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Abstract
Artificial Intelligence (AI) is transforming curriculum design and instructional content delivery by  
providing  innovative  tools  that  enhance  teaching  effectiveness,  learner  engagement,  and  
educational outcomes in the digital age. The research explored the role of artificial intelligence in 
curriculum design and content delivery and its impact in teaching and learning in the digital age.  
The study addressed curriculum planning, instructional development, adaptive learning, teacher  
roles and competence, ethics, challenges, policy implications, and future directions. Using a  
narrative review of current literature and international policy documents, the paper argues that AI 
technologies, including generative AI, intelligent tutoring systems, adaptive learning platforms,  
and learning analytics, support learner-centred instruction, improve curriculum development, and  
facilitate  data-informed decision-making.  The  review further  identified  key  challenges  to  AI  
adoption,  such as inadequate digital  infrastructure,  limited teacher digital  competence,  data  
privacy concerns,  algorithmic bias,  academic integrity issues,  and unequal  access to digital  
technologies. It argued that the effective integration of AI requires robust policy frameworks,  
sustained  investment  in  digital  infrastructure,  continuous  teacher  professional  development,  
ethical governance, and the promotion of AI literacy among educators and learners. The study  
concluded that AI should serve as a complementary tool that enhances rather than replaces  
teachers' professional roles. The study suggested among others strengthening national AI-in-
education policies, improving teacher capacity, ensuring equitable access to AI technologies, and 
fostering collaboration among governments, educational institutions, and technology developers  
to achieve inclusive, ethical, and sustainable educational transformation.

Keyword:  AI, Curriculum Design, Teaching, Learning and Instructional Delivery, Digital Age,  
                  Content Delivery.

Introduction
The rapid advancement of artificial intelligence (AI) has ushered in a new era of innovation 

that is transforming virtually every sector of the society, including education. As educational 
systems increasingly embrace digital technologies, AI has emerged as a powerful tool capable of 
reshaping curriculum design, instructional practices and assessment, and student engagement. 
Traditional  technologies  that  primarily  facilitated  access  to  information,  contemporary  AI 
technologies including generative AI tools such as ChatGPT, Gemini, Microsoft Copilot, Claude, 
and other intelligent learning platforms support the creation of instructional content, personalize 
learning  experiences,  automate  routine  teaching  tasks,  and  provide  data-driven  insights  that 
enhance educational decision-making. Consequently, integrating AI tools into curriculum design 
and content delivery has become a strategic priority for educators, curriculum developers, and 
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policymakers seeking to improve the quality, relevance, and effectiveness of teaching and learning 
in the digital age (UNESCO, 2023; OECD, 2024).

The digital age has fundamentally altered the knowledge, skills, and competencies required 
for learners to thrive in an increasingly interconnected and technology-driven world. Traditional 
curriculum models,  which often emphasize standardized content delivery and teacher-centred 
instruction,  are  increasingly  being  challenged  by  the  need  for  flexible,  learner-centred,  and 
competency-based educational approaches. Al offers significant opportunities to address these 
challenges by enabling curriculum designers to develop adaptive curricula that respond to learners' 
diverse needs, abilities, and learning preferences. Through machine learning algorithms, natural 
language processing, and predictive analytics, AI systems can support the development of dynamic 
instructional materials, recommend personalized learning pathways, and provide timely feedback 
that enhances students' academic achievement and critical thinking skills (Holmes et al;2022; 
Luckin,2024).

Curriculum design is no longer confined to selecting subject content and instructional 
objectives;  rather,  it  involves  creating meaningful  learning experiences  that  foster  creativity, 
collaboration, problem-solving, digital literacy, and lifelong learning (OECD,2018; Fullan, 2020; 
UNESCO, 2022). AI-powered technologies contribute significantly to this process by assisting 
educators  in  generating  lesson  plans,  designing  interactive  learning  activities,  producing 
multimedia instructional resources, and aligning learning outcomes with curriculum standards. 
These capabilities not only reduce teachers' workload but also improve instructional efficiency and 
promote innovative pedagogical practices that support active learning and student engagement 
(UNESCO, 2023).

