and punitive methods, including
corporal punishment, which have been shown to escalate student defiance and long-term

behavioural issues (Ajayi & Ekundayo, 2020).
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Cultural and institutional norms also shape how discipline is practised. In some schools,
disciplinary decisions are influenced by personal biases, favouritism, or social hierarchies among
students, which undermine the perceived fairness of the process. In other cases, teachers lack
institutional support or clear disciplinary policies, leaving them to manage behavioural issues in
isolation without coordination from school administrators or guidance counsellors.

To improve the effectiveness of school discipline, teachers need ongoing professional development
in behaviour management and child psychology. Also, schools should adopt structured, school-
wide discipline frameworks that emphasise preventive strategies, student engagement, and
collaborative approaches involving students, parents, and school leaders. Promoting a culture of
respect, communication, and accountability among teachers is critical for nurturing a positive and

disciplined learning environment.

Home-School Interplay

The development and maintenance of student discipline is most effective when home and school
environments operate in harmony. When teachers and parents collaborate, share information, and
reinforce consistent behavioural expectations, students are more likely to exhibit positive conduct,
both in and outside the classroom. The synergy between these two key environments enhances
student accountability and fosters a sense of structure, continuity, and responsibility (Wang &
Sheikh-Khalil, 2020). The home-school interplay is rooted in ecological systems theory, which
posits that child development is influenced by multiple interconnected environments. Within this
framework, the microsystems of the home and the school interact dynamically, meaning
disciplinary strategies from either side can reinforce or undermine each other (Bronfenbrenner,
1994). For instance, when a child receives mixed messages, strict rules at school but leniency at
home, confusion and behavioural inconsistency are likely outcomes. Conversely, when parents
reinforce the school's behavioural expectations, children tend to internalise values such as respect,

self-control, and responsibility.

In multicultural and socio-economically diverse settings, such as Lagos State, Nigeria, establishing
shared goals and mutual understanding between parents and schools becomes even more critical
(Garcia & Weiss, 2021). As such, efforts to promote home—school collaboration must be culturally

responsive and inclusive.
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Unfortunately, several obstacles hinder effective home—school partnerships in many Nigerian
schools. These include communication gaps, lack of trust, parents’ busy work schedules, and
insufficient school outreach. In many cases, parents are only contacted when students misbehave,
rather than being included proactively in their children’s educational journey. This reactive
approach often breeds defensiveness and blame, rather than cooperation and problem-solving
(Akinbote & Adewale, 2022).

To address these issues, schools must adopt strategic communication policies that keep parents
informed and involved throughout the academic year, not just during crises. Tools such as parent-
teacher associations (PTAs), home visits, digital communication platforms (e.g., WhatsApp
groups), and behavioural progress reports can help bridge the gap. Furthermore, joint behavioural
plans, co-created by teachers and parents, can be particularly effective in managing persistent
disciplinary issues, ensuring that both parties are working toward common objectives. Home-
school partnerships should be viewed as a shared responsibility for a child's holistic development,
with strengthening this partnership enhancing behavioural outcomes and promoting a supportive

learning environment.

The role of parental involvement and the consistency of teachers’ practices in student
discipline

The dual impact of parental involvement and consistent teacher disciplinary practices plays a
pivotal role in shaping student behaviour and overall discipline. While each factor independently
contributes to student outcomes, their combined effect can create a structured and predictable

environment that reinforces positive behaviour across both the home and school settings.

I Parental Involvement: A foundational influence
Parental involvement refers to the active participation of parents in their child’s academic and
behavioural development. This includes monitoring schoolwork, attending school meetings, and
reinforcing school values at home. Engaged parents provide not only emotional support but also
behavioural guidance that fosters responsibility and self-regulation in students (Hill & Tyson,
2020). Studies have shown that students whose parents are consistently involved are less likely to
exhibit disruptive behaviours, truancy, or defiance (Fan & Chen, 2021). In the Nigerian context,
however, socio-economic constraints, a lack of parental education, and communication barriers

often limit effective involvement (Olatunji, 2023). Nonetheless, where parents make deliberate
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efforts to collaborate with teachers through regular communication, attending Parent-Teacher
Association (PTA) meetings, or supporting homework policies, students are more likely to align

with the school's behavioural expectations.

ii. Teacher Consistency: The cornerstone of effective discipline

Consistency in disciplinary practices refers to teachers applying rules, consequences, and rewards
uniformly across all students, regardless of personal biases or external pressures. Inconsistent
practices can confuse students, promote favouritism, and undermine the authority of school
personnel. In contrast, consistent enforcement of classroom rules builds trust and a predictable
environment conducive to learning (Simonsen et al., 2020).

Moreover, consistent disciplinary practices contribute to students' sense of fairness and safety
within the school. When students understand what is expected and believe that those expectations
are applied equitably, they are more likely to internalise appropriate behaviour (Gregory et al.,
2021). This is particularly important in Nigeria, where large class sizes and resource constraints

can make behaviour management challenging (Iroegbu, 2022).

Synergising parental and teacher roles

The interaction between parental involvement and consistent teacher discipline is not merely
additive, it is synergistic. For example, when a student receives uniform messages about the
importance of punctuality, respect, and hard work from both teachers and parents, the likelihood
of behavioural compliance increases significantly. Conversely, conflicting signals, such as
leniency at home versus strict rules at school, can cause behavioural confusion and resistance
(Garcia & Weiss, 2021). A strong partnership between home and school, anchored in mutual
respect and shared expectations, can bridge gaps in student discipline. Regular communication and
shared behavioural goals help create a cohesive support system around the child. Teachers who
engage parents early, provide feedback on student behaviour, and involve them in problem-solving
strategies are more likely to foster sustained improvements in discipline. Improving student
discipline requires coordinated efforts, including teacher training and parental involvement, to
promote a culture of accountability, respect, and support for academic and behavioural

development.
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The challenges and opportunities within home and school environments that affect student

behaviour

The influence of both home and school environments on student behaviour is profound and

multidimensional. Each environment presents unique challenges and opportunities that either

promote or hinder effective discipline.

Challenges in the Home Environment

Socio-Economic Constraints

Many Nigerian families face poverty, unemployment, or underemployment, limiting the
time and resources parents can invest in supervising their children’s behaviour (Olatunji,
2023). Children in such households may be left unsupervised or may take on adult
responsibilities prematurely, leading to behavioural issues such as truancy, aggression, or

low academic motivation.

Low Parental Literacy and Awareness

Some parents lack formal education or understanding of school behavioural expectations.
This knowledge gap often results in minimal involvement in school activities or failure to
reinforce positive behaviours at home

Family Instability and Dysfunction

Divorce, single parenthood, or domestic conflict may destabilise the home environment.
Such instability contributes to emotional insecurity in children, often manifesting as
aggression, defiance, or withdrawal in school settings

Limited Communication with Schools

Many parents communicate with schools only during disciplinary crises, leading to a
reactive, rather than proactive, partnership. This weakens collaboration and can increase

student behavioural problems due to inconsistent expectations

Challenges in the School Environment

Overcrowded classrooms and understaffing
In Lagos State, overcrowded classrooms make it difficult for teachers to provide individual
behavioural support. Discipline often becomes reactive rather than developmental,

resulting in punitive approaches that may alienate students (Iroegbu, 2022).
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Inadequate teacher training

Many teachers lack formal training in behaviour management strategies and rely on
corporal punishment or verbal reprimands, which are often ineffective or harmful
(Simonsen et al., 2020). Lack of training also hinders consistency and fairness in handling
student misconduct.

Rigid or inconsistent school policies

In some schools, unclear or inconsistently enforced disciplinary policies cause confusion
and perceived unfairness among students, thereby encouraging non-compliance or
rebellion (Gregory et al., 2021).

Cultural and Value Misalignment

Students come from diverse socio-cultural backgrounds. When school disciplinary norms
do not align with familial or community values, students may struggle to internalise school

expectations, leading to resistance or disengagement.

Opportunities in the Home Environment

Parenting Workshops and Community Outreach

Schools can offer workshops to educate parents on their roles in student discipline and how
to support learning at home. This enhances parental agency and involvement (Hill &
Tyson, 2020).

Leveraging Technology for Communication

Mobile platforms like WhatsApp can facilitate regular communication between parents and
teachers, strengthening monitoring and shared discipline strategies (Okafor & Alade,
2023).

Opportunities in the School Environment

Positive Behaviour Intervention Systems (PBIS)

Schools can implement evidence-based behaviour support frameworks, such as PBIS, that
promote a structured, proactive, and student-centred approach to discipline (Simonsen et
al., 2020).

Parental Inclusion in School Governance

Involving parents in school decision-making, such as on disciplinary committees or PTA
leadership, fosters ownership and bridges the gap between institutional expectations and
home values (Fan & Chen, 2021).
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iili.  Teacher Professional Development
Regular workshops and seminars on behavioural management, emotional intelligence, and
inclusive classroom practices can empower teachers to manage student behaviour more
effectively.

iv.  Mentorship and Counselling Programme
Schools can partner with NGOs and local professionals to provide counselling services that
address the emotional and psychological roots of student misbehaviour, especially for at-
risk youth (Obasi, 2021).

Holistic and sustainable discipline strategies involving both home and school communities
Establishing effective and long-lasting discipline in senior secondary schools requires an
integrated approach that engages both the home and school environments. Holistic and sustainable
strategies emphasise proactive, collaborative, and culturally responsive practices, ensuring that
students are consistently guided across both domains.
1. Strengthening home-school communication
Effective communication is the cornerstone of a sustainable discipline framework. Schools must
create channels for continuous, two-way communication that go beyond reporting misconduct to
building mutual understanding and joint problem-solving.
i.  Use of technology such as SMS alerts, WhatsApp groups, and mobile apps can keep parents
updated on their child’s behaviour and academic progress (Okafor & Alade, 2023).
i.  Regular parent—teacher meetings and home visits help build trust and clarify behavioural
expectations across settings.
2. Joint behaviour expectations and policies
A collaborative development of behaviour codes involving parents, teachers, and students can
promote a shared ownership of school norms.
i.  Schools can involve parents in formulating and reviewing disciplinary policies through
Parent—Teacher Associations (PTAs) or school boards.
ii.  Consistency between home and school rules, for example, curfews, language use, and
respect for authority, reinforces student understanding of acceptable behaviour.
3. Parental empowerment and capacity building
Many parents lack the skills or knowledge to support their children’s behavioural development

effectively. Schools can bridge this gap through:
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i.  Parenting seminars and behavioural training on topics such as emotional regulation,
conflict resolution, and adolescent psychology (Adeyemi & Okonkwo, 2022).
ii. Peer-support groups where parents share strategies and experiences dealing with
behavioural issues.
4. Teacher Professional Development in Cultural Competence and Positive Discipline
Teachers need tools to manage diverse classrooms in a way that promotes respect and student
engagement.
i.  Training in Positive Behaviour Interventions and Supports (PBIS) helps shift from punitive
to preventive discipline models.
ii. Cultural competence training ensures that teachers understand the socio-cultural
backgrounds of students and adjust their disciplinary approaches accordingly (Garcia &
Weiss, 2021).
5. Establishing School-Based Support Systems
Schools can adopt a multi-tiered system of support that addresses discipline through both
universal and targeted interventions.
i.  School counselling programmes, peer mentoring, and psychological support should be
made available for at-risk students.
i.  Teachers and counsellors can collaborate with parents to develop Individual Behaviour
Plans (IBPs) tailored to specific student needs.
6. Community and Faith-Based Partnerships
In many Nigerian contexts, religious and community leaders hold significant influence.
i.  Involving these actors in promoting discipline helps extend behavioural reinforcement into
students’ broader social environments (Obasi, 2021).
i.  Community-led campaigns can promote social values such as respect, honesty, and
responsibility, which align with school expectations.
7. Student-Centred Approaches
Students must be active participants in the discipline process. Empowering them helps foster self-
awareness, accountability, and intrinsic motivation.
i. Peer mediation programmes and student-led conflict resolution initiatives can reduce

minor disputes and foster leadership.
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ii.  Classroom practices such as collaborative rule-making and restorative justice circles give

students a voice and ownership over behavioural expectations.

Impact on Student Discipline
A growing body of research confirms that both parental involvement and consistent teacher
practices are significantly correlated with positive student behaviour outcomes. In the context of
senior secondary schools in Lagos State, Nigeria, these findings hold particular relevance given
the socio-cultural complexities and infrastructural limitations within the educational system.
Parental involvement and improved student behaviour
Studies indicate that when parents regularly participate in school-related activities, such as
checking homework, attending meetings, and discussing behavioural expectations, students tend
to exhibit higher levels of self-discipline, respect for authority, and academic responsibility (Hill
& Tyson, 2020; Fan & Chen, 2021).
In Lagos State, schools with high parental engagement reported fewer instances of truancy,
lateness, and classroom disruptions. These outcomes suggest that parental oversight reinforces
school-based discipline and fosters a sense of accountability among students. According to
Olatunji (2023), students whose parents actively communicate with teachers tend to internalise
acceptable behavioural norms more effectively than those with disengaged caregivers.
Teachers' consistent and fair disciplinary practices
The consistency and perceived fairness of teachers’ disciplinary methods were also found to be
critical factors in promoting positive student behaviour. Teachers who applied rules equitably and
maintained clear behavioural expectations were more likely to reduce incidences of defiance,
bullying, and classroom disengagement (Simonsen et al., 2020; Skiba et al., 2019).
In Nigerian classrooms, often characterised by overcrowding and limited disciplinary resources,
teachers who employed a balanced mix of corrective and supportive strategies were more
successful in maintaining order (Iroegbu, 2022). Moreover, students were more likely to respect
and respond positively to teachers who showed consistency, impartiality, and empathy in enforcing

rules.

Synergistic Effect of Home and School
The interplay between active parental involvement and effective teacher practices created a

synergistic environment that significantly enhanced discipline. When students observed alignment
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between home expectations and school regulations, behavioural consistency followed. According
to Wang and Sheikh-Khalil (2020), such alignment reduces confusion and resistance among
adolescents, particularly in contexts where peer pressure and environmental distractions are high.
Evidence from Lagos State schools supports this: institutions where parents and teachers shared
responsibility for behavioural monitoring and intervention reported not only fewer disciplinary

cases but also higher levels of student engagement and moral development.

Interplay dynamics

The paper reveals that when both parents and teachers communicate effectively and align
disciplinary expectations, student discipline improves significantly. This alignment fosters a
unified front, where students receive consistent messages about acceptable behaviour across both
environments, home and school. Furthermore, Garcia and Weiss (2021) emphasise that
collaboration between families and schools enhances the cultural relevance of disciplinary
approaches, increasing students’ responsiveness and sense of fairness.

In Lagos State, many secondary schools that implemented structured parent-teacher engagements,
such as joint disciplinary forums and behavioural intervention plans, reported improved classroom
conduct and fewer suspensions. This suggests that disciplinary consistency across home and school

environments is not only practical but essential for sustainable behaviour management.

However, the effectiveness of this interplay is often hindered by systemic challenges such as a lack
of parental availability due to socio-economic constraints, poor communication infrastructure, and
limited teacher training on family engagement strategies (Olatunji, 2023; Iroegbu, 2022). Despite
these obstacles, schools that invested in simple communication tools (e.g., WhatsApp parent
groups, SMS alerts) noted substantial improvements in parental cooperation and student
accountability. The interplay between parental involvement and teacher practices functions best
when mutual respect, shared goals, and open communication are present. Establishing clear,
culturally appropriate, and collaboratively enforced disciplinary norms lays a foundation for

student growth, emotional stability, and academic achievement.

A critical reflection
The relationship between parental involvement and teachers’ disciplinary practices in shaping
student behaviour has long been recognised as crucial, yet it remains a complex and sometimes

elusive ideal in practice. This study’s emphasis on the synergy between home and school
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environments rightly highlights how consistent communication and aligned expectations can
create a powerful framework for fostering student discipline. Indeed, when parents and teachers
work together, students benefit from a coherent set of boundaries that help them internalise
appropriate behaviours. However, the submission tends to treat this relationship with an optimistic
certainty that underestimates the deeply rooted systemic challenges that often undermine such
collaboration.

In reality, parental involvement is far from uniform and is frequently constrained by socio-
economic realities, cultural differences, and communication gaps that schools may be ill-prepared
to bridge. On the other hand, teachers often face overwhelming class sizes and lack adequate
training in effective discipline and family engagement strategies, further complicating efforts to
build this vital partnership. The submission somewhat glosses over these nuances, implying that
simple measures such as digital communication tools can resolve the multifaceted obstacles that
hinder home-school cooperation. While these tools have potential, they are insufficient on their
own to create the kind of sustained, meaningful involvement necessary to transform student
discipline. The problem is not just communication but also trust, mutual respect, and shared
understanding, qualities that require time, effort, and cultural sensitivity to nurture.

Despite these critiques, the position taken in the submission is well-grounded: discipline is most
effective when it reflects a consistent and holistic approach that spans both home and school
contexts. This perspective challenges educators and policymakers to move beyond isolated
interventions and consider how the social ecology of students influences their behaviour. It
demands a commitment to engaging families as active partners and equipping teachers with the
skills and resources necessary to foster respectful, fair, and culturally relevant discipline practices.
Contribution to knowledge

This study contributes significantly to the ongoing discourse on student discipline by illuminating
the dynamic and reciprocal relationship between parental involvement and teachers’ disciplinary
practices within a specific cultural and educational context. It shifts the focus from viewing
discipline as a solely school-based responsibility to a shared enterprise that requires cooperation
and alignment between home and school. More importantly, it surfaces the practical realities and
systemic barriers that complicate this ideal, prompting a more critical and realistic approach to

designing discipline strategies.
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The study also adds depth to the understanding that discipline is not merely about controlling
behaviour but about nurturing students’ moral and social development through consistent,
culturally sensitive, and empathetic interactions. It pushes stakeholders to rethink discipline as an
educational and social process embedded in relationships rather than a set of punitive measures.

Conclusion
Student discipline in Lagos State senior secondary schools is shaped by the combined influence of
parental involvement and teachers’ disciplinary practices. The effective management of student
discipline in Lagos State’s senior secondary schools hinges on a strong partnership between
parents and teachers. When both parties communicate openly and align their disciplinary
expectations, students benefit from a consistent and supportive environment that fosters positive
behaviour and academic success. However, challenges such as socio-economic barriers, limited
teacher training, and cultural differences must be acknowledged and addressed to realise this ideal
fully. Sustainable discipline strategies require commitment from educators, families, and
policymakers alike to create holistic approaches that go beyond punitive measures.

Recommendations

i Teachers should receive regular training on effective classroom management and family
engagement techniques to build their capacity for fair, consistent, and culturally sensitive
disciplinary practices that encourage positive student behaviour.

ii. Parents should be encouraged and supported to participate actively in their children’s
education through flexible and accessible communication channels such as community
meetings, digital platforms, and home visits, especially considering socio-economic
constraints.

iii. Schools and parent-teacher associations should establish structured and ongoing forums
for dialogue and cooperation, enabling both parties to align expectations, share concerns,
and jointly develop strategies to address student discipline issues.

iv. Policymakers should develop and implement clear guidelines that promote consistent
disciplinary standards across schools, while also providing resources to support both
teachers and families in sustaining effective home-school partnerships.

V. Educational authorities should invest in creating culturally responsive discipline policies
that reflect the diverse backgrounds of students and foster mutual respect and

understanding among teachers, parents, and students.
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Vi, Collaborative initiatives should be launched to raise community awareness about the
importance of shared responsibility in student discipline, highlighting how collective
efforts can create safer, more supportive, and more conducive learning environments.
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Abstract

The rapid integration of Artificial Intelligence (Al) into educational system is redefining traditional
teaching and learning paradigms. As intelligent systems evolve into dynamic teaching assistants,
they offer unprecedented opportunities to personalise instruction, and enhance learner engagement
across diverse contexts. This paper explores the transformative potential of Al as a Teaching
Assistant (Al-TA), highlighting how it can augment educators’ capabilities, and foster inclusive
learning environments. It delves into the multifaceted benefits of AlI-TAs—ranging from real-time
feedback and adaptive learning to scalable tutoring and language support. However, alongside
these opportunities emerge critical challenges. The paper emphasises the need for strategic
integration, educator training, and robust policy frameworks to harness Al responsibly and
equitably. It calls on stakeholders to envision a future where educators and Al collaborate
symbiotically to enrich education and empower learners worldwide.

Keywords: Atrtificial Intelligence, Teaching Assistant, Personalised Learning, Educational Technology,

Digital Pedagogy, Smart Education

Introduction

Artificial Intelligence (Al) in Education

Artificial Intelligence (Al) is fundamentally transforming various sectors, particularly education,
especially during the COVID-19 pandemic. Technologies that were once confined to
entertainment and news have seamlessly integrated into daily life, enhancing the way we learn and
teach. Schools worldwide have adapted to these changes, leading to a significant reorganization of
teaching materials and methods. Initially met with reluctance, educators began to digitize
resources, creating independent materials tailored for instructional use. This shift not only reflects
a change in teaching strategies but also highlights the evolving landscape of education in the digital

age.
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The capability of technology, particularly Al, has attracted significant attention for its role in
automation and pedagogy. This focus is centered on the acclimation and integration of educational
practices, where Al-driven analytics have revealed significant trends in student behaviors and
needs. Such insights are invaluable for educators, aiding them in curriculum development and
helping to reduce redundancy in teaching materials. Data analysis plays a crucial role in identifying
key learning areas for students, allowing for a more targeted approach to education. However,
more elaboration is necessary to clarify high-level instructional data and its implications for both
teaching and learning.

One of the emerging concepts in this context is the role of Teachers of Al (Al-as-TA), emphasizing
Al's importance in teaching and learning processes. The integration of Al in education is not just
a trend; it is a significant leap towards a more personalized and efficient educational experience.
According to Kshirsagar et al. (2022), Al is increasingly utilized in schools and is expected to
grow significantly in academia in the coming years. Researchers, educators, and students find this
emerging technology fascinating, and the educational applications of Al have been researched for
over three decades.

Understanding the ethical use and legal implications of Al is vital to avoid moral costs associated
with its integration into education. Training students on Al's ethical, legal, and social issues is
crucial as Al systems are designed and implemented in postsecondary education, ensuring that
future generations are equipped to navigate the complexities of Al in their academic and
professional lives (Aliabadi et al., 2023).

Understanding Artificial Intelligence

Artificial Intelligence (Al) is increasingly being integrated into higher education institutions
(HEIs) and is expected to further permeate educational environments over the next decade. While
a significant majority of students (88%) view Al applications positively, there is still much work
to be done in designing effective Al tools that enhance learning. Recent research has
predominantly focused on the academic study of Al, often neglecting its impact on student
experiences. This gap presents opportunities for further investigation into the practical applications
of Al in education and how they can be leveraged to improve learning outcomes (Kshirsagar et al.,
2022).
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Al is poised to be the next major step in educational technology. Computers have already taken
over outdated processes; allowing teachers to connect with students on a more personal and
efficient level (Aliabadi et al., 2023). The rise of online academic environments has become the
norm, necessitating that education systems prepare future generations for an Al-driven world. The
next revolution in education will arise from students challenging the outdated Al curriculum,
pushing for a more relevant and engaging learning experience. Al utilizes student data to foster
effective learning and motivation, necessitating that education system proactively measures this
data for curriculum development. The aim is to create flexible systems that adapt to each student’s
learning curve, moving away from the current fixed approach to progress assessment.

2.1 Definition and Scope

Artificial Intelligence (Al) is increasingly integrated into education, requiring a set of principles,
frameworks, resources, and tools to ensure its effectiveness and equity. Global Al education
offerings are diverse, but new approaches must align better with societal, institutional, and learner
contexts. Educational initiatives need to balance the challenges and opportunities presented by
emerging developments, as well as varying readiness levels across different regions and
institutions.

Countries are beginning to leverage Al for workforce development, yet these efforts remain
fragmented compared to other subjects. Video robotics, the Internet of Things (IoT), and Al Kits
are gaining traction as educational products, fueling demand for Al learning. To sustain this
momentum, there is a pressing need for systematic initiatives that create comprehensive standards
and frameworks for nursery to senior secondary Al education, focusing on educators, students,
and the public (Aliabadi et al., 2023).

Al encompasses tools and techniques that assess the potential for computers to exhibit artificial
intelligence. It includes various approaches, such as modeling the mind and technological
specifications. The scope of Al in education is broad and complex, complicating definitions of
Al-type systems. A narrow view limits itself to interesting software and hardware
implementations, while a wider view encompasses any educational computational device as an
Al system, raising philosophical questions about the nature of education as mere training
(Kshirsagar et al., 2022).
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Historical Context

Education in the era of Generative Al brings forth various challenges and inquiries regarding its
risks and advantages. Numerous sectors are examining the capacity of generative Al to enhance
productivity and refine products and services (Ferreira Mello et al., 2023). The integration of Al
into education has a deep-rooted history, recently garnering fresh attention. Research concerning
Al's influence on education can be traced back to the 1960s.

The latest advancements in Al have sparked renewed interest, prompting questions about teaching
and learning in the generative Al era. The evolution of Al in education has been significant,
beginning with pioneers like Joseph Weizenbaum, who in 1964 introduced Eliza, a basic chatbot
for short text conversations inspired by Carl Rogers' psychotherapy methods. This marked the
foundation for future conversational chatbots. Another influential 1960s chatbot was Jaime
Carbonell's SCHOLAR, which used natural language processing to answer questions on South
American geography, employing semantic analysis and 155 knowledge-based rules to assess
student inputs (G. Moursund, 2006).

The historical context reveals that while Al's integration into education is not new, the rapid
advancements in technology have led to a renewed focus on its potential benefits and challenges.
As educational institutions grapple with integrating Al, understanding its historical roots can
provide valuable insights into its future trajectory.

Artificial Intelligence Policy in Nigeria

Al policies in Nigeria have evolved to meet advancements and educational needs. In the early
2000s, the government recognized technology's role in enhancing access to digital resources.
However, challenges such as inadequate infrastructure and limited funding slowed Al adoption,
leading to disparities where wealthier schools gained better resources while underfunded areas
lacked basic technology. This situation underscores the need for focused research and investment
in Al in education.

The National Centre for Artificial Intelligence and Robotics (NCAIR), established on November
13, 2020, aims to bolster Nigeria's digital economy under the National Information Technology
Development Agency (NITDA). The Ministry of Communications and Digital Economy is
working towards a knowledge-based economy through ICT, collaborating with IBM to offer over
280 hours of free Al courses. The National Digital Economy Policy and Strategy (NDEPS) sets

eight pillars for digital development, highlighting Al's importance for societal well-being.
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By September 2021, approximately 75 private organizations engaged with Al technologies, and
the NITDA promotes data protection frameworks that align with international standards. These
efforts demonstrate the commitment to integrating Al into Nigeria's socio-economic landscape,
facilitating cross-sector innovation. The government and stakeholders have collaboratively
finalized the Nigerian Al Policies (NAIS 2024).

The National Al Strategy (NAIS): aims to position Nigeria as a global leader in harnessing Al
for responsible, ethical, and inclusive innovation while fostering sustainable development through
collaboration. It envisions using Al to address socio-economic challenges, accelerate growth, and
transform Nigeria into a technologically empowered nation.

Vision Statement: Nigeria seeks to be a global leader in Al, emphasizing responsible and ethical
Al development that benefits all citizens.

Strategic Objectives: The strategy identifies three broad objectives:

Economic Growth and Competitiveness: Use Al to boost productivity, create jobs, and attract
foreign investment.

Social Development: Ensure Al improves service access and addresses social issues, empowering
citizens.

Technological Advancement: Develop local Al expertise and establish ethical frameworks for
responsible Al use.

Implementation Pillars: The strategy outlines five key pillars:

Building Al Infrastructure: Create high-performance computing to support local Al growth.

Al Ecosystem: Encourage collaboration among academia, industry, and government to cultivate
talent and innovation.

Accelerate Al Adoption: Incorporate Al in various sectors and foster data-driven decisions.
Ethical Al Development: Develop frameworks for ethical practices and governance.

Strong Al Governance: Set principles for transparency and accountability.

Rationale for Strategy: The strategy uses Al for national development, enhancing citizen welfare
while aligning with global trends and Sustainable Development Goals (SDGs). It balances
innovation with regulation to create an inclusive Al ecosystem. An Al Ethics Expert Group
(AIEEG) will oversee ethical practices, focusing on fairness, accountability, and transparency. The
National Data Protection Act 2023 ensures data privacy. Training three million digital talents aims

to position Nigeria as an Al expertise hub, addressing the skills gap. Nigeria promotes international
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partnerships and conducts a SWOT analysis to evaluate the Al landscape, detailing risk mitigation
strategies and emphasizing stakeholder engagement for inclusive Al progress (NAIS 2024).
These key points summarize the Nigerian policies and strategic objectives concerning Acrtificial
Intelligence.

The Role of Al in Education

Artificial Intelligence can revolutionise education by offering personalized learning, improving
administrative efficiency, and boosting student engagement. These innovations enable educators
to concentrate on teaching strategies instead of mundane tasks. Utilising Al tools helps analyse
student performance, identify gaps, and customise instruction to address individual requirements.
This tailored method enhances engagement and promotes a deeper grasp of material, leading to
better learning results.

As Al in education grows, chatbots show promise in improving teacher productivity, facilitating
discussions, and monitoring student progress. While beneficial for task management, students
often exploit chatbots to generate essays easily, creating regulatory challenges. Educators
appreciate Al for lesson planning and quiz creation, leading to better engagement. However,
concerns about academic dishonesty and overdependence on Al affecting critical thinking arise.
Quality assurance for Al resources through effective training remains essential. Legislative efforts
aim to establish fair regulations, fueling important conversations about the advantages and
challenges of Al in educational settings (Aliabadi et al., 2023).

Current Applications

This section outlines Al teaching assistant applications in education, emphasizing personalised
learning and smart assessment systems to ease educators' workloads. Research mainly focuses on
recommender systems that suggest courses based on student profiles, while studies on
conversational agents are limited. Assessment tools are simpler, with well-researched automatic
message scoring; some Al tools grade quizzes, with others still in development (Kshirsagar et al.,
2022).

Further integration of social factors and feedback aligning with human evaluators is necessary.
Colleges are adopting Al auto-scoring to cut grading times. Al tailors learning based on student
backgrounds and course histories and creates chatbots that enhance social learning. This section
proposes a framework for personalized learning systems, offering insights into technical

approaches and recent advancements in Al applications within education.
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Future Prospects

The preparation of educators for Al integration is evolving. Effective incorporation requires
understanding current educational practices. Tools like ChatGPT can enhance learning if used
ethically. Different educational levels need tailored ethical training strategies. As education shifts
to active inquiry, cost-effective methods must support this transition. Educators should foster Al
collaboration and set new academic literacy standards. The rapid advancement of Al tools
necessitates that educational authorities reassess goals and impacts while exploring opportunities
for equity and collaboration.

Benefits of Al as a Teaching Assistant

Integrating Al as a teaching assistant benefits students and educators by facilitating personalised
learning, enhancing resource access, and providing immediate feedback. Al helps teachers identify
students’ strengths and weaknesses, allowing tailored strategies to boost retention and
performance. Generative Pre-trained Transformers (GPT) offer innovative tutoring and essay
grading, raising questions about pedagogy and teacher training. However, research on GPTs as
tutors is limited. Effective tutoring depends on voice and style, necessitating suitable data and
adapted materials for better engagement. GPTs' impact on lectures underscores the need for
concise outlines and visuals in presentations (Rienties et al., 2024).

