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Abstract

Artificial Intelligence (Al) in curriculum delivery is a paradigm shift in education systems worldwide at a time of technology
that has unprecedented potential for personalization, efficiency, and innovation. In this paper, the paradigm-changing function
of Al in curriculum design, delivery, and assessment is examined with particular emphasis on adaptive content creation, data-
driven decision-making, and learning personalization. The research is focused on the simplification of teaching practice
through individualization of learning according to the unique needs of each learner and automating daily tasks by Al
technologies like natural language processing and machine learning. It borrows from existing research in Nigerian tertiary
institutions and global trends. Consistent with maintaining the fundamental mandate of empathy, ethics, and contextual
sensitivity in education, the study re-emphasizes the imperative of ensuring a balance integration where Al supports human-
centered teaching and not substitutes for it. The contribution of interdisciplinarity to curriculum development, policy
guidelines for education stakeholders, and the ways in which Al literacy can be developed among students and teachers are
also discussed. The article concludes with a call for foresight-inspired changes to education systems in an attempt to optimize
the potential of Al without undermining pedagogical integrity and equity. Al has the potential to serve as a driver for
transdisciplinary, sustainable, and equitable learning opportunities by connecting technological innovation with human values

Keywords: Artificial intelligence (Al), curriculum implementation, technology-driven education, adaptive learning systems,
personalized learning

Introduction possesses the ability to solve key challenges in education,
The technology age has ushered in a humongous provide new ways of teaching, and speed up the rate at
transformation in the education industry by bringing about a which equitable and inclusive learning outcomes are
fundamental change in the process of information achieved. It promotes a human-centered approach, which
transmission, reception, and utilization entirely. Intelligent guarantees that Al helps rather than hinders educators, and it
whiteboards, computer-aided learning systems, and artificial increases accessibility and equality in the classroom
intelligence-driven systems are becoming the status quo in (UNESCO, 2024) 1, A few examples of Al's real-world
modern classrooms. They have replaced traditional means uses in the classroom include intelligent tutoring systems,
of teaching and encouraged more personalized and virtual assistants, adaptive learning platforms, and
interactive classrooms (Vorobyov, 2024) 5. Virtual predictive analytics.

learning spaces like Coursera and Khan Academy have The applications seek to speed up the provision of education
equalized education opportunities for everyone by removing as well as improve student outcomes (eLearning Industry,
geographic limitations and offering multiple flexible 2021) 19, For learners to be in a position to thrive in a more
learning options. evolving digital universe, there is a need for curricula in
Adaptive learning platforms now customize information to education to be revised to keep up with technological
meet individual learners’ needs, and virtual and augmented advancements. With the integration of digital technology, e-
reality provide experiential learning that aids in learning platforms, and artificial intelligence into
understanding complex concepts. In addition, GISMA  contemporary life, curricula must respond to these shifts and

(2025) 4 asserts that Al is revolutionizing education by
optimizing administrative tasks, offering one-to-one
criticism, and generating data-driven suggestions to assist
educators in enhancing teaching performance. Rather than
simply enhancing education, the technology-laden era is
actually revolutionizing it at its core. Critical thinking,
information literacy, and student-centric methods are taking
on increasing importance in empowering students to thrive
in a world of unprecedented change.

prepare learners with knowledge they need. The growth of
digital technology, automation, and greater global
connectivity are only a few examples of how societal
changes necessitate an up-to-date curriculum to change to fit
the needs of students (Twining et al., 2021) &2,

Higher-order skills such as critical thinking, digital literacy,
and flexibility will be learned by the students through this
integration. They are skills that society and the industry are

Artificial intelligence (Al) in the classroom consists of the increasingly asking for. Similarly, Dumbuya (2025) [
use of computers and algorithms to mimic human highlights the importance of mapping new curriculum
intelligence in tasks like learning, thinking, problem- approaches with traditional teacher education programs. In
solving, and decision-making. The Al technology has the order to influence their students' learning, structure
potential to revolutionize education aspects like teaching ~ classrooms in a way that is inclusive for all students, and
and grading, back-office work, analysis of data, and student utilize technology appropriately, teachers must be developed
individualized learning plans. UNESCO asserts that Al professionally.
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Curriculum stands to become obsolete and useless in the
presence of global issues and technological upsets if such a
reform does not take place. Similarly, enhancing learning
experience by changing curriculum to accommodate
technological ~ developments  fosters  collaboration,
innovation, and access to various resources. It enables
students to be an active part of their learning and prepares
them for a digital age where learning is ongoing.
Curriculum planning, instruction, and assessment in modern
education are being reimagined by artificial intelligence
(Al) through the creation of personalized learning paths, the
automation of teaching functions, and improved data-driven
decision making. With technology-centered classrooms
these days, this study investigates the role of Al in shaping
the future for students and educators alike.