Similarly,  AI  is  transforming  content  delivery  by  making  learning  more  interactive, 
personalized, and accessible.  Intelligent tutoring systems, virtual teaching assistants,  adaptive 
learning  platforms,  automated  assessment  tools,  and  conversational  AI  applications  provide 
learners  with  individualized support  that  was  previously  difficult  to  achieve  in  conventional 
classrooms. These technologies enable students to learn at their own pace while allowing teachers 
to monitor learning progress through real-time analytics and evidence-based interventions. As a 
result, AI has the potential to improve learner motivation, engagement, academic performance, and 
overall educational outcomes across diverse learning environments (OECD, 2024).

Despite  these  opportunities,  the  integration of  AI into curriculum design and content 
delivery also presents significant challenges. For instance, data privacy, algorithmic bias, academic 
integrity, ethical use of AI-generated content, digital inequality, and teachers' preparedness remain 
central  issues  in  the  educational  discourse.  Many  educational  institutions,  particularly  in 
developing countries, continue to face infrastructural limitations, inadequate digital resources, 
limited internet connectivity, and insufficient professional development Could hinder effective AI 
adoption. These challenges underscore the need for comprehensive policies, institutional support, 
and continuous capacity building to ensure that AI is implemented responsibly, equitably, and 
sustainably (UNESCO, 2023; World Economic Forum, 2025).

In  addition,  the  successful  integration of  AI  into education requires  a  redefinition of 
teachers' professional roles. Rather than replacing teachers, AI serves as a complementary tool that 
enhances  instructional  planning,  facilitates  differentiated  instruction,  supports  formative 
assessment, and provides valuable insights for improving teaching practices. Teachers remain 
indispensable in fostering ethical reasoning, creativity, emotional intelligence, collaboration, and 
human-centred learning experiences that  AI cannot  fully replicate.  Consequently,  developing 
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teachers' AI literacy and digital pedagogical competence has become essential for maximizing the 
educational benefits of AI while mitigating associated risks (Holmes et al., 2022)

Furthermore, governments and international organizations increasingly recognize AI as a 
strategic enabler of educational transformation (European Commission,2021; 2024; World Bank, 
2023;  OECD,  2023,  UNESCO).  Recent  policy  frameworks  emphasize  the  importance  of 
responsible  AI  governance,  ethical  implementation,  digital  inclusion,  and  human-centred 
educational innovation (World Bank, 2023). These initiatives encourage educational institutions to 
integrate AI into curriculum development while ensuring transparency, accountability, fairness, 
and respect for learners' rights. Such policy directions align with the broader goals of preparing 
future-ready graduates equipped with the digital  competencies,  critical  thinking abilities,  and 
adaptability required in the twenty-first-century workforce (UNESCO, 2023; OECD, 2024).

From  the  forgoing  integrating  Al  tools  into  curriculum  design  and  content  delivery 
represents  a  transformative approach to  improving teaching effectiveness,  enriching learning 
experiences,  and  promoting  educational  innovation  in  the  digital  age.  Although  AI  offers 
unprecedented opportunities for personalized learning, instructional efficiency, and curriculum 
innovation, its successful implementation depends on thoughtful pedagogical integration, ethical 
governance,  adequate  infrastructure,  and  continuous  professional  development  for  educators. 
Therefore,  this  paper  examined the  transformative  potential  of  AI  in  curriculum design  and 
instructional  delivery  while  highlighting  emerging  opportunities,  challenges,  and  strategic 
directions for building resilient, inclusive, and future-oriented education systems.

The  following  Research  Questions  were  raised  to  guide  the  review  work. 
How can artificial intelligence (AI) tools be integrated into curriculum design to improve the 
quality, relevance, and adaptability of educational programmes? In what ways can AI-powered 
technologies transform content delivery and enhance teaching and learning experiences in the 
digital age? What opportunities and benefits does the integration of AI tools offer to teachers, 
learners,  and  educational  institutions  in  curriculum  design  and  instructional  delivery?  What 
challenges and ethical concerns are associated with the integration of AI tools into curriculum 
design and content delivery?  

Theoretical Framework
This study was anchored primarily on the Technological Pedagogical Content Knowledge 

(TPACK) Framework developed by Mishra and Koehler (2006). The TPACK framework explains 
that effective technology integration in education occurs when teachers successfully combine three 
essential domains of knowledge: Content Knowledge (CK), Pedagogical Knowledge (PK), and 
Technological Knowledge (TK). The intersection of these domains enables teachers to design 
meaningful learning experiences that effectively integrate emerging technologies into curriculum 
planning and classroom instruction.

