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Abstract

This review highlights the transformative role of artificial intelligence (Al) in education,
community engagement, and environmental health. Al enhances personalized learning,
improves accessibility, and supports sustainable practices by enabling adaptive systems,
intelligent tutoring, and real-time data analysis. In school settings, Al tools such as
intelligent tutoring systems, automated assessments, and virtual assistants foster
engagement and efficiency, though concerns about data privacy, ethical use, and digital
divides persist. Community applications leverage Al for health literacy, targeted outreach,
and resource optimisation, promoting active participation and better health outcomes, but
challenges related to bias, equity, and ethical governance remain significant. In
environmental health education, Al aids in data collection, risk prediction, and tailored
awareness campaigns, empowering communities to address ecological risks proactively.
Despite these benefits, implementation faces obstacles like data security, algorithmic bias,
resource disparities, and requlatory gaps, which threaten to exacerbate existing
inequalities. Strategies to maximize Al's positive impact include personalized content
delivery, capacity building, multidisciplinary collaboration, and ethical frameworks to
ensure responsible deployment. Overall, Al holds great potential to revolutionize education
and health promotion, but its success depends on addressing technical, ethical, and social
challenges through inclusive, transparent, and well-requlated approaches. Continued
research, stakeholder engagement, and policy innovation are essential to harness Al's full
benefits equitably and sustainably for society.

Keywords: Artificial intelligence, School, Community, Environmental health education,
Challenges,

Introduction
Artificial intelligence (Al) has become increasingly integrated into various facets of
education, profoundly impacting school environments, community engagement, and
environmental awareness. Its applications promise to revolutionize teaching and learning
processes, improve accessibility, and foster sustainable practices. However, the rapid
adoption of Al technologies also presents numerous challenges that educators,
policymakers, and communities must address to harness its full potential effectively. From
personalized learning systems to Al-driven community projects and environmental
monitoring tools, the scope of Al's influence is vast and multifaceted.

In educational settings, Al has facilitated personalized learning experiences by
adapting content to meet individual student needs, thereby promoting inclusivity and
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engagement (Zawacki-Richter et al., 2020 and Okanlawon et al., 2025). Intelligent tutoring
systems and adaptive assessments enable tailored feedback, enhancing students'
academic performance and motivation. Nonetheless, integrating Al into curricula raises
concerns regarding data privacy, ethical considerations, and the digital divide. Many
students from underserved backgrounds may lack access to the necessary devices or
reliable internet, exacerbating existing inequalities (Sasubilli et al., 2020). Furthermore,
reliance on Al tools may diminish the role of human educators, potentially impacting the
development of critical thinking and social skills.

Community applications of Al in education are expanding, particularly through
initiatives that leverage Al for community building and lifelong learning. Al-powered
platforms facilitate community-driven projects, enabling citizens to participate actively in
decision-making processes related to local development and sustainability (Chen et al.,
2022). These applications can enhance civic engagement and foster collective
responsibility towards environmental conservation. However, challenges such as
algorithmic biases and misinformation can hinder community trust and participation.
Ensuring transparency and inclusiveness in Al systems is crucial to prevent
marginalization of vulnerable groups and to promote equitable community development
(Wang, 2023).

Environmental education benefits significantly from Al applications through
enhanced data collection, analysis, and predictive modeling. Al algorithms assist in
monitoring pollution levels, tracking biodiversity, and managing natural resources more
effectively. For instance, Al-powered sensors and drones provide real-time environmental
data, enabling proactive responses to ecological threats (Nguyen et al., 2024). Despite
these advancements, deploying Al in environmental contexts faces hurdles related to high
costs, technical expertise requirements, and the risk of unintended ecological impacts.
Additionally, the ethical considerations of deploying autonomous systems in sensitive
ecosystems must be carefully evaluated to prevent harm and ensure sustainability.

Strategically, addressing the challenges associated with Al in education requires
a multifaceted approach. Balancing technological innovation with ethical considerations
and social inclusiveness remains essential to maximize Al's benefits while minimizing
potential harms.