Al Applications in Education

Artificial intelligence (Al) application is revolutionizing the

character of learning in various ways, for example, in

administrative tasks, classroom management, and learning

by learners. Major types are as follows.

= Machine Learning (ML): Machine learning (ML) is
an area of Al dedicated to creating systems that can
automatically learn from experience or data exposure,
recognize patterns, and make predictions or decisions
with little human interaction. Instead of being
programmed in a specific manner using rules, ML
models are enhanced automatically from experience, or
data exposure. Machine learning algorithms watch how
students work and perform and use this information to
predict future learning needs and modify course
materials (Joshi, 2023) [29],

= Natural Language Processing (NLP): The goal of the
fields of computational linguistics and artificial
intelligence (Al) natural language processing (NLP) is
to enable computers to process, comprehend, generate,
and respond to human language in a meaningful way. It
acts as a go-between between "machine language”
(computation) and "natural language” (human
language).Natural Language Processing (NLP) enables
the computer to understand and respond to student
input, thereby providing accurate feedback and error
detection in written answers.

= Adaptive Learning: Through data-driven technology
and systems, an instructional technique referred to as
"adaptive learning" adapts every learner's course of
study, pace, and content to individual requirements. In
contrast to traditional, all-students-the-same training
methods, adaptive learning systems monitor student
performance in real-time and adjust instruction
accordingly (Johnson et al., 2016) 8. Analytics, Al,
and algorithms are the building blocks of adaptive
learning, which attempts to fill knowledge gaps,
provide instant feedback, and provide customized
resources (Pardo & Siemens, 2014) [26],

If a student is having trouble comprehending mathematical
concepts, say, the system can provide more practice
exercises, visualizations, or scaffolded support until mastery
is achieved. Testing has shown that adaptive learning can
successfully complement diverse pedagogy and assist
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student self-regulation, giving it a rightful place in
professional education and higher education. Fairness is also
enhanced as it allows students to learn at their own pace and
caters to diverse learning styles (Woolf, 2010) *¢1. Adaptive
systems have also been highly utilized in e-learning and
blended learning environments because of technological
advancements in learning analytics and Al-powered
platforms like as Knewton, Smart Sparrow, and adaptive
paths by Coursera (Chen, 2020) 61, Not only do these
technologies tailor curriculum to the student, but they also
provide teachers with information that is helpful in refining
their own instruction. Collectively, these technologies form
the foundation for data-rich, student-centered classrooms for
every student.

The Role of Al in Personalizing Learning Experiences

The following customized learning experiences are one of

the ways artificial intelligence (Al) is revolutionizing the

education system:

1. Adaptive Learning Systems: Zawacki-Richter et al.
(2019) B contrast this with the adaptive provision of
Al, which configures the learning dynamically to the
learner's individual needs, interests, and performance.
Al-based systems identify each student's individual
needs by scanning their strengths, weaknesses, and
learning style. Students are able to learn at their own
pace using these tools since they allow them to alter the
level of difficulty, recommend supplemental resources,
and provide instant feedback.

2. Intelligent Tutoring Systems (ITS): To simulate
human-like instruction, computer systems under the
directions of Al provide adaptive questions, practice
problems, and explanations. This makes the learning
environment more customized for each learner, and as a

result, the engagement and comprehension are
enhanced.
3. Predictive Analytics for Student Support: By

tracking students, Al can determine when students are
likely to fall behind or drop out. Through the
implementation of early intervention strategies,
instructors and institutions can improve students'
performance and persistence (Lu et al., 2018) 221,

4. Personalized Content Suggestions: The Al suggests
study materials, films, or assignments based on the
learner's interests and  progress, similar to
recommendation engines on entertainment platforms.
Baker and Smith (2019) @ suggest that this ensures that
students are presented with content based on their own
goals.