GPTs influence pedagogical dynamics, prompting revised lecture approaches. Engagement with
materials like lectures occurs through conversational turns, necessitating interactive engagement
and diverse feedback. Designing GPTs around inquiry cycles may improve content engagement.
As education evolves, concerns about student data ownership arise in interactions with educational
software, highlighting GPTs' educational roles and potential future collaborations between
education and Al (Kshirsagar et al., 2022).

Challenges and Concerns

Al has significant potential in education, but its integration faces challenges like technical
reliability and ethical issues related to data privacy and teacher-student dynamics. Many educators
are wary, fearing disruption of traditional teaching. It's vital to provide comprehensive training and
support for teachers to help them understand Al's potential and adapt effectively (Schiff, 2021).
Ethical considerations regarding student data are critical for inclusive education, as is eliminating

algorithm biases that may uphold societal prejudices.
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Data Privacy Issues

Data privacy is a major concern in using Al as a teaching assistant, especially regarding sensitive
student information. Educators must ensure Al systems comply with data protection regulations
like FERPA in the U.S. to protect personal information. The risk of data breaches emphasizes the
need for strong cybersecurity measures and clear protocols for data usage and retention in
educational settings. Compliance with data privacy regulations such as FERPA or GDPR is
essential to prevent unauthorized access and misuse of student data.

Bias in Al Algorithms

Al algorithms can show hidden biases from their training data, leading the Al ethics community
to push for data sharing to improve fairness. This is crucial since Al often uses data from
underrepresented groups, raising important questions about its sources. Recent examples of racial
bias in medical Al highlight the dangers of overlooking these biases. Al mirrors existing power
structures; while algorithms can be intricate, training data is often more straightforward. When
developed carefully, Al can promote positive change by challenging outdated views. Research
emphasizes the need to examine training data and understand its influences on future narratives.
Accessible training data enables individuals to share their stories through Al, underlining the
importance of recognizing data control and power dynamics in citizen science (Englert &
Muschiol, 2020).

Dependence on Technology

As technology reliance in education increases, essential skills may decline if it fails. Students
might depend solely on Al for assessments, ignoring key content. Clear guidelines are vital to
minimize Al dependence and promote knowledge growth. Teachers must improve their
understanding of advanced machine-learning techniques, which requires significant effort and
skills not always present. This complicates education, making effective Al training essential. Al
specialist workshops may assist, but their expenses could burden schools. Additionally, Al misuse,
like posting exam responses online, heightens challenges. Collaborating with research academies

focused on at-risk discoveries can enhance safety and tackle these issues.

Case Studies
Numerous case studies illustrate the benefits and challenges of using Artificial Intelligence as a

teaching assistant in education. Al enhances personalised learning, provides immediate feedback,
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and assists with administrative tasks. However, concerns about data privacy, teacher training, and
over-reliance on technology persist. Balancing Al integration with traditional methods is crucial
for a holistic educational approach.

Johnson et al. (2022) found that high school students utilizing Al-driven tutoring systems saw a
20% improvement in math scores. However, over-reliance on technology requires a balanced
strategy to maximise personalised learning while maintaining social interactions. A blended
approach combining Al tools with in-person instruction increased student engagement and
performance, allowing for greater ownership of learning and fostering collaboration. Smith et al.
(2020) underscored the impact of Al on student performance and satisfaction, showcasing its
potential as an educational tool. An interactive environment emerges with tailored experiences that
cater to individual needs, while Smith's (2021) study revealed adaptive learning platforms using
Al to adjust question difficulty, keeping engagement high and ensuring comprehension at each
student's pace. Additionally, Al delivers real-time feedback to educators, aiding in the
development of tailored teaching strategies.

Successful Implementations

Research into artificial intelligence (Al) and natural language processing (NLP) in education is
increasing. Al manifests in various forms, including automated grading, semi-automated essay
evaluation, coherence assessment tools, and writing feedback systems. These tools aim to assist
writers in constructing arguments, enhance reading comprehension, support English Language
Learners (ELLS), act as conversational agents, and facilitate large language models in chatbots.
The research highlights the importance of meaningful learning goals for chatbots, tailoring
language and tone, ethical Al feedback considerations, evaluation methods, and improved school
communication through Al. Al's role as a teaching assistant (TA) underscores the need for its
integration into educational frameworks and calls for educators to evaluate the fairness and
relevance of these tools (Schiff, 2021). This cautious exploration of Al as TAs emphasizes its
significant potential impact in classrooms, while the timeline for its full integration remains
uncertain amidst historical apprehension surrounding technological advancement in teaching
(Kshirsagar et al., 2022).

Educator Perspectives

Educators largely see Al as a tool for enhancing student engagement and evaluating risks.

Conversely, in computer science, there is concern that Al may oversimplify programming
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education, potentially hindering essential skill development. English Composition instructors
worry that students may miss vital writing experiences. Some argue that Al tool development
should be restricted to trained professionals, akin to nuclear technology regulations. Nonetheless,
Al can effectively serve as a teaching assistant, inspiring creativity. For instance, Indiana
University encourages Al for author analysis in exit exams, redefining cheating. Applications like
Al-generated quiz prompts are being developed, yet challenges arise, such as lengthy student
responses and misuse of tools that threaten educational standards. Successful Al use in large
classrooms depends on student-teacher ratios, tool effectiveness, and content trustworthiness
(Schiff, 2021). Thoughtful project design and student feedback can enhance learning while
adapting cognitive demands in text production.

Acceptance and Resistance

Preliminary studies indicate a strong connection between the acceptance and rejection of ChatGPT
and generative Al in education (Ghimire et al., 2024). Perspectives from developers and
policymakers highlight adherence, caution, and reluctance. Educators and Al developers aim to
maximize benefits while minimizing drawbacks. Generally, teachers view ChatGPT positively,
with acceptance linked to better understanding. Concerns about chatbot inaccuracies have
diminished, fostering optimism about student engagement. However, worries about reduced
educational quality due to automation remain among educators and parents. Fears exist that
automated responses could replace teachers, inciting resistance to generative Al. Concerns about
misleading chatbot information echo past fears. Overall, generative Al's role in education is seen
as a promising evolution rather than a decline.

Professional Development Needs

To effectively integrate Al as a teaching assistant, educators must prioritize professional
development in technology and pedagogy. This includes understanding Al tool usage and
analyzing its impact on student learning. Collaboration with tech experts and ongoing workshops
are necessary for enhancing lesson planning, personalized learning, and improving student
outcomes. The growth of EdTech, incorporating Al and machine learning, addresses educational
demands and disparities, presenting both benefits and challenges. This shift emphasizes the
significance of data and algorithms in education. Educators must align technologies with effective
teaching practices and gain insights into student needs. Research on Al's long-term effects and

professional development is crucial for effective Al utilization and assessment creation.
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Student Perspectives

Student attitudes towards Al Digital Assistants are crucial for developing higher education tools.
A qualitative research project with UK distance learners involved interviews about AIDA,
revealing privacy concerns and ethical issues. A focus group evaluated pros and cons of Al tools
like ChatGPT, with participants viewing Al mainly as "learning assistants,” highlighting ethical
challenges and misuses. These insights are vital for creating educational Al tools. Emerging
generative Al systems prompt discussions about their impact in higher education, underscoring the
need to explore pedagogical benefits (Rienties et al., 2024). Understanding student experiences
and concerns is essential for developing Al tools that enhance education.

Engagement with Al Tools

Al tools like ChatGPT are becoming prevalent in classrooms, yet many educators feel unprepared
as traditional methods decline. This rise of generative Al creates challenges, often sidelining
educators and diminishing their influence. Fears about Al replacing human intelligence lead to
concerns over its impact on learning, risking disengagement and skill loss. However, education
can remain human-centric while integrating Al for positive results (Schiff, 2021). Effective
collaboration can transform education. When used properly, technology enhances learning's speed
and depth, with Al offering insights, instructional plans, and personalized assessments to boost
student engagement and understanding. Teaching with Al demands dedication, passion, and a
supportive environment for exploration (Mollick & Mollick, 2023).

Impact on Learning Outcomes

The rise of Al in education presents challenges, including students using devices for recording.
Educators face ethical dilemmas due to Al-generated content and misinformation, stressing the
need for scrutiny. Transfer learning complicates deep learning and deepens knowledge access
inequalities. Rapid Al developments could undermine standardized assessments, especially with
multi-modal generative systems. Although open testing of Al language models might enhance
equity, current assistive technologies largely benefit affluent areas. However, technology offers a
chance to transition from an Assessment ID society to an Integrity ID society, emphasizing deep
learning. This shift demands clear guidance for students using Al and requires enhancing teachers'

understanding of Al to improve classroom management and documentation.
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Ethical Considerations

The integration of artificial intelligence as a teaching assistant raises significant ethical
considerations regarding responsible use in the classroom. Key issues include privacy, bias, and
the potential loss of the human element in education. Educators must evaluate how Al tools affect
student interactions, address algorithmic biases, and ensure equitable access to resources. While
generative Al can enhance engagement, it complicates assessment and raises ethical concerns. AI’s
role in personalising learning could inadvertently reinforce biases against underrepresented
groups. Adopting critical approaches and improving teacher education on diversity and trust is
essential for safe Al use (Schiff, 2021).

Equity in Access

Adopting intelligent educational technologies is essential for equitable access, but schools face
major challenges. Unequal Internet and device access limit benefits and create a gap between
connected and disconnected students. Universal access in schools and homes is crucial. Family-
owned devices might worsen the "homework gap™ for low-SES students, necessitating a focus on
current school technology. Technologies should improve teaching while tackling socio-economic
disparities. Disruptive tech risks educator jobs and marginalised learners, possibly leading to
monopolies and biases favoring early adopters. Expanding ‘responsible design’ is vital to address
critical issues in emerging learning environments (Lakkaraju et al., 2024).

Transparency in Al Use

Machine learning is essential for managing large data but introduces ethical concerns in education
technology due to Al's "black box™ nature. Public anxiety about algorithm understanding is
growing, with "explainable Al" leading to various interpretations. Transparency requires detailed
documentation to assess algorithm bias and ensure accountability regarding data representation.
Continuous updates post-deployment are crucial to evaluate the impacts of ML applications (Ali
Chaudhry et al., 2022).

Regulatory Frameworks

The regulatory frameworks for using artificial intelligence as teaching assistants are essential for
ethical implementation and protecting educators and students. These frameworks should address
data privacy, accountability, and biases in Al systems. Collaboration between educational
institutions and policymakers is needed to establish guidelines promoting innovation while

safeguarding student rights. Transparency in algorithms and data use will build trust among
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stakeholders, enhancing the educational experience and minimising biases in automated decision-
making. Clear standards for Al technology in teaching must be developed to promote transparency
and enable educators to critically assess available tools. This protects educational integrity and
empowers teachers in integrating Al tools. Continuous training for educators is vital to navigate
Al complexities in education, including ethical implications and regulatory compliance. By
understanding legal requirements governing Al in education, educators can maximise Al's
potential while ensuring compliance and protecting student rights.

The UNESCO (2023) guidance for Generative Al in education and research provides a
comprehensive framework for educators to develop ethical guidelines and best practices.
UNESCO prioritizes education as a fundamental human right essential for peace and sustainable
development. As the UN's specialized agency for education, UNESCO leads the global Education
2030 Agenda, which includes the goal of ensuring inclusive, equitable, and quality education. The
2023 guidance focuses on generative Al (GenAl), which is rapidly emerging and poses both
opportunities and challenges in education. The document advocates for a human-centered
approach to GenAl, emphasizing the protection of human rights, agency, and diversity. It
highlights the need for immediate actions and long-term policies to harness GenAl effectively
while mitigating risks like data privacy concerns and the potential for biased outputs.
Institutional Guidelines

Previous studies guide Al integration in education, highlighting the need for tailored heuristics for
teachers. This framework is critical as teaching automation grows, enhancing efficiency and saving
time. Nonetheless, challenges such as academic integrity, plagiarism, and misinformation pose
considerable risks. Many educators hesitate to adopt these systems due to historical concerns
surrounding online education. While some apprehensions are justified, others stem from
misconceptions. Educators acknowledge Al's permanence and advocate for curriculum
improvements. Discussing AI’s potential in enriching student learning and creating robust
frameworks is essential. Educational institutions are assessing the consequences of these systems,
with some exploring Al-based strategies to foster student engagement through evidence-based
methods (Mollick & Mollick, 2023).

Future Directions

The integration of artificial intelligence in education presents significant research opportunities to

enhance teaching. Researchers can explore how Al tools personalise learning, adapt to student

72



needs, and provide immediate feedback. Furthermore, studies can evaluate the effectiveness of Al-
assisted teaching strategies in diverse classrooms, emphasizing student engagement and
educational equity. The limited use of Al technologies by teachers, often due to time constraints
and training needs, highlights the necessity for strong institutional support. Research on Al's
effectiveness and changing teacher roles is crucial, as existing data is scarce. Technologies like
AR and robotics typically operate in isolation, requiring comprehensive case studies, particularly
in developing regions. Methodological challenges necessitate varied study designs, including
longitudinal studies and classroom observations.

Innovative Al Tools

Innovative Al tools are reshaping education by delivering personalised learning, improving
administrative efficiency, and aiding educators in their roles. These tools use advanced algorithms
and data analytics to pinpoint individual student needs, enabling tailored interventions that enhance
learning outcomes. They also help teachers by automating routine tasks, allowing more time for
meaningful student interactions. This improves the learning experience and enables a focus on
personalised instruction. By leveraging Al, educators gain insights into student performance
trends, allowing timely interventions and creating an engaging classroom environment that
promotes deeper understanding and critical thinking.

Conclusion

Integrating Al as a teaching assistant presents opportunities and challenges that necessitate careful
assessment of its impact on learning. Al enhances personalized experiences, streamlines tasks, and
provides immediate feedback, but raises ethical concerns and issues of equitable access. This
highlights the need for inclusive curriculum development and effective training for educators in
using Al tools. A collaborative approach, where technology supports human interaction, is crucial
for educational progress. Data-driven insights enable educators to tailor methods to diverse
learning styles and prepare students for a technology-centric future. Although Al tools can enrich
teaching and engage students, educators must stay alert to ethical issues to ensure technology
complements traditional practices. Continuous training, supported by institutional resources, is
vital for effective Al deployment in classrooms, adapting to the evolving landscape of educational
technology. This benefits both students and teachers through personalised support. As technology
usage grows, collaboration and ongoing development are essential for new teaching strategies.

Addressing ethical concerns and professional development needs requires reflective practices and
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partnerships with Al developers to maximise benefits while minimising risks. Training enhances
educators' understanding of Al's capabilities and limitations, bolstering classroom effectiveness.
Furthermore, Al commercialisation may widen disparities, underscoring the need for equitable
educational frameworks. Establishing standards for transparency in software and training data is
crucial for effective Al integration into education.
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Abstract

Digital transformation in Mathematics Education presents both opportunities and challenges,
necessitating a stable and sustainable digitalization framework. This paper introduces
mathematical models for analyzing the stability of digitalization in Mathematics Educational
Science (MES). Various approaches are explored, which include graph theory, Markov chains,
differential equations, optimization, game theory, and control systems, to quantify and optimize
digital integration. Numerical simulations using maple software to provide insights into the
equilibrium states, optimal strategies and sustainable resource allocation. The results highlight
that balanced integration of technology, pedagogy, and content enhances learning stability, while
adaptive models and infrastructure planning ensure long term digital sustainability.

Keyword: Modeling, Digitalization, Stability, Numerical simulations and MES.
1. Introduction

The rapid digitalization of education has transformed the way Mathematics is taught and learned.
Digital tools enhance accessibility, engagement, and flexibility, while their uncontrolled
implementation can lead to instability. The idea of digital learning is accepted at almost every
level of education (Mulenga & Marban,

2020; Viberg et al., 2020) especially during pandemic (Engelbrecht et al., 2023). Before
pandemic, integrating digital education were always questioned about their effectiveness (Attard
& Holmes, 2020).

The stability of digitalization in Mathematics education depends on factors such as pedagogical
integration, student adaptability, and resource sustainability.

This paper introduces a mathematical framework model and analyze digitalization stability in
Mathematics Educational Science (MES). By leveraging graph theory, Markov chains,
differential equations, and optimization techniques, we establish a quantitative basis for digital
education policies. We also use Maple software for numerical simulations, tables, and graphical
analyses.
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Research Questions

The purpose of this systematic review is to identify the latest models used for analyzing
digitalization stability in Mathematics Education Science (MES). It addresses the following
research questions:

What are the models used for analyzing digitalization stability in Mathematics Education
Science (MES)?

What type of distribution enhancess stability?
Does blended learning stabilizes over time?

2. Methodology

Six models for analyzing digitalization stability:

1. TPACK Model (Graph Theory): Balancing technology, pedagogy, and content.

2. SAMR Model (Markov chains): Evaluating digitalization transition probabilities.

3. Blended Learning Model (Differential Equations): Stability of traditional and digital learning.
4. Adaptive Learning Model (Optimization) : Personalized learning stability.

5. Equity-Centered Model (Game Theory): Ensuring fair digital access.

6. Sustainable Digital Infrastructure Model (Control Theory): Long-term digital sustainability.
Each model is mathematically formulated and solved numerically using Maple.
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3. Results and Discussion

3.1 TPACK Model-Stability Analysis Using Graph Theory
We define a stability function:

Numerical Solution in Maple

S = 2*T + 3*P + 4*C;

Solve({diff(S, T)=diff(S, P), diff(S, P)=

Diff(S,C)});

Solution

=2 77T —+— =3 M~ —1+— =4 -

)
Solve({2=3,3=a(—c (27 + 3P—|—4C)}]

Result: implying equal distribution enhancess stability
3.2 SAMR Model-Markov Chain Analysis

A transition matrix represents digital transformation stages:

[ State IB A Y R
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(Substitution) (Augmentation) | (Modification) (Redefinition)
S 0.6 0.3 0.1 0.0
A 0.2 0.5 0.2 0.1
M 0.1 0.3 0.4 0.2
R 0.0 0.1 0.3 0.6

Numerical solution in Maple

P := Matrix([[0.6, 0.3, 0.1, 0.0],

[0.2,0.5, 0.2, 0.1],

[0.1,0.3,0,0.4,0.2],

[0.0, 0.1,0.3, 0.6]]);

Solve(P*v =v, {pi_s +pi_A+pi_M+pi_R=
13

Solution

(0.6 03 0.1 0. 0
02 0.5 02 0.1 0
0.1 03 0 04 02
0. 0.1 03 0.6 0

[ 0.6v 03v 0.1v 0. 0
Sol 02v 0.5v 02v 0.1v O {pi s +pi A+pi M+pi R=1)
olve =v, {pi s i i i R=
0.1v 0.3v 0 04v 02v PLE TP P P

0. 0.1v 03v 0.6v O

Result: .Interpretation: Most institutions remain in early stages, requiring investment in advanced
digitalization.

3.3 Blended Learning -Stability with Differential Equations
We model the interplay of traditional and digital learning:
Graph in Maple

Sys ={diff(T(t), t)=-0.5*T(t)+
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0.3*D(t), Diff(D(t), t)=0.4*T(t)-
0.6*D()};
dsolve(sys, numeric);

Plots[odeplot](sol, [T(t), D()], t=0..10);

Solution
{—t D(1) = 0.4 T() — 0.6D(2), % T(£) = -0.5T() + 0.3 D(t)}
PZOtSOdepl()t(SOZ’ Il Z(z). ID(z) ]. z— O ..10)

Result: Blended learning stabilizes over time, validating hybrid approaches.
3.4 Adaptive Learning-Optimization Model

We maximize student learning:

Solution in Maple

L:= -x"2+ 6*X-5;

Solve(diff(L,x)=0, x);

Solution

—x2—l—6x—5

Solve(—2x + 6 =0, x)
eevverZ7y (2., 1.2 ) S

Lo — A - F. A x — = -
s> L » rae— (= ————— > _ 4 =~ > D> =

Result: Indicating optimal difficulty for digital lessons.
3.5 Equity -Centered Model -Game Theory

Utility functions:

Solution in Maple

Solve({diff(U_S, D)=0, diff(U_E, D)=0});

Solution
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Result: Ensuring fair digital access.

3.6 Sustainable Digital Infrastructure-Control Model
Graph in Maple

Sys := {diff(R(t), t)= -0.2*R(t)+0.1*C};

Dsolve(sys, numeric);

Plots[odeplot](sol, [R(1)], t=0..20);

Solution

{ <L R — —0.2R(H + 0.1 c}

IDsolve(sy.s, rzeerrezeric)

r~lozs

odeploz‘(sol’ [ R(Cz) ]. z — O ..20)

Result: Stable infrastruture requires continuous investment.

4.0 Conclusion

The study on Mathematical models of digitalization stability in Mathematics Education Science
(MES), indicate a balanced integration of technology , pedagogy, and content which ensures
stability. The Markov models show that most institutions remain in early digitalization stages
while blended learning and adaptive models, provide optimal learning outcomes and finally,
game theory and control models, guide equitable and sustainable digital policies.

Recommendation

Future research should explore Al-driven adaptive learning and real-time analytics for enhancing
digital education.
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Abstract:

Education is a basic agent of social equity, yet inequality continues globally due to socioeconomic,
geographic, and systemic barriers. This paper examines the role of social science education in
mitigating inequalities within the global education landscape. By assessing contemporary policies,
pedagogical reforms, and institutional processes, the study highlights how social science curricula
can foster critical thinking, cultural awareness, and inclusive policymaking. Drawing on case
studies from diverse educational systems, the paper accentuates the importance of integrating
equity-centered approaches in social science teaching to empower marginalized learners. Findings
suggest that curriculum diversification, teacher training, and community engagement are pivotal
in reducing educational disparities. The study concludes with policy recommendations aimed at
strengthening social science education as a tool for social justice, urging stakeholders to prioritize

equitable resource distribution and participatory learning models.
Introduction

Nigeria’s education system grapples with deep-seated inequalities shaped by socioeconomic
disparities, regional imbalances, and policy implementation gaps. This paper examines the role of
social science education in mitigating these inequities within Nigeria’s global education landscape.
By analyzing national policies, curriculum reforms, and pedagogical approaches, the study
highlights how social science disciplines—such as history, sociology, and civic education—can
foster critical consciousness and inclusive development. Drawing on Nigerian scholars and case
studies, the paper explores challenges like underfunding, ethno-religious biases, and the colonial
legacy in education. Findings reveal that while initiatives like the National Policy on Education
(2013) and the Senior Secondary Education Curriculum (SSEC) reforms aim to promote equity,
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systemic barriers persist. The study concludes with recommendations for decolonizing curricula,
enhancing teacher training, and strengthening community engagement to ensure social science

education serves as a tool for social justice in Nigeria.

Keywords: Social science education, educational inequality, Nigeria, policy reforms, inclusive

education
Introduction

Education in Nigeria remains stratified along lines of geography, gender, and class, with the North-
East and rural areas experiencing significantly lower access and quality compared to urban centers
(UBEC, 2022). Social science education, encompassing subjects like History, Government, and
Social Studies, holds transformative potential in addressing these disparities by fostering critical
thinking, civic engagement, and cultural awareness (Adeyemi & Adeyinka, 2020). However,
Nigeria’s education system still bears the imprint of colonial legacies, with Eurocentric curricula

marginalizing indigenous knowledge systems (Fafunwa, 2018).

This paper aligns with the conference theme by:

Analyzing Nigeria’s education policies and their impact on equity.
Exploring social science curriculum reforms and their limitations.
Proposing context-specific solutions for reducing educational inequality.
Body of the work:

1. The Role of Social Science Education in Nigeria’s Inequality Crisis
Social science education in Nigeria should serve as a tool for national cohesion and equity, yet it

faces structural challenges:

Colonial Legacy: Many curricula prioritize Western history over Nigerian and African perspectives

(Jekayinfa, 2019).
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Ethno-Religious Biases: Textbooks often exclude minority narratives, reinforcing divisions (Yusuf

& Adigun, 2021).

Gender Disparities: Girls in Northern Nigeria face cultural barriers to studying social sciences

(EFA Global Monitoring Report, 2020).
Case Study: Civic Education & National Values Curriculum

The 2019 Civic Education Curriculum introduced themes like human rights, anti-corruption, and
federal character principles (NERDC, 2019). However, implementation lags due to teacher
shortages and politicization (Ogunode et al., 2021).

Education disparities can take many different forms, such as:

Unequal Access to Quality Education- UNESCO( 2020), Attendants to part literacy, Paris
UNESCO. — UBEC( 2022), Annual report on introductory education in Nigeria, Abuja UBEC.
Socioeconomic difference — Jemeli, A., & Fakandu, M.( 2019), Equitable access to education A

key to inclusive profitable growth, OECD( 2019). Beforehand childhood education. Paris OECD.

Language and Cultural walls — Banks, J. A.( 2015), Cultural diversity and education Foundations,
class, and tutoring, Routledge. — Ladson- Billings, G.( 1995). Still, that’s just effective instruction!
The argument for culturally applicable pedagogy., proposition into Practice, 34,( 3), 159- 165.

Addition and Disability — World Health Organization( 2018), Health and disability,, WHO,
Geneva. — UNICEF( 2020), Inclusive education A key to leaving no child behind,. New York
UNICEF.

Changes to Structure — Hanushek, E. A., & Woessmann, L.( 2015). The knowledge capital of

nations Education and the economics of growth. MIT Press.

Heritage of Colonization — Decolonizing history education necessitates fastening on Nigeria’s pre-

colonial narratives, according to A. Jekanyinfa( 2019), runner 115.

Ethno- Religious Bias - Yusuf, A., & Adigun, J.( 2021). Ethno-religious prejudice in Nigerian
social studies handbooks, Journal of Social Science Evaluation, 1,( 2), 34 — 50. Gender Differences
- UNESCO( 2019), Global education monitoring report 2019 Migration, relegation and education,
Paris UNESCO.
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2. Policy Reforms and Their Limitations

Several Nigerian policies aim to improve equity through social science education:

National Policy on Education (2013): Advocates for inclusive education but lacks enforcement

mechanisms.

UBE Act (2004): Mandates free basic education yet struggles with funding and infrastructure gaps
(Ajayi, 2018).

SSEC Reforms (2020): Integrates ICT and critical thinking but faces resistance from exam-focused
teachers (Okebukola, 2022).

3. Persistent Systemic Barriers Underfunding: Only 5.4% of Nigeria’s 2024 budget was
allocated to education (Budget, 2024).
Teacher Shortages: Poor remuneration leads to brain drain in social science disciplines (Adeniji,

2023).

Privatization: Elite private schools offer better social science programs, widening the class divide

(Oviawe, 2020).
Conclusion

Addressing educational disparities and advancing a more just global educational system could be
greatly aided by social science education. Social science education can contribute to the
dismantling of structural and systemic barriers that sustain inequality by encouraging critical

thinking, empathy, and understanding as well as by influencing policy and practice.
Recommendations

L Policy Reforms
1. Mandate Gender-Inclusive Content: Address regional disparities in girls’ education
by incorporating gender-inclusive content in educational materials.
2. Integrate Social Science Education into Teacher Training Programs: Equip teachers
with the knowledge and skills to develop inclusive and equitable pedagogies.
II. Teacher Education and Support
1. Revamp Teacher Education Programme: Emphasize critical pedagogy to promote

critical thinking and problem-solving skills.
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2. Provide Incentives for Social Science Teachers in Rural Areas: Attract and retain
qualified social science teachers in rural areas.
II1. Community Engagement and Partnerships
1. Partner with Traditional Leaders: Collaborate with traditional leaders in Northern
Nigeria to promote girls’ education and address cultural barriers.
2. Community and Student Engagement: Engage with local communities and students
to promote education and address regional disparities.
IV.  Curriculum Development and Advocacy
1. Develop Inclusive Curricula: Incorporate diverse perspectives and experiences into
social science curricula to promote a more nuanced understanding of global issues
and challenges.
2. Student-Led Advocacy: Encourage students to advocate for curriculum reforms
through debate and policy dialogue.
V. Evidence-Based Decision Making
1. Support Evidence-Based Policy and Practice: Encourage policymakers and
practitioners to draw on social science research to inform decision-making and
address systemic and structural barriers.
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Abstract

There has long been discussion about how important mother tongue integration is in the teaching

and learning process when it comes to language acquisition. This study examines how students in
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Lagos State's Junior Secondary Schools learn Arabic in relation to their mother tongue and it also
examines the impact of mother tongue on Arabic language learning outcomes in Junior Secondary
Schools in Lagos State. The primary objective is to assess how students' academic performance in
Arabic is affected by their mother tongue usage. The research design employed in the study was a
descriptive survey. In Lagos State, the population consists of all Junior Secondary School Students
enrolled in public schools that speak Arabic. Stratified sampling and simple random sampling
techniques were used to select a sample of 200 students in order to ensure adequate
representation. An Arabic achievement test and a structured questionnaire were used to collect
data. The test-retest method was used to establish the reliability of the instruments, which were
validated by professionals in Arabic language education and educational measurement. The
results showed a coefficient of 0.82. The results showed that students who received instruction in
Arabic with the assistance of their mother tongue outperformed those who received instruction
only in Arabic or English. The study comes to the conclusion that learning Arabic in one's mother
tongue improves comprehension and retention. Schools should establish an inclusive language
learning environment so that students feel comfortable using their mother tongue as a bridge to
learning Arabic.

Keywords: Mother tongue, Arabic language, Language learning, Second language acquisition,
Instructional Language

Introduction

The foundation of learning is language, which has a significant impact on learning new information
and, more importantly, other languages. It has long been acknowledged that incorporating the
mother tongue into teaching methods is an essential pedagogical strategy in linguistically varied
countries like Nigeria, especially Lagos State, where numerous indigenous languages coexist
(Sani, 2024). However, when training lacks sufficient linguistic bridges, students often face severe
competency and performance issues for foreign and religious languages like Arabic. Even though
Arabic is taught in Nigerian Junior Secondary Schools, students frequently struggle to meet
academic standards and attain sufficient proficiency. The lack of supportive linguistic frameworks
in the educational process, particularly the mother tongue (MT), is mostly accountable for this

obstacle (Saneka, & de Witt, 2019). Studies consistently show that teaching in native languages
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improves students’ assimilation of the material (Kingsley, 02016). This finding raises an important
question: Can children in Lagos State's Junior Secondary Schools learn Arabic more effectively

and do better academically as a result of using their mother tongue strategically?