Overview of Atrtificial Intelligence

Artificial Intelligence or machine intelligence is an area of computer science where
machines are programmed with the ability to perform intelligent tasks that are usually
undertaken by humans (Tsang et al., 2020; Dwivedi et al., 2023). Computers and
machines use Al techniques to understand, analyze, and learn from data through
specifically designed algorithms (Sasubilli et al., 2020). For example, with modern Al
technologies, cameras can automatically recognize faces, while computers can translate
between one language to another (Sasubilli et al., 2020). Al has been founded as an
academic discipline since the 1950s and since then, it has been significantly researched in
areas such as Natural Language Processing (NLP), learning, reasoning and various
knowledge domains. More recently, Al has been transformed with the expansion of its



Nigerian School Health Journal Volume 38 Number 1

research beyond computer science, with recent developments drawing from broad areas
such as psychology, linguistics, and philosophy (Ali et al., 2023).

Consequently, Al has been applied in various areas such as education, e-
commerce, robotics, navigation, healthcare, agriculture, military, marketing and in gaming
consoles. More specifically, widely adopted Al applications include search engines such
as Google, recommender systems such as Netflix, self-driving cars such as Tesla, and
human speech recognition systems such as Siri and Alexa. In general, Al methods can be
broadly categorized in these areas as machine learning (Bernardini et al., 2021), robotics
NLP (Murray et al., 2019), computer visioning (Jahan and Tripathi, 2021), and big data
(Hossen and Karmoker, 2020). Classification and clustering are two major techniques
used in Al machine learning. Both algorithms use data such as numbers, text, images and
videos, as input (Jahan and Tripathi, 2021).

Classification algorithms (such as neural networks, decision trees and Bayesian
networks) use huge amounts of data as training datasets. There are two types of
classification algorithms: supervised and unsupervised learning (Uddin et al., 2019).
Supervised learning uses labeled data vectors during training; by contrast, unsupervised
learning algorithms do not use labels. Both methods use class labels during the testing
phase. In machine learning, clustering algorithms are used for unsupervised learning and
do not need any class label data whereas prediction algorithms are trained using historical
data to develop forecasting models (Libbrecht and Noble, 2025). Several algorithms are
used in classification, clustering and prediction (Elbasi et al., 2021): Al and its sub-areas
such as robotics, Internet of Things (loTs), and machine learning can have significant
impacts on society. Al technology can improve quality of life making life easier, safer and
more productive (Chaturvedi et al., 2023).

There are several application areas of Al that make human life easier such as
face recognition for security, automation for industry, NLP for translation, and robotics for
homes (Herath and Mittal, 2022). Al has transformed our society to move into the Industry
4.0 revolution due to the loTs, cloud computing, robotics, cyber physical systems and
machine to machine communication (Votto et al., 2021). When used effectively, the smart
automation and interconnectivity can allow people to save time, manage work flexibility
and increase collaborations (Ahsan and Siddique, 2022).

Types of Artificial Intelligence in Teaching

Intelligent Tutoring Systems (ITS): Intelligent Tutoring Systems are Al-powered
platforms designed to simulate one-on-one tutoring experiences. They analyze student
responses and adapt their instructional strategies in real-time, providing personalized
feedback and guidance. ITS can identify areas where students struggle and offer targeted
support, thereby enhancing understanding and retention. For example, in mathematics, an
ITS might provide hints or step-by-step solutions tailored to each learner's needs.

ii. Adaptive Learning Systems: Adaptive learning platforms utilize Al algorithms to
modify the presentation of educational content based on individual learner performance
and preferences. These systems dynamically adjust difficulty levels, pacing, and learning
pathways to match students' abilities, ensuring an optimal challenge. This personalization
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helps maintain student engagement and promotes mastery of concepts at a comfortable
yet challenging pace.