5. Inclusive Learning Facilitation: Al also enables
inclusive and accessible learning through the provision
of text-to-speech, speech-to-text, and adaptive
interfaces, supporting students with various needs,
including disabled learners (Chen et al., 2020) [,

Al Tools Used in Classrooms
Nowadays, a number of Al tools are frequently employed to
enhance teaching and learning, some examples are:
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Tool Type Example Platforms Functionality
Intelligent Tutoring Systems| Khanmigo, Mindjoy, Edcafe Al Give detailed instructions and model tutor interactions.
Chatbots Mizou, Edcafe Al Talk to students, give them advice, and assist them in addressing problems.
Predictive Analytics Knewton Alta, DreamBox Predict student achievement and identify students who are at danger.

With the help of these resources, teachers can provide
timely interventions and tailored instruction, and students
may get individualized feedback and round-the-clock
support.

Curriculum Implementation in the Digital Age

Previous curriculum shared typical features of standardized
textbooks, standardized testing, and a heavy emphasis on
rote memory. These methods were aimed at rote
memorization rather than original thought, Begum (2018) ™!
states. However, present methods are more student-centered
and make use of technology, problem-based learning, and
collaborative learning. These methods promote engagement,
flexibility, and real-world application of knowledge
(Chaika, 2024) Bl Digital literacy, interdisciplinary
learning, and the use of Al-driven platforms to monitor
student progress and adjust instruction are also emphasized
in the utilization of contemporary  curriculum
implementation. This shift reflects the growing need to
equip students for an increasingly technologically driven
and rapidly changing world.

The rapid development of digital technology has
revolutionized education, impacting teaching delivery and
curriculum design and implementation.  Curriculum
adoption in the digital era forces legislators, schools, and
teachers to reconsider current pedagogy, overhaul their
curricula to include knowledge and skills that students will
need in the modern world, and make better use of
technological resources (Voogt & Roblin, 2012) B4, The
emphasis is being shifted away from memorization and
towards competencies like critical thinking, creativity,
collaboration, and digital literacy.

Integration of in Curriculum
Implementation

As a result of digital technology, learner-centered and
interactive methods are now within reach.

Learning management systems (LMS), online classrooms,
and adaptive learning platforms support personalized lesson
planning and convenient access to course materials (Ally,
2019) M. Educators are facilitators who assist learners in
interpreting digital content, and learners engage in creating
knowledge. Experiences can be enriched and engagement
could be increased through the utilization of simulations,
gamification, and multimedia, Garrison and Vaughan (2013)
(13 stated. Personalization is the direction to take regarding
curriculum implementation in the age of the digital era. As
Zawakki-Richter et al. (2019) uphold, data analytics and Al
help educators diagnose issues, track progress, and
implement tailored interventions. Moreover, digital
technologies provide equitable access to education since
they support diversity and develop caring solutions for
students with special needs. Investment in infrastructure,
continual professional development for teachers, and legal
frameworks offering inclusion and equity are necessitated
for the effective incorporation of digital curriculum
(Redecker, 2017) [?8. Curricula need to be adequately
flexible to address developing technology and workplace

Technology
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shifts if they are to equip students to solve the problems of
tomorrow. Challenges of Implementing Curriculum in a
Rapidly Evolving Tech Environment

Problems of Implementing Curriculum in a Rapidly
Evolving Tech Landscape
Several barriers were noted by Tondeur et al. (2017) B4,
such as resistance to educational change, low digital literacy
among both teachers and students, and a lack of physical
infrastructure.
There is valid cause for concern regarding issues like data
privacy, digital distraction, and inequitable access
(occasionally known as the “digital divide™). The
subsequent challenges arrive in seeking to apply curricula in
the midst of a background of rapidly changing technology:
1. Digital inequality and infrastructure gaps:
According to Fasinro et al. (2024) M, most schools do
not have the funding to support state-of-the-art
technology, which leads to uneven access to such tools.

2. Professional development and teacher preparedness:
Teachers often need ongoing professional development
in order to be capable of using digital tools and staying
abreast of emerging pedagogical practices (Zou et al.,
2025) [381,

3. Curriculum misalignment: Obsolete knowledge and
inadequate education may result from technological
advancements outpacing curriculum development.
These obstacles highlight the need of stakeholder
participation, planning, and constant review in ensuring
that curriculum is effectively implemented.