The content, scope, and consequences of language's use highlight its dynamic nature.
Fundamentally, language is an intrinsic human ability that determines the characteristics of
communication in a particular group. The sociocultural, historical, and established educational
systems of a people are the main causes of the need for a structured method of contact. Language
serves many purposes, one of which is to carry information, or a message, from a source to a
recipient. It is a socially situated cultural form (Korneeva, et. al., 2019). When the recipient
understands the sender's message without any distortion, effective communication has taken place.
Every normally developing human kid is a testament to the intrinsic ability to acquire language. A
youngster instinctively learns and comprehends the language of the people around them by the
time they are four or five years old. This first language, which is frequently referred to as the
"child's first language™” or "mother tongue,” is the language that the infant is first and largely
exposed to rather than the language spoken by the child's biological mother. Language is the event
that tries to bring the renewal and recovery which unite the learner and the adult world into which
the teacher attempt to introduce him in the educational context, especially in the classroom
(Horwitz, 2020). Bamgbose, (2000) expressed this concern when it stated: "If you use any
language other than the vernacular (the mother-tongue or a language of the immediate community
MT/LIC) as a medium of instruction, you damage the development of the child whose personality
and ability should be integrated with the society to which he belongs.” This is one of the many
prominent theories and researchers in the field of language education that have consistently linked
the failure of many educational systems, especially at the primary and junior secondary school
levels, to ineffective communication in the classroom (Scheerens, 2016). In line with this idea,
Adigun, C. O. (2023), proposed that the biggest barrier to learning in Nigeria and other Black
African countries is the language of instruction. In the past, it was common practice in schools to
discourage students from using their mother tongue. This was done by a variety of measures, such
as fines, physical punishment, or punishing assignments such penning the phrase "l will never

speak vernacular again” again and over.
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However, it is indisputable that both instructors and students must use the mother tongue
effectively in order to teach and acquire a second language. Both parties must use a language they
have sufficient control over as their interactional medium in order for there to be effective
classroom communication. The use of mother tongue or the language of the immediate community
as the medium of instruction at the pre-primary, primary, and initial stages of education was
formally adopted by the Federal Government of Nigeria through the National Policy on Education
(1999), encouraging its extension to the junior secondary school level. This was done in
recognition of the vital importance of mother tongue or indigenous languages for educational
purposes. According to Saneka, & de Witt, (2019), a kid should ideally not be forced to learn a
second or foreign language before he has a solid understanding of his mother tongue since the

fundamental ideas of his first language are typically helpful stepping stones to those of another.

Consequently, this study aims to thoroughly examine the impact of mother tongue utilization on
Arabic language learning outcomes among Junior Secondary School students in Lagos State,
Nigeria. It is also to determine the relationship between mother tongue usage and Arabic language
academic performance and to evaluate the effectiveness of mother tongue in enhancing students’

comprehension of Arabic language.

Conceptual Framework
Concept of Mother Tongue

The language that a kid naturally picks up from birth within their local sociocultural environment
is known as the mother tongue (MT), first language (L1), or vernacular. According to Holzman,
(2016), it is the language of their early cognitive development, during which they engage with the
outside world, generate abstract ideas, and build their conception of reality. According to Kiramba,
(2016), the MT is inextricably related to identity, cultural history, and emotional expression; it is

not just a means for communication.

From a conceptual standpoint, the mother tongue serves as the foundation tool for all further
education, including acquiring new languages. The foundation for critical thinking, problem-
solving abilities, and literacy development is laid by early mastery of MT (Alim, et. al., 2020). It

is also the cornerstone of a child's overall development, impacting their cognitive processes,
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emotional intelligence, cultural identity, and future academic achievement. It is far more than just
a means of communication. Research, most notably from Nag, et. al., (2019), shows that early
schooling teaching in the mother language significantly improves children's cognitive
development, academic success, and engagement. This is primarily because it enables learners to
understand complex concepts without having to worry about learning a new language and new

content at the same time.

According to developmental theory, a child's mother language serves as their main means of
conceptualizing the world. They can create complex concepts, classify data, and hone their critical
thinking abilities since it is the language of their early cognitive processes (Dwyer, (2017).
Children that have a solid foundation in their MT are shown to have improved cognitive abilities,
such as improved memory, problem-solving, and language comprehension (Sofologi,et. al., 2022).
Children can tackle difficult ideas in a linguistically comfortable environment when they learn in
their mother tongue, which lessens cognitive load and promotes deeper comprehension. The MT
lays a solid cognitive foundation that is essential for future academic achievement in many topics,

not just language.

Arabic Language Learning in a Multilingual Context

The learning of Arabic in Nigeria has a special conceptual difficulty. Even though Arabic is taught
in the national curriculum starting in junior secondary school and is important to a significant
section of the population as a religious language, it is primarily a foreign language (L2) for the
majority of students whose mother tongues are from other language families (e.g., Yoruba, Igbo,
Hausa). Arabic has unique phonological, morphological, and syntactic structures, as well as the
phenomenon of diglossia (Classical/Modern Standard Arabic vs. various spoken dialects), in
contrast to some European languages that have linguistic roots in common with English (the

official language of instruction in later stages) (Alaiyed, & Abdullah, 2018).

Learning a foreign language is naturally difficult, especially if it differs greatly from the learner's
first language. In addition to learning new grammar and vocabulary, it calls for the development

of new communication techniques and cultural awareness (Angelova, & Zhao, 2016). The
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conceptualization of Arabic learning must take into account the possibility of linguistic
interference or, on the other hand, the facilitating role of preexisting linguistic knowledge from
other languages in a multilingual setting such as Lagos State, where students are exposed to a
variety of indigenous languages in addition to English.

In the conclusion of this conceptual study, the mother tongue is not presented as a barrier but rather
as a potent cognitive and pedagogical instrument that might significantly enhance academic
performance and Arabic language learning outcomes in Nigerian Junior Secondary Schools. It
argues that by bridging linguistic gaps, reducing cognitive load, and aligning with recognized
theories of language acquisition, the MT may improve the process of learning Arabic as a foreign

language.

Theoretical framework

According to Ali, A. (2021), Jim Cummins developed the Common Underlying Proficiency (CUP)
Model, which is another name for Cummins' Interdependence Hypothesis. His groundbreaking
research on this topic, along with other concepts like Cognitive Academic Language Proficiency
(CALP) and Basic Interpersonal Communicative Skills (BICS), primarily developed and became
well-known in the late 1970s and early 1980s.

However, the Common Underlying Proficiency (CUP) Model, that is also known as Cummins'
Interdependence Hypothesis, is ideally suited for the study titled: Assessing the Impact of Mother
Tongue on Arabic Language Learning Outcomes in Junior Secondary Schools Academic
Performance in Lagos State because The CUP model's main concept is that mastering one's mother
tongue (MT), also known as one's first language (L1), has a direct impact on and facilitates
mastering a second language (L2). It makes a distinction between Cognitive Academic Language
Proficiency (CALP) and Basic Interpersonal Communicative Skills (BICS). In the past, certain
methods of teaching second languages placed a strong emphasis on interruption or negative
transfer from the L1. Nonetheless, Cummins' CUP model emphasizes how languages are positively
interdependent. It provides a solid theoretical foundation for why learning a foreign language is
aided by the mother tongue rather than hindered by it.
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There is a great deal of linguistic variety in Nigeria, and Lagos State in particular. Multiple mother
languages, such as Yoruba, Igbo, and Hausa, may be spoken by students in a same Junior
Secondary School classroom. Because it promotes identifying and using the language and
cognitive resources that learners bring from their many L1s, the CUP model is especially effective
in these multilingual contexts. It offers a theoretical defense of instructional strategies that

deliberately use the MT to close language gaps for learners from a variety of linguistic origins.

Effective foreign language instruction should strategically utilize the mother tongue rather than try
to stifle it, according to the CUP model. The theory offers a compelling case for employing the
MT as a language bridge (e.g., for explanations, clarification, translation, and code-switching)
during Arabic education by elucidating the common cognitive processes at play. This gives a
theoretical foundation for why such pedagogical approaches could result in better Arabic learning

results, which directly informs the 'impact’ assessment.
Research Questions

1. To what extent does the use of mother tongue affect students' performance in Arabic
language?
2. s there a significant difference in Arabic learning outcomes between students taught with

mother tongue support and those without it?

Hypothesis
Ho1: There is no significant difference in the academic performance of students taught Arabic with

mother tongue support and those without it.
Methodology

The research design used in this study was a descriptive survey. The population consisted of Junior
Secondary School Students enrolled in Arabic language Public Schools in Lagos State. To
guarantee inclusiveness and representativeness across gender and educational districts, 200

students in total were chosen using stratified and basic random selection approaches.

Instrument Development
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An Arabic accomplishment exam and a self-structured questionnaire made up the research tool.
These were created using current teaching methods and published material as a guideline. The tool

assessed Arabic language proficiency, learning experiences, and academic achievement.
Validation and Reliability

Experts in educational assessment and Arabic language scholars verified the tool. The test-retest
approach was used to assess reliability, and the results showed a good degree of consistency with

a coefficient of 0.82.
Method of Data Collection and Analysis

The tools were administered at a few selected schools in Lagos State in order to gather data. The
hypothesis was examined using both inferential statistics (t-test) and descriptive statistics (mean

and standard deviation).
Results and Analysis

Hypothesis
Ho1: There is no significant difference in the academic performance of students taught Arabic with

mother tongue support and those without it.

Group t- o o
N Mean Score | SD culated t-critical Decision
calculate

With Mother
Tongue 100 68.4 9.3 3.42 1.96 Reject HO
Support
Without
Mother

Tongue

100 60.1 10.1

Support
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Interpretation

Students who received mother tongue help had a considerably higher mean score (68.4) than those
who did not (60.1). The null hypothesis is rejected when the t-value of 3.42 is higher than the
crucial value of 1.96. This validates a difference between the two groups that is statistically

significant.

Discussion of Findings

The results show that students' proficiency in Arabic is greatly improved when their mother tongue
is used. This finding backs up Owoo, 2024) claim that students learn better when they are taught
in a language they are familiar with. In a similar vein, Ogundipe, & Hungbo, 2024). highlights that
using native tongues improves understanding when learning a new language. This finding is
significant because integrating mother tongue training into the classroom may lead to better

academic achievement and language retention.

Conclusion and Recommendations

The study leads to the conclusion that studying Arabic in Junior Secondary Schools in Lagos State
is positively impacted by mother tongue. The use of mother tongue at the pre-primary and
elementary levels is already encouraged by the Federal Government of Nigeria's National Policy
on Education (1999). For topics like Arabic, it is advised that this approach be clearly extended to
the first classes of Junior Secondary School and strictly implemented. Policymakers and
curriculum designers should use mother tongue-based teaching methods in Arabic classes to
optimize learning. Bilingual approaches should be taught to teachers in order to eliminate
understanding gaps and improve student involvement. Schools should establish an inclusive
language learning environment so that students feel comfortable using their mother tongue as a
bridge to learning Arabic. Arabic teachers at Lagos State Junior Secondary Schools ought to
receive the assistance and resources they require in order to teach in their mother tongue or the
language of their local community. This means explaining grammatical constructs, simplifying
complicated terminology, and encouraging class discussions in a manner that students may easily
understand. Educational institutions and authorities should start awareness efforts to inform

parents about the benefits of mother language-based education and to ask for their help in
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promoting mother tongue literacy at home. The long-term effects on other foreign languages are

worth investigating further.
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ABSTRACT

This study examined the Effects of Smart Classroom Technologies on Student Collaboration
and Critical thinking in Federal University of Education, Zaria. It was guided by three specific
objectives, along with corresponding research questions. The study focused on students and
lecturers with a population of 4,500 undergraduate students and 250 lecturers. A descriptive survey
design was employed, involving a sample size of 368 students and 50 lecturers. The sample was
selected in line with Yamane's (1967) formula for calculating sample sizes. The instrument for
data collection was a structured questionnaire, titled “Smart Classroom Technologies and Student
Learning Questionnaire (SCTSLQ)”, which yielded a reliability coefficient of 0.79 after pilot
testing using Cronbach's alpha. Data collection was self-administered and analysed using the
descriptive statistics of mean and standard deviation. The study revealed that smart classroom

technologies generally have a positive influence on student collaboration at FUE Zaria (X=3.48,
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SD=1.40). Smart classroom technologies have a generally positive impact on critical thinking
among students at FUE Zaria (X=3.42, SD=1.42). There are several significant challenges to the
effective implementation of smart classroom technologies at FUE Zaria (X=3.51, SD=1.44). The
researcher recommends that Federal University of Education, Zaria should establish clear policies

and guidelines for the use and management of smart classroom technologies, among others.

KEYWORDS: Students Collaboration, Critical thinking, Digital Learning Tools, Smart
Classroom Technologies, & 21 Century Skills

Introduction

Students are provided with learning experiences that are more interactive, collaborative, and
personalised as a result of the integration of smart classroom technology (Chen et al., 2020; Zhang
& Wang, 2022). This has resulted in a dramatic transformation of teaching and learning processes
all over the world. These technologies include interactive whiteboards, digital collaboration
platforms, virtual laboratories, real-time assessment tools, and learning management systems. The
overarching goal of these technologies is to improve students' level of critical thinking and their
ability to work together (Aldowah et al., 2019; Wang & Zhao, 2021). In order to cultivate active
learning environments in which students engage in problem-solving, critical analysis, and
teamwork all of which are crucial abilities for learners in the 21st century (Hwang et al., 2019;
Johnson et al., 2023), these tools have been built.

Smart classroom technologies are built on the principles of blended learning and personalized
instruction, integrating digital content with traditional teaching methods to create an enriched
learning experience (Li et al., 2021). Research has shown that these technologies can improve
student motivation, engagement, and academic performance by providing immediate feedback,
interactive simulations, and data-driven insights into student progress (Park & Kim, 2020; Wu et

al., 2023). For example, smart classrooms enable students to collaborate on projects, participate in
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virtual labs, and engage in interactive discussions, fostering a deeper understanding of complex
concepts (Akinyemi et al., 2022).

In developed countries, the widespread adoption of smart classroom technologies has contributed
to significant improvements in educational outcomes, including enhanced critical thinking,
problem-solving skills, and student collaboration (Abdullahi & Bello, 2022; Okoro & Nwankwo,
2023). These technologies support a more student-centered approach, encouraging active
participation and personalized learning pathways, which are critical for developing higher-order
thinking skills (Chen & Huang, 2020; Zhang & Wang, 2022). However, the situation in many
developing regions, including Nigeria, presents a different picture, with challenges such as
inadequate infrastructure, limited digital skills among teachers, and insufficient funding slowing
the adoption of these innovations (Olatunji et al., 2023).

Recognising the potential of smart classroom technologies to revolutionise teaching and learning,
the Federal University of Education (FUE) Zaria has started action to incorporate them into
Nigerian higher institutions (Abdullahi & Bello, 2022). However, little is known about how well
these tools work to foster student collaboration and critical thinking. To improve student results,
optimise teaching methods, and influence educational policies, it is essential to comprehend the
precise effects of these technologies on student learning at FUE Zaria (Olatunji et al., 2023).
Furthermore, it is thought that smart classroom devices improve collaboration by fostering a more
dynamic and captivating learning environment. They foster cooperation and communication skills
by enabling students to collaborate on projects, exchange ideas, and find solutions to issues (Chen
et al., 2020; Wu et al., 2023). Inquiry-based learning, interactive problem-solving activities, and
real-time feedback systems are other ways that smart classrooms foster critical thinking, a critical

skill for both professional and academic success (Hwang et al., 2019).
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Notwithstanding these possible advantages, Nigeria has obstacles in implementing and
successfully utilising smart classroom technologies. These include the requirement for ongoing
professional development for teachers to use these tools successfully, expensive maintenance
expenses, and insufficient technical assistance (Akinyemi et al., 2022). Furthermore, a major
obstacle to the broad adoption of smart classrooms in Nigerian institutions is the digital gap, which
is defined by differences in access to technology and internet connectivity (Okoro & Nwankwo,
2023). In light of these complications, the purpose of this study is to investigate how smart
classroom tools affect critical thinking and teamwork among FUE Zaria students. The study looks
at the advantages and disadvantages of using these technologies in order to shed light on how best
to incorporate them into the Nigerian educational system in order to enhance student performance

and develop 21st-century abilities.

Statement of the Problem

There is little empirical data on how smart classroom technologies actually affect student
collaboration and critical thinking in Nigerian universities, despite the increased emphasis on these
tools. Unaware of how well these technologies can improve student learning outcomes, many
institutions make significant investments in them (Akinyemi et al., 2022). At FUE Zaria, where
the use of smart classroom technology is still in its infancy, this research gap is especially
noticeable. Underutilisation of these important resources could jeopardise the standard of
instruction and students' readiness for upcoming problems if the effects of these technologies are
not well understood (Abdullahi & Bello, 2022). As a result, this study aims to examine how smart
classroom technologies affect FUE Zaria students' critical thinking and collaborative skills,
identifying the crucial elements that affect their efficacy and examining potential obstacles to their

successful integration.
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Objectives of the Study
The objectives of the study are to;
1. assess the extent to which smart classroom technologies influence student collaboration at
FUE Zaria.
2. evaluate the impact of smart classroom technologies on critical thinking among students
at FUE Zaria.
3. identify the challenges and barriers to effective implementation of smart classroom
technologies at FUE Zaria.
Research Questions
1. To what extent do smart classroom technologies influence student collaboration at FUE
Zaria?
2. How do smart classroom technologies impact critical thinking among students at FUE
Zaria?
3. What challenges affect the effective implementation of smart classroom technologies at
FUE Zaria?
Methodology
This study adopted a descriptive survey research design, which is suitable for capturing the
perceptions, experiences, and attitudes of students and lecturers regarding the use of smart
classroom technologies at FUE Zaria. Descriptive survey designs are often employed in
educational research to provide a comprehensive understanding of participants' views and
experiences (Olatunji et al., 2021; Johnson & Bello, 2022). This approach was chosen because it
allows for the systematic collection and analysis of data from a defined population, providing

insights into the extent and effectiveness of smart classroom technology use within the university.

111



Population and Sample Size

The target population for this study comprised 4,500 undergraduate students and 250 lecturers at
FUE Zaria who had prior exposure to smart classroom technologies. This population was selected
because these individuals are directly involved in the teaching and learning processes that smart
technologies aim to enhance. The study sought to capture a diverse range of perspectives, including
those from different academic disciplines, to provide a more comprehensive understanding of the
impact of smart technologies on student collaboration and critical thinking.

To obtain a representative sample, the study utilized a stratified random sampling technique. This
method was chosen to ensure that the sample accurately reflected the diverse academic
backgrounds, levels of exposure, and technology experience within the university. The sample size
was determined using Yamane's (1967) formula for calculating sample sizes in large populations,

given as:

_ N
1+N (e)?

where:

e n=sample size,

o N =total population size (4,750),

e e =margin of error (0.05).
Based on this formula, the study targeted approximately 368 students and 50 lecturers as the final
sample size. This sample size was considered sufficient to achieve a 95% confidence level with a
5% margin of error, ensuring the reliability and generalizability of the findings.
Instrumentation
Data were collected using a structured questionnaire developed based on existing literature on

smart classroom technologies and their impact on student learning. The questionnaire was titled
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"Smart Classroom Technologies and Student Learning Questionnaire (SCTSLQ)" and included
items on students' and lecturers' perceptions of smart technologies, the frequency of use, perceived
benefits, challenges, and potential areas for improvement. The instrument was designed using a
five-point Likert scale, with response options ranging from Strongly Agree (SA) to Strongly
Disagree (SD), to capture the intensity of participants' attitudes and perceptions accurately. To
ensure content validity, the questionnaire was reviewed and validated by educational technology
experts and experienced lecturers in the field of research. This validation process aimed to confirm
that the items were clear, relevant, and appropriately addressed the study's objectives. The
feedback from the experts was incorporated to refine the questionnaire, ensuring it effectively
captured the required data.

Pilot Study and Reliability

Before full-scale data collection, a pilot study was conducted with 30 students and 10 lecturers
who were not part of the main study. The pilot study aimed to assess the reliability of the
instrument and identify any potential issues, such as ambiguous questions or unclear instructions.
The reliability of the instrument was measured using Cronbach’s alpha, with a coefficient of 0.79,
demonstrating high internal consistency and reliability.

Data Collection and Analysis

Data were collected through self-administered questionnaires distributed to the selected sample.
To ensure a high response rate, multiple follow-up reminders were sent to participants, and data
collection lasted for two weeks. Completed questionnaires were retrieved, coded, and entered into
the Statistical Package for the Social Sciences (SPSS) version 28 for analysis. The data were
analyzed using descriptive statistics, including mean scores and standard deviations, to provide a

detailed picture of participants' responses.
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Results and Discussions

Table 1: The extent to which smart classroom technologies influence student
collaboration at FUE Zaria

S/N  Items SA° A UN D §SD X S.D  Remark

1 Smart classroom technologies 135 63 0 148 72 3.06 1.50 High
enhance collaboration among Extent
students

2 The use of digital collaboration 203 102 0 71 42 396 1.35 High
platforms like Microsoft Teams Extent

or Zoom improves teamwork

3 Smart technologies make group 187 156 2 23 50 4.08 1.18 High
discussions more interactive Extent
and engaging

4 Smart classrooms help students 129 119 11 77 82 3.44 1.46 High

work together effectively on Extent
assignments
5 I find it easier to share ideas 84 96 5 130 113 2.86 152 Low
and collaborate using smart Extent
classroom tools
Cumulative Mean 3.48 1.40 High
Extent

Benchmark: Mean >3.0 = High Extent; Mean < 3.0= Low Extent

The data in Table 1 reveals that smart classroom technologies generally have a positive influence
on student collaboration at FUE Zaria, as indicated by the overall cumulative mean score of 3.48
with a standard deviation of 1.40. Students strongly agreed that these technologies make group
discussions more interactive and engaging (mean = 4.08, S.D = 1.18), reflecting a widely shared
positive experience. Similarly, digital collaboration platforms like Microsoft Teams or Zoom were
rated highly for improving teamwork (mean = 3.96, S.D = 1.35). However, the effectiveness of
smart classrooms in facilitating assignments received a slightly lower mean (3.44, S.D = 1.46),
suggesting some challenges in this area. Notably, the ease of sharing ideas using smart classroom
tools scored the lowest (mean = 2.86, S.D = 1.52), indicating a significant variation in student

experiences, which may reflect differing levels of digital literacy or comfort with technology.
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Overall, the findings highlight the potential of smart technologies to enhance collaboration, while
also pointing to areas for improvement to fully support student interaction and teamwork.

Table 2: The impact of smart classroom technologies on critical thinking among
students at FUE Zaria
S/N Items SA° A UN D sSD X S.D  Remark
1 Smart technologies encourage 122 163 5 65 63 3.70 1.33 Accepted
critical ~ thinking  through
problem-solving tasks
2 Digital platforms help me 136 101 1 77 103 3.30 1.56 Accepted
evaluate and analyze
information more effectively
3 Smart classrooms promote 125 136 7 92 53 3.60 1.34 Accepted
independent  thinking and
creativity
4 The wuse of interactive 100 148 8 100 66 3.34 1.38 Accepted
technologies sharpens my
analytical skills
5 Smart technologies enhance 99 117 10 98 94 3.16 149 Accepted
my ability to solve complex
problems
Cumulative Mean 3.42 142 Accepted
Benchmark: Mean >3.0 = Accepted; Mean < 3.0= Rejected

The data in Table 2 indicates that smart classroom technologies have a generally positive impact
on critical thinking among students at FUE Zaria, with a cumulative mean score of 3.42 and a
standard deviation of 1.42. The highest rated item, "Smart technologies encourage critical thinking
through problem-solving tasks,” received a mean of 3.70 (S.D = 1.33), reflecting a strong
perception that these technologies effectively promote critical thinking. Similarly, the item on
promoting independent thinking and creativity scored 3.60 (S.D = 1.34), suggesting that students
find smart classrooms supportive for creative problem-solving. However, items related to
evaluating and analyzing information (mean = 3.30, S.D = 1.56) and solving complex problems
(mean = 3.16, S.D = 1.49) received slightly lower ratings, indicating potential challenges in these
areas. The relatively high standard deviations for these items suggest significant variation in

student experiences, possibly reflecting differences in digital literacy or confidence in using these

115



technologies for complex analytical tasks. Overall, the results highlight the potential of smart
classroom technologies to enhance critical thinking, while also pointing to the need for further

support in specific areas like complex problem-solving and information analysis.

Table 3: The challenges to effective implementation of smart classroom technologies at
FUE Zaria

SIN  Items SA° A UN D SD X S.D Remark

1 Limited access to reliable 205 113 5 40 55 3.92 1.34 Accepted

internet is a challenge

2 Lack of adequate training for 107 143 0 112 56 3.34 1.43 Accepted
lecturers and students

3 High cost of maintaining smart 112 156 O 58 92 3.36 1.53 Accepted
technologies

4 Insufficient technical support 108 140 5 122 43 343 1.37 Accepted
for smart classrooms

5 Smart classrooms can be 164 67 ©6 127 54 348 155 Accepted
difficult to manage without
proper guidelines
Cumulative Mean 3.51 1.44 Accepted

Benchmark: Mean >3.0 = Accepted; Mean < 3.0= Rejected

The data in Table 3 reveals that there are several significant challenges to the effective
implementation of smart classroom technologies at FUE Zaria, with a cumulative mean score of
3.51 and a standard deviation of 1.44. The most significant challenge identified is limited access
to reliable internet, which had the highest mean score (3.92, S.D = 1.34), indicating that this is a
common and critical barrier. Other notable challenges include insufficient technical support (mean
= 3.43, S.D = 1.37) and the difficulty in managing smart classrooms without proper guidelines
(mean = 3.48, S.D = 1.55). The high standard deviations for some items, like the high cost of
maintaining technologies (S.D = 1.53) and managing smart classrooms (S.D = 1.55), suggest a
wide variation in respondents' experiences, potentially reflecting differences in infrastructure and

support across departments. Overall, these findings highlight the need for improved infrastructure,
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training, and support to overcome these barriers and fully realize the benefits of smart classroom
technologies.

Discussion

The integration of smart classroom technologies at Federal University of Education, Zaria has
shown a generally positive influence on student collaboration and critical thinking, as evidenced
by mean scores of 3.48 (SD = 1.40) and 3.42 (SD = 1.42), respectively. However, the
implementation faces notable challenges, with a cumulative mean of 3.51 (SD = 1.44) indicating
significant barriers.

Smart classroom technologies have been instrumental in fostering student collaboration. The
observed mean score of 3.48 suggests that students at FUE Zaria perceive these technologies as
facilitators of collaborative learning. This aligns with findings from a meta-analysis by Chen and
Liu (2024), which reported that smart classrooms positively affect learning outcomes, including
behavioral development, which encompasses collaborative skills. Additionally, the use of digital
platforms like Microsoft Teams and Zoom has been associated with improved teamwork and
interactive group discussions. A study by Blackwell (2015) found that kindergarteners who shared
iPads performed better, indicating that shared technology use can enhance collaboration from an
early age. However, some studies caution against overreliance on technology for collaboration.
For instance, a review by Bingimlas (2009) highlighted that without proper training and support,
the integration of ICT can be ineffective, potentially hindering collaborative efforts. Moreover, the
physical learning environment plays a crucial role; outdated facilities may not support the flexible,
technology-rich settings required for effective collaboration.

The positive impact of smart classroom technologies on critical thinking is reflected in the mean

score of 3.42. Smart classrooms provide interactive and engaging environments that encourage
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students to analyze information, solve problems, and think independently. A study by Zhang et al.
(2021) found that smart classroom environments significantly enhanced students' higher-order
thinking skills, particularly when peer interaction and learning motivation were emphasized.
Furthermore, the use of Al and emerging technologies in smart classrooms has been shown to
support the development of critical thinking by providing real-time feedback and adaptive learning
experiences. Conversely, concerns have been raised about the potential drawbacks of technology
in developing critical thinking. For example, excessive use of surveillance technologies in
classrooms may stifle intellectual risks and diminish student autonomy, which are essential for
critical thinking. Additionally, the lack of proper guidelines and training for educators can lead to
ineffective use of technology, thereby failing to promote critical thinking skills.

Despite the benefits, the implementation of smart classroom technologies at FUE Zaria faces
significant challenges, as indicated by the mean score of 3.51. Key barriers include limited access
to reliable internet, inadequate training for lecturers and students, high maintenance costs, and
insufficient technical support. These challenges are not unique to FUE Zaria; similar issues have
been reported globally. For instance, a study on smart schools in Malaysia identified lack of
financial resources, limited time, and technological failures as major obstacles to effective
implementation. Furthermore, resistance from educators due to unfamiliarity with technology and
lack of confidence has been documented as a significant barrier. However, some argue that these
challenges can be mitigated through strategic planning and investment. The implementation of
comprehensive training programs for educators and the development of clear policies and
guidelines can enhance the effective use of smart classroom technologies. Moreover, prioritizing
investments in infrastructure and providing financial incentives can address the financial

constraints faced by educational institutions.
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Conclusion

The findings of this study indicate that smart classroom technologies at FUE Zaria have a generally
positive influence on both student collaboration and critical thinking. These technologies facilitate
an interactive and engaging learning environment, fostering teamwork and encouraging
independent, problem-solving skills among students. Despite the benefits, several challenges
hinder the effective implementation of these technologies, particularly in terms of limited internet
access, inadequate training, and high maintenance costs. These barriers underscore the need for a
more supportive and well-resourced environment to maximize the potential of smart classrooms.
To overcome these challenges, educational institutions must address infrastructural deficits and
prioritize professional development for both students and staff. The findings suggest that while the
technologies show promise in enhancing educational outcomes, their full impact can only be
realized if the proper mechanisms for their integration, training, and support are put in place.
Therefore, it is critical to continue exploring and addressing these barriers to ensure that smart
classroom technologies can contribute to an improved learning experience at FUE Zaria and

similar institutions.

Recommendations
The study has the following recommendations:
1. It is essential for FUE Zaria to implement comprehensive training programs for both
lecturers and students to ensure they are proficient in using smart classroom technologies.
2. To overcome challenges related to internet access and the high cost of maintaining smart
technologies, FUE Zaria should prioritize investments in digital infrastructure, including

reliable internet connectivity and affordable hardware.
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3. Federal University of Education, Zaria should establish clear policies and guidelines for
the use and management of smart classroom technologies.
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Abstract

This paper investigates the intersections of education, equity, and access within the framework of
STEM and STEAM education in Nigeria. A descriptive survey design was adopted to explore
access and equity issues in STEM/STEAM education among Nigerian secondary school students.
Data were collected using a researcher-designed instrument titled Education Equity and Access in
STEM and STEM Questionnaire (EEASSQ). Data were analyzed using both descriptive (mean,
standard deviation) and inferential (ANOVA, regression) statistics to assess relationships between
demographic variables and access to STEM resources. A multiple regression analysis was
conducted to examine whether students' access, gender inclusivity, teacher support, and problem-
solving skills could significantly predict school location, whether urban, semi-urban, or rural. The
study underscored the necessity of aligning Nigeria's STEM strategies with global best practices,
while also responding to the nation's specific contextual realities. It also highlighted the need for
inclusive models that recognize and respond to diversity in educational contexts.

Keywords: Education equity, STEM and STEAM access, global challenges, inclusive education.

1. Introduction

Education is a fundamental pillar of society, crucial for fostering social development (Lynch &
Baker, 2005). However, persistent inequalities and injustices within educational systems present
significant challenges.

The 21st century has been defined by global crises such as pandemics, climate change, geopolitical
instability, and automation-induced job displacement. Addressing these complex challenges
requires educational models that go beyond rote learning to cultivate critical thinking, innovation,
and problem-solving skills (Beers, 2011; UNESCO, 2021). STEM and STEAM education
frameworks are increasingly central to national and international education agendas, promoted for
their relevance in fostering interdisciplinary, real-world learning (Henriksen, 2014; Yakubu &
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Oloruntegbe, 2021). In sub-Saharan Africa, however, significant disparities in educational access
hinder the potential of STEM/STEAM to be a democratizing force (Okebukola, 2022).