Within the context of AI TPACK provides a valuable theoretical lens for understanding 
how educators can integrate AI technologies into curriculum design and content delivery without 
compromising sound pedagogical principles or curriculum objectives. AI tools such as ChatGPT, 
intelligent  tutoring systems,  adaptive  learning platforms,  automated assessment  systems,  and 
learning analytics become instructional resources that complement teachers' professional expertise 
rather than replace it.

The  theory  further  suggests  that  teachers  require  adequate  AI  literacy,  pedagogical 
competence, and curriculum knowledge to utilize AI responsibly, ethically, and effectively. As AI 
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becomes  increasingly  embedded  within  educational  systems,  educators  must  develop 
competencies that enable them to evaluate AI-generated content, personalize instruction, promote 
student-centered learning, and maintain academic integrity while fostering critical thinking and 
creativity.

This  theory  is  relevant  to  current  endeavor  because  of  its  emphasis  on  the  balanced 
integration of technology, pedagogy, and subject matter knowledge. It supports the argument that 
successful AI integration depends not only on the availability of technological tools but also on 
teachers'  professional  competence,  curriculum  alignment,  institutional  support,  and  ethical 
implementation.  Consequently,  the  framework  provides  a  comprehensive  foundation  for 
understanding how AI can transform curriculum design and instructional delivery while enhancing 
educational quality in the digital age.

This study adopts a conceptual and argumentative approach to examine the role of Al-
integrated  curriculum  design  in  transforming  teaching  and  learning  in  the  digital  age.  The 
methodology is qualitative, interpretive and discursive, drawing on synthesis of literature, policy 
analysis and scholarly argumentation rather than empirical data collection. Existing models of 
curriculum design, TPACK, SAMR, and 21st-century competency frameworks were synthesized to 
develop a reasoned position on how Al can transform each. The analysis focuses on identifying 
affordances, challenges and implication for teachers, learners and institutions.  The study uses 
logical argumentation to advance a position and also presents critique and defend claims regarding 
the transformative potential of Al in curriculum and instruction. Critical reflection is applied to 
policy  documents  to  assess  gaps  between  policy  intent  and  implementation,  particularly  in 
developing  countries  contexts.  The  argument  was  structured  from problem identification,  to 
conceptualization, to implications and recommendations. Furthermore, the strength of the study 
lies on theoretical insight, policy interpretation, and scholarly advocacy. The conclusions are 
therefore propositional and intended to stimulate discourse, inform policy, and guide practice 
rather than to generalize empirical findings. The rationale for this study is because AI in curriculum 
is an emerging, value-laden, policy relevant with conceptual/argumentative approach with global 
frameworks for proposing new ways of thinking about curriculum in the digital age (Rocco & 
Plakhotnik, 2009). 

How AI Tools Can Be Integrated into Curriculum Design to Improve the Quality, 
Relevance and Adaptability of Educational Programs

The rapid evolution of Artificial Intelligence [AI] is reshaping education from content delivery to 
curriculum design. As educational programs face pressure to remain current with industry needs, 
21st-century skills, and diverse learner profiles, AI tools offer a data-driven pathway to make 
curriculum more quality-driven, relevant, and adaptive [Zawacki-Richter et al., 2019]. Integration 
is not about replacing teachers, but about augmenting their capacity to design, personalize, and 
continuously improve learning experiences.

1. Improving Quality  through Data-Informed and Standards-Aligned Design.  AI tools 
improve curriculum quality by automating the alignment of learning objectives, content, 
and  assessment  to  standards  and  learning  outcomes.  Baidoo-Anu  and  Ansah  (2023) 
affirmed that Generative AI platforms such as ChatGPT, Claude, and Teacher matic can 
analyze national curriculum frameworks and generate lesson plans, schemes of work, and 
rubrics that are coherent and measurable.
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More  importantly,  AI-powered  Learning  Analytics  can  process  student 
performance data in real-time to identify gaps in understanding. This allows curriculum 
designers to revise content sequencing, remove redundant topics, and strengthen areas 
where  students  consistently  underperform  (Holmes  et  al.,  2022).  For  example,  AI 
dashboards can flag that 70% of students failed a concept on "energy transformation," 
prompting  immediate  curriculum  revision.  This  evidence-based  cycle  of  design  > 
implementation > evaluation raises the overall quality and rigor of educational programs.