Need for Dynamic, Flexible, and Skills-Based Curricula
Curriculum must be flexible and dynamic if it is to remain
relevant in the digital era. Static, content-heavy curriculum
no longer sufficiently prepare learners for the demands of
modern living. The following 21st-century competencies
must be prioritized in curriculum instead:

1. Cooperation, innovation, critical thinking, and technical
literacy (Kester-Haynes, 2024) 21,

2. Some examples of global competencies are cultural
sensitivity, adaptability, and ethical decision-making in
an increasingly interconnected world (Kabanda, 2021)
[20]

3. The OECD (2023) ! suggests that schools and
teachers should have more freedom to tailor lessons to
the needs of individual pupils and the contexts in which
they are teaching.

As they enable students to become lifelong learners and
active citizens, curriculum flexibility provides teachers with
more autonomy to respond to novel situations innovatively.

Al in Curriculum Planning and Development

With Al, large data with different information on student
performance, societal trends, and learning patterns can be
analyzed to guide the creation of curricula. Machine
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learning algorithms will have the ability in the future to
predict the skills workers will require and where the
deficiencies will be (Baker & Smith, 2019) . Computer
literacy, problem-solving, and collaboration are just a few of
the 21st-century skills that should be the priority of
classrooms today. With its real-time analytics, generative
content creation, and customized learning capabilities, Al is
quickly changing the way curricula are developed and
delivered. Some new directions that Al is going in terms of
being integrated into school curricula include:

1. Tutoring programs that are Al-driven and that adapt to
the learning preferences and requirements of each
individual learner.

2. Interactive resources for generative Al-powered
multimedia content creation, note summarization, and
lesson preparation.

3. Methods that break down large amounts of material into
smaller, more manageable pieces for better flexibility
and retention, such as micro-learning and modular
education.

4. Cognitive analytics and neuroeducation, which
optimize learning processes by combining Al and
neuroscience. Due to these advances, education is
shifting towards more dynamic and student-centered
models that emphasize engagement, flexibility, and
lifelong learning.

How Al Assists in Curriculum Development

The development of curriculum programs is being
revolutionized by the capacity of artificial intelligence (Al)
to track student progress, identify areas of weakness, and
personalize instruction. Artificial intelligence software
programs can sift through mountains of student performance
data searching for trends to inform pedagogical curricular
change. As an example, gap analysis involves curriculum
developers reorganizing or reinforcing subject content based
on students' recurring low scores via Al technology. In order
to determine that learning goals are met, machine learning
algorithms gauge how well current knowledge aligns with
planned learning outcomes (Ejjami, 2024) €. Besides,
adaptive learning pathways promote inclusive learning and
diversity in education by leveraging artificial intelligence in
proposing personalized learning pathways based on the
requirements of each student.

Besides, by incorporating data-driven decision-making
(DDDM) into curriculum design, educationists are in a
position to make informed choices based on past and present
facts. Curriculum responsiveness and relevance are both
enhanced by this. Teachers are in a position to track their
students' progress and adjust their lessons based on the
evidence they collect (James, 2025) [ Curriculum
optimization for examining test scores, attendance,
engagement metrics, and improving lesson planning and
resource allocation. And to further improve equity and
inclusion, DDDM assists in recognizing demographic
achievement disparities, allowing disadvantaged students to
be provided with specific interventions. Artificial
intelligence literacy is necessary in order to steer the future
of education and mold it. Being able to understand how Al
works, evaluate its impact, and use it responsibly is all part
of it. Encouraging data-driven decision-making and ethical
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use of technology is the purpose of Al literacy programs for
teachers and students. Schools, in order to improve student
learning and curriculum development, must cultivate a
culture of data literacy.

Al-Powered Content Creation and Curation

Besides that, Al is influencing the production and editing of

teaching materials in the following manners:

= Automated Content Generation: Using natural
language processing (NLP) technologies, curriculum-
mapped lesson plans, quizzes, and other resources can
be generated.

=  Smart Curation: Al models sift through mounds of
digital content in search of interesting, high-quality
content that resonates with individual students' interests
and needs.