STEM education traditionally focuses on science, technology, engineering, and mathematics,
whereas STEAM introduces the arts to enhance creativity and human-centered design (Ngugi et
al., 2020). This integration fosters not only cognitive development but also emotional and aesthetic
intelligence, both of which are vital for holistic education. Despite their potential, STEM/STEAM
programs in African contexts are frequently characterized by limited infrastructure, gender
inequity, lack of trained educators, and minimal integration of local cultures and languages
(Asimeng-Boahene, 2020). These fields are seen as pivotal for sustainable development, economic
transformation, and fostering innovation (UNESCO, 2024). Yet, persistent inequities rooted in
historic, socio-economic, and gender-based barriers undermine full access and participation. This
paper investigates the intersections of education, equity, and access within the framework of
STEM and STEAM in Nigeria. It aims to identify gaps in current implementation and propose
pathways for equitable expansion through inclusive pedagogies and context-sensitive policies.

Statement of the Problem

In many educational contexts, especially within developing regions, there remains a persistent gap
in students’ preparedness for problem-solving in STEM and STEAM disciplines. While global
efforts continue to emphasize the importance of critical thinking and innovation in these fields, the
extent to which students are genuinely ready to engage in problem-solving remains unclear.
Various factors such as access to STEM/STEAM resources, gender inclusivity, instructional
support, self-efficacy, STEAM identity, and demographic variables like school location are
presumed to influence students’ problem-solving readiness. However, the relationships among
these variables are under-researched, particularly in African and multilingual learning
environments where systemic disparities persist.

Moreover, the intersection of equity, access, and quality education in STEM and STEAM remains
insufficiently explored from a culturally responsive and context-sensitive perspective. There is a
critical need to empirically investigate whether these variables significantly contribute to, or
hinder, students’ readiness to solve complex problems. Addressing this gap is essential for
informing policy, improving instructional strategies, and ensuring inclusive participation in
STEM/STEAM fields.

Research Questions
1. To what extent does access to STEM/STEAM resources vary across urban, semi-urban,
and rural school locations?
2. How does school location influence STEM/STEAM education?
Are there significant differences in teacher support in different school locations?
4. What external does gender contribute most to disparities in STEM/STEAM learning
outcomes across locations?

w
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5. What role does access to STEM/STEAM resources play in enhancing the problem-solving
of the students
Emerging Trends in STEM and STEAM Education

STEM and STEAM education are undergoing significant transformation worldwide, moving
toward more collaborative, inclusive, and real-life problem-solving approaches. Education in these
fields is no longer strictly subject-specific; instead, it now emphasizes connecting knowledge
across disciplines to better tackle modern-day challenges.

One key shift is the growing emphasis on hands-on, inquiry-driven learning that links theory to
practice. Rather than relying solely on lectures, educators are now using group projects, technology
tools, and real-world issues to help students build critical thinking and problem-solving skills,
preparing them for modern careers.

The integration of the arts into traditional STEM—forming what is now known as STEAM—
marks another major development. By adding creativity and design thinking to the mix, this
approach nurtures students' ability to think across boundaries. It also helps them apply scientific
concepts in more personal and culturally aware ways.

Another important trend is the push for fairness and inclusion. Despite the global focus on STEM,
access to quality education in these areas remains unequal. Students from disadvantaged
backgrounds, especially those in rural areas or from underrepresented communities, often face
more barriers. To address this, educators are turning to culturally responsive teaching and
community partnerships to create more welcoming learning environments.

Technology also plays a major role in shaping modern STEM classrooms. Tools like artificial
intelligence, robotics, and virtual labs are changing how students learn and interact with content.
These innovations allow for more personalized and engaging learning, though they require proper
support and training for educators to use them effectively.

Lastly, countries around the world are aligning their STEM education policies with broader
development goals. There’s a growing understanding that STEM is not just about academics—it’s
also crucial for economic growth, innovation, and global progress. International cooperation and
policy reforms are helping shape a shared vision for the future of STEM education.

STEM Education in Nigeria: Progress, Challenges, and Prospects

The trajectory of Science, Technology, Engineering, and Mathematics (STEM) education in
Nigeria reflects a gradual but determined evolution shaped by a blend of opportunities and
persistent challenges. As part of a broader global realization of the transformative potential of
STEM disciplines, Nigeria has committed itself to integrating these fields into its national
education agenda. This commitment, however, unfolds within a complex socio-economic
landscape that influences both policy direction and educational outcomes (Chisom et al., 2023).
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Historically, the formal incorporation of STEM education in Nigeria can be traced to government-
led initiatives aimed at driving technological advancement and economic diversification (Agboola,
2021). The federal government, recognizing the strategic role of STEM in fostering innovation
and competitiveness, has taken steps to introduce related curricula and policies at various
educational levels. Yet, the pace of implementation and the effectiveness of these efforts remain
uneven.

A systematic review conducted by Chisom et al. (2023) critically examined the state of STEM
education in Nigeria, highlighting both progress and persistent gaps. The study underscored the
necessity of aligning Nigeria’s STEM strategies with global best practices, while also responding
to the nation’s specific contextual realities. Through an extensive literature review, the authors
assessed policy frameworks, pedagogical innovations, and comparative international trends. Their
findings painted a picture of cautious optimism—significant strides have been made in curriculum
reform and the introduction of modern teaching methodologies. Nonetheless, systemic issues such
as gender disparity, inadequate infrastructure, and insufficient teacher training continue to hinder
the full realization of STEM objectives.

Chisom et al. (2023) emphasized that Nigeria must adopt a dual approach: harmonize its STEM
education with international standards and simultaneously address context-specific barriers. They
proposed targeted policy reforms, especially in teacher professional development, curriculum
enhancement, and digital technology integration, as foundational steps toward building an
inclusive and future-ready STEM ecosystem.

Similarly, Aina (2022) explored the developmental trajectory and challenges of STEM education
in Nigeria, warning that the nation’s overreliance on certificates rather than practical, technological
competencies may lead to profound socio-economic consequences in the coming decades. He
argued that for Nigeria to navigate the uncertainties of the 21st century, STEM education must go
beyond theory and produce graduates who are both knowledgeable and skilled individuals capable
of applying STEM principles to solve real-life problems and contribute meaningfully to national
development.

Addressing the urgent need to attract more Nigerian youth into STEM careers particularly in digital
technologies and engineering Dele-Ajayi et al. (2021) investigated the impact of the DIGISTEM
initiative. Their study identified critical flaws in traditional, passive, and overly theoretical
instructional methods that dominate classrooms in many developing countries. They advocated for
a paradigm shift toward experiential, participatory learning approaches that not only convey
knowledge but also cultivate creativity, digital literacy, and career readiness. According to their
findings, such transformation is indispensable if Nigeria is to prepare a generation of global
citizens who are equipped to thrive in an increasingly digitalized world.

In conclusion, the future of STEM and STEAM education in Nigeria lies at the intersection of
policy innovation, localized solutions, and global alignment. To move from potential to
performance, Nigeria must prioritize resource allocation, equitable access, capacity building, and
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systemic reforms that reflect both national aspirations and international expectations. Only through
such an integrated approach can STEM and STEAM education serve as a catalyst for technological
advancement and socio-economic transformation in the country.

Challenges of STEM Education in Nigeria

The challenges confronting science and art education in Nigeria are multifaceted but not
insurmountable. With deliberate efforts to improve funding, infrastructure, teacher development,
and pedagogical innovation, Nigeria can reposition its science and art education sectors for global
competitiveness. Embracing contextually relevant strategies such as CTCA, while reforming
systemic weaknesses, will be vital in driving meaningful and inclusive science and art education
for national development.

STEM educations in Nigeria remains pivotal to national development, yet they face a spectrum of
longstanding and emerging challenges that hinder their effectiveness. Despite various reform
efforts and the growing global emphasis on STEM education, Nigeria's science and art education
sector continues to grapple with systemic, structural, and socio-economic barriers.

1. Inadequate Management and Funding by Government

One of the most significant impediments to the development of science education in Nigeria is
chronic underfunding and poor management. The Federal Government allocates less than 10% of
its annual expenditure to education a figure far below UNESCO’s recommended 26% or 5% of
GDP. In stark contrast, countries such as Ghana and Angola allocate 4.4% and 4.23% respectively,
while Nigeria allocates only 0.79% (World Bank, 2022). This gross underinvestment affects all
levels of education but is particularly detrimental to science education, where infrastructure,
laboratories, and materials are resource intensive.

2. Deteriorating Infrastructure and Resource Deficiency

The lack of adequate funding translates into poorly equipped laboratories, dilapidated classrooms,
and an overall scarcity of instructional materials. Fada (2010) and Odekunle (2013) note that the
Universal Basic Education (UBE) programme struggles due to infrastructural deficiencies. Oseni
(2012) similarly highlights that most science laboratories are ill-equipped, affecting both teaching
and research quality. Although the introduction of the education tax decree in 1993 has provided
some relief, a significant gap still exists. Nigeria must revise its annual education budget to meet
global standards and prioritize science education infrastructure.

3. Shortage of Qualified Science Teachers

There is a growing mismatch between the rising demand for science and art education and the
availability of qualified teachers. Many schools are compelled to deploy unqualified teachers,
particularly in rural areas. These instructors often lack either content knowledge or pedagogical
skills, or both. This teacher deficit is partly due to low enrollment in science education programs
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within universities, as students often prefer more lucrative professions. Offering science teaching
allowances and professional incentives could help reverse this trend (Nada, 2008).

4. Students’ Negative Attitudes Towards Science

Student apathy remains a notable challenge. Science is often perceived as difficult due to abstract
content delivery and limited practical engagement. Studies by Osuafor (1999) and Adesoji &
Olatunbosun (2008) indicate that science subjects are often presented in a decontextualized and
rote-learning format, leading to disinterest and underachievement among students.

5. Unfavorable Learning Environments and Teacher Conditions

The physical conditions in many public schools are deplorable, with overcrowded classrooms and
non-functional laboratories. Research confirms that a conducive environment significantly
influences science learning outcomes (Adesoji & Olatunbosun, 2008). When teachers work under
substandard conditions, motivation and performance suffer, which in turn affects student
outcomes.

6. Socioeconomic Barriers to Access

Many students from economically disadvantaged backgrounds lack access to basic learning
materials. This reality negatively impacts science education, as effective learning in the sciences
often requires access to textbooks, uniforms, internet, and laboratory tools. Adesoji and
Olatunbosun (2008) affirm that students’ socio-economic status plays a significant role in
determining their academic performance, especially in resource-dependent subjects like science.

7. Poor Academic Performance in Science

Persistent underachievement in science subjects, as reflected in national examination results, is an
alarming concern. Scholars such as Momeke (2007) and Bower & Pire (2009) argue that weak
policy implementation, poor instructional quality, and insufficient attention to skill development
contribute to poor science performance. These challenges restrict students’ preparedness for real-
world scientific and technological applications.

8. Low Competency of Science Teachers

A shortage of highly competent science teachers persists across Nigerian public schools. Nada
(2008) emphasized the lack of motivation and pedagogical competence among many teachers,
which hinders their ability to deliver world-class science instruction. Continuous professional
development remains underutilized, leaving teachers ill-prepared for the demands of 21st-century
science education.

9. Poor Teacher Welfare and Compensation

Inadequate compensation, limited benefits, and substandard housing conditions for teachers reduce
job satisfaction and deter talented individuals from the teaching profession. Okoli, Obiajulu, and
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Ella (2013) observed that teacher welfare significantly correlates with instructional quality. The
Nigerian government must invest in comprehensive teacher welfare programs to attract and retain
skilled science educators.

10. Lack of Continuous Professional Development

Science education is inherently dynamic, necessitating regular updates in content knowledge and
pedagogical techniques. Yet, many Nigerian teachers do not receive the training needed to keep
pace with global scientific advancements. Even with available teaching resources, educators
require consistent capacity-building in both theory and practice to ensure students benefit from
current and relevant scientific instruction (Okebukola, 2020).

11. Overcrowded Classrooms

The teacher-student ratio in many public secondary schools far exceeds national guidelines. The
National Policy on Education recommends a 1:35 ratio, yet many classrooms operate at 1:60 or
higher (Mbakwe, 2015). Such overcrowding limits individualized attention, impairs classroom
management, and reduces instructional quality particularly in science classes where hands-on
learning is critical.

12. Ineffective Teaching Methodologies

Teaching strategies significantly influence student engagement and learning outcomes.
Unfortunately, the traditional teacher-centered approach, where students passively receive
knowledge, dominates Nigerian classrooms. Mbakwe argues that effective science education
demands interactive, student-centered approaches that foster critical thinking, problem-solving,
and autonomous learning.

Okebukola (2020) maintains that effective teaching in science hinges on a blend of pedagogical
content knowledge, relevant curriculum, and access to learning resources. Sadly, many educators
lack these competencies, as highlighted by Yadav and Berges (2019), Mtebe and Raphael (2018),
and Chukwuemeka et al. (2019). They link the persistent underperformance of students in biology
and other science subjects to poor instructional strategies.

Implementing STEAM education, especially in developing regions like Africa, has shown promise
in enhancing creativity and interdisciplinary learning. However, several challenges continue to
hinder its effective adoption. One of the main issues is the lack of strong policies that support
integrated teaching. In many places, science and arts are taught separately, which limits the holistic
approach that STEAM promotes.

Another concern is that many teachers are not adequately trained to teach across disciplines.
Science educators may not know how to incorporate artistic methods, and art teachers may find it
difficult to teach technical content. This problem is more common in African countries where
teacher training rarely covers interdisciplinary education.
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Infrastructural limitations also play a significant role. Many schools lack science labs, ICT tools,
and creative spaces needed to deliver STEAM lessons. Without these resources, hands-on,
collaborative learning is difficult to achieve. Cultural views further complicate matters—while
STEM is widely seen as essential for career success, the arts are often undervalued or overlooked
in school systems.

Gender imbalances are another persistent challenge. Girls remain underrepresented in fields like
engineering and technology due to societal stereotypes that discourage their participation. At the
same time, existing assessment methods focus heavily on individual subjects and do not effectively
measure the integrated skills that STEAM seeks to develop.

To address these issues, experts recommend clearer national policies, teacher training in
interdisciplinary teaching, and the inclusion of culturally relevant approaches. By tackling these
barriers, STEAM education can become more accessible, equitable, and impactful in diverse
educational settings.

Towards Context-Relevant Pedagogical Innovation

To reverse these negative trends, African educators must look inward and adopt culturally and
contextually relevant teaching models. One promising innovation is the Culturo-Techno-
Contextual Approach (CTCA), pioneered by Professor Peter A. Okebukola in 2015. CTCA is a
student-centered pedagogy designed to eliminate barriers to meaningful learning by integrating
cultural relevance, technological tools, and contextual realities. When effectively implemented,
CTCA has been shown to enhance conceptual understanding, especially in complex science topics.

2. Literature Review

2.1 Theoretical Frameworks for Inclusive STEM/STEAM Education

Educational equity is underpinned by social justice theories, which argue that all learners deserve
equal opportunities regardless of socio-economic or cultural background (Fraser, 2008). In the
African context, culturally responsive pedagogy is vital for addressing systemic exclusion. The
Culturo-Techno-Contextual Approach (CTCA) is one such model that integrates indigenous
knowledge systems, local languages, and digital technologies to make science education more
accessible and relatable (Aina, 2019).

Worldwide, STEM and STEAM education have been linked to improved student interest and
stronger preparation for modern careers (Henriksen, 2014). Yet, in sub-Saharan Africa,
participation—especially among girls—remains low (UNESCO, 2022). The region continues to
struggle with limited infrastructure, teacher shortages, and curricula that often overlook students’
real-life experiences (Tchamwa & Adebayo, 2019).

In Nigeria, the gender gap in STEM is still a pressing concern. Cultural expectations and subtle
biases in teaching discourage many girls from pursuing science-related fields (Obi & Okwuoha,
2020). Additionally, students in rural areas face significant disadvantages, such as lack of internet
access, laboratory facilities, and qualified instructors (Yakubu & Oloruntegbe, 2021).
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Access to STEM and STEAM Education

Access to STEM and STEAM education in Africa goes beyond the availability of classrooms or
infrastructureit is a layered issue involving technology, inclusive teaching practices, gender
balance, teacher training, and cultural relevance. As Ekebedolu and Nwafor (2024) point out,
without tackling these interconnected challenges, the goal of inclusive and transformative
education for sustainable development may remain distant for many communities.

Amaaz et al. (2024) argue that access should be redefined as more than just physical presence in
school; it should mean true inclusion equipping students with digital tools, responsive policies,
and teaching methods that reflect their cultural contexts. The African experience reveals both
persistent obstacles and promising solutions that can inform global efforts to make STEM and
STEAM education more inclusive.

Technology has emerged as a powerful tool for widening access. Projects like SuaCode Africa,
which offered mobile coding lessons in 37 countries, have helped narrow gender gaps and
encourage computational skills (Boateng, Annor, & Kumbol, 2021). Similarly, South African
students used mobile platforms to continue inquiry-based learning during the COVID-19
pandemic, even across multiple languages (Maphosa & Lejeune, 2023). In Kenya, tablet programs
in low-income areas supported STEM learning remotely, showing that tech-based solutions, when
tailored to local needs, can be effective (Stefansson & Jonsdottir, 2025).

Localized Innovation and Maker-Centered Access

Access to hands-on STEM learning is further enabled by low-cost, community-driven innovations.
LabHackathons in Zimbabwe, for example, allowed students to collaboratively design low-cost
laboratory equipment using open-source plans to address the chronic shortage of science tools in
African schools (Webb et al., 2019). These initiatives not only democratize access but also
cultivate essential 21st-century skills such as creativity and problem-solving core tenets of
STEAM education. UNESCO (2024) has also emphasized infrastructural inclusivity, noting how
access to STEM is often restricted by geography, socio-economic background, and disability.

Culturally Responsive Pedagogies and the Arts Integration

The strength of STEAM education lies in its ability to blend disciplines in ways that reflect
learners' real-world experiences. In African contexts, culturally responsive teaching—especially
through frameworks like the Culturo-Techno-Contextual Approach (CTCA)—has made learning
more relatable and effective. CTCA, as highlighted by Ekebedolu and Nwafor (2024), bridges
indigenous knowledge with STEM content, improving student understanding and academic
performance. Additionally, tools like flipped classrooms and digital platforms have proven to

promote autonomy and deeper engagement among learners (Stando et al., 2023; Lavicza et al.,
2024).
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Teacher readiness is essential to scaling access. Studies from Morocco show that future educators
are open to using mobile technology in classrooms (Amaaz et al., 2024), while findings from
Nigeria suggest that institutional support and emotional responses significantly affect teachers’
willingness to adopt Al tools (Adelana et al., 2024). In Cape Verde, enthusiasm for STEAM is
evident, but limited by insufficient resources and training opportunities (Breda et al., 2023).

Structural inequalities—such as gender, socio-economic status, and geographic location—
continue to shape who has access to quality STEM and STEAM education. Various initiatives are
responding to this challenge. In Ethiopia, female participation in science is being boosted through
mentorship under the Network of Women in Astronomy (Povi¢ et al., 2021). Similarly, South
Africa has developed targeted learning centers to support underserved students in rural and
township communities (Ntsanwisi, 2024). White et al. (2024) stress that equity efforts must
address the deep-rooted historical exclusions still present in education systems.

Finally, early intervention and sustainable policies are critical for meaningful change. The STEM
Play Cycle, for instance, provides a model for introducing young learners to STEM/STEAM
through locally relevant, play-based activities (Ogunlade et al., 2023). Other initiatives, such as
the STEAM Path project, focus on dismantling gender stereotypes from early education by
integrating creative arts (de Souza et al., 2023). As African nations work toward the Sustainable
Development Goals, long-term success will depend on investing in teacher training, equitable
infrastructure, and inclusive curriculum policies (UNESCO, 2024; Adelana et al., 2024).

Problem-Solving in STEM and STEAM Education

Integrating problem-solving into STEM and STEAM education is not a passing trend but a
foundational necessity for preparing learners to meet the demands of the 21st century. Across
diverse studies, the importance of embedding inquiry, interdisciplinary learning, and digital
technologies within educational practice is consistently emphasized. These elements cultivate
essential cognitive, collaborative, and creative skills, positioning students to engage thoughtfully
and effectively with real-world challenges.

STEM and STEAM subjects, by their very nature, provide fertile ground for problem-solving. As
students grapple with complex global issues—such as climate change and urban sustainability—
they must develop more than subject knowledge; they need flexible thinking, innovation, and
critical analysis (Rahmonqulova, 2024). These competencies are best developed when problem-
solving is viewed not as an add-on but as a guiding principle in curriculum design, assessment
methods, and classroom instruction.

Traditional approaches, particularly in many developing countries, have relied on rote learning and
teacher-dominated methods. However, recent studies highlight the benefits of shifting toward more
learner-centered strategies like problem-based and project-based learning. For example, Zengin et
al. (2022) found that when younger students engaged in STEM projects, their motivation and
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reasoning abilities improved significantly. Similarly, Puyuen et al. (2024) demonstrated that
inquiry-based STEAM tasks enhanced students’ problem-solving and teamwork skills.

Technology also plays a key role. Tools like robotics, simulations, and digital learning platforms
can bring abstract STEM concepts to life and support experiential learning. Wusqo (2024) found
that robotics and other tech-based learning materials improved creative thinking and cognitive
engagement, while Khikmiyah, Rusijono, and Arianto (2024) reported that hands-on digital
activities deepened students' understanding of science and engineering principles.

Ultimately, if STEM and STEAM education are to truly prepare learners for complex modern
realities, problem-solving must be embraced as a central educational philosophy. This involves
transforming not just classroom methods but also institutional mindsets, teacher training, and
national education policies.

STEAM Education and the Power of Multidisciplinary

The true power of the STEAM model lies in its ability to bridge the analytical rigor of STEM with
the expressive, cultural, and ethical dimensions offered by the arts. Unlike traditional STEM
frameworks that often isolate disciplines, STEAM fosters an integrated approach where ambiguity,
aesthetics, and human values are not peripheral, but central to the learning process. As
Rahmongulova (2024) contends, the inclusion of the arts promotes holistic thinking and empathy
qualities essential for developing solutions that are not only technically robust but also socially
and culturally attuned.

This expanded perspective is evident in the work of Nur Izzati and Dewi (2023), who developed
STEAM-based mathematics materials that significantly improved students’ self-regulated learning
and problem-solving skills. Their instructional design connected abstract mathematical principles
with everyday applications, thereby promoting deeper cognitive processing and reflective learning
key elements of metacognition.

Collaboration as a Core Competency in Problem-Solving

The true strength of the STEAM education model lies in its capacity to unify the analytical depth
of STEM disciplines with the expressive, cultural, and ethical dimensions embodied in the arts.
Unlike traditional STEM frameworks, which often compartmentalize disciplines, STEAM offers
a holistic platform where creativity, ambiguity, human values, and aesthetics are integral to the
learning process. As Rahmonqulova (2024) asserts, integrating the arts enhances empathy and
whole-brain thinking—essential traits for crafting innovative solutions that are not only technically
effective but also socially and culturally responsive.

This inclusive and multidimensional approach is evident in the work of Nur lzzati and Dewi
(2023), who designed STEAM-oriented mathematics materials that significantly enhanced
students’ self-regulation and problem-solving capacity. By connecting abstract mathematical
concepts with familiar, everyday contexts, their instructional model promoted deep metacognitive
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engagement and reflective learning—both of which are foundational for sustainable intellectual
growth.

Collaboration as a Core Competency in STEAM Problem-Solving

In STEAM education, problem-solving is not an isolated cognitive act; it is a dynamic, social
process. Collaboration, communication, and teamwork are not supplementary skills but central
competencies. Herro, Quigley, and Andrews (2017), through their development of the Co-Measure
framework, demonstrated that students involved in well-structured, role-based collaborative tasks
exhibited stronger engagement and superior problem-solving outcomes. Their research highlights
the importance of intentional group roles and shared responsibility to maximize cooperative
learning.

Complementing this, Dewi et al. (2023) found that middle school learners involved in STEM group
projects not only addressed content-based misconceptions through peer interaction but also
developed stronger interpersonal reasoning and social awareness. These findings reinforce the idea
that the social dimensions of STEAM learning are essential to preparing learners for
interdisciplinary collaboration in real-world contexts—whether in engineering teams, design labs,
or civic innovation initiatives.

Student-Generated Problems

One of the most transformative shifts in contemporary STEAM education is the move from solving
teacher-generated problems to empowering students to design the problems themselves.
Subramaniam et al. (2025) introduced an innovative model in which students were guided to
develop physics-based engineering challenges grounded in the needs of their local communities.
This pedagogical shift not only enhances relevance and motivation but also situates learners as co-
constructors of knowledge with a sense of agency and responsibility.

By incorporating systems thinking, iterative prototyping, and real-world feedback, student-
generated problem-solving transforms classrooms into hubs of authentic inquiry. Learners are not
simply absorbing content; they are identifying gaps, analyzing root causes, and creating
interdisciplinary solutions. This approach not only strengthens critical and creative thinking but
also nurtures a sense of social and civic responsibility that is vital in today’s interconnected and
rapidly evolving world.

Gender Equity in STEM and STEAM Education

The term “equity” (EQUI) is a complex concept to define, as it depends on numerous factors,
primarily political ideals (Jurado de los Santos et al., 2020). Levinson and Geron (2022) see
different conceptions of educational equity as universally lauded but equally ill-defined. At least
five contrasting meanings of equity are currently in use: equal distributions of outcomes across
populations; equal outcomes for every child; equal resource allocations across students, schools,
districts, states, or nations; equal experiences for each child; and equal levels of growth by each
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child. Maguire (2016) reaffirmed definition of equity, that equity is not equality, because equality
means treating everyone the same, whereas equity requires giving everyone what they need.
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Figure 1

Despite global efforts to bridge the gender divide, gender equity in STEM (Science, Technology,
Engineering, and Mathematics) and its expanded counterpart, STEAM (which integrates the Arts),
remains a persistent challenge in many educational systems, particularly in developing regions.

Gender equity in STEM and STEAM education requires a systemic approach, including equitable
resource access, pedagogical practices, teacher preparation, cultural attitudes, and institutional
support. Girls should be seen as co-creators in the narrative, prioritizing early exposure, culturally
grounded practices, mentorship, and intersectional inclusion. Addressing structural imbalances
and barriers is crucial for a more equitable future.Persistent Gender Gaps and Structural Barriers

The underrepresentation of women in STEM-related fields is well documented. Globally,
UNESCO (2021) reported that only 35% of STEM students in higher education are women. This
trend is further exacerbated in sub-Saharan Africa, where socio-cultural norms and systemic
inequities limit female participation from early childhood through tertiary education (Cheryan et
al., 2017). Structural barriers such as the feminization of household roles, the lack of female role
models in science, and gendered expectations contribute significantly to this gap (UNESCO, 2021;
Bian et al., 2018). According to Povi¢ et al. (2021), even in the field of astronomy, considered
highly technical and specialized, women in Africa face significant institutional and cultural
limitations despite increasing interest and participation.
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Cultural and Contextual Influences

Efforts to achieve gender equity must be culturally and contextually situated. For instance,
Ogunlade et al. (2023) introduced the STEM Play Cycle, a gender-sensitive pedagogy in Nigeria
that encourages girls' exploration of STEM through culturally relevant play. Similarly, CTCA
(Culturo-Techno-Contextual Approach), explored by Ekebedolu and Nwafor (2024), integrates
indigenous knowledge and gender-responsive teaching strategies to ensure inclusive classroom
practices. These approaches recognize that gender equity cannot be achieved through imported
pedagogical models alone; rather, localized innovations must be leveraged to dismantle traditional
stereotypes about women in science.

Early Exposure and Role Models

One proven approach to addressing gender inequity is early exposure to STEM and STEAM
concepts in environments that challenge gender norms. De Souza et al. (2023) argue that
integrating arts into STEM (thereby transforming it into STEAM) provides girls with more
flexible, interdisciplinary entry points that resonate with their interests and strengths. Additionally,
mentorship plays a critical role. The Ethiopian Network of Women in Astronomy, highlighted by
Povi¢ et al. (2021), uses research collaboration and mentorship programs to support young women,
emphasizing the importance of sustained, structured support mechanisms.

Gender-Inclusive Pedagogies and Teacher Preparation

Teacher attitudes and instructional strategies profoundly impact gender equity in classrooms.
Amaaz et al. (2024) found that Moroccan pre-service teachers were open to gender-inclusive uses
of mobile learning technologies in STEM, a promising indication that attitudes are shifting with
newer cohorts. However, for such readiness to translate into action, teacher education curricula
must embed gender-equity principles. Ntsanwisi (2024) further emphasizes that teachers in South
African rural areas must be equipped not only with STEM content knowledge but also with socio-
emotional competencies to support girls who face domestic burdens or gender-based violence that
impede learning.

Gender, Technology, and Institutional Trust

The role of technology in promoting gender equity cannot be overstated, especially when gender
biases are embedded in both technological design and institutional policy. Adelana, Ayanwale,
and Odufuwa (2024) demonstrated that Nigerian female teachers’ adoption of Al tools in STEAM
education is influenced by their emotional readiness and the support structures within their
institutions. Gender-responsive technological integration thus requires deliberate institutional
support, including mental health resources, equity-centered digital tools, and inclusive training
programs.

Addressing Intersectionality
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Gender equity cannot be approached in isolation. Factors such as socio-economic background,
ethnicity, disability, and geographical location intersect to complicate access for many girls. For
example, White et al. (2024) conducted a systemic review highlighting that, Black girl in the U.S.
face dual marginalization racial and gendered that manifest in underrepresentation in advanced
STEM courses. Similarly, Stefansson and Jonsdottir (2025) documented how tablet-based STEM
interventions in Kenyan slums benefited girls particularly, who otherwise had little to no access to
such resources.

Policy and Long-Term Investment

Sustainable progress in gender equity requires strong policy backing and long-term investment.
UNESCO (2024) and Lavicza et al. (2024) stress the need for national curricula that embed gender
equity in STEM goals, teacher training programs, and funding for female-led innovations. Policies
must also address hidden curriculum aspects such as textbook content and classroom dialogue that
subtly reinforce gendered roles.

3. Methodology

3.1Design

A descriptive survey design was adopted to explore access and equity issues in STEM/STEAM
education among Nigerian secondary school students. The quantitative phase of the study
employed the quasi-experimental design using ANOVA and regression.

3.2SampleandSamplingTechnique
The sample consisted of 300 students—150 male and 150 female—from science and arts

departments in urban, semi-urban, and rural public
secondary schools. Stratified random sampling was
used_ 0 [Cronbach's ensure _ representation across gender,
location, and Alpha N of Items academic track.

Table 1 .869 30

Reliability Statistics table
3.3Instrumentation
Data were collected using a researcher-designed instrument titled Education Equity and Access in
STEM and STEAM Questionnaire (EEASSQ). The tool was validated by educational experts and
piloted with 30 students, yielding a Cronbach’s alpha of 0.87.
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3.4ProcedureforDataAnalysis

Data were analyzed using both descriptive (mean, standard deviation) and inferential (ANOVA,
regression) statistics to assess relationships between demographic variables and access to
STEM/STEAM resources.