iii. Natural Language Processing (NLP) Tools: NLP-based Al tools enable machines to
understand, interpret, and generate human language. In teaching, NLP is used in
chatbots, virtual assistants, and automated feedback systems. These tools can answer
student questions, facilitate language learning, and provide instant feedback on written
assignments. For instance, a chatbot can assist students with course inquiries outside of
class hours.

iv. Automated Assessment and Grading Systems: Al-driven assessment tools
automatically evaluate student work, such as quizzes, essays, and assignments. They can
grade multiple-choice questions instantly and analyze open-ended responses to provide
scoring and feedback. This reduces teachers’ workload, accelerates the grading process,
and offers students prompt insights into their performance, supporting formative
assessment practices.

v. Virtual Teaching Assistants (VTAs): VTAs are Al-powered agents that assist
educators and students by answering questions, guiding learners through course
materials, and managing administrative tasks. They are accessible 24/7 and can handle
routine inquiries, freeing educators to focus on more complex instructional responsibilities.
These assistants often leverage NLP and machine learning to improve their
responsiveness over time.

vi. Content Generation and Personalization Al: Some Al systems can generate
customized learning materials, such as quizzes, summaries, or interactive activities,
based on learners’ progress and preferences. They help in creating engaging content
tailored to individual needs, enhancing motivation and understanding.

vii. Predictive Analytics Systems: These Al tools analyze data on student behavior,
engagement, and performance to predict future outcomes, such as the risk of dropping out
or failing. Educators can use these insights to intervene early and provide targeted
support, thereby improving student success rates.

Each of these Al types plays a vital role in transforming traditional education into a
more personalized, efficient, and engaging experience. By leveraging these technologies
thoughtfully, educators can address diverse learner needs and foster more effective
teaching and learning environments.

Effects of Atrtificial Intelligence Applications in School Health Education

Personalized Learning and Engagement: Al enables tailored health education experiences
by analyzing individual student data to customize content and teaching methods. This
personalization increases student engagement and comprehension of complex health
topics such as nutrition, mental health, and disease prevention (Li et al., 2021). For
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example, Al-powered chatbots can simulate conversations about healthy habits, making
learning more interactive and relevant.

Enhanced Accessibility and Inclusivity: Al tools can accommodate diverse learning
needs, including students with disabilities. Text-to-speech, speech recognition, and
adaptive learning platforms ensure that all students have equitable access to health
education resources (Gao & Zhang, 2022). This inclusivity promotes better
understanding and retention of health information among marginalized groups.
Real-Time Monitoring and Feedback: Al-driven applications can monitor students'
health behaviors and provide immediate feedback. Wearable devices linked with Al
algorithms can track physical activity, sleep, and stress levels, encouraging
healthier lifestyles (Kim & Lee, 2023). Schools can utilize this data for early
intervention and personalized health guidance.

Improved Data Analysis and Research: Al facilitates large-scale data collection and
analysis, helping educators and policymakers identify trends and gaps in health
education. Machine learning models analyze student responses, engagement
levels, and health outcomes to refine curricula and intervention strategies (Martinez
et al., 2024).

Challenges and Ethical Concerns: Despite benefits, Al applications raise ethical
issues related to privacy, data security, and algorithmic bias. There is a risk of
misusing sensitive student health data or reinforcing stereotypes if Al systems are
not properly designed (Wang & Patel, 2024). Additionally, unequal access to Al
tools can widen existing educational disparities.

Effects of Atrtificial Intelligence Applications in Community Health Education

Improved Health Literacy and Awareness: Al-powered platforms, such as chatbots
and virtual assistants, provide accessible, culturally sensitive health information
tailored to community needs. These tools help improve health literacy by delivering
personalized messages about disease prevention, nutrition, and vaccination, thereby
promoting healthier behaviours (Zhao &Nguyen, 2021). This is especially vital in
underserved communities with limited access to healthcare providers.

Enhanced Outreach and Engagement: Al facilitates targeted outreach through data
analysis of community demographics and health behaviors. Machine learning
algorithms identify at-risk populations and customize intervention strategies,
increasing engagement and participation in health programs (Ahmed et al., 2022).
For example, Al-driven social media campaigns can effectively disseminate
information about COVID-19 vaccination drives.