2. Enhancing Relevance through Labour Market  and Contextual  Alignment.  A major 
criticism of traditional curricula is the lag between what is taught and what is needed in 
society and the workplace. AI tools address this by scanning large datasets including job 
postings,  industry  reports,  and  research  articles  to  identify  emerging  skills  and 
competencies (Luckin et al., 2016).

Tools like EMSI Burning Glass and ChatGPT with web-browsing can be used by 
curriculum committees to map required competencies in fields like renewable energy, data 
science, or agriculture to course outcomes. Furthermore, Natural Language Processing 
[NLP] AI can localize content by adapting examples, case studies, and language to the 
cultural and economic context of learners (UNESCO, 2023). In Nigeria for instance, AI can 
help rewrite a Basic Science example on "circuits" to use locally available materials, 
making the curriculum more relevant to learners in both urban and rural schools.

3. Increasing  Adaptability  through  Personalization  and  Dynamic  Updating.  The  core 
strength of AI in curriculum design is adaptability. Personalized Learning Environments 
powered  by  AI  can  create  multiple  learning  pathways  within  the  same  curriculum 
(Khosravi et al., 2022). Based on diagnostic assessments, AI can recommend different 
readings, activities, or projects for students based on pace, interest, and prior knowledge, 
while still targeting the same competency.

Generative AI also enables "living curricula." Instead of waiting five years for a 
curriculum review, AI tools can continuously suggest updates. When a new scientific 
discovery is  made or  a new policy is  released,  AI can draft  a  new module,  generate 
assessment items, and align it to existing outcomes within hours (Ouyang & Jiao, 2021). 
This makes educational programs more responsive to change.

4. Practical Framework for Integration. For effective integration, schools and ministries can 
adopt a 3-stage model: 
a. Co-Design: Teachers use AI as a "curriculum assistant" to brainstorm objectives,

generate  activities,  and  draft  assessments.  Human  oversight  ensures  pedagogical 
soundness.

b. Implementation: AI-powered LMS and adaptive platforms deliver the personalized 
curriculum and collect data on engagement and mastery.

c. Evaluation and Iteration: Learning analytics feed back into the design process, 
closing the loop for continuous improvement (Holmes et al., 2022).

Research Question: In What ways can AI-empowered technologies transform content delivery 
and enhance teaching and learning experiences in the digital age?

The digital age has redefined the role of the teacher and the classroom. With the rise of 
Artificial Intelligence [AI] - empowered technologies, content delivery is no longer limited to one-
size-fits-all lectures and static textbooks. AI is shifting education toward intelligent, adaptive, and 
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learner-centered experiences that respond to individual needs, real-time data, and global demands 
(Holmes et al., 2022). Four major ways AI-empowered technologies are transforming content 
delivery and enhancing teaching and learning.

1. Personalization and Adaptive Content Delivery. The most significant transformation is the 
move  from uniform delivery  to  personalized  learning.  AI-powered  adaptive  learning 
platforms such as Smart Sparrow, Century Tech, and Khanmigo analyze each student’s 
prior knowledge, pace, and errors to deliver content that matches their level (Khosravi et 
al., 2022). Instead of every student receiving the same Basic Science video, the AI can route 
a  struggling  learner  to  a  remedial  simulation,  while  advancing  a  fast  learner  to  an 
enrichment project. Generative AI tools can also rewrite explanations, translate content, or 
generate examples based on a student’s language and culture (Baidoo-Anu & Ansah, 
2023). This ensures that content is not just delivered, but delivered in the "right way" for 
each learner, thereby increasing engagement and mastery.

2. Intelligent Tutoring and Real-Time Feedback. According to Ouyang and Jiao (2021), AI-
empowered technologies  act  as  24/7  intelligent  tutors.  Chatbots  and virtual  assistants 
provide  immediate  feedback,  answer  questions,  and  guide  students  through  problem-
solving steps without waiting for the teacher. For example, in a digital Basic Science class, 
an AI tutor can watch a student work through a circuit problem. If the student makes a 
mistake, the AI does not just mark it wrong. It explains the misconception and provides a 
similar practice question. This instant, formative feedback loop improves remembering and 
reduces  learner  frustration.  For  teachers,  AI  dashboards  summarize  class-wide 
misconceptions, allowing them to target instruction more effectively (Luckin et al., 2016).