Table 2.
Adjusted R
Model |R R Square |Square Std. Error of the Estimate
1 1152 .013 .010 822
2 119°  |014 .008 823
3 124¢ .015 .005 824
4 .135¢ .018 .005 824

a. Predictors: (Constant), Access to STEM and STEAM

b. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity
c. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity,
Teachers' Support

d. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity,
Teachers' Support, Problem Solving

Descriptive Statistics showing Model Summary

Table 3
Sum of
Model Squares Df Mean Square |F Sig.
1 Regression [2.711 1 2.711 4.013 046"
Residual 201.289 298 675
Total 204.000 299
2 Regression ]2.908 2 1.454 2.148 119°
Residual 201.092 297 677
Total 204.000 299
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3 Regression 3.146 3 1.049 1.545 .203¢
Residual 200.854 296 679
Total 204.000 299

4 Regression [3.714 4 .929 1.368 .245°
Residual 200.286 295 679
Total 204.000 299

a. Dependent Variable: Location

b. Predictors: (Constant), Access to STEM and STEAM

c. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity
d. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity,
Teachers' Support

e. Predictors: (Constant), Access to STEM and STEAM, Gender Inclusivity,
Teachers' Support, Problem Solving

Descriptive Statistics showing ANOVA? results

Table 4
Unstandardized Standardized
Coefficients Coefficients
[Model B Std. Error  [Beta T Sig.
1 (Constant) 2.898 451 6.431 .000
Access to STEM and
STEAM -.301 150 -.115 -2.003 .046
2 (Constant) 3.057 539 5.671 .000
Access to STEM and
STEAM -.295 51 -.113 -1.950 .052
Gender Inclusivity -.052 .095 -.031 -.540 .590

Descriptive Statistics showing Coefficients? of the predictors

4. RESULTS
Interpretation of Regression Results
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A multiple regression analysis was conducted to examine whether students’ access to
STEM/STEAM resources, gender inclusivity, teacher support, and problem-solving skills could
significantly predict school location, whether urban, semi-urban, or rural. The analysis was
structured into four models, each building on the previous to determine the individual and
combined effects of these variables.

e Model 1: Only access to STEM/STEAM resources was entered. This model was
statistically significant (p = .046), indicating that access to these learning tools slightly
varies across school locations. Specifically, students in urban areas reported better access
than their counterparts in semi-urban or rural settings. However, the model explained only
1.3% of the variation, suggesting that the predictive power of this factor alone is minimal.

e Model 2: When gender inclusivity was added, the model did not significantly improve,
implying that students across locations experience fairly similar levels of gender equity.

e Model 3: The addition of teacher support also failed to significantly improve the model,
suggesting that teacher support is generally consistent regardless of school location.

e Model 4: All four predictors were included access, gender inclusivity, teacher support, and
problem-solving readiness. Although the overall model remained statistically insignificant,
access to STEM/STEAM resources retained a marginal significance (p = .048), reinforcing
its weak but consistent link with school location.

4.1 Impact of Inclusive Programs

Schools that implemented targeted initiatives—such as mobile science laboratories and STEAM-
focused clubs—saw notable increases in student participation and enthusiasm. These inclusive
efforts fostered a more engaging learning environment, particularly among female students. Where
gender-sensitive curricula were applied, girls reported a greater interest in science subjects and
showed stronger confidence in their abilities. Additionally, learners responded more positively to
instructional strategies that connected STEM/STEAM content with familiar cultural references
and everyday experiences, demonstrating that relevance and local context play a critical role in
boosting student motivation and understanding

5. Discussion

The study reveals a subtle but important insight: access to STEM and STEAM resources varies
slightly depending on school location, with students in urban areas generally enjoying better access
than those in rural or semi-urban environments. Though the statistical link is weak, it echoes long-
standing concerns about unequal distribution of educational tools (Li & Schoenfeld, 2019).

On a more positive note, the data show that factors such as teacher support, gender inclusion, and
opportunities for developing problem-solving skills were fairly consistent across all school types.
This indicates that, regardless of geography, schools are increasingly fostering environments that
support equity and inclusion. Still, the gap in physical and digital resources remains a challenge,
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particularly for learners outside major cities (Valovicova et al., 2020; Dewi, Hidayat, & Milla,
2023).

The regression models explained only a small portion of the differences observed, suggesting that
other important factors were not captured in this analysis. These may include school funding
mechanisms, flexibility in curriculum delivery, community involvement, or broader
socioeconomic issues like poverty and policy commitment (UNESCO, 2024; Lavicza et al., 2024).

This doesn’t lessen the importance of the current variables; instead, it highlights the complexity of
ensuring educational equity. Even when schools succeed in promoting inclusive teaching and
support, lack of adequate learning tools can still hinder students' engagement with STEM and
STEAM content (Harris & de Bruin, 2018).

Conclusion

Although the connection between school location and access to STEM/STEAM resources is
limited, the finding is still significant. It points to the need for targeted investment in infrastructure,
particularly in underserved areas, to provide all students with the tools they need to succeed in
science, technology, engineering, arts, and mathematics.

Importantly, the research confirms that students across various locations are equally capable of
developing strong problem-solving skills when given the right support. This reinforces the call for
educational reforms that prioritize not only teaching quality but also fair access to essential
learning materials.

6. Recommendations and conclusion
To reduce disparities and promote quality STEM/STEAM education for all, the following actions
are suggested:

1. Policy Reform: National education policies should be revised to ensure that resource
allocation addresses regional imbalances, particularly in rural and underserved
communities.

2. Targeted Investment: Direct funding toward equipping schools with modern laboratories,
high-speed internet, and up-to-date digital learning tools.

3. Continuous Teacher Training: Standardize professional development opportunities across
regions to support inclusive and innovative STEM/STEAM teaching practices.

4. Localized Curriculum Development: Adapt STEM/STEAM programs to reflect the
realities and contexts of diverse school environments, ensuring relevance and engagement
for all learners.

5. Future Research: Broaden the scope of inquiry to include external factors like socio-
economic status, parental involvement, administrative support, and community
participation using mixed methods approaches.

6. Community Partnerships: Collaborate with local industries, tech hubs, and parents to build
sustainable, context-sensitive STEM/STEAM programs that are community-rooted.
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ABSTRACT

This study examined the effectiveness of two innovative teaching strategies—Innovative
Mnemonics Techniques (IMT) and Culturo-Techno Contextual Approach (CTCA)—on Senior
Secondary School II students’ achievement and anxiety levels related to the periodic table in
chemistry. A quasi-experimental mixed-method design was used with 120 students across three
schools, divided into IMT (n=40), CTCA (n=38), and a Traditional Lecture Method (TLM) control
group (n=42). Quantitative data were collected using the Periodic Table Achievement Test (PTAT)
and Periodic Table Anxiety Scale (PTAS), while qualitative insights were gathered through student
interviews. Statistical analysis using MANCOVA and ANCOVA revealed significant differences in
both achievement and anxiety levels among the groups (Wilk’s Lambda F = 159.37, p < 0.05).
Students taught using IMT and CTCA outperformed those in the TLM group, with higher
achievement and lower anxiety scores. Gender did not significantly influence results, indicating
the effectiveness of the methods across both sexes. Higher-order cognitive achievement also
improved significantly in the experimental groups. Students reported that CTCA enhanced their
learning by connecting concepts to cultural and real-life contexts and utilizing technology.
Overall, the findings suggest that IMT and CTCA are effective, inclusive teaching strategies that
improve academic performance and reduce anxiety in chemistry, offering valuable alternatives for
enhancing science education in secondary schools.

Keywords: Innovative Mnemonics Techniques (IMT), Culturo-Techno Contextual

Approach(CTCA), Academic Achievement, Periodic Table, Anxiety

Word Count: 229

Introduction

Science and technology are pivotal to national development, influencing sectors such as politics,
medicine, education, and the economy. Developed nations attribute much of their prosperity to
advancements in these areas (Kamp, 2019). In Nigeria, chemistry is recognized as a core subject
in the senior secondary school curriculum due to its foundational role in science and technology
(NPE, 2013; Ezeliora, 2009; Nnaka, 2010).

Chemistry, defined by Atkins (2013) as the study of the properties and transformations of
substances, is essential for understanding matter at atomic and subatomic levels (Gabriel, 2012).
Its applications span multiple fields, including medicine, agriculture, pharmacology, and
toxicology (Adesoji, 2008; Edlomwonyi & Avaa, 2011; Bugaje, 2013). However, Nigerian students
consistently underperform in chemistry, both in internal assessments and external exams (Jegede,

2010; Olorundare, 2014; WAEC, 2012-2015).

This underachievement is linked to ineffective teaching methods, lack of resources, and students’

poor grasp of abstract concepts (Ademola, 2020; Jannah et al.,2019).
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Academic performance is influenced by personal effort, environmental support, and institutional
quality. Anxiety further complicates learning, leading to negative emotions and reduced motivation

(Macias, 2010; Kanafiah & Jumadi, 2013; Adeline & Lay, 2014).

The periodic table, though ranked as one of the least difficult chemistry topics (Oladejo et al.,
2022), still causes significant anxiety among students due to its abstract trends and the
memorization of numerous elements and their properties. Foundational to understanding chemical
principles, it supports knowledge of valency, equations, and bonding. Historically developed by
scientists such as Lavoisier and Mendeleev, the periodic table remains a vital predictive and

explanatory tool in chemistry (Ababio, 2016).

Despite its relative simplicity, many students struggle to relate the periodic table to real life or
apply it in practical contexts. Challenges include misunderstanding symbols, bonding concepts,
and IUPAC nomenclature (Liu & Taber, 2016; Vladusi¢ et al., 2016; Abels, 2016). WAEC
examiners have repeatedly highlighted students’ poor understanding of periodic trends and their
inability to write correct formulae (WAEC, 2014-2023; Sakiyo & Badau, 2015; Bello & Oke,
2015).

High anxiety levels have been identified as a major barrier to student success in science. This
anxiety often stems from traditional lecture-based teaching that emphasizes memorization over
understanding (Adeoye, 2010; Aremu & Sokan, 2003; Ogunniyi, 2009). It negatively affects
concentration, retention, and performance (Akintoye et al., 2024; Osborne et al., 2003). Moreover,
it fosters a fear of failure, discouraging students from pursuing science-related careers (Adetunji

& Olasehinde, 2015).

To address these issues, researchers advocate for more engaging, student-centered approaches that
incorporate group discussions and cultural relevance to improve conceptual understanding and
reduce anxiety (Osborne & Dillon, 2008; Oludipe & Awokoy, 2010). As chemistry continues to
underpin technological advancement, reforming how it is taught at the secondary level is crucial

for Nigeria’s socio-economic development.

Anxiety in science education, particularly chemistry, is a significant barrier to student
achievement, with gender differences playing a notable role. Olatoye (2009) found that female
students often experience higher anxiety levels in science due to societal expectations and gender

stereotypes, which reduce confidence and hinder performance. These findings underscore the
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importance of inclusive, student-centered teaching approaches to reduce anxiety and improve
outcomes. Research also supports the integration of culturally relevant pedagogy to enhance

student engagement and reduce anxiety, particularly in chemistry (Oladejo et al., 2022).

This study explores the effects of Innovative Mnemonic Techniques (IMT) and the Culturo-Techno
Contextual Approach (CTCA) on senior secondary school students' achievement and anxiety

towards periodic table.

Mnemonics, as defined by Adepoju (2014) and Agbowuro et al. (2016), encompass tools like
acronyms, rthymes, visual aids, and memory phrases to enhance retention by creating meaningful

associations.

Geary and Hoard (2013) demonstrated the usefulness of mnemonic strategies in mathematics,
emphasizing visual and step-by-step approaches. These techniques can be adapted for chemistry,

where abstract concepts challenge student understanding.

The CTCA, developed by Okebukola (2015), incorporates cultural context, technology, and
collaborative learning to bridge the gap between theoretical knowledge and real-world relevance.
It employs local context and cultural relevance, using discussions, humor, and digital tools to create
a relatable and engaging learning experience (Okebukola et al., 2016; Egerue, 2019; Agbanimu,
2020). Oladejo et al. (2022) found CTCA significantly improved students’ understanding of
nuclear chemistry. Similar findings were reported by Onowugbeda et al. (2022) and Awaah et al.

(2021), validating CTCA’s effectiveness across science disciplines.

Gender stereotyping in science remains a challenge in Nigerian education.

The specific objectives of the study are to:

1. Determine academic achievement of Chemistry students taught with IMT and CTCA.

2. Investigate the effect of gender on the achievement of chemistry students taught with IMT
and CTCA.

3. Determine if the use of IMT &CTCA will enhance the higher order cognitive achievement of

chemistry students in senior secondary school.
4. Investigate the effect of IMT and CTCA approach on students’ anxiety towards periodic table.

5. Determine the perception of students on CTCA as teaching and learning method of chemistry.
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Research Questions

1. Isthere a statistical significant difference in the achievement and anxiety levels of Chemistry
students taught with IMT, CTCA and TLM?

2. Is there a statistical significant difference in the achievement of male and female students
taught with IMT, CTCA and TLM?

3. Is there a statistical significant difference in higher order cognitive achievement of students
taught with IMT, CTCA and TLM?

4. Is there a statistical significant difference in the anxiety levels of male and female students
taught periodic table with IMT, CTCA and TLM?

5. What perception do senior secondary students hold about the use of CTCA in teaching and

learning of periodic table?
Research Hypotheses

1. There will be no statistically significant difference in the achievement and anxiety levels of
students taught with IMT, CTCA and those taught with TLM.

2. There will be no statistically significant

difference in the achievement of male and female students taught with IMT, CTCA and
TLM.

3. There will be no statistically significant difference in the higher-order cognitive achievement
of students taught with IMT, CTCA and those taught with TLM.

4. There will be no statistically significant difference in the anxiety levels of male and female
students taught periodic table with IMT, CTCA and TLM.

Methodology

This study utilized a sequential explanatory mixed-methods design, combining quantitative and
qualitative approaches. The quantitative phase involved a quasi-experimental design to examine
the effects of instructional strategies on student achievement and anxiety regarding the periodic
table. The qualitative phase comprised interviews to gather students’ perceptions of the Culturo-

Techno-Contextual Approach (CTCA).

The population consisted of all SS2 science students in Alimosho zone, Lagos State Education

District I during the 2024-2025 academic year. A purposive sampling technique was used to select
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three co-educational schools with qualified chemistry teachers. One intact class was selected from

each school, resulting in a sample size of 120 students (61 males and 59 females).

Three instruments were used: the Periodic Table Achievement Test (PTAT), the Periodic Table
Anxiety Scale (PTAS), and the Students’ Perception About CTCA Interview Guide
(SPACTCAIG). The PTAT, aligned with the senior secondary chemistry curriculum, assessed
both cognitive and higher-order thinking skills. It contained demographic questions, 20 multiple-
choice questions, and two essay questions. The items were constructed using Bloom’s Revised
Taxonomy and validated through expert review. A reliability test yielded a Cronbach’s alpha of
0.84.

The PTAS, adapted from Okebukola (2015), measured anxiety using 20 statements (10 positive,
10 negative) rated in a Yes/No format. Scores ranged from 20 (no anxiety) to 40 (high anxiety).
The PTAS was also validated and yielded a Cronbach’s alpha of 0.89.

The SPACTCAIG consisted of demographic questions and seven open-ended items designed to
explore students’ views on CTCA’s effectiveness. It was validated by academic experts from

ACEITSE, LASU. Interview responses were transcribed verbatim for analysis.

Descriptive statistics (mean and standard deviation) were used for research questions. For
hypothesis testing, MANCOVA was applied to analyze achievement and anxiety data, preceded
by tests for normality, homogeneity of variances, and multicollinearity. Additional hypotheses
were tested using ANCOVA, all analyzed with IBM SPSS Version 27 at a 0.05 significance level.

Results

MANCOVA was used to test the first hypothesis involving two dependent variables and multiple
groups without random assignment. ANCOVA was applied to hypotheses two, three, and four,
each involving a single dependent variable. Random assignment was not achieved, necessitating
the use of covariate analysis.
Assumptions for MANCOVA were verified through tests for normality, homogeneity, Box’s M,

and multicollinearity.

Research Question One: Is there a statistical significant difference in the achievement and anxiety
levels of chemistry students taught with IMT, CTCA and TLM? Descriptive statistics was used
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to analyze the post-test achievement and anxiety scores of students taught with IMT, CTCA, and
TLM.

30 27.6
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Fig. 1: Descriptive statistics of Post-achievement and anxiety mean scores of students in the
IMT, CTCA and TLM groups

Figure 1 shows the effects of teaching strategies on achievement and anxiety levels toward the
periodic table in chemistry. It was observed that students in the IMT and CTCA groups
outperformed those in the TLM group in terms of achievement. Additionally, students taught with

IMT and CTCA showed greater reduction in anxiety compared to the TLM group.

Hypothesis One: There is no statistically significant difference in the achievement and anxiety
levels of chemistry students taught with IMT, CTCA and TLM. To test this hypothesis, one-way

MANCOVA was applied to the posttest scores with the pretest scores as covariates.

Table 1: Multivariate Analysis of Covariance (MANCOVA) on the Achievement and anxiety

scores with pre-test Achievement and pre-test Anxiety Scores as Covariates.

Effect Value |F Hypothesis df |Error df |Sig. Partial Eta Squared

Group Wilk’s 0.735
27 159.37 2.00 115.00 |.00
Lambda

Table 2: Univariate tests on the Achievement and Anxiety scores with pre-test Achievement

and Anxiety as Covariates
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Dependent Variable Sum of Df Mean F Sig. Partial Eta

Squares Square Squared
Contrast 822.097 1 822.097 79.96 0.00 1.00
Achievement
Error .000 116 .000
Contrast 220.492 1 220.492 7.478 0.00 0.78
Anxiety
Error 62.256 116 0.537

Table 2 shows a significant multivariate result (Wilk's Lambda F = 159.37; p < 0.05). The
univariate Fs for achievement (F (1,116) =79.96; p <0.05, partial n2 = 1.00) and anxiety (F (1,116)
=17.48; p < 0.05, partial n2 = 0.78) were also statistically significant.

Therefore, the null hypothesis was rejected.
Research Question Two: Is there a statistical significant difference in the achievement of
male and female students taught with IMT, CTCA and TLM?

Descriptive statistics was applied to the posttest achievement scores of male and female students
in the IMT, CTCA, and TLM groups. ANCOVA was used with pretest achievement as covariates.

16
14 13.55
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1 11.55 11.29 108 11.82 11.47%17
9.29 : 9.4719:17 9.82
10
8
6
4
2
0
Male pre-test Male posttest Female pre-test Female posttest
achievement achievement achievement achievement

uIMT mCTCA mTLM
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Fig.2: Mean scores of pre-test and posttest achievement of male and female students in the

experimental and control groups

Figure 2 above shows that before the treatment (Pretest), the mean achievement scores of male
and female students that were taught periodic table with IMT, CTCA and TLM were slightly
different: However, after the treatment (Posttest), the mean achievement scores of male and female

students were not significantly different across the groups.

Hypothesis Two
There will be no statistically significant difference in the Achievement of male and female students
taught with IMT, CTCA and TLM.

Table 3: Analysis of Covariance (ANCOVA) on the Achievement Scores of Male and Female

Students with Pretest Achievement as Covariates

Type NIl Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Maodel 5892677 2 204634 89.758 =.001 G605
Intercept 74.401 1 74.401 22 666 =.001 162
Pre_testAchievement 574.458 1 574458  175.004 =.001 588
GEMDER 2.680 1 2,690 818 367 ooy
Error 384.058 17 3283
Total 16637.000 120
Corrected Total 973.325 1149

Results from Table 3 shows that the univariate F for gender on achievement did not attain statistical
significance F (1, 117) = 0.82; p > .05, partial n2 =0.01).

The null hypothesis that states that there is no statistically significant difference in the achievement
of male and female students taught with IMT, CTCA and TLM was not rejected.

Research Question Three: Is there a statistical significant difference in higher order cognitive
achievement of students taught with IMT, CTCA and TLM?

Descriptive statistics was applied to the higher-order cognitive post-achievement scores of IMT,
CTCA, and TLM groups. The IMT and CTCA groups outperformed the TLM group.
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Fig 3: Mean scores of higher order cognitive achievement scores of students in the IMT, CTCA

and TLM groups

Results from Figure 3 shows that students in the IMT, CTCA, and TLM groups had mean scores
of 12.43, 12.63, and 10.17, respectively. The IMT and CTCA groups performed better than the
TLM group, indicating better higher-order cognitive achievement.

Hypothesis Three
There will be no statistically significant difference in the higher cognitive achievement of students
taught with IMT, CTCA and TLM.

Table 4: Analysis of Covariance (ANCOVA) on the Higher Order Cognitive Achievement

Scores of Students with Pretest Higher order Cognitive Achievement as Covariates

DependentWariable: Posttesthigherorderachievement

Type l Sum Fartial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 7062729 3 235424 51.244 =001 AT0
Intercept 107.626 1 107.626 23.426 =.001 AGE
Pre_testhigherorderachie 553522 1 553.522 120.482 =.001 509
vement
GROLUP 308.483 2 154.241 33573 =.001 36T
Error 532,928 116 4.594
Total 1T7666.000 120
Corrected Total 1239.200 114

Table 4 shows that the univariate F for higher-order cognitive achievement was statistically
significant (F (2, 116) = 33.57; p < 0.05, partial n2 = 0.37). Therefore, the null hypothesis was
rejected.

Research Question Four: Is there a statistical significant difference in the anxiety level of male
and female students taught periodic table with IMT, CTCA and TLM?

Descriptive statistics was applied to the pre-test and post-test anxiety scores of the experimental

and control groups
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Fig 4: Mean scores of pre-test and posttest anxiety scores of students in the IMT, CTCA and
TLM groups

Results from fig. 4 indicates that the pre-test anxiety scores of male and female students were
slightly different across the groups. After the treatment, the posttest anxiety scores of male and
female in the three groups were not too different from one another.

Hypothesis Four: There is no statistically significant difference in the anxiety level of male and

female students taught periodic table with

Table 5: Analysis of Covariance (ANCOVA) on the Anxiety Scores of Male and Female
Students with Pretest Anxiety as Covariates

Type lll Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Intercept Hypothesis 51.370 1 51.370 23.884 =.001 168
Errar 251.709 117.031 21519
Pre_testAnxiety  Hypothesis 116.867 1 116.867 54135 =.001 316
Errar 252,583 mv 2.159P
GEMDER Hypothesis 074 1 074 034 853 000
Errar 252.583 17 2.159"°

Analysis from Table 5 showed no statistically significant difference in anxiety levels based on
gender, F(1, 117) =0.03, p > 0.05, partial n?> = 0.00. This result supports the acceptance of the null
hypothesis that gender does not significantly influence anxiety levels among students learning the

periodic table.
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Discussion of Findings

This study investigated the impact of Innovative Mnemonics Techniques (IMT) and the Culturo-
Techno Contextual Approach (CTCA) on students' achievement and anxiety toward the periodic
table in senior secondary chemistry classes. The findings are discussed in relation to achievement,

anxiety, gender, higher-order cognitive skills, and student perception of the strategies.

Effects of Instructional Strategies on Achievement and Anxiety

The results revealed that students taught with IMT and CTCA outperformed those taught with the
Traditional Lecture Method (TLM). Specifically, students in the CTCA group achieved the highest
mean score (12.89), followed by IMT (11.38), while the control group (TLM) recorded the lowest
(10.14). Anxiety levels followed a similar trend—Ilower in IMT and CTCA groups (25.75 and
25.89, respectively) compared to TLM (27.60). Multivariate analysis confirmed these differences
were statistically significant for both achievement and anxiety, thereby rejecting the null

hypothesis.

These findings support prior research by Okebukola (2020), Oladejo et al. (2021), and Akinsola
and Adeyemo (2014), which demonstrate the effectiveness of contextually relevant, technology-
supported, and mnemonic-based teaching approaches in enhancing science achievement. IMT aids
memory retention through associations like rhymes and acronyms, while CTCA connects learning
with students’ cultural contexts and integrates technology, promoting meaningful and active
learning. This study reinforces the view that interactive and contextual teaching methods can
significantly reduce anxiety and enhance academic performance.

However, findings contrasted with Adeyemi (2020) and Adeosun (2022), who found no significant
advantage of CTCA over traditional methods in different science contexts. Despite this, the overall
evidence strongly suggests that IMT and CTCA are beneficial for enhancing chemistry learning

outcomes.

Gender and Student Achievement
Gender analysis showed no statistically significant differences in the achievement scores of male
and female students across all groups. The mean achievement scores for both genders were closely

aligned in the IMT, CTCA, and TLM groups. Thus, the second null hypothesis was not rejected.
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This aligns with findings from Oludipe and Awokoya (2019), Jack (2018), and Akpokorie (2000),
who also found gender-neutral outcomes in science performance when appropriate teaching
strategies were used. The data indicates that, when students are equally engaged with effective
methods, gender does not determine academic success in chemistry.

Contrastingly, Amedu (2015) reported gender differences in outcomes using different
technological tools in teaching chemistry. However, this study emphasizes the equitable impact of
both IMT and CTCA on all students regardless of gender.

Higher-Order Cognitive Achievement

When analyzing higher-order cognitive achievement, students taught using IMT and CTCA again
performed significantly better than their peers in the TLM group. The data showed that these
instructional strategies promote students’ ability to apply knowledge, solve problems, and make

meaningful connections.

The study supports the idea that IMT enhances cognitive performance by helping students encode
and recall complex information effectively, while CTCA stimulates deeper learning through
cultural relevance, technology use, and interactive tasks. Pre-lesson research assignments and the
use of digital tools like Wikipedia and Google helped reinforce student understanding and

encouraged independent thinking.

The findings align with Okebukola’s (2020) framework, which emphasizes that meaningful
learning arises when technology and culture are integrated into science instruction. Students
exposed to IMT and CTCA demonstrated improved capacity to reason, compare, and

experiment—hallmarks of higher-order cognition.

Gender and Student Anxiety
Analysis of gender differences in anxiety levels revealed no significant differences between male
and female students across all instructional methods. This finding further validates the third null

hypothesis.

Previous studies by Akintoye et al. (2024) and Agbanimu (2022) also found that CTCA reduces
anxiety by making learning more relatable. Similarly, IMT reduces cognitive overload through
structured memory aids. These strategies make science learning less intimidating, thereby creating

a supportive environment for both male and female learners.
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Students’ Perceptions of CTCA

Feedback from the Students’ Perception Interview Guide (SPACTCAIG) showed that learners
generally found CTCA engaging and effective. Students appreciated the use of simulations,
interactive periodic tables, and the inclusion of cultural examples, which helped them understand

real-world applications of chemistry.

Students reported improved information retention, better understanding, and greater interest in the
subject. They valued the balance of culture, technology, and real-life context, which collectively

made learning more meaningful and less abstract.

The high performance of CTCA participants can be attributed to the dynamic instructional
environment that encouraged peer collaboration, inquiry-based learning, and personal relevance.
These elements not only deepened their academic engagement but also made the periodic table
more comprehensible and enjoyable.

Conclusion

In summary, the study concludes that both IMT and CTCA significantly enhance students’
achievement and reduce anxiety in learning chemistry, independent of gender. These methods
outperformed the traditional lecture method by promoting active learning and simplifying complex

concepts through culturally relevant and technologically supported strategies.

The consistent poor performance in science can be addressed by adopting these innovative
approaches. IMT and CTCA offer practical, evidence-based alternatives to conventional teaching
methods and provide a clear pathway for improving science education outcomes.

Recommendations

Based on the findings, the following recommendations are made:

1.  Educational policymakers should promote the integration of IMT and CTCA into national

curricula.

2. Future studies should explore these strategies in different regions and on additional variables

like student attitudes and long-term retention.

3. Schools should invest in digital infrastructure to support modern teaching methods.
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4.  Professional development for teachers should focus on contemporary instructional

technologies and methodologies.

5. Educators are encouraged to adopt IMT and CTCA to boost achievement and reduce anxiety
in challenging topics like the periodic table.
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Abstract

This paper examined innovative leadership strategies for addressing the achievement gap, with a
focus on the significance of technology and personalized learning in bridging the existing
achievement gap among learners. The term leadership was defined as the capacity to influence
and inspire others towards shared goals, which plays a pivotal role in shaping educational
environments that foster equity, innovation, and student success. Despite decades of policy efforts,
disparities in academic performance persist among students of different socioeconomic
backgrounds, races, and ethnicities. This paper, therefore, also examined how transformative
leadership models can help bridge these gaps by integrating technology and individualized
instruction. The paper highlighted how mobile technologies, artificial intelligence, and online
learning platforms offer promising solutions for providing equitable access to education, most
especially to the underserved populations. Personalized was viewed as the adaptation of
educational experiences to each student’s unique requirements, interests, and skills. The view that
generative Al applications can create personalized curricula, enhancing learning through tailored
support, personalized technology-enhanced learning (TEL) offers resources that adapt to
individual learner needs, thereby promoting effective learning outcomes. Drawing from global
perspectives, including insights from Nigerian educational system, this paper underscores the
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importance of aligning leadership, technology, and pedagogy to promote equitable access,
improve academic outcomes, and support lifelong learning opportunities.

Keywords: Innovative Leadership, Achievement Gap, Personalized learning and technology.

Word Count: 210

Introduction

Many management scholars have defined leadership; according to some definitions, it is the
capacity of an individual to inspire, facilitate, or persuade others to strive for the prosperity and
efficiency of an organization with which they are affiliated (Ananyi & Ololube, 2023). In 2015,
Blagoev and Yordanova think of leadership as the capacity of an individual to bring ideas to life
(Alharbi, 2021). According to John Maxwell, another academic, leadership is solely about one's
ability to influence others (Maxwell, 2018). According to Kruse's leadership research, leadership
is a process in which a person may persuade others to put forth their best effort in order to achieve
their objectives (Kruse, 2024). Drucker’s findings of leadership were also in line with the other
scholars’ findings, all pointing to the fact that leadership is all about having the ability to influence

others to perform a given task (Mincu, 2022).

Yeo asserted that leaders play an important role in the workplace, contributing to the overall
performance of the firm (Yeo, 2023). The leaders are therefore in charge of creating the conditions
that allow workers to exchange information, learn, and strive toward achieving the objectives.
Leadership was defined as the whole capacity of the individual to encourage and push those around
him or her to voluntarily or willingly participate to the accomplishment of the objectives (Sivarat
etal., 2021). Leeetal., (2023) asserted that the degree of trust between a leader and his followers
affects an individual's performance. As previously mentioned, leadership may be thought of as a
method of guiding the people or groups that work toward accomplishing the objectives in any
particular circumstance (Uppathampracha & Liu, 2022). Thus, leadership is defined as the method
by which an individual can inspire followers to achieve shared aims and objectives (Hyseni, 2024).

Additionally, it is evident that leaders may motivate, inspire, and instill confidence in their
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followers to help them accomplish the organization's goals (Majka, 2024). It is widely
acknowledged that leadership has an impact on an organization's vision and direction, which in
turn affects how organizational stakeholders succinctly convey the fundamentals of innovation.
This is not only beneficial for idea generation, but is also considered a necessary component for
the advancement of innovation and an organization's success (Garbuio & Kin, 2021). The
aforementioned definitions make it clear that leadership is the capacity to motivate others to
achieve predetermined goals, not a person's position within an organization, seniority, or any other

personal characteristics.

The practice of persuading individuals or a community to pursue an objective is known as
leadership (Kezar & Carducci, 2023). The follower aspects of leadership, however, have long
been disregarded. According to experts, followers and leaders are interdependent. Managers in

firms face a new issue in the twenty-first century: "knowledge workers" require a cause to work.