Real-Time Monitoring and Data Collection: Al-enabled wearable devices and
mobile health apps track vital signs, physical activity, and environmental factors,
providing real-time data to community health educators. This allows for timely
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interventions and supports community-based disease management programs (Lee &
Park, 2023). Such tools are vital for managing chronic diseases like hypertension and
diabetes within communities.

iv. Resource Optimization and Cost-Effectiveness: Al algorithms optimize resource
allocation by predicting community health trends and identifying priority areas. This
leads to more efficient deployment of health workers, mobile clinics, and educational
resources, ultimately reducing costs and increasing the impact of community health
initiatives (Singh et al., 2024).

v. Ethical and Equity Challenges: Despite its benefits, Al application in community
health education raises concerns about data privacy, consent, and algorithmic bias,
which can exacerbate health disparities. Inadequate data representation may lead to
misinformed interventions, potentially widening gaps in health equity (Wang & Liu,
2025). Ensuring ethical Al deployment requires community involvement and strict
data governance.

Effects of Atrtificial Intelligence Applications in Environmental Health Education

i Enhanced Data Collection and Analysis: Al facilitates the collection and analysis
of vast environmental data, such as air and water quality, pollution levels, and
climate patterns. Machine learning models process this data to identify pollution
hotspots and predict environmental hazards, providing critical information for
educational programs and policy-making (Zhang & Liu, 2021). This empowers
communities with timely, evidence-based knowledge about local environmental
risks.

ii.  Personalized Education and Awareness Campaigns: Al-driven platforms
personalize environmental health messages according to community-specific data,
literacy levels, and cultural contexts. Chatbots and virtual assistants can deliver
tailored advice on pollution prevention or climate adaptation, increasing
engagement and understanding (Chen et al., 2022). Personalized messaging helps
communities adopt healthier behaviors aligned with their specific environmental
conditions.

iii.  Improved Risk Communication and Public Engagement: Al tools enable real-
time risk communication through social media analytics and predictive modeling.
By analyzing community responses and environmental trends, Al can craft targeted
alerts and educational content that resonate with the public, thus enhancing
participation in environmental health initiatives (Martinez & Gomez, 2023). This
fosters greater community awareness and proactive behavior.

iv.  Supporting Sustainable Practices and Policy Development: Al models support
policymakers and educators in designing sustainable interventions by simulating
the impacts of various environmental policies. These simulations can inform
educational campaigns that promote eco-friendly behaviors, such as waste
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V.

reduction or energy conservation (Singh et al., 2024). Consequently, Al promotes
environmentally responsible lifestyles and community resilience.

Ethical and Equity Concerns: Despite its benefits, Al applications in
environmental health education raise concerns about data privacy, surveillance,
and potential bias. Inaccurate or unrepresentative data can lead to misinformed
decisions that may disproportionately affect vulnerable populations, exacerbating
environmental health disparities (Wang & Patel, 2025). Ensuring ethical Al use and
inclusive data practices is crucial.

Challenges of Artificial Intelligence Applications in School, Community and
Environmental Health Education

Data Privacy and Security Concerns: Al systems rely heavily on large volumes of
data, often involving sensitive information related to students, community members,
and environmental monitoring. Ensuring data privacy and protecting against
breaches is a major challenge, especially given the increasing sophistication of cyber
threats. Unauthorized access or misuse of data can lead to privacy violations and
loss of trust (Wang & Liu, 2023). Striking a balance between data utility and privacy
remains a critical concern.

Algorithmic Bias and Inequity: Al algorithms are only as good as the data they are
trained on. Biased or unrepresentative datasets can lead to unfair or discriminatory
outcomes, particularly affecting marginalized or underserved populations. This bias
can perpetuate health disparities in educational content or access, undermining the
goal of equitable health promotion (Johnson & Patel, 2021). Addressing bias requires
diverse data collection and transparent algorithm development.