3. Multimodal and Immersive Content Creation.  AI is transforming how content itself is 
created and presented. Generative AI tools can convert a text-based lesson into a video, 
infographic, podcast, or interactive simulation within minutes (UNESCO, 2023). Teachers 
can  use  tools  like  Canva  AI,  Synthesia,  or  Diffit  to  transform  a  dull  chapter  on 
"Photosynthesis" into an animated video with local examples and voice-over in Pidgin or 
Hausa. AI can also power Virtual Reality [VR] and Augmented Reality [AR] to create 
immersive labs where students can "dissect" a virtual frog or "visit" the solar system 
(Holmes et al., 2022). This multimodal approach caters to visual, auditory, and kinesthetic 
learners  and  makes  abstract  concepts  concrete,  which  greatly  enhances  the  learning 
experience.

4. Teacher  Augmentation  and  Workload  Reduction.  AI  does  not  replace  teachers,  it 
augments them. One of the biggest barriers to quality teaching is teacher workload. AI-
empowered technologies automate low-level tasks: generating lesson plans, schemes of 
work, quizzes, marking MCQs, and drafting feedback comments (Zawacki-Richter et al., 
2019).  This  frees  teachers  to  focus  on  higher-order  roles:  mentoring,  facilitating 
discussions,  and  providing  socio-emotional  support.  AI  analytics  also  give  teachers 
insights they could not see manually, such as which students are at risk of dropping out 
based on engagement patterns. This data-informed teaching improves both instructional 
decisions and overall classroom management.

Opportunities and Benefits of Integrating AI Tools for Teachers, Learners and 
Educational Institutions in Curriculum Design and Instructional Delivery

The integration of Artificial Intelligence (AI) tools into curriculum design and instructional 
delivery presents significant opportunities for improving the effectiveness, relevance, flexibility 
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and inclusiveness of education. AI technologies, particularly generative AI, adaptive learning 
systems, intelligent tutoring systems, learning analytics and automated content-generation tools, 
are increasingly influencing how curriculum content is planned, delivered and evaluated. The 
growing capabilities of  AI have also created a need for  education systems to reconsider the 
knowledge, skills and competencies that learners require for future work and citizenship (OECD, 
2025). Rather than viewing AI simply as another technological resource, its integration provides an 
opportunity  to  transform  curriculum  development  and  teaching  practices  while  maintaining 
teachers' professional judgment and human-centred education.

a. For teachers, one major opportunity offered by AI integration is improved efficiency in  
curriculum planning and instructional preparation. Teachers can use AI tools to generate 
preliminary lesson plans, learning objectives, instructional activities, examples, discussion 
questions, quizzes and assessment items based on specified curriculum standards. AI can 
also assist teachers in organizing content according to learners' age, ability levels and 
learning  objectives.  This  can  reduce  some  of  the  routine  workload  associated  with 
instructional preparation and allow teachers to devote more time to classroom interaction, 
mentoring, feedback and supporting learners with particular needs. 

The OECD (2025) noted that AI-powered tools and greater autonomy in 
curriculum design can provide teachers with new opportunities to become co-designers of 
learning and agents of educational change.

b. AI can also enhance teachers' ability to differentiate instruction. In a typical classroom, 
learners may have different levels of prior knowledge, learning pace and academic needs. 
AI-supported systems can help teachers identify these differences by analyzing learners' 
responses and performance. Teachers can subsequently provide additional explanations, 
remedial  exercises  or  more  challenging  activities  to  particular  learners.  This  creates 
opportunities for more flexible and learner-centred instruction. OECD (2025) reports that 
AI can potentially be used to address educational  disparities and support  learning by 
adapting educational experiences to different learners’ need. Thus, AI can complement 
teachers' efforts to provide differentiated instruction rather than requiring every learner to 
follow exactly the same learning pathway.

c. Another important benefit for teachers is professional development and professional  
learning. AI tools can provide teachers with opportunities to explore new pedagogical 
approaches, generate teaching resources, reflect on lesson plans and obtain suggestions for 
improving instructional practices. UNESCO's AI Competency Framework for Teachers 
identifies AI pedagogy and AI for professional learning as important areas of teacher 
competence.  The framework emphasizes that  teachers should develop the knowledge, 
skills and values required to use AI effectively, ethically and in ways that preserve human 
agency (Miao & Cukurova, 2024). Consequently, AI can become a professional learning 
assistant  that  supports  teachers  in  continuously  updating  their  pedagogical  and 
technological knowledge.

d. AI integration also creates considerable opportunities for learners. One of the most 
important is personalized learning. AI-powered educational platforms can analyze learners' 
interactions  and  performance  and  provide  learning  experiences  that  correspond  more 
closely to individual needs. Learners who experience difficulty with a concept can receive 
additional  explanations  and  practice,  while  those  who  demonstrate  mastery  can  be 
presented with more challenging activities. This flexibility can make instructional delivery 
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more responsive to individual differences and promote learner engagement. The OECD 
(2025) similarly identifies the potential of AI to support more personalized educational 
experiences when it is used according to sound pedagogical principles.
AI  can  also  improve  learners'  access  to  immediate  feedback  and  learning  support. 