The Achievement Gap: Challenges and Opportunities

According to Richardson et al. (2017), the academic difference between pupils from poverty and
those who are not is caused by the combined impact of poverty and other contributing factors.
Regretfully, when comparing pupils in the top 90% and bottom 10% of the economic distribution,
the poverty achievement gap in standardized test scores is 40% wider now than it was 25 years
ago (i.e., the 90/10 income difference), which is also twice as great as the Black-white divide
(Reardon, 2011). There has been little progress in closing the inequalities between kids from low-
and high-SES backgrounds in educational policy and practice, despite being aware of the data and
the methods used to evaluate the need (Paschall et al., 2018).

Compared to their high-SES peers, low-SES pupils fared noticeably worse on national tests such
as the National Assessment of Educational Progress (NAEP), and the differences widened over
time in reading and arithmetic (Paschall et al., 2018). Furthermore, FRPL-eligible students have
not made significant improvement, according to Hanson et al. (2018). Additionally, the
achievement difference widened the longer kids were on the FRPL eligibility list, reaching SD =
0.94 below their high-SES counterparts who had never been eligible (Michelmore & Dynarski,
2017). According to Gill (2020), phenomenology is a research strategy that encompasses a family

of qualitative research procedures and a philosophical movement that looks at the patterns of
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experience or consciousness. According to Umanailo (2019), phenomenology is a tool for
investigating the human mind by observing and identifying social reality. The occurrence of a
notable difference in academic performance between and among racial, ethnic, socioeconomic,
gender, and English language learners as well as pupils whose first language is English is known
as the achievement gap (Callahan, 2019). Researchers agree that numerous policies have focused
on closing the achievement gap in the United States for decades. Despite all these efforts to develop
mastery and proficiency, they continue to perform below expectations Bjorklund-Young and Sratte
Plasman, 2020).

Examining a thorough definition of the academic achievement gap is crucial since this study will
investigate the phenomena and look at several aspects of the kids' academic performance.
According to the Institute of Education Science, there is a definite disparity in kids' academic
performance. According to the IES, the percentage of 18-24-year-olds enrolled in college rose
from 31 to 37 percent for Black people and from 22 to 36 percent for Hispanic people between
2000 and 2018. Additionally, the percentage of White persons enrolled in college increased from
39 percent in 2000 to 42 percent in 2018. The good news is that the enrolment percentage
increased, but there is still a clearly defined gap between the college enrolment of White students

and black and Hispanic students.

Scholars concur that the disparity in academic performance is not a unique occurrence in certain
institutions but rather occurs often throughout countries and among various racial and ethnic
groups (Reardon, 2016). This attitude of self-identification causes them to regress and restrict
their academic potential. The teenagers and their perceptions of their experiences in relation to

the academic achievement gap will be closely examined by the researcher.

Leveraging Technology to Address the Achievement Gap

Leveraging technology to address the achievement gap usually involves the utilization of different
technological tools and platforms to enrich educational content and provide access to highly
disadvantaged students (Eden et al., 2024). The process of bridging this gap can involve the use of
mobile technology, online learning environments, and artificial intelligence, most especially for
low-income and minority students (Chari, 2024). Mobile devices can help mitigate the over 30-

million-word gap by providing access to educational apps that promote vocabulary acquisition and
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literacy among children from low-income families (Arnold et al., 2021). These tools are portable,
affordable, and adaptable, allowing personalized learning experiences that can engage both

children and their parents.

Synchronous and asynchronous technologies in online education can foster a sense of community
and support culturally responsive teaching, which is crucial for minority students (Kumi-Yeboah
& Amponsah, 2023).

Implementing collaborative strategies in online classrooms can enhance social presence and reduce
feelings of isolation, thereby improving academic outcomes. Al tools, such as Ligare, can create
personalized curricula that cater to the specific learning needs of students, particularly those from

lower socioeconomic backgrounds (Cao et al., 2025).

These technologies can provide targeted support, making education more accessible and tailored
to individual learning styles. Instructional technology, such as the Anchored Instruction with
Technology Applications (AITA), has shown effectiveness in improving problem-solving skills
among students with disabilities (Choo, 2017). By integrating multimedia and hands-on learning,

these tools can enhance engagement and achievement in mathematics.

While technology presents promising solutions to the achievement gap, challenges remain, such
as ensuring equitable access to these resources and addressing the digital divide that still affects
many low-income families. Although much of the literature examining educational technology use
and student achievement seems to emphasize that there is a positive correlation between these
variables, not all approaches of using educational technology result in equally good performance,
and not all students learning with educational technology learn better than those learning without
educational technology under all conditions (Dron, 2022). This suggests that the relationship
between educational technology and student academic achievement is complex and constantly
evolving. Therefore, examining educational technology by itself is not enough to determine its
effects on academic achievement. What seems to be important is how technology is used and the
optimal conditions necessary to promote student learning with the support of educational
technology, especially for children of color and from low-income families. Thus, this research
advances the current state of knowledge regarding the use of technology in education with up-to-

date, comprehensive research inclusive of the relevant multidimensional factors affecting the
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association of specific educational technology utilization in the classroom and improved academic

performance.

In 2015, the United Nations member states adopted the Sustainable Development Goals (SDGSs),
which serve as a global plan to foster peace, prosperity, and sustainability. Among these goals,
SDG 4 stands out as a priority, aiming to ensure that everyone has access to quality education and
lifelong learning opportunities (Adipat & Chotikapanich, 2022). Nigeria, as Africa’s most
populous country, holds a key position in driving the continent's progress toward these goals.
However, the country’s education system faces numerous obstacles that complicate its ability to
achieve SDG 4 (Hanachor & Wordu, 2022). Alongside these challenges, however, are
opportunities that, if effectively utilized, could lead to significant improvements in the education
system and contribute to global efforts. One of the primary issues hindering Nigeria’s progress in

education is limited access, heavily influenced by widespread poverty (Zickafoose et al., 2024).

A large portion of the population struggles to make ends meet, and many families simply cannot
afford the costs associated with schooling, such as fees, uniforms, and learning materials (Ahmed
& Tochukwu, 2024). Many children are forced to contribute to their household income, making
regular school attendance difficult, thus limiting their educational opportunities (Kearney, Childs
& Burke, 2023). Furthermore, the lack of infrastructure, particularly in rural areas, exacerbates the
problem. Numerous schools do not have basic facilities like adequate classrooms, desks, or proper
sanitation. Overcrowded classrooms and dilapidated buildings create an environment that hampers
both students and teachers, making it difficult for education to be delivered effectively (King-
Agboto & Ugorji, 2023).

Another significant barrier is gender inequality. In certain parts of Nigeria, cultural expectations
discourage girls from pursuing education. Many young girls are expected to take on household
duties or marry at an early age, which greatly limits their access to schooling. This results in a
lower literacy rate among women, particularly in rural areas where such societal norms are more
prevalent. In addition to these social factors, security concerns in the country, particularly in the
Northeast, have caused severe disruptions to education. Groups like Boko Haram have actively
targeted schools, resulting in widespread destruction and displacement. As a result, millions of
children are unable to attend school, further decreasing educational attainment in regions already

struggling with poverty and instability. Beyond issues of access, the quality of education in Nigeria
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is also a major concern. There is a shortage of qualified teachers across the country, and many

educators lack the proper training to effectively teach their subjects (Oluwatosin & Bolanle, 2024).

In the absence of professional development opportunities, teaching methods remain inadequate,
and students are not receiving the level of education necessary to compete in a globalized world.
The curriculum currently in use is outdated and does not equip students with the critical thinking,
technological skills, or vocational training that are essential for success in the modern workforce
(Petrychenko et al., 2023). Furthermore, the chronic underfunding of the education sector
exacerbates these problems. Nigeria’s budget allocation for education remains far below the
UNESCO-recommended level of 15-20% of national expenditure. This underinvestment affects
everything from teacher salaries to the maintenance of school infrastructure, resulting in poor
learning environments and diminished educational outcomes. Inequality also plays a critical role

in deepening the challenges facing Nigeria’s education system (Sennuga et al., 2023).

The urban-rural divide is stark, with educational resources heavily concentrated in cities, while
rural areas are left with inadequate facilities, poorly trained teachers, and limited access to
technology. As a result, rural students are significantly disadvantaged compared to their urban
counterparts (Van Maarseveen, 2021). Socioeconomic disparities further compound these issues,
as wealthier families can afford private education, which generally provides better resources and

learning conditions (Mutisya et al., 2021).

Meanwhile, children from poorer backgrounds are often stuck in underfunded and overcrowded
public schools, perpetuating cycles of poverty and limited opportunity. In addition to these
structural issues, governance and policy inconsistencies also impede progress. Corruption remains
a pervasive problem in Nigeria, and the mismanagement of funds intended for educational

development has undermined improvement efforts (Harrison, 2025).

Furthermore, frequent changes in educational policies without proper implementation strategies
have led to inefficiencies and confusion among teachers and administrators (Singun, 2025). Long-
term planning is often sacrificed for political gains, and the lack of reliable data and research makes
it difficult to effectively monitor and address the needs of the education sector.

Technology has fundamentally transformed education systems across the globe, opening up new
avenues for enhancing learning experiences, broadening accessibility, and improving educational
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outcomes. The integration of digital tools in the classroom has revolutionized traditional teaching
methods, making education more engaging and interactive. With the proliferation of computers,
tablets, and smartphones, students now have access to a vast array of educational resources from
virtually anywhere, which extends learning beyond the confines of traditional classrooms (Childs
et al., 2023). This shift allows for a more personalized educational experience, tailored to the
individual needs and pace of each learner, moving away from the conventional one-size-fits-all
model. A key benefit of technology is its capacity to democratize education. Online learning
platforms and open educational resources (OER) offer high-quality instructional materials

irrespective of geographic location or economic conditions (Ahmad, 2024).

For areas where schools are underfunded or lacking in resources, these digital solutions provide
valuable alternatives, giving students access to subjects and learning opportunities that may not be
available locally. Furthermore, e-learning and distance education programs have made it possible
for learners who might face financial or physical barriers to participate in educational activities.
This capacity to expand educational reach is especially crucial in remote regions with limited
physical infrastructure (Ahlf, et. al, 2024). Technology also enhances the role of educators by
equipping them with tools to create more effective and engaging learning environments.
Interactive learning technologies, such as virtual simulations and augmented reality, make
complex concepts more accessible, helping to clarify abstract ideas for students. Digital
assessment tools allow educators to monitor student progress in real-time, facilitating timely
feedback and intervention. Moreover, technology fosters collaboration among teachers, enabling

them to share best practices and resources globally (Asad, et.al. 2021)

This has led to the formation of international learning communities where educators can
continuously refine their teaching methods and stay abreast of educational advancements. Beyond
its impact on teaching and learning, technology has transformed the administration of educational
institutions. The use of data analytics and artificial intelligence (Al) has revolutionized decision
making processes, allowing administrators to identify trends, allocate resources more effectively,
and enhance student outcomes. These technologies enable the prediction of student performance,

monitoring of attendance, and creation of

personalized learning pathways, thereby supporting a more data-driven approach to managing

education. Despite its potential, the integration of technology into education is not without
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challenges (de Souza Zanirato Maia, et.al. 2023). The digital divide remains a significant barrier,
with unequal access to technology and internet connectivity perpetuating disparities in educational
opportunities. It is crucial to address these inequalities to ensure that the benefits of technology are
available to all learners, regardless of their socio-economic status or geographical location
(Hassan, & Naoual.2024).

Personalized Learning Strategies

In recent years, personalized learning has been a popular educational strategy. This abstract
examines personalization techniques, their uses, and the benefits they offer to the teaching-learning
process. Adapting educational experiences to each student's unique requirements, interests, and
skills is known as personalized learning. By offering individualized learning experiences that are
tailored to each student's particular learning profile, these tactics are utilized to improve academic

performance, motivation, and student engagement.

Content, pace, assessment, and resources are just a few of the components that make up
personalization methods. Customizing the curriculum to fit each student's readiness level and
preferred method of learning is known as content customization. The goal of pace personalization
is to let students go through the content at their own pace, enabling those who require more time
to grasp it and pushing others who pick it up more quickly. Formative evaluations and data-driven
insights are used in assessment personalization to identify each student's strengths and
shortcomings and deliver timely feedback. Last but not least, resource personalization seeks to
provide a wide variety of educational resources and instruments that accommodate different

learning styles.

There are numerous ways that personalized learning techniques are used in the teaching-learning
process. By moving the emphasis from a one-size-fits-all model to a customized, flexible
experience, these tactics promote a more student-centered approach to education. Personalized
learning tactics encourage greater comprehension and retention of the content by catering to
individual requirements and preferences. Since they provide students a sense of control and
ownership over their educational path, they also help to boost student motivation and engagement.
Schools, universities, and online learning environments are just a few of the educational contexts

in which personalized learning techniques can be used. Students can earn incentives and reach
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milestones as they advance through a module in an engaging learning environment created by

gamified apps and software.

Additionally, personalized learning techniques raise student motivation and engagement. Students
are more engaged in their education when they have a choice in what, how, and when they learn.
According to the students, a plan for reaching the pinnacles of professional excellence entails going
through several phases, each of which signifies the acquisition of new professional competency
levels. Higher attendance rates, lower dropout rates, and a more enthusiastic approach to learning

are the outcomes of this enhanced engagement.
Case Studies and Best Practices

Innovative leadership strategies for addressing the achievement gap increasingly leverage
technology and personalized learning. These approaches aim to create equitable educational
opportunities, particularly for students from lower socioeconomic backgrounds. By integrating
advanced technologies and tailored instructional methods, educators can better meet individual
student needs and foster engagement. The following sections outline key strategies and best

practices derived from recent research.

Technology-Enhanced Personalized Learning

Generative Al Applications: Tools like Ligare utilize Al to create personalized curricula,

enhancing math learning through tailored support (Cao et al., 2025).

Digital Resources: Personalized technology-enhanced learning (TEL) offers resources that adapt

to individual learner needs, promoting effective learning outcomes (FitzGerald et al., 2018).

Differentiated Learning Strategies

Project-Based Learning: Incorporating projects that align with student interests fosters creativity

and problem-solving skills, essential for engagement (Safrudin & Wijaya, 2024).

Formative Assessment: Regular feedback allows educators to adjust instruction based on student

progress, ensuring that learning is tailored to individual capabilities (Safrudin & Wijaya, 2024).
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Interdisciplinary Approaches

Evidence-Based Practices: Aligning technological innovations with research from education
sciences ensures that personalized learning strategies are effective and pedagogically sound ("Quo
vadis personalized learning? Aligning technological innovation with evidence-based research on

learning and instruction”, 2022).

While these strategies show promise, challenges remain, such as ensuring that technology-driven
solutions are accessible and equitable for all students. Additionally, the reliance on private
companies for educational technology raises concerns about the alignment of profit motives with
educational goals (FitzGerald et al., 2018).

Conclusion

This study explored innovative leadership strategies aimed at addressing the persistent academic
achievement gap, with a particular focus on leveraging technology and personalized learning. As
educational disparities continue to widen, particularly along socioeconomic, racial, and ethnic
lines, leaders in education must adopt transformative approaches to ensure equitable access and
outcomes for all students. The findings reaffirm that effective leadership extends beyond
traditional authority or position; it is rooted in the capacity to inspire, motivate, and create

environments conducive to learning and growth.

Leadership theories have evolved from trait-based models to more dynamic frameworks such as
transformational, servant, and emotionally intelligent leadership, each emphasizing collaboration,
empathy, and adaptability. These qualities are essential when implementing strategies that respond
to the diverse needs of learners, particularly those who are underserved or disadvantaged. In this
context, technology emerges as a powerful tool capable of bridging gaps in access, engagement,
and learning outcomes. From mobile learning applications and artificial intelligence platforms to
online collaborative environments, technological innovations offer unprecedented opportunities to

personalize instruction and support student-centered learning.

Moreover, personalized learning strategies have demonstrated significant potential in catering to
individual learner needs, enhancing motivation, and improving academic performance. By

customizing content, pace, assessment, and resources, educators can foster deeper understanding
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and retention while empowering students to take ownership of their educational journey. However,
the successful integration of these strategies requires visionary leadership that prioritizes equity,

invests in infrastructure, and ensures that digital tools are used effectively and inclusively.

Despite the promise of technology and personalized learning, challenges remain, including the
digital divide, unequal resource distribution, and the need for continuous teacher training and
professional development. Addressing these barriers demands coordinated efforts among
policymakers, school administrators, educators, and community stakeholders. Furthermore, future
research should focus on evaluating the long-term impact of these strategies across different

educational contexts and populations to refine best practices and scale successful interventions.

Ultimately, closing the achievement gap is not merely an educational imperative but a moral one.
It requires leaders who are committed to innovation, equity, and excellence leaders who recognize
that every student, regardless of background, deserves the opportunity to succeed. By harnessing
the power of technology and embracing personalized learning, educational leaders can pave the

way toward a more just and inclusive system that empowers all learners to reach their full potential.
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Abstract

The study examined abandoned school children and early childhood sustainability in Nigeria. The
study set out to examine the role of early childhood in sustainable child development, ascertain
the challenges of school children abandonment in Nigeria and investigate the effect of early
childhood education in solving school children abandonment in Nigeria. A descriptive survey
research design was adopted using questionnaire to obtain information from the respondents. The
target populations were one twenty (120) respondents in Lagos State. Two self-structured
instruments were used for the study, tagged "Abandoned School Children and Early childhood
Sustainability (ASCECHS)" and “School Children Abandonedment for Teachers (SCAFT)" are
the instruments that was used for this study. The reliability of this study was carried out using
Cronbatch Alpha to check the internal consistency of the instruments which yielded 0.79 and 0.83
respectively. The finding of the study shows that that the early childhood education has a positive
influence in sustainability of a child. It also shows that the early childhood education has a positive
influence in solving school children abandonment in Nigeria. The study recommended that,
Stakeholders and Non-governmental organization should also help in building public school
schools for abandoned school children should be kept. Teacher training programs should equip
educators with the skills to identify and support vulnerable children, fostering a nurturing
classroom environment that promotes resilience and academic success.

Keywords: Abandonment, Community-Based Education, Community Involvement, Quality
Education,

Introduction

Nigeria is a populous nation in West Africa faces many difficulties in its educational system,
particularly with regard to abandoned school children. This issue is slowly eating away at our

society and diminishing the value and standing of our future leaders. Abandoned school children
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refers to those who are not attending school or have dropped out due to various reasons such as

poverty, cultural beliefs, conflict and limited access to educational opportunities.

The problem of abandoned school children in Nigeria is a serious issue that hinders the nation's
efforts to achieve Universal Education. The phrase "abandoned school children™ describes students
who are enrolled in classes but whose parents or guardians have abandoned them without
providing them with the required care, support, or direction. These children frequently have a

variety of challenges that impede both their ability to learn and general wellbeing.

Poverty is one of the main reasons why school-age children in Nigeria are left behind. Nigeria,
where a sizable fraction of the population lives below the poverty line, has one of the highest rates
of poverty in the world, according to the World Bank. Many poor parents are forced to put their
children's education last in order to meet their urgent needs, which lead to desertion” (Adebowale,
2020). An average Nigerian family especially in the rural areas are living in abject, unimaginable
and pitiable circumstances in the midst of squalor cum poverty, in view of these, most people
(parents) see sending their wards to school is an added burden to the already over stressed family

income/budgets.

Nigeria has one of the highest rates of out of school dropout children in the world with an estimated
10 million children aged 5 to 14years not receiving any formal education (UNESCO, 2021). These
children are particularly vulnerable to abandonment, as they often lack the necessary support and
resources to access quality education. Out-of-school children are young children in the age group
of 1 to 12 that are roaming the street without access to a functional educational system (Ojelade,
Aiyedun & Aregebesola, 2019). One of the primary factors contributing to the abandonment of
school children in Nigeria is poverty. Poverty restricts access to education as families struggle to
afford schools fees, uniforms and learning materials for their children. Children are pulled out of
school at a young age due to practices like early marriage, gender bias, and child labor that are
common in some communities in Nigeria as a result of conflicts and insecurity in different regions
of the country as well as cultural and societal beliefs. Due to cultural norms and limited
opportunities, there are still gender discrepancies in school achievement, which feeds a cycle of
low educational achievement and increases girls' susceptibility to desertion. These children
frequently lack access to education as well as basic necessities like clothing, food, and healthcare.

They are more open to exploitation, such as child labor, human trafficking, and participation in
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illegal activities. They run a higher chance of participating in dangerous activities, such as

substance misuse, without the right direction and supervision.

Early childhood education is the education given to younger learners before the age of entering
primary education (6 years). Early childhood education or pre-primary education is defined by the
National Policy on Education (FRN, 2012) as education given educational settings for children
aged 3 through 5 years in preparing their entry into primary school, early childhood plays a crucial
role in the holistic development of children which includes brain development, school readiness,
social and emotional, long term educational outcomes, economic benefits, equality and social

justices, laying the foundation for their future well-being and success.

Sustainable Development may therefore be considered to represent an attempt to provide equity
with, to and for future generations (Speth, 2008). This recognition serves to highlight the crucial
role that is to be played by early childhood professionals. As soon as we recognise that the world
population group with the greatest stake in the future are children, that it is their future that depends
upon it, then the matter becomes a citizenship issue and a question of rights. If we consider
ourselves advocates for young children then we have a special responsibility to promote this

subject.

Furthermore, (Speth, 2008), noted that Many of the most fundamental values of tomorrow’s
society are also being formed in early childhood contexts today. Early Childhood Education
therefore has a major role to play in achieving sustainable development. But if we are to collaborate
in the development of a more sustainable future, and in developing an Education for Sustainable
Development (ESD) in Early Childhood, then we must develop some common understanding of
ESD and we must work together to achieve it. Yet individuals often find it difficult to recognise
the essential commonalities of ESD experience in Majority and Minority world countries. This

edition of the journal seeks to provide specific support in this respect.

The development and its sustainability rely on the quality and quantity of education. According to
the Federal Republic of Nigeria, National policy on education in the National Policy on Education
(2014), no nation can rise above its education. Despite the expected role and relevance of education
to the sustainability of development, one is so disturbed when on daily basis children of school

age troupe out like swarms of bees to every other place but not to school. The enhancing factors
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of abandoned school children include among others, changes in family structure and income,
relationship with parents due to changes in family structure, teacher support, motivation, school
performance, drugs usage and abuse, and finally distance of school location. The education
deprivation in northern Nigeria according to (UNICEF, 2014) Education is driven by various
factors, including economic barriers and socio-cultural norms and practices that discourage

attendance in formal education, especially for girls.

The consequences of any form of abandoned school children are obvious for children and the
society. Children abandoned are exposed to social stigma, fewer job opportunities, lower salaries,
and higher probability of involvement in criminal activities. The following were identified as the
consequences of ASC:

O

<  Out of school impels pupils’ self-esteem and psychological well-being, faced with the
reality that they lack skills and knowledge to fulfill their desires.

4

*,

*

Earnings for young men and women who quit school steadily declined over the past

L)

three decades as they settle for meager jobs.

4

L

»  School dropouts were more unemployed compared to those who complete school.

<,

L)

< Dropouts are substantially more likely to rely on public welfare and health services.

*,

% Dropouts are more likely to be incarcerated during their lifetime.

<,

An above all abandoned school child (ASC) hinders individual development and sustainable
development which as a multidimensional concept of development includes economic, social and
environmental dimensions being considered and integrated. Boggia, & Cortina, (2010), the Federal
Government believes that no nation can achieve economic prosperity without a sound inclusive
and functional education system. It is against this backdrop that the study tends to examine
Abandoned School Children enhancing factors and consequences for sustainable development of
Lagos state Nigeria.

The UBE programme is meant to universalize access, improve quality and enhance equity in UBE
delivery, especially through strengthening of partnerships with states, local governments and other
critical education stakeholders (UBEC, 2019). In order to give more bite to the policy, the UBE
act (2004) was enacted to give legal backing to the implementation of the programme. Also, the

Universal Basic Education Commission (UBEC) was established to coordinate federal efforts
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while State Universal Basic Education Boards (SUBEBs) and Local Government Education
Authorities (LGEAS) were also established with a view of domesticating the UBE act at the
grassroot levels. The act provides that a parent who contravenes section 2(2) of the act commits
an offence and is liable to on the first conviction, to be reprimanded; on second conviction, to a
fine of N2000 or imprisonment for a term of 1 month or to both. Subsequent conviction attracts a
fine of N5000 or imprisonment for a term of 2 months or both. Aside the UBE, many projects are
being undertaken by the federal government, state government, United Nation (UN), UNICEF and
other international agencies in order to reduce the frightening figures of Abandoned School
Children in Nigeria. However, in spite of this lofty ideas and programmes, Nigeria still has one of

the largest numbers of Abandoned School children in the world.

According to Grace (2004), majority of children who are abandoned completely from school move
to hawking on the street, looking for incomes to survive and they are denied their educational
opportunity. While some hawk before they go to school in the morning, some do the hawking in
the evening after schools hours and some may not have the opportunity for formal education in
their life time. Ugoduluwa and Anakwe (2004), stated that hawking in the main street by
Abandoned school children who’s their ages ranges between 7-15years is highly detrimental to
children physical, mental, psychological, social and emotional development of children. Street
hawking is a kind of child abuse that endangers the health of the children, interferes with their
education and deprived them of normal happy child hood life.

Economic predicament of most families has forced millions in Nigeria to find ways of
supplementing their income. For poor families, children become the centerpiece of such decisions,
thus, parents are exposing their children to various economic activities such as street hawking,
hard labour and menial jobs, which finally hinders them from attending schools. Among the world
Abandoned School children, over two-third are in the south-west Asia and Sub-Saharan Africa.
However based on recent statistics, it appears that Nigeria carries close to 20 percent of the global
burden. A survey conducted by the United Nations International Children Emergency Fund
(UNICEF 2018) indicated that the population of Abandoned School children in Nigeria remains

around 10.5 million which is the highest number in the world.

It implies that in every five of the world Abandoned School Children, one is in Nigeria even though

primary education is officially free and compulsory in the country. According to Sonny Echono,
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Permanent Secretary Federal Ministry of Education, latest school census in 2019 indicated that the
states with the most Abandoned School Children were Kano, Akwa - Ibom, Katsina, Kaduna,
Taraba, Sokoto, Yobe, Zamfara, Oyo, Benue, Jigawa and Ebonyi States. Kano as the commercial
capital of Northern Nigeria occupies a strategic position. The Kano metropolis has an estimated
989,244 children were not enrolled in the school (NBS, 2020).

In a nut shell, abandoned school children can be linked to sustainability in multiple ways. Ensuring
access to quality education for all children is a fundamental principle of sustainability. When
school children are abandoned or enable to receive education, it’s negatively impact their future

prospects exacerbates social inequality and undermines sustainable development goals.
Statement of the Problem

The level of abandoned school children in Nigeria and the lack of sustainable early childhood
education initiatives despite the recognized importance of early childhood in fostering children
development and future success but despite the protection law, Nigeria children are reported in
electronics and print media being neglected or abandoned on daily basis. It has been reported that
abandoned School children have high tendency of setback in growth, social and psychological
development and this also contradict values of physical wellbeing of children.

Child abandonment is a societal problem that weakens entire society with its burden of economic
looses, health cost and increased crime rate in the society. A significant number of children in
Nigeria are not attending school or are dropped out due to various factors including poverty,
cultural beliefs and limited access to educational opportunities. This situation not only hinders the
individual development and well-being of these children but also poses long term consequences
for the educational outcomes and socio economic development of the country. Despite the
recognition of the critical role of early childhood education in children overall development, a
substantial number of children in Nigeria continue to experience abandonment, preventing them
from assessing quality education. This persistent issue is rooted in a complex web of socio-
economic, cultural, and infrastructural challenges that hinder the effective delivery of education to
these vulnerable children.
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Therefore there is an urgent need to investigate the causes and effects of abandoned school children
as well as identify strategies for sustaining and improving early childhood education in Nigeria to

ensure that all children have access to quality education and equitable opportunities.
Purpose of the study

The purpose of this study is to identify the causes and consequences of a child abandonment in
Nigeria with a specific focus on its impact on early childhood education by investigating the factors
contributing to child abandonment and exploring the experiences of abandoned school children,
families and communities, providing valuable insights for stakeholders to develop effective
interventions and create an environment where all children have equal opportunities for holistic

development and educational success. Specifically the study sought to;
1. Examine the role of early childhood in sustainable child development
2. Ascertain the challenges of school children abandonment in Nigeria

3. Investigate the effect of early childhood education in solving school children abandonment in

Nigeria.

Research Questions

The following research questions were raised to guide the study.

1. What is the role of early childhood education in sustainable child’s development?
ii. What are the challenges of school children abandonment in Nigeria?

iii. What is the effect of early childhood education in solving school children abandonment in

Nigeria?
Methodology

The study adopted a descriptive research design which was done purposely to make sample
selection of respondents from whom the necessary data is obtained for this study. The population
of the study consists of all selected Orphanage homes in Lagos State which are Faith and Grace
Compassionate orphanage home, Hope for all Arica foundation children home, So-said Charity

homes and St Stephen orphanage in Lagos State. Sample of the study comprises of one twenty

183



(120) respondents which consists of 50 males and 70 females. A multistage sampling procedure
was employed for the study. The schools were selected using stratified sampling technique. The
school has common background factors as ownership, similar administrative policies and
techniques. Simple random sampling technique was adopted for the selection of the respondents
because it gives the same probability of being chosen at any stage during the sampling process.
Two self-structured instruments were used for the study, tagged "Abandoned School Children and
Early childhood Sustainability (ASCECHS)" and “School Children Abandonedment for Teachers
(SCAFT)" are the instruments that was used for this study. The reliability of this study was carried
out using Cronbatch Alpha to check the internal consistency of the instruments which yielded 0.79
and 0.83 respectively. The research questions were analysed using descriptive statistics of mean,

standard deviation and weighted average.

Results

Research Question 1: What is the role of early childhood education in sustainable child’s
development?

Table 1: Mean and Standard Deviation abandoned school children and early childhood

sustainability in Nigeria.

SIN Issues raised N Mean Std.D

1. I have faced challenges related to abandonment that affect my 60 224 935
school life.

2. These challenges have had a negative impact on my school 60 2.49 1.023
performance and attendance.

3. I sometimes feel unsupported or neglected in my school lifedue 60  2.53 971
to abandonment issues.

4. |1 have someone I can talk to about my feelings and experiences 60 1.56 876
related to abandonment.

5. My school provides resources or support to help me cope with 60 1.85 .888
the challenges | face due to abandonment.

Weighted average 2.134
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Table 1 affirms that item 3, which stated that | have someone | can talk to about my feelings and
experiences related to abandonment has the highest mean score of 2.53 (SD=971) followed by
item 2 which stated that These challenges have had a negative impact on my school performance
and attendance with the mean score of 2.49 (SD=1.023), and item four which is | have someone |
can talk to about my feelings and experiences related to abandonment has the lowest mean score
of 1.56 (SD=.876) followed by item five which stated that My school provides resources or support
to help me cope with the challenges | face due to abandonment with the mean score of 1.85
(SD=.888). The grand total of mean score was 2.128 (SD=0.509). The implication of this to the
research question one shows that the early childhood education has a positive influence in
sustainability of a child. It is therefore agreed that the early child education has positive roles in

sustainable development of a child in the society.

Research Question 2: What is the effect of early childhood education in solving school children

abandonment in Nigeria?