=  Personalized Delivery: Al systems augment
engagement and retention by suggesting content to
users through their activity. Teachers will have less to
do and there will be more compelling, current materials
to the students as a result of these reforms.

Al in Learning and Teaching Processes

a. Personalized Learning Paths and Adaptive
Instruction: Al allows for personalization of lessons
based on specific needs of individual students through
continuous observation of student data. In order to
provide learning paths that are personalized and tailored
to given learning styles, inclinations, and pacing,
adaptive learning systems dynamically adjust the
presentation of content (Taylor et al., 2021) B9
Adaptive learning systems utilize learning profiles,
competency-based advancement, and variable settings
to optimize motivation and outcomes (Peng et al.,
2019) @7, For example, smart learning environments
(SLEs) utilize Al in monitoring students' performance
and adjusting their pedagogical approaches in real time
to provide learners with relevant content at the correct
time. Such an approach improves autonomy,
motivation, and competency.

b. Al as a Support Tool for Teachers: Al never takes
away the teacher but assists them by reducing
administrative tasks and giving helpful feedback on
student growth. Holmes et al. (2019) (¢ found that if
teachers use Al-based dashboards to inform their
decisions, they are able to focus on higher-order tasks
like mentoring and coaching. This partnership between
human teachers and artificial intelligence guarantees
improved implementation of the curriculum. Artificial
intelligence technologies are more and more prevalent
in the classroom and helping teachers in clerical work
due to:

= Grading Automation: Grading of students'
assignments is being evaluated in an entirely new way
with Al-driven grading systems. Powered by machine
learning and natural language processing (NLP), these
systems evaluate responses, provide feedback, and
ensure uniformity across large volumes of submissions.
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Such systems used in regular practice include
Gradescope, Edcafe Al, and Turnitin's GradeMark,
which are capable of performing subjective and
objective work effectively (Hanson, 2025) [51,
Automated marking offers numerous advantages, such
as being able to mark hundreds of questions in a
minute, being consistent and eliminating the possibility
of human error and fatigue mistakes, and offering
students extensive feedback along with specific
guidelines for improvement and more clarifications.

Classroom Management: Al tools are useful for
tracking students' whereabouts, keeping an eye on their
behavior in classrooms, and determining what gets in
the way of learning. Analytics dashboards provided by
companies like AlForTeachers.ai allow teachers to
monitor class dynamics and step in when necessary.

Lesson Planning and Feedback: Artificial intelligence
(Al) can deal with student data and provide teaching
strategies, feedback  suggestions, and course
frameworks. These strategies allow teachers to have
more time for teaching and student support without
compromising tough assessment standards.

Increasing Student Engagement with Interactive Al
Platforms: Atrtificial intelligence (Al) technology is
revolutionizing education by creating adaptable,

customized, and dynamic learning environments
through:

Gamification and Interactivity:  With  the
incorporation of game aspects into courses, for

example, simulations, quizzes, and challenges, Al
delivers a more interactive and competitive learning
experience, which is optimized depending on students'
scores (Hanson, 2025) [19],

Real-Time Feedback: Following the discovery that Al
systems can examine facial reactions, interaction
patterns, and tone of voice to detect disengagement,
Nguyen et al. (2024) 4l decided to adapt their method.

Multimedia Integration: In order to offer electronic
books with broader accessibility to more learners and
boost their levels of retention, technologies like
KITABOO use artificial intelligence to introduce
multimedia aspects like audio and video. These kinds of
technologies solve several problems simultaneously,
and they enable people to learn actively, be involved
more intensely, and acquire equally.

Student Performance Predictive Analytics: Utilizing
both real and historical data and predictive analytics can
forecast student performance in class, determine most at
risk, and guide teachers in curriculum decisions. Based
on data analysis through demographics, active
participation, attendance, and grades, Al programs are
able to determine trends and forecast how well or
poorly a student is going to do in the future (Namoun &
Alshangiti). Personalized education, in which material
and speed are individually modified to a student's
needs, is one application of predictive analytics.
Another is early intervention, in which the aim is to
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identify students who require additional assistance.
Finally, administrators can use predictive analytics to
help them make informed decisions. To increase the
accuracy of educational planning, these forecasting
models are normally formulated using machine learning
techniques such as neural networks, decision trees, and
support vector machines.

into  Curriculum

Al Integration

Implementation

1.