Intelligent  tutoring  and  generative  AI  systems  can  provide  explanations,  examples,  practice 
questions and feedback that learners can use during or after formal classroom instruction. Such 
tools can extend learning beyond the limited time available during classroom lessons. However, 
the  educational  value  of  AI  depends  on  how it  is  incorporated  into  teaching.  AI-generated 
responses  need  to  be  critically  examined  because  these  systems  can  produce  inaccurate  or 
misleading  information.  Therefore,  learners  should  be  encouraged  to  verify  AI  outputs,  ask 
questions and use their own reasoning rather than simply accepting AI-generated answers.

Another major benefit is the development of AI literacy and future-ready competencies. As 
AI  becomes  increasingly  integrated  into  professional,  social  and  civic  life,  learners  need  to 
understand  how  AI  systems  operate,  recognize  their  limitations  and  use  them  responsibly. 
UNESCO's AI Competency Framework for Students identifies competencies related to a human-
centred  mindset,  AI  ethics,  AI  techniques  and  applications,  and  AI  system  design.  These 
competencies progress from understanding to applying and creating, thereby encouraging learners 
to become responsible users and co-creators of AI rather than passive consumers (Miao et al., 
2024).  Similarly,  the  OECD and  European  Commission  (2026)  emphasized  that  AI  literacy 
involves understanding AI systems, critically evaluating their outputs and using AI ethically and 
creatively. Integrating these competencies into the curriculum can therefore prepare learners for 
further education, employment and participation in an increasingly digital society.

AI also offers opportunities to promote creativity, critical thinking and problem-solving 
when  used  appropriately.  Learners  can  use  AI-supported  learning  environments  to  generate 
alternative ideas, explore complex problems, compare different perspectives and receive feedback 
on their work. Teachers can design activities in which students critically examine AI-generated 
responses, identify errors or biases, improve AI-generated solutions and explain their reasoning. 
Such approaches can shift instructional delivery away from simple memorization towards inquiry, 
analysis, evaluation and creation. In this way, AI can serve as a stimulus for higher-order thinking 
rather than merely a tool for producing answers.

The Nigerian educational context provides an important illustration of the potential benefits 
of AI-supported learning. A 2025 World Bank study involving senior secondary students in Edo 
State  examined  an  AI-supported  virtual  tutoring  programme  using  a  large  language  model 
alongside teacher guidance. The intervention produced a statistically significant learning gain of 
.31 standard deviations on an assessment aligned with English-language topics in the Nigerian 
curriculum, while also improving students' AI knowledge and digital skills (De Simone et al.,  
2025). This evidence demonstrates that appropriately designed AI interventions can complement 
classroom teaching and contribute to measurable learning improvements. It also illustrates the 
importance  of  combining  AI  technology  with  teacher  support  rather  than  treating  AI  as  a 
replacement for teachers.

e. For  educational  institutions,  AI  offers  opportunities  to  improve  curriculum  
management,  institutional  decision-making  and  quality  assurance.  Institutions  can 
employ  learning  analytics  and  AI-supported  systems  to  analyze  patterns  in  learner 
performance, attendance, engagement and assessment outcomes. Such information can 
assist school leaders and curriculum managers in identifying areas requiring intervention. 
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For  example,  if  data  indicate  persistent  difficulties  with  particular  curriculum topics, 
institutions can review instructional  approaches,  provide additional teacher support  or 
modify  curriculum delivery.  AI  can  therefore  support  evidence-informed institutional 
planning and continuous improvement.

