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Abstract

The growing impact of artificial intelligence, popularly known as Al as an emerging
technology has had tremendous impact on society. Its integration in the teaching and
learning process in the Early Childhood Education is a crucial step towards preparing
pupils for the digital workforce. Artificial intelligence Al has the potential to
revolutionize Early Childhood Education by providing personalized learning
experience, remove cultural barrier, technical skills, among pre-school teacher and
internet connection for enhancing pupils engagement. Al-powered tools can provide
pupils with personalized feedback for their improvement. Al can help pupils develop
essential skills such as critical thinking, problem solving and creativity, which are
essential for success in Early Childhood Education. Al can help childhood education
teachers to predict pupils learning status performance and recommend learning
resources and automate assessment to improve pupils learning experience Via
intelligent agent system chabots and recommendation system. It recommended that
government should ensure that experts in Early Childhood Education alone are
employed to teach at the level of the education system by so doing square pegs will be
put in square hole and the needed result will br guarantee.
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The world is experiencing various waves of digitalization and digital
transformation as technologies become more ubiquitous. New technologies continue to
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emerge in all sectors. According to Onyeama (2020), the Progress of Emerging
Technologies is transforming every facet of education, encompassing classroom,
layout, educational materials, quality teaching approaches, pupils engagement
strategies and Evaluation methods. The use of cutting-edge technologies in Early
Childhood Education raise pupils interest and raises the standard of learning result as a
whole. This integration encourages creativity, innovation, and adaptation in the
classroom, giving teachers and pupils the problem-solving and adaptable abilities the
need to succeed in the digital age.

Significant technical development are still occurring in education industry, with
emerging technologies being a key factor in the transformation of the teaching and
learning environment. These technologies are constantly changing the way that
traditional approaches to education are taught, allowing for the needs of various
learners, supporting research projects and improving teachers and pupils performance.
The “what”, “where”, “How” and “when”, of teaching and learning have undergone
significant change because of emerging technologies who provide a more dynamic and
adaptable learning environment that accommodates different learning styles. One of the
cutting-edge technologies being used in education today is artificial intelligence or Al.

Concept of Artificial Intelligence (Al)

Artificial intelligence (Al) refers to the stimulation of human intelligence
machine, this involves machine mimicking the capabilities of humans such as learning
and decision making (Vinuesa, AZIZpour and Nerini, 2020). Artificial intelligence
(Al), is sometimes called machine intelligence, is intelligence demonstrated by machine
in contract to natural intelligence displayed by humans and animals (MCcorduck in
Reagan, 2020). This implies that machines can be made to perform tasks commonly
associated with intelligent beings like humans and animals. It is an area of computer
science with the help of digital electronic that emphasizes the creation of intelligent
machines that work and react like humans.

The term is frequently applied to the project of developing systems endowed
with the intellectual processes and characteristic of humans, such as the ability to
reason, discover meanings, generalize, or learn from past experiences. Since the
development of the digital computer in the 1940’s, it has been demonstrated that
computers can be programmed to carry out very complex tasks like discovering proofs
for mathematical theories and playing chess with great proficiency. Artificial
intelligence (Al) has been studied for decades and is still one of the most challenging
subjects in digital computer.

However, it is taking the world by storm, considering the application of its
innovative uses across all industry segments. Indeed, the world is decades away from
replacing every human intelligence with Al robots (Hugles, 2019). Artificial
intelligence technology ranges from machines truly capable of thinking to search
algorithms, use to solve societal problems. In fact, intelligent robots are slowly and
gradually in demand and can be considered as an emerging technology in the field of
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surgery. Most (Al) examples that is heard about today from chess-playing computers to
self driving car rely heavily on deep learning and natural language processing
(MCGuire in Reagan 2020).

According to Baker and Smith (2019) Artificial intelligence does not refer to a
singular technology, but rather to computers that can perform cognitive tasks akin to
human minds particularly learning and problem-solving, several application of Al in
education include among others intelligent tutoring system Teaching robots, Learning
analytics dashboards Adaptive learning system etc

The Concept of Early Childhood Education

Early childhood education is seen as branch of knowledgeable and essential
components of all family and programmes arrangement for young children from birth
to the statutory school age of six (Oduolowu, 2020). Pre-primary education otherwise
known as early childhood education is the kind of education that provides young
children from the cradle to the age of five plus with cognitive, physical, mental, social
and emotional development. This implies that, it is a level of education that helps the
mind to develop in term of moral, spiritual and emotional capacities. It covers all forms
of organized and sustained centre-based activities such as pre-school, kindergarten and
day care centre designed to foster learning, emotional and social development in
children. Early Childhood Education has been widely regarded as a powerful strategy
for reducing the influence of poverty, wastage and stagnation and a significant starting
point for universal primary Education. Today educational ladder has its base as the pre-
primary education.