Data Privacy and Security Concerns: The majority of
Al systems used in educational institutions gather and
process students' data, sparking serious issues of
privacy and security of the collected data. It is the joint
responsibility of an institution to protect students'
personal data, including their IDs, learning history, and
behavior. School websites cyberattacks and data
breaches, dubious data collection and well-informed
permission usage, and esoteric data processing
procedures in Al systems are the main threats. Based on
Balaban (2024) B, to cope with these dangers, privacy-
by-design principles, role-based access controls, and
strong encryption need to be used.

Equity and Access to Al Tools: Whereas Al is a
colossal opportunity for tailored learning, it can
exacerbate existing access issues. Disadvantaged
schools might not equip students with the required
resources, internet, or levels of digital literacy to reap
the complete advantages of Al-enhanced lessons. A few
of the key challenges are algorithmic bias, which could
punish already-disadvantaged groups, digital divide
between poor and urban areas, and techno-ableism,
where artificial intelligence systems lack support for
students with disabilities. In order for equitable access
to be guaranteed, policies should highlight inclusive
design, invest in infrastructure, and create Al
technologies aligned with cultural norms (Roshanaei et
al., 2023) [%91,

Teacher Readiness and Training for Al Integration:
Unfortunately, most instructors remain deprived of the
resources and training they need to effectively integrate
Al into the classroom. Research validates that
developing one's professional abilities is best at
promoting self-esteem and Al literacy. Unbalanced
institutional resource, i.e., hardware availability and
high-quality internet, and ethical concerns, i.e.,
academic integrity and data integrity, influence
instructor perceptions. Eke (2024) I argues that groups
of practice and formal training courses might equip
teachers with the skills to use Al in a creative and
ethical way.

Risk of Over-Reliance on Technology: Logical
thinking and intellectual growth of children may be
impeded if they over-depend on technology. Over-
dependent computerized students might:
Unquestionably, accept Al-generated responses, you
can't research by yourself and develop creative ideas;
you lose the chance to do in-depth analysis and
struggle. According to Garcia (2023) [*2, teachers must
weigh the application of Al while teaching against
inspiring human-centered learning.
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Conclusion

Installation of the curriculum in the digital age is a return to
first principles from old-fashioned, teacher-centered models
to newer student-centered, technology-driven models. There
are offered personalized, inclusive, and innovative
opportunities, but challenges such as digital disparity and
insufficient teacher preparation also exist. Ultimately,
curriculum can be effectively rewritten to accommodate the
needs of the twenty-first-century learner by purposefully
taking advantage of digital content.

Artificial intelligence (Al) is transforming the deployment
of curriculum by automating routine processes, tailoring
learning, and insights from data for ongoing development.
Teachers can build more nimble, open, and efficient
learning environments with the help of Al-supported
adaptive content generation and smart tutoring systems.
Artificial intelligence has optimized curriculum design and
solved problems of scalability in Nigerian universities by
facilitating the personalization of course content to the
needs of individual students. The potential of Al can never
be underestimated, but its application must be guided by a
human-centered approach.

Empathy, moral judgment, and the ability to build rich
relationships are qualities that children learn immensely
from their teachers. Educators should lead with their
educational knowledge, cultural awareness, and emotional
intelligence; Al can assist with paperwork and provide
useful insights about quality. The human aspect in education
is not diminished by technology, but rather enhanced by this
symbiotic relationship. Adaptation goals at COP29 also
focused on education, the Greening Education Partnership,
an UNESCO international program, and other resources all
of which suggest that there is the need to reform education
to fit the requirements of this modern world. The
stakeholders must take a drastic action if they want every
child to love and be capable enough to survive in this
evolving world.

Recommendations
Through the above approaches, we are better able to
responsibly and efficiently utilize Al, which will result in a
better and more equitable education system that is capable
of taking advantage of Al for the greater good of society. To
address bias, issues related to equality, and data privacy in
terms of utilizing Al to create courses, policymakers and
education leaders must:

1. Establish distinct ethical guidelines for governments
and schools.

2. Leverage Al to make more flexible and accessible
learning possible that is tailored to the unique needs of
each student and grants them more control over their
own education.

3. Align educational policy with national development and
global standards.

4. Investment in digital infrastructure can close the digital
divide and extend Al-driven curricular innovation to all
students, regardless of socioeconomic background.