AI can further support educational institutions in curriculum review and development. Because 
social, economic, technological and employment conditions are continually changing, educational 
programmes need to  be  reviewed regularly.  AI  can assist  curriculum planners  in  examining 
emerging knowledge,  skills  and competencies  and comparing them with existing curriculum 
provisions. The OECD (2025) argued that the development of increasingly powerful AI requires 
education systems to reconsider which competencies should receive emphasis and whether new 
knowledge, skills  and attitudes need to be incorporated into curricula.  AI can therefore help 
institutions identify emerging areas such as AI literacy, digital citizenship, computational thinking, 
data literacy, ethical reasoning and other future-oriented competencies.

Another institutional opportunity is greater scalability and resource development. AI can 
assist educational institutions in producing different types of instructional resources, including 
learning activities, assessment questions, study guides, simulations and supplementary materials. 
This  can  be  particularly  useful  in  contexts  where  teachers  face  large  workloads  or  where 
instructional resources are limited. AI-generated resources can provide a starting point for teachers 
and curriculum developers,  although they must be reviewed for accuracy, cultural  relevance, 
curriculum alignment and appropriateness before being used with learners.

AI can also promote inclusive education and accessibility. AI-powered technologies can 
support learners through features such as translation, text simplification, speech recognition, text-
to-speech and personalized learning support. These capabilities can make instructional content 
more  accessible  to  learners  with  different  linguistic  and learning needs.  When appropriately 
implemented,  AI  can  therefore  contribute  to  more  inclusive  educational  environments. 
Nevertheless, institutions must ensure that technological solutions do not create new forms of 
exclusion for learners who lack reliable internet access, suitable devices or adequate digital skills.
The integration of  AI also provides  an opportunity for  educational  institutions to  strengthen 
collaboration between teachers, learners and technology. Rather than positioning AI as a substitute 
for  teachers,  institutions  can  establish  a  human-AI  partnership  in  which  teachers  provide 
pedagogical judgement, emotional support, contextual knowledge and ethical guidance while AI 
assists with information processing, resource generation and personalized learning. UNESCO 
(2024) emphasized that AI should complement rather than replace teachers' essential roles and 
responsibilities.  This  human-centred  approach  is  particularly  important  because  effective 
education involves relationships,  values,  motivation,  empathy and social  development,  which 
cannot be reduced to automated information processing.

Furthermore, AI integration can help educational institutions prepare learners for changing 
employment and societal demands. As AI transforms different occupations, curricula need to equip 
learners with both technical and human competencies. The OECD (2025) argued that education 
systems need to reconsider the competencies required for life and work in a context where AI 
capabilities are rapidly evolving. Consequently, schools and higher education institutions can use 
AI  integration  as  an  opportunity  to  strengthen  digital  literacy,  critical  thinking,  creativity,  
collaboration, communication, ethical reasoning and problem-solving. These competencies can 
complement  subject-specific  knowledge  and  help  learners  adapt  to  changing  professional 
environments.
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What Challenges and Ethical Concerns Are Associated with the Integration of AI Tools 
into Curriculum Design and Content Delivery?
The  integration  of  Artificial  Intelligence  [AI]  tools  into  curriculum design  and  instructional 
delivery holds great  promise for  quality,  personalization,  and efficiency.  However,  the rapid 
adoption of AI in education also introduces significant challenges and ethical concerns that must be 
addressed to ensure equitable, safe, and pedagogically sound outcomes (UNESCO, 2023). These 
issues affect teachers, learners, and educational institutions:
1. Technical and Infrastructural Challenges
      a. Digital Divide and Access Inequality: Many schools, especially in low-resource contexts
         like rural areas in Nigeria, lack reliable internet, devices, and electricity needed to run AI 
         tools (Zawacki-Richter et al., 2019). This creates a risk that AI will widen the gap between 
         well-resourced and under-resourced schools.
     b. Data Quality and System Reliability: AI systems depend on large, clean datasets. Poor-
         quality data or biased training data can lead to inaccurate recommendations in curriculum 
         sequencing and assessment [Holmes et al., 2022]. Technical failures, algorithm errors, and 
         lack of IT support also disrupts instructional delivery.
2. Pedagogical and Professional Challenges
     a. Teacher Digital Competence and Resistance: Effective AI integration requires teachers to
         have skills in data literacy, prompt engineering, and AI evaluation. Many teachers lack 
         training and may resist AI due to fear of job displacement or increased workload during
         transition (Luckin et al., 2016)
       b. Over-Reliance and De-skilling: There is a concern that over-dependence on AI for lesson 
           planning and grading may reduce teachers’ professional judgment and creativity. If teachers 
           simply "copy-paste" AI outputs without critical review, curriculum quality may decline
           (Baidoo-Anu & Ansah, 2023).
3. Ethical Concerns
a. Data Privacy and Student Surveillance:  AI tools collect vast amounts of learner data,
    performance, behaviour, biometrics, and engagement patterns. Without strong data protection
    policies, this data can be misused for commercial purposes or lead to learner profiling 
    (UNESCO, 2023). There are also concerns about "surveillance culture" in classrooms.
b. Algorithmic Bias and Fairness:  AI models trained on Western datasets may contain cultural,
    linguistic, and gender biases. This can lead to curriculum examples, assessments, and feedback
    that marginalize certain student groups or misrepresent local contexts (Ouyang & Jiao, 2021). 
    For example, an AI may generate science examples irrelevant to Nigerian learners.
c. Academic Integrity and Misuse: Generative AI makes it easy for students to produce essays, 
    solve problems, or generate code without understanding. This raises concerns about plagiarism,
    cheating, and the authenticity of learning (Baidoo-Anu & Ansah, 2023). Institutions must 
    redefine assessment to focus on process, not just product.
d. Transparency and Accountability "Black Box" Problem:  Many AI systems do not explain why
    they made a recommendation about curriculum pacing or student intervention. This lack of 
    transparency makes it difficult for teachers and administrators to audit decisions or challenge
    them (Zawacki-Richter et al., 2019).
e. Human Agency and the Role of the Teacher:  Ethically, education is not just about content 
    transfer. It involves mentorship, values, and socio-emotional development. Over-automation 
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    risks reducing the teacher to a "technician" and the learner to a "data point," undermining the
    human core of education (Holmes et al., 2022).