Table 2: Mean and Standard Deviation showing effect of early childhood education in solving

school children abandonment in Nigeria

S/N Issues raised N Mean Std.D
1. Early education helps me feel more prepared for school. 60 1.75 .604
2. | believe early childhood education helps prevent children 60 2.38 1.006

from dropping out of school.

3. Early education has helped me build better relationships 60 154 625
with my caregivers and classmates.

4. | believe early childhood education helps children stay engaged 60 1.73 582
and interested in learning.

5. | feel that early childhood education lays a strong foundation for 60  9.02 2.456
future academic success.

Weighted average 3.284

Table 2 depicts that item 2, which stated that I believe early childhood education helps prevent

children from dropping out of school has the highest mean score of 2.38 (SD=1.006) followed by
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item 1 which stated that Early education helps me feel more prepared for school with the mean
score of 1.75 (SD=.604), and item three which stated that Early education has helped me build
better relationships with my caregivers and classmates has the lowest mean score of 1.54
(SD=.625) followed by item five which stated that | feel that early childhood education lays a
strong foundation for future academic success with the mean score of 1.73 (SD=.582). The grand
total of mean score was 2.456(SD=0.4912). The implication of this to the research question two
shows that the early childhood education has a positive influence in solving school children
abandonment in Nigeria. It is therefore agreed that the early child education has positive roles in

solving school children abandonment in Nigeria.
Research Question 3: What are the challenges of school children abandonment in Nigeria?

Table 3: Mean and Standard Deviation showing the challenges of school children

abandonment in Nigeria

S/N Issues raised N Mean Std.D

1. Religious belief often leads to school children abandonment 60 2.57 963

2. Socio-economic status of parents does not lead to school children 60  1.82 .748
Abandonment

3. Children from broken homes often drop out of school 60 1.81 .798

4. Free and compulsory ECE could increase the rate of school children 60  1.35 .685
enrolments

5. Provision of early childhood counseling unit for young parents 60 1.33 .601

could improve school children enrolments

6. Extension of home-gown school feeding programmes in preschools 60 1.42 .766
could reduce out of school children

7. Organizing seminar for religious and traditional leaders on the role 60 1.53 728

of a child’s rights will lead to decrease of abandoned school children

9. Schools organizing of parents’ Day will increase school children 60 1.41 746
enrolment
10. Provision of scholarship by government will solve the challenges 60 1.08 .385

of abandoned school children in Nigeria
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Weighted average 1.32

Table 4.3 shows that item 1, which stated that Religious belief often leads to school children
abandonment has the highest mean score of 2.57 (SD=963) followed by item 2 which stated that
Socio-economic status of parents does lead to school children abandonment with the mean score
of 1.82 (SD=..748), followed by item 3 which stated that Children from broken homes often drop
out of school with mean score of 1.81 (SD=.798) and item nine which stated that Provision of
scholarship by government will solve the challenges of abandoned school children in Nigeria has
the lowest mean score of 1.08 (SD=.385) followed by item four which stated that Provision of
early childhood counseling unit for young parents could improve school children enrolments with
the mean score of 1.35 (SD=.685). The grand total of mean score was 1.58(SD=0.32). The
implication of this to the research question four shows that the respondents strongly disagreed that
Religious belief often leads to school children abandonment. It also shows that the respondents
strongly agreed that Socio-economic status of parents does not lead to school children

abandonment.
Discussion of findings

In an attempt to achieve the objectives of this research stated earlier in this study, the following
findings were made from the analysis of results presented above which are : In answering research
question one, it was discovered that majority motives influence in sustainability of a child This is
supported by (FRN, 2012) as education given educational settings for children aged 3 through 5
years in preparing their entry into primary school, early childhood plays a crucial role in the holistic
development of children which includes brain development, school readiness, social and
emotional, long term educational outcomes, economic benefits, equality and social justices, laying
the foundation for their future well-being and success. It is also in line with, (Speth, 2008), noted
that Many of the most fundamental values of tomorrow’s society are also being formed in early
childhood contexts today. Early Childhood Education therefore has a major role to play in
achieving sustainable development. But if we are to collaborate in the development of a more
sustainable future, and in developing an Education for Sustainable Development (ESD) in Early
Childhood, then we must develop some common understanding of ESD and we must work together

to achieve it.
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To answer research question two, it was found out that Early childhood Education has a positive
influence in solving school children abandonment in Nigeria.. This is supported by. Boggia, &
Cortina, (2010), The Federal Government believes that no nation can achieve economic prosperity
without a sound inclusive and functional education system. It is against this backdrop that the study
tends to examine Abandoned School Children enhancing factors and consequences for sustainable
development of Lagos state Nigeria. According to Grace (2004), majority of children who are
abandoned completely from school move to hawking on the street, looking for incomes to survive
and they are denied their educational opportunity. While some hawk before they go to school in
the morning, some do the hawking in the evening after schools hours and some may not have the

opportunity for formal education in their life time

Lastly, in answering research question three, it was discovered that the respondents strongly
disagreed that Religious belief often leads to school children abandonment. It also shows that the
respondents strongly agreed that Socio-economic status of parents does not lead to school children
abandonment. This is supported by the work of (Tarabulsy et al., 2008). Researchers have reported
that physically abused or neglected children are more likely to exhibit insecure attachment than
children who have not experienced physical abuse or neglect (Carlson, Cicchetti, Barnett, &
Braunwald, 2019; Egelande & Sroufe, 2021; Lyons-Ruth, Connell, & Zoll, 2020; Main &
Goldwyn, 2024; Schneider-Rosen, Braunwald, Carlson, & Cicchetti, 2021). Several researchers
have indicated that the disorganized attachment is most common among maltreated children.

Conclusion

Addressing the multifaceted challenges faced by abandoned school children and bolstering early
childhood education in Lagos State necessitates a comprehensive and integrated approach. This
approach must encompass governmental commitment, innovative teaching strategies, community
involvement, and targeted interventions. Educational strategies should prioritize creating enriching
and developmentally appropriate experiences for children in their early years, recognizing that a
strong foundation is crucial for future academic success. The utilization of locally made resources
can be instrumental in fostering effective teaching and learning, promoting communicative
competence development among young learners. Furthermore, the establishment of robust

monitoring and evaluation mechanisms is essential to ensure the quality and effectiveness of early
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childhood education programs, with continuous assessment providing valuable insights for

program improvement.

To effectively break the cycle of disadvantage for abandoned school children, a multi-pronged
strategy is imperative, incorporating educational, social, and economic interventions. Educational
pathways should be designed to ensure completion, providing equivalent opportunities for upper
secondary education. Targeted support should address barriers to high school completion, such as

academic challenges, peer pressure, and the need for career guidance.
Recommendations
The following recommendations were make based on the findings of this study;

1. Stakeholders and Non-governmental organization should also help in building public school

schools for abandoned school children should be kept.

2. The executive arm of government should ensure that they give cognizant attention to the
execution and implementation of laws that will make it mandatory that every school should have
a well-equipped and well facilitated environment and facilities in the communities for abandoned

school children.

3. Educational programs should focus on creating inclusive learning environments that cater to the
unique needs of abandoned children, offering personalized support and addressing emotional and

psychological trauma.

4. Teacher training programs should equip educators with the skills to identify and support
vulnerable children, fostering a nurturing classroom environment that promotes resilience and

academic success.

5. Integrating community resources and support systems is essential for providing comprehensive
care and addressing the multifaceted challenges faced by abandoned children, ensuring they have

access to essential services such as counseling, healthcare, and legal aid.
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ABSTRACT

This study investigates the impact of age on the effect of a web-based instructional application
(WBIA) on Lagos State senior secondary school students' academic achievement in commerce.
One research question and one hypothesis were raised to guide this study. This research adopted
a quasi-experimental design. The study focuses on senior secondary school 11 Commerce students
in Lagos State, Nigeria. A convenience sampling technique was employed to select the
representative sample schools. One hundred and eight commerce students including male and
female were selected and examined using intact classes. A Web-Based Instructional Application
was developed to teach five different topics under commerce, the Commerce Achievement Test
(TCAT) was used to collect data for this study and was validated. The reliability obtained for the
was r = 0.83 (p < 0.01). The findings revealed that the impact of age on achievement did not attain
statistical significance [F (1, 105) = 0.05; p > .05]. It was therefore recommended that educational
institutions should adopt Web-Based Instructional Applications (WBIA) as a standard tool for
teaching commerce and other subjects. The study highlights its effectiveness across different age

groups, demonstrating that it is a versatile tool for enhancing academic achievement.

Keywords: Web-based instructional application (WBIA), Commerce, Academic achievement,
Age-Group, Senior secondary school, Lagos State, Nigeria
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Introduction
The primary goal of education is to equip students with the necessary knowledge and skills to

become self-reliant both during their studies and after graduation. To achieve this, teachers need
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to employ effective teaching methods, media, strategies, and techniques when delivering learning
content, ensuring students are well-prepared for life beyond the classroom. The choice of teaching
methods, techniques, or approaches significantly influences the effectiveness of learning activities
both within and outside the classroom. Education plays a crucial role in the economic, social, and
moral advancement of nations. Its primary objective is to transfer knowledge and wisdom from
one generation to the next, enabling young people to become responsible citizens and contribute

to the development and sustenance of society (Ozigi in Osuchukwu, 2018).

The traditional approach to teaching commerce, which primarily relies on textbooks, chalk, and
lecture-based methods, has been found inadequate in addressing diverse learning styles or fully
engaging students with the subject matter. This often results in poor academic performance and
diminished interest in commerce as a viable career option. Research highlights that students
frequently struggle with the inability to learn and retain information effectively (Chow, Kelly,
Woodford, & Maes, 2011). Consequently, educators must address the challenge of knowledge
retention beyond initial instruction and implement strategies that provide lasting solutions. It is
widely acknowledged that a significant portion of what students learn in school is forgotten, largely
due to the teaching strategies employed. Some studies have linked students’ poor academic
performance to ineffective teaching methods and instructional technologies, often stemming from
a disconnect between teaching approaches and students’ learning needs.

The COVID-19 pandemic has significantly transformed how students learn globally, particularly
in Africa and Nigeria. According to Anaekwe and Anaekwe (2020), during pandemics like
COVID-19, e-learning emerges as the only viable alternative to maintain the continuity of
education. With the integration of new technologies reshaping classroom practices, education

systems worldwide are being restructured to prioritize digital and online learning. However,
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primary and secondary school students in rural and underserved areas often lag behind due to
inadequate skills and resources necessary for adapting to these emerging learning opportunities.
Moreover, university students, who are generally better positioned to engage in web-based
learning, face challenges such as unreliable electricity supply and weak internet infrastructure

(Crawford, Butler-Henderson, Rudolph & Glowatz, 2020; Zhong, 2020).

Web-based learning inherently requires active student participation in learning activities, alongside
a high level of discipline, motivation, and self-regulation. Its interactive features encourage
students to engage in challenging tasks, connecting new information to prior knowledge, achieving
meaningful understanding, and employing their metacognitive skills. Being dynamic in nature,
web-based learning can be implemented either synchronously or asynchronously. The
asynchronous aspect, in particular, provides students with the advantage of processing
information, reflecting, constructing meaning at their own pace, and responding thoughtfully with
clear and concise written messages.

Commerce is a core subject for senior secondary commercial students in Nigeria, categorized
under compulsory cross subjects. It covers topics such as trade, aids to trade, sole proprietorship,
partnership, human relations and customer services, and occupation. These topics aim to equip
students with essential skills for earning a livelihood and contributing to the economy. According
to the National Policy on Education, a primary objective of secondary education in Nigeria is to
produce graduates capable of making meaningful contributions to society and achieving self-
sufficiency (Federal Republic of Nigeria, 2014). Addressing the nation’s unemployment
challenges requires equipping young individuals with entrepreneurial skills that foster self-
employment. Consequently, the senior secondary school Commerce curriculum is designed to

impart these skills, emphasizing the significance of Commerce in both the school system and the
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nation. The syllabus integrates academic and practical skills, ensuring students are employable or
self-reliant upon graduating from Senior Secondary School 11l. Commerce, regarded as both a
social science and a vocational subject, is a mandatory course for all senior secondary commercial
students in Nigeria.

Age refers to the length of time an individual has lived, typically measured in years (Santrock,
2020). In the context of education, age is considered a critical demographic factor that can
influence students’ cognitive development, learning capacity, and adaptability to instructional
methods (Piaget, 1950). Research indicates that age can significantly impact academic
achievement due to differences in maturity levels, cognitive readiness, and ability to process and
retain information (Eccles & Roeser, 2011). Older students may have a more developed cognitive
structure, which aids in understanding complex concepts and applying higher-order thinking skills.
In contrast, younger students often exhibit greater adaptability to new technologies, such as web-
based instructional applications, as they are digital natives accustomed to learning in technology-

driven environments (Prensky, 2001).

Furthermore, age-related developmental differences may influence how students interact with
web-based instructional tools. For instance, younger students may exhibit better engagement and
motivation due to their familiarity with digital platforms, while older students may face challenges
in adapting to new technological interfaces (Kirkwood & Price, 2014). However, older students
may compensate for this with better self-regulation and time-management skills, which are crucial
for online learning success (Zimmerman, 2002). Overall, the effect of age on academic
achievement in the context of web-based instruction is multifaceted. It is essential for educators
and researchers to consider these age-related differences to design and implement effective

instructional strategies tailored to diverse age groups.
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Statement of the Problem

In Nigeria, the ongoing underachievement of students in Commerce has become a major concern
for educators, parents, and policymakers. Despite its critical role in imparting knowledge of trade
and entrepreneurship, students’ performance in Commerce remains subpar. According to the West
African Examination Council (WAEC, 2020), many students exhibit limited understanding of
fundamental concepts and weak problem-solving abilities, as evidenced by their examination
outcomes. This underperformance is often linked to the use of traditional teaching methods, which
fail to cater to the diverse learning needs of students, particularly variations in age-based learning
styles. Although web-based instructional applications have demonstrated potential for enhancing
learning outcomes through interactive and personalized learning experiences, there is a paucity of
research on their impact on the academic performance of students in different age groups studying
Commerce. This gap underscores the need to investigate whether web-based instructional tools

can address these disparities and improve academic achievement across various age demographics.

Purpose of the Study
The purpose of the study is to examine the impact of age on the effect of web-based instructional
application on senior secondary school students’ academic achievement in commerce.
Specifically, the study intends to:
1. determine if age have a differential effect on students’ achievement when taught commerce
using the developed Instructional Web-based Application and lecture method
Research Questions

The following research question was used to guide the study.
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1. Will age have a differential effect on students’ achievement when taught commerce using
the developed Instructional Web-based Application and lecture method?

Research Hypotheses
The following null hypothesis was tested at a .05 level of significance
Hol. There is no statistically significant difference in the achievement of students between age 13-
16 and 17-20 taught commerce using the developed Instructional Web-based Application and
lecture method.
Theoretical Framework
Lev Vygotsky’s Theory of Constructivism
The study is grounded in Lev Vygotsky’s constructivist learning theory, which emphasizes that
learners construct knowledge through active engagement and reflection (Malcolm, 2015). This
approach aligns with the integration of web-based instructional applications in teaching commerce,
as these tools enhance cognitive processes such as analysis, memory, and comprehension (Omodan
& Ige, 2020). By promoting exploration, experimentation, and collaboration, web-based learning
environments foster deeper understanding and mastery of concepts, consistent with constructivist

principles (Omodan & Ige, 2020).

Methodology

The quasi-experimental research design was adopted for the quantitative part of the study. This is
because a quasi-experimental design often evaluates the effectiveness of the independent
variable(treatment) on the dependent variable. It consists of two experimental groups and two
control groups making it a total of four groups. The study adopted a pre-test, and post-test group
design, the experimental groups were taught using a Web-Based Instructional Application while

the control group was taught using the conventional method of teaching. The population of this
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study comprises all Senior Secondary Schools Il (S.S.S. 1) Commerce students in Lagos State,
Nigeria preparing to move to Senior Secondary School 111 (S.S.S. 111). The sample size for this
study comprises 108 commerce students from four different Senior Secondary schools under
Education District V in Lagos State. The district was selected using the convenience sampling
technique for easy accessibility while schools were selected using the purposive sampling
technique. Purposive Sampling being a non-probability sampling technique used to select sample
elements from a given population based on the subjective choice of the researcher is considered
appropriate. The major reason for adopting this technique is due to the homogeneity nature of this
research work because not all schools possess the required facilities needed to conduct this study.
As such, the researcher ensured that there was availability of the same facilities across all schools
as that helped reduce any form of untrue result. To establish that this school possesses these
facilities, the researcher surveyed the Education District. Intact classes of 27,29,28 and 24 students
from each of these four schools were used as the sample size in this study.

The Commerce Achievement Test (TCAT) was used to gather data to measure the academic
achievement of students on the use of web-based learning platforms in the teaching and learning
of commerce in senior secondary schools. This instrument is self-developed and consists of 30
multiple choice question items drawn from West Africa Examination Council (WAEC) past
questions on the selected topics from S.S.S. | & Il commerce curriculum was uploaded on the
Web-based Instructional Application for those in the experimental group, the Commerce
Achievement Test (TCAT) was designed using the GOOGLE form and the link was sent to them
via the web-based instructional application. This research instrument was subjected to face and
content validity. It was validated with the help of supervisors, two teachers having significant years

of teaching experience in senior schools and experts on the field of test and measurement. Another
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criterion for the selection of teachers to validate the instrument was their involvement in the
coordination exercise and marking of WASSCE.

The reliability of the commerce achievement test was assessed using the test-retest method. A
representative sample of twenty-seven senior secondary school 1l commerce students outside the
scope of this study were selected to participate in the test-retest procedure. The commerce
achievement test was administered to the selected sample on two occasions separated by a specific
time interval of two weeks and scores were assigned based on a predetermined scoring scheme.
Pearson correlation coefficient (r) was used to analyse the test-retest reliability of the instrument.
The Pearson correlation coefficient measures the strength and direction of the linear relationship
between two variables. The correlation between the scores on the first and second administrations
was found to be r =0.83 (p < 0.01). This indicates a strong positive correlation, suggesting that the

test scores were consistent across the two administrations.

Method of Data Analysis

Descriptive statistics of central tendency (mean, and standard) were used to answer the research
question formulated to guide this study. The hypothesis raised to obtain quantitative data was
analysed using IBM-SPSS Version 23. Analysis of Covariance (ANCOVA) at .05 alpha level is
the suitable analysis tool to use in analysing the first hypothesis since it involved two dependent

variables of interest and randomization of the subjects was not achieved.

Data Analysis and Findings
Research Question One
Is there a statistically significant effect of age on students’ achievement when taught commerce

using the developed Instructional Web-based Application and lecture method
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Procedure

Descriptive statistics was applied to the post-test achievement scores of students between the age
of 13-16 and 17-20 years in the experimental and control groups. Thus, ANCOVA was applied to
the achievement scores with the pretest achievement scores as covariates. The univariate Fs were

computed.

Table 4.1: Mean Scores on Pre-test and Post-test Achievement Scores of Students Based on Age
13-16 and 17-20 in the Experimental and Control Groups

Teaching Age N Pretest Standard Posttest Standard

Strategies Achievement  Deviation  Achievement  Deviation
Web-based 13-16 25 4.28 1.43 12.52 1.71
Application 17-20 31 4.35 1.33 12.48 2.23
Lecture 13-16 21 3.62 1.02 5.67 1.77
17-20 31 3.68 1.47 6.61 1.82

Results from Table 4.9 shows that before the treatment was implemented (Pretest), the mean
achievement scores of students between age 13-16 and 17-20 that were taught commerce with
web-based application and lecture method were slightly different: (Web-based application: 13-16
=4.28; 17-20 = 4.35 and Lecture: 13-16 = 3.62; 17-20 = 3.68). After the treatment (Post-test), the
mean achievement scores of students between age 13-16 and 17-20 in the experimental and control
groups were not too different from each other (Web-based application: 13-16 = 12.52; 17-20 =
12.48 and Lecture: 13-16 =5.67; 17-20 = 6.61).

Null Hypothesis One

There is no statistically significant difference in the achievement of students between age 13-16
and 17-20 taught commerce using the developed Instructional Web-based Application and lecture

method.
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Table 4.2: Analysis of Covariance (ANCOVA) on the Achievement Scores of Students Between
Age 13-16 and 17-20 with Pretest Achievement as Covariates

Source Type 111 Sum of Squares df Mean Square F Sig.
Corrected Model 98.450? 2 49.225 3.816 .025
Intercept 498.466 1 498.466 38.640  .000
Pretest Achievement 97.799 1 97.799 7.581 .007
Age 450 1 450 .035 .852
Error 1354.513 105 12.900
Total 11162.000 108

Result from Table 4.10 shows that the univariate F associated with age did not attain statistical

significance F (1, 105) = 0.03; p > .05.

Decision

The null hypothesis that states that there is no statistically significant difference in the achievement
of students between age 13-16 and 17-20 taught commerce using the developed Instructional Web-
based Application and lecture method is not rejected.

Discussion

The research question sought to find the effect of age on students’ achievement when taught
commerce using the developed Instructional Web-based Application and lecture method. Results
from Table 4.1 on the descriptive statistics show that before the treatment was implemented
(Pretest), the mean achievement scores of students between ages 13-16 and 17-20 who were taught
commerce with a web-based application and lecture method were slightly different: (Web-based
application: 13-16 = 4.28; 17-20 = 4.35 and Lecture: 13-16 = 3.62; 17-20 = 3.68). After the
treatment (Posttest), the mean achievement scores of students between ages 13-16 and 17-20 in
the experimental and control groups were not too different from each other (Web-based
application: 13-16 = 12.52; 17-20 = 12.48 and Lecture: 13-16 = 5.67; 17-20 = 6.61). The result
from the ANCOVA table 4.2 shows that the univariate F associated with age did not attain

statistical significance F (1, 105) = 0.03; p > .05.
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This indicates that the p-value is greater than 0.05. The p-value tells us the probability of obtaining
test results at least as extreme as the ones observed during the test, assuming that the null
hypothesis is true. Since the p-value is greater than the significance level of 0.05, we conclude that
the test did not reach statistical significance. In other words, the differences in means due to age
are not statistically significant, and any observed difference could be due to random chance rather
than a true effect of age. In summary, the result suggests that age does not have a statistically
significant effect on the dependent variable being studied in this particular analysis. The
insignificant differences in achievement in commerce across age groups in this study agree with
Abubakar and Oguguo (2011), but disagree with Walker, Greenwood, Hart & Carta, 1994) and La
Paro & Pianta (2000). More influential factors might be active in determining variation in

achievement in commerce in terms of age.

Conclusion

The primary focus of this study was to examine the impact of age on the effect of a Web-Based
Instructional Application (WBIA) on senior secondary school students’ academic achievement in
commerce. Following the outbreak of COVID-19, web-based instructional tools have emerged as
effective alternatives for enhancing learning outcomes, leveraging their interactive features,
including images, animation, video, and sound. These tools demand active engagement, discipline,
and self-motivation from learners, making them highly adaptable to diverse educational contexts.
Findings from the study confirmed that the implementation of WBIA significantly improved the
academic performance of students in commerce, irrespective of age. The study revealed that while
older students initially demonstrated higher levels of confidence and ease with the application,

younger students quickly adapted and achieved comparable success. This indicates that WBIA is
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an inclusive tool that supports learners of different ages by fostering participation, motivation, and

interest in learning.

In conclusion, WBIA effectively addressed many challenges associated with teaching and learning

commerce concepts. By promoting equity and active engagement, the application enhanced the

learning experience for all students, regardless of age, ensuring that every learner had equal

opportunities to succeed in their academic pursuits.

Recommendations

From the findings of the study, the following recommendations were made within the limitations

of the study:

1.

Integration of WBIA Across Age Groups: Educational institutions should adopt Web-Based
Instructional Applications (WBIA) as a standard tool for teaching commerce and other
subjects. The study highlights its effectiveness across different age groups, demonstrating that
it is a versatile tool for enhancing academic achievement.

Teacher Training on WBIA Utilization: Teachers should be adequately trained to use WBIA
effectively. Training should focus on developing skills to customize the application to meet
the needs of students across varying age ranges, ensuring all learners benefit equally.

Regular Assessment of Learner Engagement: Schools should implement regular assessments
to monitor how students of different ages interact with and benefit from WBIA. This will help
educators identify and address specific challenges faced by younger or older learners.
Incorporating Age-Sensitive Features: Developers of WBIA should consider incorporating
features that address the unique learning preferences and challenges associated with different
age groups, such as simplified interfaces for younger students and advanced options for older

ones.
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Parental and Stakeholder Involvement: Parents and stakeholders should be sensitized on the
importance of WBIA and encouraged to support its use at home and in schools. Awareness
campaigns can help emphasize the role of active participation and motivation in maximizing
the tool’s potential.

Encouragement of Collaborative Learning: Teachers should promote collaborative learning
activities using WBIA to bridge age-related gaps. Pairing students of different ages can
facilitate peer learning, where older students assist younger ones, fostering a supportive
learning environment.

Policy Development for Digital Education: Educational policymakers should establish
guidelines to ensure the widespread adoption and effective implementation of WBIA. This
includes providing funding for technological infrastructure and ensuring equitable access to
digital resources.

Further Research: Future studies should explore the long-term impact of WBIA across
different age groups and investigate its applicability in other subjects and educational levels.

This will help refine its design and maximize its benefits for diverse learners.
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Abstract

This study investigates the use of language as a conflict resolution tool in promoting school safety
management in Lagos State Senior Secondary Schools. A descriptive survey research design was
used to collect information about participants' perceptions and experiences. The study population
consisted of all principals and teachers from Senior Secondary Schools in Lagos State. To ensure
representation across educational districts, 300 respondents (200 students and 100 staff members)
were selected using a stratified random sampling technique. Data were gathered using a

structured questionnaire titled: Questionnaire on the Language and Conflict Resolution in School
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Safety Questionnaire (LCRSSQ). Experts review ensured the instrument's validity, and its
reliability resulted in a Cronbach's alpha coefficient of 0.87, indicating strong internal
consistency. The study found that effective language use significantly improved conflict resolution,
mutual understanding, and overall school safety. The study concluded that language proficiency
and communication skills among school stakeholders are essential for conflict resolution and the
preservation of a safe learning environment. It recommended that school staff and students receive
conflict-sensitive communication training and workshops on a regular basis to improve safety

management practices in Lagos State senior secondary schools.

Keywords: language proficiency, Conflict Resolution, School Safety, Safety Management
Introduction

Education is an informativeness tool that promotes critical thinking, character development, and
important life skills in addition to knowledge transmission. It is critical in the development of well-
rounded individuals capable of dealing with real-world challenges. In Nigeria's public senior
secondary schools, the link between safety management and education is critical. School principals
are accountable not only for academic excellence, but also for fostering a safe and welcoming
learning environment for students, faculty, and stakeholders. The safety of schools has a direct
impact on educational outcomes because students spend a significant portion of their formative
years there. Burde, et. al., (2015), emphasizes that a safe environment is critical for effective
teaching and learning. Globally, safety in public schools has become a major concern, particularly
in areas with sociopolitical instability. The 2014 kidnapping of 276 girls in Chibok, Nigeria,
demonstrated educational institutions' vulnerability to security threats. Despite various
interventions, many Nigerian schools still lack basic security measures, making them vulnerable
to attacks and kidnappings (Ojo, 2021). To address this, the Nigerian government implemented
the National Policy on Safety, Security, and Violence-Free Schools, which establishes a structured
approach to school security. However, implementation remains inconsistent due to issues such as
insufficient funding, a lack of trained personnel, and ineffective enforcement. These issues
highlight the urgent need for effective administrative strategies that are tailored to each school's
specific circumstances. School safety must be prioritized in order to improve student well-being

and academic performance. Strong leadership and consistent implementation of safety policies are
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required to protect the educational environment and promote long-term development in Nigeria's

public schools.

School principals are in charge of managing the safety and security of their schools on a daily
basis. According to research conducted in several Nigerian states, principals face challenges such
as insufficient funding, limited security management training, and inadequate security
infrastructure. Enugu State research reveals that, while technological security systems exist, they
are frequently underutilized, highlighting flaws in modern security practices (Ogunnowo, et. al.,
2023). Addressing these challenges requires administrative strategies tailored to each school's
needs, including both physical and technological measures. To create safe and supportive learning
environments, principals must use a multifaceted approach that includes community involvement,
policy enforcement, and ongoing professional development. Effective safety management not only
protects physical health but also builds the emotional stability required for optimal learning
outcomes. Seyedin, et al. (2018) define safety management as the systematic identification and
control of hazards in order to prevent accidents and injuries. In schools, it extends beyond the
workplace to include all aspects affecting students, faculty, and stakeholders. Strong safety
management practices are essential for ensuring the well-being of all schoolchildren. Wijayarathne
et al. (2024) contend that, in addition to compliance, a proactive, holistic safety approach is
required to address challenges unique to educational settings and foster long-term academic and
personal growth.

School safety is essential to effective instruction and learning. Conflicts, violence, bullying, and
misunderstandings between students and teachers have increased in recent years, raising concerns
about school safety and discipline. Effective conflict resolution has thus become essential for
maintaining a safe and conducive school environment. Language is an effective tool for resolving
conflicts, expressing emotions, reducing tension, and encouraging dialogue in a variety of school
settings. Language, both verbal and nonverbal, shapes how conflicts are perceived and resolved.
When used constructively, language fosters empathy, comprehension, and collaboration among
school stakeholders (Bartz, & Karnes, 2018). However, misuse or a lack of effective
communication can worsen conflicts and jeopardize safety. The role of language in conflict
resolution cannot be overstated in multicultural settings like Lagos State senior secondary schools,
where students and teachers come from a variety of ethnic and linguistic backgrounds.
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Despite efforts by educational authorities to promote peaceful coexistence, conflicts continue to
arise, often as a result of poor communication skills or misinterpretation of language cues. The
purpose of this study is to investigate how language is used as a tool for conflict resolution and
how it contributes to the overall goal of school safety management in Lagos State.

Statement of the Problem

Conflicts in schools are increasingly affecting students' academic performance, teacher-student
relationships, and overall school climate. Many of these conflicts arise or worsen as a result of
poor communication or a failure to use constructive language when addressing complaints. While
various interventions have been proposed, little attention has been paid to the specific role of
language in resolving school-related conflicts and ensuring student safety. Understanding how
language can be systematically integrated into conflict resolution mechanisms in schools is

essential for creating effective safety management plans.

Objectives of the Study
1. To examine how the use of language contributes to conflict resolution in senior secondary
schools in Lagos State.

2. To assess the impact of language-based conflict resolution strategies on school safety

management.
Research Questions

1. How does the use of language influence conflict resolution among students and staff in
senior secondary schools in Lagos State?
2. What is the effect of language-based conflict resolution strategies on the overall safety

management in Lagos State senior secondary schools?
Research Hypotheses

Hoi: There is no significant relationship between the use of language and conflict resolution in

senior secondary schools in Lagos State.

210



Ho2: Language-based conflict resolution strategies do not significantly affect school safety

management in Lagos State senior secondary schools.