5. Ongoing education is essential to prepare teachers with
the skills needed to incorporate Al technologies into
teaching and curriculum planning.

6. All subjects and classes must incorporate Al content
into their lesson plans.

7. Students need to be
multidimensional  global

handle
such as

prepared to

challenges,
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digitalization and sustainability, through an application
of real-world relevance.

8. Augment leadership by instituting frameworks to
protect data, transparency, and accountability.

9. More collaboration between researchers, legislators,
and Ed-tech companies is needed to create Al-driven
education solutions and validate their viability.

References

1. Ally M. Foundations of educational theory for online
learning. In. Anderson T, ed. The theory and practice of
online learning. 2nd ed. AU Press, 2019, 15-44.

2. Baker T, Smith L. Educ-Al-tion rebooted? Exploring
the future of artificial intelligence in schools and
colleges. Nesta, 2019. https://www.nesta.org.uk

3. Balaban D. Privacy and security issues of using Al for
academic purposes. Forbes, 2024.
https://www.forbes.com/sites/davidbalaban/2024/03/29/
privacy-and-security-issues-of-using-ai-for-academic-

purposes/

4. Begum NA. Traditional methods versus modern
strategies of educational instructions.  Texila
International Journal of Psychology, 2018, 3(1).

https://www.academia.edu/36638117/
5. Chaika O. Bridging the gap, Traditional vs. modern

education (A value-based approach for
multiculturalism). In: Lifelong Learning - Education for
the Future World. IntechOpen, 2024.

https://www.intechopen.com/chapters/88847
6. Chen L, Chen P, Lin Z. Artificial intelligence in
education: A review. IEEE Access,2020:8:75264—
75278. https://doi.org/10.1109/ACCESS.2020.2988510
7. Dumbuya E. Innovative approaches to curriculum and
teacher education. ERIC, 2025.
https:/files.eric.ed.gov/fulltext/ED664416.pdf
8. Ejjami R. The future of learning: Al-based curriculum
development. International Journal of Future Media
Research, 2024.
https://www.ijfmr.com/papers/2024/4/24441 pdf
9. Eke OE. Assessing the readiness and attitudes of
Nigerian teacher educators towards adoption of
artificial intelligence in educational settings. Journal of
Educational Technology & Online
Learning,2024:7(4):473-487.
https:/files.eric.ed.gov/fulltext/EJ1457300.pdf
eLearning Industry. 5 main roles of artificial
intelligence in education. eLearning Industry, 2021.
Fasinro KS, Akinkuotu FA, Aina JO. Curriculum
implementation: Challenges and the prospect of
education resource centres to aid effective
implementation.  African  Educational =~ Research
Journal,2024:12(1):1-5.
https://files.eric.ed.gov/fulltext/EJ1419593.pdf
Garcia A. Technology might be making education
WOrse. Stanford Report, 2023.
https://news.stanford.edu/stories/2023/04/technology-
might-be-making-education-worse
Garrison DR, Vaughan ND. Blended learning in higher
education: Framework principles and guidelines.
Jossey-Bass, 2013.
GISMA Business School. Transformative trends:
Impact of technology on education. GISMA, 2025.
https://www.gisma.com/blog/the-impact-of-technology-
on-education-trends-innovations-and-challenges

10.

11.

12.

13.

14.



International Journal of Educational Research and Development

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Hanson S. Automated grading systems: Transforming
feedback  in  education. KITABOO, 2025.
https://kitaboo.com/automated-grading-systems/
Holmes W, Bialik M, Fadel C. Artificial intelligence in
education: Promises and implications for teaching and
learning. Center for Curriculum Redesign, 2019.

James S. Data-driven decision making in education
explained. Education Walkthrough, 2025.
https://educationwalkthrough.com/data-driven-
decision-making

Johnson L, Adams Becker S, Estrada V, Freeman A.
NMC Horizon Report, 2016 Higher Education Edition.
The New Media Consortium, 2016.