Lack of Digital Literacy and Resource Inequality: Effective Al integration demands a
certain level of digital literacy among educators, community leaders, and students.
Many regions face significant resource limitations, including inadequate technological
infrastructure and training, which hampers Al adoption (Singh et al., 2022). These
disparities can widen the gap between privileged and underserved communities in
accessing Al-driven health education.

Ethical and Regulatory Challenges: The deployment of Al raises ethical questions
regarding consent, autonomy, and accountability. For instance, using Al for health
decision-making in schools or communities can lead to concerns about surveillance
and manipulation. Additionally, the lack of comprehensive regulations and standards
can result in inconsistent and potentially harmful applications (Wang & Patel, 2025).
Technical Limitations and Reliability Issues: Al systems may produce inaccurate or
unreliable outputs due to limitations in training data or algorithm design. Such
inaccuracies can misinform health education messages or environmental monitoring
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efforts, leading to poor decision-making. Ensuring robustness and validation of Al
tools remains a significant technical challenge (Zhao & Nguyen, 2024).

Strategies for Artificial Intelligence Applications in School, Community and
Environmental Health Education

i.  Personalized Learning and Engagement: Al-driven platforms can tailor educational
content to individual learners’ needs, preferences, and literacy levels. Adaptive
learning systems analyze student responses and adjust the curriculum accordingly,
increasing engagement and retention in health topics such as nutrition, hygiene, and
environmental risks (Chen et al., 2022). Personalization fosters deeper
understanding and motivates proactive health behaviors.

ii. Data-Driven Risk Assessment and Monitoring: Utilizing Al for environmental
monitoring enables real-time data collection on air quality, water safety, and pollution
levels. These insights can inform targeted health education campaigns, raising
awareness about local environmental hazards. Predictive models help communities
anticipate health risks and prepare appropriate responses (Zhang & Liu, 2021). This
strategy promotes proactive health management and community resilience.

iii. Interactive and Virtual Educational Tools: Al-powered chatbots, virtual assistants, and
augmented reality tools create immersive learning experiences. These tools can
simulate environmental health scenarios, such as pollution events or disease
outbreaks, allowing learners to explore and understand complex concepts
interactively (Gomez & Martinez, 2023). Such engagement enhances knowledge
retention and empowers communities to take informed actions.

iv. Capacity Building and Training: Training educators, community leaders, and health
workers in Al literacy ensures effective integration of Al tools into health education.
Workshops and online modules focused on Al basics, ethical considerations, and
technical skills enable stakeholders to implement Al strategies confidently (Singh et
al., 2022). Building capacity ensures sustainability and responsible Al use.

v. Collaborative and Multidisciplinary Approaches: Integrating Al into health education
requires collaboration among technologists, health professionals, educators,
policymakers, and community members. Multidisciplinary teams can co-design Al
solutions that are culturally appropriate, ethically sound, and contextually relevant
(Wang & Patel, 2025). Collaborative strategies foster trust, inclusiveness, and
broader acceptance.

Conclusion

In conclusion, the integration of artificial intelligence into school, community, and
environmental education offers transformative opportunities for enhancing learning, civic
participation, and ecological sustainability. Nonetheless, these advances come with
significant challenges that necessitate strategic responses rooted in ethical principles,
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inclusivity, and interdisciplinary collaboration. As Al continues to evolve, ongoing research
and dialogue among stakeholders will be crucial for shaping policies and practices that
leverage Al's potential responsibly and equitably, ensuring that its benefits are accessible
to all and aligned with broader societal goals.The following recommendations were made:

Policymakers should develop robust frameworks that prioritize ethical standards,
data privacy, and equitable access. Investing in teacher training to enhance digital literacy
and Al competence is vital for effective integration. Moreover, fostering collaborations
between technologists, educators, and community stakeholders can facilitate the
development of culturally sensitive and contextually relevant Al applications. In
environmental education, promoting open-source Al tools and participatory platforms can
democratize access and empower local communities to engage actively in ecological
conservation efforts.
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