Pre-primary education in our educational system is so conspicuous that it cannot
be denied. Precisely, pre-primary education have becomes the frontal of the formal
education (Obinaju 2024). Other forms of higher education stem from it. It usher a
child to the success or failure of all other levels of education for no other educational
level would have a satisfactory firm foundation in isolation of the pre-primary
education level (Wordu 2022).

At the pre-primary level of education, children through interaction with
adequate re-alia and peers acquire basic social norms, values and ethics which will
enhance success in later life with ease. These include social skills, good health habits,
rudiment of numbers, letters, colours, shapes, form and the spirit of enquiry and
creativity.

Early Childhood Education is a crucial period for the development of the mental
functions of children. This development, including the emergence of the abilities and
skills in area such as language, motor skills, psychosocial, cognitive and learning is
now known to be greatly influenced by exogenous factors including the nature of the
educational environment to which the child is exposed during the first 6 to 8 years of
life (Bowman and Burns, 2018). The learning experiences of the preschool years can
influence the rest of the child’s life. The National Policy on Education (2014) defines
pre-primary education as the education given in an educational institution to children
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prior to their entering the primary school. It includes the creche, the nursery and the
Kindergarten.

Emerging Technologies and Early Childhood Education Advancement

Onyema (2020) asserts that the use of educational technologies in the classroom
promote a solid and flexible method of learning, which enhances inclusion for pupils
with diverse need and improves concepts comprehension. Additionally, educational
technologies improves learning motivation in pupils which is necessary to successfully
accomplish teaching and learning objectives. It also improves teachers’ effectiveness in
the classroom and help pupils achieve better academic results.

A new era of classroom instruction has begun with the incorporation of diverse
technologies. To effectively assist educational processes in the Twenty-First century,
pre-school educators must embrace an ICT compliant attitude and status that will help
in directing in the Early Childhood Education towards developing in young pupil those
skills, competencies, understanding and attributes which will equip them to be
innovative, to be able to identify, create, initiate, and successfully manage personal,
community business and work opportunities including working for themselves In later
life (Oduma 2020).

Early Childhood Education seeks to prepare pupils to be responsible, with the
needed skills, attitude norms and values that are vital to their achievement of poverty
alleviation, economic prosperity and sustainable development (Peter 2024). Therefore
the use of various technologies in the teaching and learning process in Early Childhood
Education cannot be over emphasized.

A report from the organization for economic co-operation and development
found out that modern learners, who frequently use developing technologies and online
services, see major changes in their lives as a result of the introduction of new
technologies (Organization for Economic Co-operation and Development, 2018). In
Nigeria, the federal government through its revision of the country’s educational policy
have highlighted the significance of activity-based, learner-centered, experimental, and
ICT-supported teaching and learning approaches in order to be in line with international
educational standards. Concepts related to emerging technology include a vast range of
electronic media equipment and services, such as broadband internet, laptops, tablets,
smartphones and hand-held devices. E-learning is further supported by variety of
electronic technology tools, including radios, interactive whiteboard, audio streams,
downloadable software, internet services, television and ipads. The need for a
standardized group of teachers educators who train aspiring teachers to successfully use
technology into their lessons is in the US national technology plan (United States
Department of Education, office of technology, 2019).

The revolutionary change in content and pedagogy inherent in 21° — century, as
argue by Onyia and Offorma (2021), This signifies the fact that Emerging Technologies
(ICT) are becoming increasingly important in the classroom, to a number of writers and
document. Nonetheless, it is crucial that, pre-school teachers are properly trained and
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prepare for the real-world of integration of emerging technologies. To prepare pre-
school teachers for optional classroom performance, Information and Communication
Technology (ICT) training ought to be included in all pre-school teacher-training
programs.

Scholar like yang etal (2020) emphasized how crucial administrative breaking
and teacher dedication are to the integration of ICT in education. Additionally, in order
to effectively employ digital teaching tools to improve pupils attainment, pre-school
teachers must recognize the ways in which digital tools and resources can be used to
meet learning objectives, modify their pedagogical strategies accordingly, have a
thorough understanding of the technology.