Joshi MA. Adaptive learning through artificial
intelligence. International Journal of Innovative
Research in Science Engineering and

Technology,2023:4(4):001-002.
Kabanda MN. Globalization and curriculum in the 21st
century: A case for flexible and dynamic curriculum.
Asian Journal of Interdisciplinary Research, 2021, 3(2).
https://www.researchgate.net/publication/353154598
Kester-Haynes, M. Designing a future-focused
curriculum: Preparing students for the 21st  century.
Teach Maverick, 2024.
https://www.teachmaverick.com/future-focused-
curriculum/
Lu H, Li Y, Chen M, Kim H, Serikawa S. Brain
intelligence: Go beyond artificial intelligence. Mobile
Networks and  Applications,2018:23(2):368-375.
https://doi.org/10.1007/s11036-017-0932-8
Namoun A, Alshangiti A. Predicting student
performance using data mining and learning analytics
techniques: A systematic literature review. Applied
Sciences,2021:11(1):237.
https://doi.org/10.3390/app11010237
Nguyen A, Kremantzis M, Essien A, Petrounias I,
Hosseini S. Enhancing student engagement through
artificial intelligence (Al). Understanding the basics
opportunities and challenges. Journal of University
Teaching and Learning Practice, 2024, 21(6).
https://open-
publishing.org/journals/index.php/jutlp/article/downloa
d/818/772/1260
OECD. Curriculum flexibility and autonomy. OECD,
2023.
https://www.oecd.org/en/publications/curriculum-
flexibility-and-autonomy_eccbbac2-en.html
Pardo A, Siemens G. Ethical and privacy principles for
learning analytics. British Journal of Educational
Technology,2014:45(3):438-450.
https://doi.org/10.1111/bjet. 12152
Peng H, Ma S, Spector JM. Personalized adaptive
learning: An emerging pedagogical approach enabled
by a smart learning environment. Smart Learning
Environments, 2019, 6(9).
https://slejournal.springeropen.com/articles/10.1186/s4
0561-019-0089-y
Redecker C. European framework for the digital
competence of educators: DigCompEdu. Publications
Office of the  European Union, 2017.
https://doi.org/10.2760/159770
Roshanaei M, Olivares H, Lopez RR. Harnessing Al to
foster equity in education: Opportunities challenges and
emerging strategies. Journal of Intelligent Learning

16

30.

31

32.

33.

34.

35.

36.

37.

38.

www.allinnovationjournal.com

Systems and Applications,2023:15(4):123-143.
https://doi.org/10.4236/jilsa.2023.154009
Taylor DL, Yeung M, Bashet AZ. Personalized and

adaptive  learning. In:  Innovative  Learning
Environments in STEM Higher Education. Springer,
2021, 17-34.

https://link.springer.com/chapter/10.1007/978-3-030-
58948-6_2

Tondeur J, van Braak J, Ertmer PA, Ottenbreit-
Leftwich A. Understanding the relationship between
teachers’ pedagogical beliefs and technology use in
education: A systematic review of qualitative evidence.
Educational Technology Research and
Development,2017:65(3):555-575.
https://doi.org/10.1007/s11423-016-9481-2

Twining P, Butler D, Fisser P, Leahy M, Shelton C,
Forget-Dubois N, Lacasse M. Developing a quality
curriculum in a technological era. Educational
Technology Research and Development,2021:69:2285—
2308. https://doi.org/10.1007/s11423-020-09857-3
UNESCO. Artificial intelligence in education.
UNESCO, 2024. https://www.unesco.org/en/digital-
education/artificial-intelligence

Voogt J, Roblin NP. A comparative analysis of
international frameworks for 21st century competences:
Implications for national curriculum policies. Journal of
Curriculum Studies,2012:44(3):299-321.
https://doi.org/10.1080/00220272.2012.668938
Vorobyov D. Technology-driven education: A new era
of learning. Forbes, 2024.

Woolf BP. Building intelligent interactive tutors:
Student-centered strategies for revolutionizing e-
learning. Morgan Kaufmann, 2010.

Zawacki-Richter O, Marin VI, Bond M, Gouverneur F.
Systematic review of research on artificial intelligence
applications in higher education — Where are the
educators? International Journal of Educational
Technology in  Higher Education,2019:16(1):39.
https://doi.org/10.1186/s41239-019-0171-0

Zou Y, Kuek F, Feng W, Cheng X. Digital learning in
the 21st century: Trends challenges and innovations in
technology integration. Frontiers in  Education,
2025, 10. https://www.frontiersin.org/articles/10.3389/f
educ.2025.1562391/full