Policy Measures and Strategic Recommendation
The following strategies are however, recommended for the Effective, Equitable and 
Responsible Integration of AI Tools into Curriculum Design and Teaching Practices

1. Governments  should  endeavor  to  establish  clear  policies  that  define  the  purposes, 
opportunities, limitations and acceptable uses of AI in curriculum design and teaching. 
Such policies should provide guidance on AI-assisted lesson planning, content creation, 
assessment,  student  assignments,  academic  integrity,  data  protection  and  teacher 
professional practice. The policy should also clarify responsibilities among ministries of 
education,  curriculum agencies,  school  administrators,  teachers,  technology providers, 
parents and learners.

2.  AI should not be treated only as a technological tool used by teachers; learners should also 
acquire the knowledge and competencies required to understand and use AI responsibly. 

3. Governments and educational institutions should, endeavor to provide regular training on 
AI literacy, prompt formulation, evaluation of AI-generated content, AI-assisted pedagogy, 
data privacy, copyright, academic integrity and ethical decision-making. Teacher-training 
institutions should therefore incorporate these competencies into both pre-service and in-
service teacher education. Professional development should be continuous rather than a 
one-time  workshop  because  AI  technologies  and  their  educational  applications  are 
developing rapidly.

4.  Government and educational institutions should endeavor to invest in reliable electricity, 
broadband connectivity,  affordable devices,  digital  learning platforms and appropriate 
technical  support.  Special  attention  should  be  given  to  disadvantaged  schools  and 
communities. Equity should therefore be considered a central objective of AI-in-education 
policy rather than an afterthought. 

5.  Educational  institutions  should  endeavor  to  develop  procedures  for  reviewing  AI-
generated  lesson  materials,  assessment  questions,  learning  resources  and  curriculum 
recommendations  before  they  are  used.  Human  judgment  should  remain  central  to 
decisions concerning curriculum content, learner assessment and instructional strategies. 

  
Conclusion

In conclusion, the effective, equitable and responsible integration of AI into curriculum design 
and teaching practices requires more than technological investment. While access to devices, 
connectivity, and AI platforms is foundational, it is insufficient on its own. Research and policy 
indicate that sustainable integration depends equally on building teacher capacity to design and 
mediate AI-enhanced learning, establishing ethical governance frameworks to ensure inclusion 
and data protection, and undertaking fundamental curriculum reform to prioritize 21st century 
competencies  (UNESCO,  2021,  2024;  OECD,  2023;  World  Bank,  2023).  Without  these 
complementary investments  in  people,  policy,  and pedagogy,  the  promise  of  AI  risks  being 
reduced  to  superficial  adoption  that  reinforces  existing  inequalities  rather  than  transforming 
teaching and learning.
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