According to Dauda and Akingbade (2019), The purpose using and
investigating cutting-edge technology is to improve workers performance, expedite
activities, foster collaboration, boost productivity and promote overall work
management effectiveness. In a similar vein, technology can help pre-school teachers
improve their performance and adjust to changes in their schools. Pre-school teachers
may remain up to date with the latest development in education by incorporating
technologies into the teaching and learning process. According Parry and Battista
(2019), the need to stay and be competitive in today’s digitalized and skill-based labour
market is dependent and enabled by the adoption of innovative technologies. In order to
succeed in their job and adjust to the changing nature of work, academic and other
professionals most embrace innovation by consistency implementing the various
technologies in the teaching and learning environment.

Given the important of developing technologies in education from the world
standpoint, pre-school teacher’s preparation programmes need to address these
technologies availability, accessibility and expertised. In order to improve in
conventional approaches; the modern pre-primary school classroom requires a wide
range of instructional materials, strategies and facilities that integrate modern
technological gadgets across the curriculum. Rapid breakthroughs in technology are
rewriting the narrative surrounding the teaching and learning processes (Annemieke
etal, 2019). As a result pre-school teachers of the 21% century need to constantly
improve themselves up to their skill-sets in order to stay up to date with the rapidly
changing technology environment.

Artificial Intelligence and Early Childhood Teachers Education; Changing
Dynamics

Artificial Intelligence (Al) is a burgeoning technological field that has the
capacity to revolutionize multiple facets of human interaction. In the field of education,
artificial intelligence (Al) is being used to create new and creative ways of teaching and
learning. The methods are currently being tested in various educational environments
including the Early Childhood Education level and their effectiveness is being assessed
(Pedio etal 2019) with the growing popularity of (Al) technology, human are becoming
more exposed to and involved with these breakthroughs in several facets of their daily
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lives Artificial Intelligence has become a fundamental aspect of our daily lives,
encompassing virtual such as Siri and Alexa, smart home products and computer games
improved with (Al) technology (Touretzky etal., 2019).

Although these services and technologies are widely used in many settings like
home , schools, and recreational facilities, only a small number of individual have a
thorough comprehensive of the fundamental science and technology behind them.
However, as artificial intelligence (Al) becomes more and more of a topic to be
included into education at all levels, new demands are placed on key stakeholders
especially educators who are essential to the teaching and learning process
(Anyanwal3e etal.., 2022). As a result, it is critical to evaluate pre-school teacher’s
competence to teach this new subject because pre-school teacher’s preparedness is
expected to have a major impact on how well Artificial intelligence education works.
Pre-school teachers are an essential components of the educational system and their
contribution to the advancement of education in a country is still very vital, according
to (Sanusi etal 2024) as a result, it has been acknowledged that integrating artificial
Intelligence is essential to the advancement of the entire educational system

Early Childhood Teachers Training and Development in a Digital Era: Issues and
Challenges

According to Adetayo and Amede (2021), teachers must stay up to date with
worldwide experiences in order to improve pupils learning outcomes in light of the
changing nature of classroom practices in technologically advanced learning
environments. The need for Early Childhood Education teachers to improve their
pedagogical knowledge, competencies and abilities through professional development
opportunities and capacity development programme is highlighted by the way that
teaching approaches adapt to new trends. The pursuit of Nigeria’s human capital
development has been hampered by the failure to fulfill this vital need. As important
vehicles and agents of the educational system, Early Childhood Education teachers are
essential in helping pupils reach their greatest potential and makes significant
contribution to their communities and society at large in their Adulthood (Nein,
Amakiri & Peter 2024).

Teachers of pre-school must be current updated with global experiences and
improve pupils learning outcomes in light of the changing classroom practices in a
technologically advanced learning environment. Teaching approaches change in
reaction to emerging trends, therefore Early Childhood Education teachers must
constantly improve their pedagogical knowledge, abilities and skills through
professionals development opportunities and capacity building projects. Infact, Early
Childhood Education teachers play a pivotal role in the society and are essential to the
advancement of the country. Ukpepi (2024) argues that in all initiatives meant to
advance high-quality education in schools, Early Childhood Education teachers
continue to be essential players and change-agents.
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Integrating modern technology Into the classroom, and their attempts to overcome these
challenges have yielded varying degrees of success. A number of significant obstacles
to incorporating technology into the classroom faced by Early Childhood Education
teachers include

o Financial limitation.
o Instructor experiences and Attitudes
o Limited time

Disparities in capacities

Technical difficulties

Lack of funding

Resistance to change

Inadequate administrative support

Low computer literacy among pre-school teachers

Curriculum misalignment

Lack of incentive

Scarce training opportunities

o Lack of vision for a successful integration of technology into learning
processes. Significant barriers to the successful integration of technology in Early
Childhood Education classroom are also posed by teachers-related issues, ranging from
unfavorable attitudes, belief and reluctance towards technology. To tackle this
challenges or obstacles, all-encompassing approaches are needed with special emphasis
on teachers regular training, distribution of resources, administrative assistance, and a
well-defined plan for incorporating technology into instruction.