Literature review

Conceptual Framework

Concept of Language and Communication in Conflict Resolution
Concept of Language and Communication in Conflict Resolution

Language is a primary mode of communication, comprehension, and social interaction. It is also a
structured system of communication for conveying messages, emotions, and intentions. Language
in conflict resolution extends beyond information sharing to include negotiation, persuasion, and
emotional expression (Zaripour, 2024). Conflict resolution is the process by which two or more
parties come to an amicable conclusion to a disagreement. Conflict resolution in schools is
essential for ensuring discipline, safety, and a positive learning environment. According to
Ramodibe, (2017), language shapes relationships and power dynamics in addition to serving as a
tool for exchanging information. In conflict resolution, using clear, respectful, and empathetic
language can either de-escalate or exacerbate tensions. Hooper, (2015) emphasizes the value of
effective communication in the classroom, which includes active listening, feedback, and

nonviolent language.
The Nature of Conflict in School Environments

Schools, as microcosms of society, face a variety of conflicts, such as student-student conflict,
teacher-student disagreements, and even administrative disputes. Dogan (2016), define conflict in
schools as unavoidable but manageable with the right communication strategies in place. Cultural
diversity, peer competition, or miscommunication can all contribute to conflict in senior secondary
schools, where adolescents are undergoing emotional, social, and cognitive development. These
conflicts can disrupt the learning environment and jeopardize school safety if they are not
addressed through proper language use and dialogue. School safety management encompasses the
policies, actions, and strategies used to create and sustain a safe, supportive, and respectful school
environment (Sprague, & Walker, 2021). Effective communication, based on proper language use,
is essential for resolving conflicts that endanger school safety.As a result, the study suggests that
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strategic language use can act as a mediator between conflict occurrence and school safety

outcomes.

Language as a Conflict Resolution Strategy

According to research, language use plays a major part in mediating and resolving conflicts.
According to Cheruiyot, (2020), conflict resolution relies heavily on the strategic use of language
to calm emotions, negotiate interests, and reach mutually beneficial agreements. Mediation, peer
counseling, and dialogue circles are examples of school-based techniques that rely on participants'
ability to communicate their feelings and needs clearly. Furthermore, nonverbal communication,
such as body language, tone, and facial expressions, can be used to convey sincerity and empathy
in conflict resolution.

School Safety Management and Communication

School safety management entails establishing and maintaining a safe, respectful, and supportive
learning environment. According to Brumfield-Sanders, (2017), effective communication among
teachers, students, and administrators is essential for developing proactive safety measures.
Miscommunication, cultural insensitivity, and a failure to express concerns properly frequently
result in escalated conflicts, rendering schools unsafe. Language skills are thus essential for early

conflict detection, resolution, and the promotion of a peaceful school climate.

Theoretical Framework

This study is based on two relevant theories, which are as follows:

a. Conflict Resolution Theory (Burton, 1990)

According to Vayrynen, (2018), Burton's Conflict Resolution Theory (1990) focuses on addressing
the underlying human needs that drive conflicts rather than simply managing surface issues. This
theory is appropriate for the topic “"Language as a Tool for Conflict Resolution in School Safety
Management" because effective communication is critical for identifying needs, building trust, and
promoting mutual understanding among students and staff. Intentional language use in Lagos State
senior secondary schools can help to reduce tensions, mediate conflicts, and foster a safe
environment. Burton's framework supports the idea that resolving conflicts through respectful
dialogue can lead to more sustainable and peaceful educational environments.

b. Symbolic Interactionism Theory (Blumer, 1969).
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According to Carter, & Fuller, (2016), Blumer's (1969) Symbolic Interactionism Theory examines
how people generate and interpret meaning through social interactions. This theory is ideal for the
topic "Language as a Tool for Conflict Resolution in School Safety Management" because it
emphasizes the importance of communication in developing relationships and resolving
misunderstandings. Misinterpretations or negative symbols attached to words and actions are
common causes of conflict in Lagos State senior secondary schools. Schools can help to change
perceptions, foster empathy, and reduce tensions by encouraging positive language use and open
dialogue. Thus, Symbolic Interactionism advocates using language as a strategic tool to create a

safer and more harmonious school environment.

Empirical Studies on Language and Conflict Resolution in Schools

Empirical evidence supports the claim that language-focused interventions reduce conflict and
increase school safety. de Orellana, (2025), study of Kenyan secondary schools found that
communication-focused conflict management training reduced violence by 40%. Similarly,
Adeyemi, (2017), discovered in Nigerian secondary schools that teachers who used positive
communication techniques had fewer disciplinary problems than those who used authoritarian
language styles. These studies demonstrate language's effectiveness as a low-cost tool for conflict

resolution and school safety promotion.

Appraisal of Reviewed Literature

The reviewed literature consistently emphasizes the role of language in conflict resolution.
Whether in Kenya, Nigeria, or elsewhere, research shows that using strategic language, such as
negotiation, dialogue, and mediation, results in more effective conflict resolution and increased
school safety. Furthermore, the study highlights the importance of communication skills training
as a proactive safety management tool. However, the majority of the studies reviewed focus on
general conflict resolution strategies, with little direct investigation into language as a specific tool.
Furthermore, while there are studies from Nigeria, few of them concentrate on Lagos State's senior
secondary schools, which have a distinctively diverse, urban, and multicultural learning
environment.

Despite the fact that Lagos State senior secondary schools are uniquely multicultural, there is a
lack of research on how language is used for conflict resolution. While many studies address
communication in general, few focus on and investigate the strategic use of language (word choice,
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tone, listening skills) as an independent tool for conflict resolution. There is little empirical
evidence on the effectiveness of targeted language/communication training programs for school

administrators and students in resolving conflicts and improving school safety.

Methodology

The study used a descriptive survey design to investigate the impact of language use on conflict
resolution and school safety management without manipulating variables. Data was gathered from
a representative sample of senior secondary schools in Lagos State, allowing for analysis and

interpretation.

Population

The study's population consisted of all senior secondary school students and faculty from Lagos
State's public secondary schools. These included principals, vice principals, teachers, and students,
all of whom had direct involvement in school administration and daily interactions that could lead
to conflict.
Sample Size and Technique
A stratified random sampling technique was used to select 300 participants (200 students and 100
staff members). The stratification was based on school location throughout the Lagos State

Educational Districts to ensure adequate representation in urban, semi-urban, and rural areas.

Instrument

The data was collected using a structured questionnaire called the “Language and Conflict
Resolution Questionnaire (LCRQ)." The questionnaire was divided into three sections:
demographic information, items about the use of language for conflict resolution, and language-
based strategies for safety management. The instrument was created following a thorough review
of relevant literature on language use, conflict resolution, and school safety. Items were adapted
from previously validated tools, but were tailored to the needs of Lagos State senior secondary

schools.

Instrument Validation
The content validity of the instrument was determined using expert judgment. Three university
lecturers specializing in Educational Management and Linguistics evaluated the questionnaire for

clarity, relevance, and completeness. Their feedback resulted in minor revisions that improved the
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instrument'’s quality.
Reliability Co-efficient
To assess the instrument's reliability, a pilot study was conducted with 30 respondents from a
Senior Secondary School outside the sampled area. The Cronbach's Alpha method yielded a

reliability coefficient of 0.87, indicating a high level of internal consistency.

Method for Data Collection & Data Analysis
Data were collected directly from respondents using questionnaires administered by research
assistants. Respondents were given enough time to complete the questionnaires, and the researcher
maintained confidentiality and anonymity to encourage honest answers. The data was analyzed
using descriptive statistics (mean and standard deviation) for the research questions and inferential
statistics (Pearson Product Moment Correlation and Regression Analysis) to test the hypotheses at

the 0.05 level of significance.

Results

Research Question 1

How does the use of language influence conflict resolution among students and staff in senior

secondary schools in Lagos State?

Variable N Mean SD
Use of Language 300 3.68 0.55
Conflict Resolution Outcome 300 3.72 0.58

Interpretation:

The mean scores of 3.68 and 3.72 indicate a high level of agreement among respondents that
language has a significant impact on conflict resolution outcomes for students and staff. The

relatively low standard deviations indicate consensus among responses.

Hypothesis 1

Hoi: There is no significant relationship between the use of language and conflict resolution in

senior secondary schools in Lagos State.
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Variables R p-value

Use of Language vs Conflict Resolution 0.682 0.000

Interpretation and Decision:

Since the p-value (0.000) is less than 0.05, the null hypothesis (Ho:) is rejected. This implies that
there is a significant positive relationship between the use of language and conflict resolution in
senior secondary schools in Lagos State.

Research Question 2

What is the effect of language-based conflict resolution strategies on the overall safety

management in Lagos State senior secondary schools?

Variable N Mean | SD
Language-Based Conflict Strategies 300 3.75 0.51
Overall Safety Management 300 3.70 0.57

Interpretation:

The mean values suggest that language-based conflict resolution strategies are perceived as highly
effective in improving overall school safety management.

Hypothesis 2

Ho2: Language-based conflict resolution strategies do not significantly affect school safety

management in Lagos State senior secondary schools.

Variables R? F-value | p-value

Language-Based Conflict Strategies — School Safety Management | 0.487 | 25.471 0.000

Interpretation and Decision:

The p-value (0.000) is less than 0.05; therefore, the null hypothesis (Ho2) is rejected. Language-
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based conflict resolution strategies have a significant positive effect on school safety management,

explaining approximately 48.7% of the variance.

Discussion of Findings

Research Question 1 and Hypothesis 1

The analysis found a significant positive relationship between language use and conflict resolution
among students and staff. This finding is consistent with the research of Matijevi¢, & Cori¢ Erié,
(2015), who emphasized the importance of communication in peace building and conflict
resolution. Similarly, Moody, (2019), claimed that effective verbal and nonverbal communication
strategies reduced tens.

Research Question 2 / Hypothesis 2

The findings also indicated that language-based conflict resolution strategies have a significant
impact on school safety management. This is consistent with Obiora, (2022), who found that
schools that implemented dialogue, mediation, and restorative justice models—all language-
centered—had fewer violent incidents and higher perceptions of safety. Furthermore, Siew, &
Jones, (2018), discovered that conflict resolution education improves students' and teachers' ability

to resolve disagreements constructively, thereby improving the school climate.

This study contributes significantly to the existing body of knowledge by empirically
demonstrating the importance of language in not only resolving interpersonal conflicts, but also in
structurally managing school safety. In Lagos State, where multicultural and multilingual factors
frequently influence school dynamics, the findings suggest that intentional, inclusive language

practices can promote harmony while reducing violence.

Finally, the study's findings show that strategic language use has a significant impact on conflict
resolution and improves school safety management in senior secondary schools in Lagos State.
Given the importance of communication in shaping relationships and maintaining order, school
administrators and policymakers should prioritize language-based training programs that improve
conflict resolution skills for both staff and students. Building linguistic bridges can result in safer,

more inclusive learning environments.
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Recommendations

1. The Ministry of Education ought to mandate periodic workshops and seminars on
communication strategies for conflict resolution, providing practical skills to both staff and

students.

2. School staff should receive conflict-sensitive communication training and workshops on a

regular basis to improve safety management practices in Lagos State senior secondary schools

3. Lagos State senior secondary schools should offer formal conflict resolution lessons that
emphasize effective language use (e.g., active listening, empathetic speaking, negotiation skills)

in order to provide students and staff with the tools they need to resolve conflicts constructively.

4. School management should design and implement a clear conflict resolution policy that
emphasizes the use of respectful and inclusive language during the resolution process, ensuring

that all parties are heard and respected.

5. Given the linguistic diversity in Lagos State, schools should encourage the use of multiple
languages where appropriate and train staff in basic multilingual communication to minimize

misunderstandings that can escalate conflicts.

6. Schools should create student-led peer mediation clubs where trained students help resolve
minor conflicts among their peers using positive language and conflict resolution techniques,

thereby fostering a culture of peaceful dialogue and leadership.
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Abstract

This paper investigates the critical role of language in promoting intercultural understanding
using multilingual approaches to global citizenship education. In an increasingly globalized
world, language serves as a bridge for cultural exchange, empathy, and mutual respect.
Multilingualism, when integrated into educational settings, provides students with the skills and
attitudes needed to engage meaningfully with diverse cultures and global issues. The study looks
into the theoretical foundations of multilingual education and its transformative potential in
developing inclusive, informed global citizens. It emphasizes emerging practices like
translanguaging pedagogy and Content and Language Integrated Learning (CLIL) as effective
ways to improve both language proficiency and intercultural competence. Educators can inspire
curiosity and promote inclusive dialogue by incorporating a variety of linguistic and cultural
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perspectives into their curriculum. The paper also emphasizes the importance of supportive policy
frameworks and institutional support in order to maintain multilingual education. It contends that
language-in-education policies that recognize students' linguistic rights are essential for creating
inclusive learning environments. It also emphasizes the importance of ongoing professional
development for educators in order to improve their intercultural awareness and teaching
effectiveness. This study adds to the discussion about language's role in advancing global
citizenship and building equitable, linguistically diverse societies by synthesizing theory, research,
and practice.

Keyywords: Language Education, Intercultural Understanding, Global Citizenship Education,
Multilingualism and Diverse Educational Settings
Introduction

Intercultural understanding is essential in today's globalized world, where interactions between
people from various cultural backgrounds are increasingly common. In a globalized society,
people encounter different cultures in a variety of settings, including education, religion, work,
and social interactions. As a result, promoting intercultural understanding serves as essential for
encouraging kindness, empathy, respect, and cooperation among people from diverse cultural
backgrounds. Intercultural understanding enables individuals to effectively navigate cultural
differences, embrace diversity, and collaborate to address global issues such as climate change,
poverty, and social injustice (Lazarus, et. al., 2025). In today's interconnected world, intercultural
understanding entails not only thinking and acting across national boundaries, but also developing
empathy and understanding. Language is a valuable tool for promoting intercultural
communication. It not only allows people to express their thoughts, ideas, and emotions, but it also
reflects cultural norms, values, and perspectives, building greater understanding and connection
between people from different cultures. Individuals can use language to have meaningful
interactions, exchange knowledge, and form relationships with people from different cultural
backgrounds. Furthermore, language proficiency enables people to access information, participate
in cultural practices, and navigate social contexts across cultures. As a result, language proficiency
is essential for effective intercultural communication and promoting intercultural understanding in
today's globalised world.
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Multilingual approaches are part of global citizenship education and can promote personal growth
and enrichment. They assist people in developing the linguistic and intercultural skills required to
actively participate in a diverse and interconnected world. Multilingualism enhances people's
ability to communicate across linguistic and cultural boundaries while also instilling a sense of
respect for diversity. Learning multiple languages provides people with insight into different
worldviews, cultural practices, and ways of thinking, broadening their perspectives and promoting
empathy and tolerance for others. Furthermore, multilingualism enables individuals to gain access
to a broader range of cultural resources, participate in global dialogues, and contribute to cross-
cultural collaboration and understanding. As a result, multilingual approaches are essential for
preparing individuals to become informed, responsible, and active global citizens capable of
navigating and contributing in today's interconnected world (Mani, & Manoharan, 2025).
Multilingualism is an individual's or community's ability to speak, understand, and use multiple
languages fluently (Alshihry, 2024). It is a dynamic and complex phenomenon that encompasses
all levels of language proficiency, from basic communication skills to advanced linguistic fluency
and multilingual literacy. Individual multilingualism refers to people who are fluent in more than
one language, whereas societal multilingualism refers to multiple languages spoken in a
community or society. The concept of multilingualism recognizes the world's linguistic diversity
while also empowering individuals to navigate and negotiate meaning across linguistic and cultural
boundaries. This empowerment enables them to interact with a diverse range of people and
communities, fostering a sense of global citizenship (O’Flaherty, et al., 2025). Multilingualism is
a useful skill as well as a cognitive and cultural asset, as it improves cognitive flexibility, cultural
competence, and empathy. Multilingualism is an effective tool for building intercultural
understanding, breaking down communication barriers, and developing empathy and respect for
linguistic and cultural diversity (Taglialatela, 2024).

In a globalized world marked by increased mobility, migration, and interconnectedness,
multilingual people are not only better equipped, but also confident in their ability to engage with
people from various cultural backgrounds and effectively navigate cross-cultural interactions.
Individuals who speak multiple languages are able to communicate with others, exchange ideas,
and form cross-cultural relationships. Multilingualism promotes intercultural understanding by

exposing people to different linguistic and cultural perspectives, transforming their worldview and
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challenging ethnocentric attitudes (Canda, 2024). Language learning and cross-cultural
experiences can help multilingual people understand different cultures, traditions, and worldviews.
Furthermore, multilingualism builds empathy and tolerance for others by allowing people to
appreciate the world's linguistic and cultural diversity.

Theoretical frameworks

Several theoretical frameworks support the use of multilingual approaches in global citizenship
education, including sociocultural theory, which emphasises the role of social interactions and
cultural context in language learning and development (Alisoy, 2024). According to this theory,
language acquisition occurs as a result of social interactions and participation. Multilingual
approaches to global citizenship education are founded on sociocultural theory, allowing students
to engage in meaningful language use and cultural exchange in authentic settings.

According to constructivism, people gain knowledge and understanding by actively engaging with
their surroundings (Djajanto, 2024). Multilingual approaches to global citizenship education align
with constructivist principles by encouraging active learning, critical thinking, and problem-
solving skills through language learning and cross-cultural interactions. Multilingual approaches
help students understand global issues and perspectives by engaging them in meaningful language
tasks and cultural experiences (Talukder, 2025).

Language acquisition theories, such as the input hypothesis and the interactionist perspective, shed
light on how people learn and become fluent in multiple languages (Tiawati, et. al., 2024).
Multilingual approaches to global citizenship education are founded on language acquisition
theories and provide extensive language input, meaningful language practice, and opportunities
for multilingual interaction. Multilingual approaches build language proficiency and intercultural
competence by immersing students in multilingual settings and providing scaffolding for language
acquisition. Multilingualism promotes intercultural understanding and global citizenship
(Mouboua, et. al., 2024). Individuals can develop the linguistic and intercultural competencies
needed for active participation in a diverse and interconnected world by utilizing multilingual
educational approaches (Mouboua, et. al., 2024). Sociocultural theory, constructivism, and
language acquisition theory all serve as solid foundations for understanding and implementing

multilingual approaches in global citizenship education.
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Bilingual and multilingual education programs aim to provide instruction in two or more
languages, allowing students to improve their language skills while learning academic content
(Normatova, 2025). These programs differ in structure and approach, but they all seek to promote
language proficiency and academic achievement across linguistic and cultural boundaries
(Cummins, 2015). Bilingual education programs teach both the native language and a second
language, which is typically the community or region's dominant language (Galla, 2016). This
method allows students to retain and develop proficiency in their native language while learning a
second language. Bilingual education programs frequently employ language immersion
techniques, which involve gradually introducing students to instruction in the second language
while receiving support in their native language. Multilingual education programs, on the other
hand, may offer instruction in three or more languages, providing students with a more diverse
linguistic repertoire (Turner, & Tour, 2024). These programmes are frequently found in diverse
linguistic communities or international schools where students speak multiple languages at home
or are exposed to them in their surroundings. Bilingual and multilingual education programs have
been shown to provide numerous advantages, including improved academic performance,
cognitive flexibility, and cultural competence (Bernardo, & Presbitero, 2018). These programs
prepare students to communicate effectively in a wide range of linguistic and cultural contexts,

allowing them to fully participate in a globalized world (Luo, & Shenkar, 2017).

Language immersion and exchange programs enable students to immerse themselves in a second
or foreign language by providing intensive language study and cultural immersion opportunities.
These programs typically include students traveling to a region where the target language is spoken
to participate in language classes, cultural activities, and interactions with native speakers (Arnold,
& Fonseca-Mora, 2015). Language immersion programs seek to create an immersive learning
environment in which students are exposed to the target language in authentic contexts. Immersion,
which includes real-life communication and cultural experiences, helps students develop language
proficiency and cultural competence (Bondarchuk, et. al., 2024). Language exchange programs
entail reciprocal interactions among students from various linguistic and cultural backgrounds.
Participants usually live with a host family or in a language immersion program, where they learn
the host community's language and culture while sharing their own (Porter, 2018). Language

immersion and exchange programs provide students with unique opportunities to enhance their
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language proficiency, cultural understanding, and global citizenship skills. Immersion in a new
language and culture gives students firsthand experience with linguistic and cultural diversity,
which promotes empathy, tolerance, and cross-cultural communication skills (Rahmat, et. al.,
2024). Language learning through cultural immersion experiences combines language acquisition
with cultural exploration in real-world settings (Shih, 2015). These opportunities may include
study abroad programs, cultural exchanges, community service projects, and internships in a

foreign language setting (Chao, 2016).

Cultural immersion experiences allow students to improve their language skills and cultural
competence by interacting with native speakers and participating in authentic cultural practices.
Living and interacting in a foreign language environment exposes students to the nuances of
language usage, cultural norms, and social conventions, allowing them to gain a more

comprehensive understanding of the language and culture.

Cultural immersion experiences promote personal growth, intercultural learning, and global
citizenship development (Chan, et. al., 2021). Immersion teaches students how to adapt to new
environments, negotiate cultural differences, and develop empathy and respect for opposing
viewpoints (Eichbaum, et. al., 2023). These experiences promote global interconnectedness and a
greater appreciation for linguistic and cultural diversity. Technology-enhanced multilingual
learning platforms use digital tools and resources to assist students in learning and teaching
multiple languages. These platforms could include online language courses, virtual classrooms,
language learning apps, and multimedia resources to aid in language acquisition and cultural
understanding (Manegre, & Sabiri, 2022).

Technology-enhanced multilingual learning platforms offer flexibility and accessibility, allowing
students to learn at their own pace and access resources from anywhere with an internet connection
(KewalRamani, et. al., 2018). These platforms frequently employ interactive features, multimedia
content, and gasified learning activities to engage students and improve learning outcomes. One
significant advantage of technology-enhanced multilingual learning platforms is their ability to
provide personalized learning experiences tailored to the needs and preferences of individual
learners. These platforms may use adaptive learning algorithms to tailor the difficulty level of
content to students' proficiency levels and learning progress, resulting in more effective and

efficient language instruction (Budiman, et. al., 2023). Furthermore, technology-enhanced
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multilingual learning platforms can promote collaboration and communication among students and
teachers from various linguistic and cultural backgrounds (Rehman, 2024). Students can interact
with peers from all over the world, practice language skills, and exchange cultural perspectives
through online forums, virtual classrooms, and collaborative projects, all of which promote

intercultural understanding and global citizenship skills.

Country X has implemented bilingual education policies to encourage intercultural understanding
and linguistic diversity in its educational system (Cummins, 2015). These policies recognize the
value of bilingualism and multiculturalism in today's globalized world, and they seek to provide
students with opportunities to develop proficiency in multiple languages while also celebrating
their cultural heritage. Bilingual education programs are integrated into the national curriculum in
Country X, with students learning both the majority language and a minority language spoken by
a sizable portion of the population (August, & Shanahan, 2017). These programs frequently use
language immersion techniques, in which students are gradually exposed to instruction in the
minority language while receiving assistance in the majority language (Duff, 2017). Bilingual
education policies in Country X aim to promote linguistic diversity, preserve minority languages,
and foster intercultural understanding among students with diverse linguistic and cultural
backgrounds (Oberste-Berghaus, 2024). By allowing students to learn and communicate in
multiple languages, these policies help them develop language proficiency and cultural
competence, preparing them to participate effectively in a diverse and interconnected world.
Furthermore, bilingual education policies in Country X emphasize the importance of cultural
exchange and collaboration between linguistic communities (Ardelian, et. al., 2024). Schools
frequently host cultural events, language festivals, and exchange programs to promote intercultural
understanding and celebrate the country's rich linguistic and cultural heritage. These initiatives
encourage students to develop empathy, respect, and appreciation for various cultural perspectives,
fostering a sense of belonging and unity in Country X's diverse society (Zalli, 2024).

Overall, Country X's bilingual education policies serve as a model for improving intercultural
understanding and linguistic diversity in educational systems. By embracing bilingualism and
multiculturalism, Country X has created an inclusive learning environment in which students from
diverse linguistic and cultural backgrounds can thrive and contribute to the country's social and

economic growth.
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Country Y has implemented language immersion programmes to help students develop global
citizenship skills and thrive in a diverse and interconnected world. These programs allow students
to immerse themselves in a second or foreign language through intensive language study and
cultural immersion experiences. In Country Y, language immersion programs are part of the
national curriculum, with students spending significant time studying in the target language. These
programs frequently include trips to areas where the target language is spoken, where students can
take language classes, engage in cultural activities, and interact with native speakers. Language
immersion programs in Country Y seek to improve students' language skills, cultural competence,
and global citizenship by providing firsthand exposure to linguistic and cultural diversity.
Immersion in a new language and culture teaches students how to communicate effectively, deal
with cultural differences, and cultivate empathy and respect for others. Furthermore, language
immersion programs in Country Y emphasize experiential learning and real-world application of
language skills. Students are encouraged to take part in service-learning projects, internships, and
community service activities in their target language context, where they can apply their language
skills to solve real-world problems and help the local community. Overall, Country Y's language
immersion programs promote the development of global citizenship skills, preparing students to
be active and engaged global citizens. These programs help students navigate and contribute to the
complexities of today's interconnected world by providing opportunities to improve their language
proficiency, cultural competence, and intercultural communication skills (Amara, 2020). Country
Z has launched cultural exchange programs to enhance intercultural competence through
multilingualism. These initiatives offer students opportunities for cross-cultural exchange and
collaboration, allowing them to improve their language proficiency, cultural understanding, and
global citizenship skills. Cultural exchange initiatives are embedded in Country Z's national
education system, with schools working with institutions and organizations from other countries
to facilitate exchanges and collaborative projects. These initiatives frequently include student
exchanges, teacher exchanges, virtual exchange programs, and collaborative research projects that
allow students and educators to interact with counterparts from various linguistic and cultural
backgrounds. Cultural exchange initiatives in Country Z seek to promote intercultural
understanding, foster linguistic diversity, and build global networks of collaboration and

cooperation.
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These initiatives encourage students to develop empathy, respect, and appreciation for cultural
diversity by allowing them to interact with peers from various cultural backgrounds, forming
friendships and connections that transcend linguistic and national boundaries (Bhatti, & Alzahrani,
2023). Furthermore, cultural exchange initiatives in Country Z highlight the importance of
multilingualism as a means of communication and cultural exchange. Students are encouraged to
learn multiple languages so that they can communicate effectively and form relationships with
people from diverse linguistic and cultural backgrounds. Language learning and cross-cultural
interactions assist students in developing the skills and attitudes necessary to become active and
engaged global citizens (Bosio, 2017). Overall, Country Z's cultural exchange initiatives promote
intercultural competence and global citizenship through multilingualism. Initiatives that promote
cross-cultural exchange and collaboration help students navigate and contribute to today's complex
world (Karimova, et. al., 2024).

In today's interconnected world, linguistic diversity is a symbol of humanity's rich cultural
tapestry as well as a means of promoting global citizenship. Languages act as bridges, connecting
people across geographical and cultural boundaries, from Tokyo's busy streets to Marrakech's
thriving markets. Despite this diversity, there is an urgent need for educational systems to adapt
and embrace multilingualism in order to cultivate global citizens with the skills and mindset

required to thrive in an increasingly interconnected world.

Linguistic diversity encompasses not only the coexistence of multiple languages, but also a better
understanding and appreciation of various cultures, histories, and perspectives. Global citizenship
education prepares individuals to actively engage with complex global issues by instilling
empathy, respect, and intercultural understanding. Linguistic diversity is essential for achieving
these objectives because it provides people with the tools they need to communicate across
cultures, challenge ethnocentric biases, and form meaningful connections with others (Ting-
Toomey, & Dorjee, 2018). To incorporate linguistic diversity into global citizenship education,
curriculum changes must prioritize the inclusion of multiple languages and cultural perspectives.
Students' curiosity and open-mindedness can be promoted by educational institutions that expose

them to a diverse range of linguistic and cultural backgrounds. Furthermore, embracing linguistic
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diversity promotes a sense of belonging and inclusivity in linguistic minority communities,

ensuring that no one feels excluded because of their language or cultural identity.

Access to multilingual education resources and opportunities remains a significant challenge in
many parts of the world, particularly in regions with high linguistic diversity. Limited access to
high-quality education in one's native language can worsen inequalities and impede socioeconomic
mobility. As a result, equitable access to multilingual education resources is critical for promoting
inclusive education systems and empowering students from various linguistic backgrounds.
Investments in language-in-education policies, teacher training programs, and the development of
multilingual instructional materials are critical steps toward expanding access to multilingual
education. Governments, educational institutions, and international organizations must collaborate
to overcome infrastructure barriers and allocate resources for developing culturally relevant and
linguistically diverse educational materials. Additionally, leveraging technology can facilitate
access to multilingual learning resources, particularly in remote or underserved communities,
thereby democratizing education and narrowing the digital divide. Educators are pivotal in
facilitating multilingual education and fostering an inclusive learning environment that celebrates
linguistic diversity. However, many teachers require additional training and support to effectively
implement multilingual approaches. Professional development programs that equip educators with
the pedagogical strategies and intercultural competencies needed to teach in multilingual settings
are essential for improving educational quality and promoting linguistic diversity. Collaborations
between educational institutions, teacher training colleges, and linguistic experts can offer
educators opportunities for ongoing professional development and peer learning. Educators can
address challenges and develop innovative teaching methodologies tailored to the diverse needs of
their students by cultivating communities of practice and sharing best practices in multilingual
education. Mentorship programs that pair experienced multilingual educators with newcomers can
also provide invaluable guidance and support, fostering a collaborative and continuous
improvement culture in the teaching profession. Cultural biases and stereotypes are common in
educational settings, contributing to the marginalization of linguistic minorities and perpetuating
inequality. To address these biases, educators, students, and policymakers must collaborate to

foster cultural sensitivity, empathy, and critical reflection.
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Multilingual education allows students to challenge stereotypes and promote intercultural
dialogue, fostering mutual respect and understanding across linguistic and cultural barriers.
Curriculum design is essential for addressing cultural biases in multilingual education because it
incorporates diverse perspectives and narratives that reflect the lived experiences of different
linguistic and cultural groups. Educators can foster empathy and appreciation for cultural diversity
by exposing students to a diverse range of voices and experiences, thereby eradicating stereotypes
and creating a more welcoming learning environment. Furthermore, encouraging open discussions
about language, identity, and culture can help students critically examine their biases and
assumptions, resulting in increased self-awareness and intercultural competency.

Finally, linguistic diversity is an essential component of global citizenship education, allowing
students to engage with the world in all of its complexities. We can unleash the transformative
potential of linguistic diversity and nurture a new generation of global citizens committed to
creating a more inclusive and interconnected world by embracing multilingualism, promoting
equitable access to education, supporting educators, and challenging cultural biases.

Conclusion and Recommendations

In order to promote inclusive education and global citizenship, it is imperative that schools support
multilingualism. This bridges cultural divides and prepares kids for an interconnected world.
Integrating multilingual methods requires effective strategies, regulations, and professional
development for teachers. Being involved in the community is also essential. This article points at
ideas and strategies for achieving these goals, such enhancing global citizenship curricula and
incorporating all stakeholders in the growth of linguistic diversity in educational settings.
Educational policies should safeguard students' linguistic rights, ensuring access to mother-tongue
education and prohibiting language-based discrimination. Governments need comprehensive
language-in-education policies that champion linguistic diversity. These policies should prioritize
indigenous languages alongside major regional and global ones. Equitable funding is crucial for
multilingual materials, teacher training, and support services to ensure everyone has access to
quality multilingual education. Policymakers should collaborate with linguistic minority and
indigenous gro