Impact of Artificial Intelligence on Early Childhood Education teachers

The Implementation, Integration and adoption of Artificial Intelligence (Al)
holds several significance to the completely transformation of Early Childhood
Education teachers in Nigeria. It has been found to have wide range of positive impacts
on pupils learning outcomes.
1. Artificial Intelligence (Al) can help teachers to predict pupils’ learning status
and performance, recommend learning resources and automatic assessments to improve
pupils learning experiences via Intelligent agent system, chatbots and recommendation
systems (Liang, 2021).

2. Al can help pre-school teachers by automating tasks, personalizing learning and
providing insight into pupils needs. Ultimately freeing up teachers to focus on
pupils interaction and instruction.

3. Artificial Intelligence helps to level the playing field in some instances by
making personalized learning more obtainable.
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4. Al can help pre-school teachers understand their pupils more accurately, and
more effectively.

5. Al has the potential to streamline teachers’ tasks and give them more time to
focus on educating their children.

6. Administrative tasks: Streamlining administrative task like collecting data gives
teachers more time to devote to developing and delivering impactful Lessons to
their children.

7. Assistive Technology: Atrtificial Intelligence can make education more
accessible to children with exceptional academic, physical and
emotional needs.

8. Interactive games: Children can play Interactive games that teach basic
academic skills while tracking vital data to help inform instruction.

9. Language access: Children who speak different language can use Al that
translates, allowing for more accessible communication.

10.  Artificial intelligence sets the space: Children learn at different rates, and Al
can help all children learn at the speed that’s right for them. This can reduce the
number of children who disengage in a lesson because the speed is too slow or
too fast for them (Bright Wheel, 2023).

Conclusion

The teaching and learning environment of Early Childhood Education will be
enhanced greatly with the adoption of Artificial Intelligence by pre-school teachers.
(Al) offer both benefits and challenges as it becomes a more prevalent education tool. It
is crucial for Early Childhood Education teacher to adjust and improve their training
and capacity development as Al continues to change the global educational scene in
order to properly Integrate Al into the teaching and learning process. However, as the
difficulties in trying to incorporate developing technology into educational setting
demonstrate, the move is not without its difficulties. A few of the challenges that pre-
school teachers encounter while implementing Al in the classroom amongst other are
lack of administrative support, lack of willingness by teachers and learners,
inappropriate qualification putting square pegs in round holes, opposition to change,
budgetary restrictions, skill gaps etc.

The potential advantage of Al in Early Childhood Education are enormous,
notwithstanding these difficulties, Artificial Intelligent has the ability to improve
educational outcomes, increase pupils engagement, and tailor learning experience. It is
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imperative that pre-school teacher participate in extensive training programmes and
capacity building exercise that tackled the fundamental problems impeding the
successful integration of Al into instructional strategies in order to fully realize the
potential of Al in Early Childhood Education. Through the implementation of all
encompassing training programmes, resource accessibility, innovation-friendly
policies, and cooperative partnerships, Nigeria can equip pre-school teachers with the
necessary skills to effectively leverage artificial intelligence’s transformative potential
in Early childhood Education and guarantee improve learning outcomes for every

pupils.

Recommendation

(1). Government should ensure that, experts in Early Childhood Education alone are
employed to teach at that level of the education system, by so doing square pegs
will be put in square holes and the needed result will be guarantee.

(2).  Encourage an innovative culture: Encourage Early Childhood Education
teachers to investigate and apply cutting-edge Al-  based teaching techniques
by creating an environment that is open to experimentation and
creativity within educational establishments. This might entail coming up with
reward for pre- school teachers who thrive at using Al into their lesson
plans.

(3). Fund Early Childhood Education Teachers Training Programs Comprehensive
pre-school teachers training programs emphasizing Al literacy and competency
development should be the top priority for the government and educational
establishments. These courses ought to provide pre-school teachers with
the abilities and information needed to apply Al technology in the classroom.

(4). Collaborative partnership: To promote pre-school teachers training and capacity
building programme in Artificial Intelligence foster
collaboration between government agencies, educational establishments and
international organizations. Stake holders can effectively tackle the potential
and problems posed by Atrtificial Intelligence (Al) in education by utilizing their
joint experience and resources.
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