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ABSTRACT

Artificial intelligence (AI) in this twenty-first (21) century cannot be overlooked in the early childhood education of learners with learning disabilities; this is because it requires human efforts using machines that have been coded in solving educational problems and decision-making. Artificial intelligence is a set of technological devices which perform a variety of advanced functions like ability to examine, understand and interpret written and spoken language and also make recommendations. Early childhood is a child-centred programme in which maximum learning takes place through play way techniques and also plays a valuable role in the overall development of children with learning disabilities. This paper therefore discussed on the concept of artificial intelligence, early childhood education, learners with learning disabilities, the need for artificial intelligence in early childhood education, curriculum component of early intervention for learners with learning disabilities. Based on the discussion of this study, recommendations were made that artificial intelligence should be adapted in the early intervention for learners with learning disabilities.
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Introduction


Artificial intelligence (AI) has been defined by different authors who are of the opinion that it has common elements in either solving problem or adding values to the existing knowledge. To Su and Yang (2023), artificial intelligence refers to computer systems that can perform complex tasks normally done by human-reasoning, decision making, creating, etc. It has also quickly moved from technology to everyday essential that is, it take human tasks like generating ideas, supporting human daily activities (the way we live and work) and analyze data more quickly than expected. According to McKinsey’s (2025) latest report, AI is projected to add up to $4.4 trillion to the global economy annually, and its impact is set to grow even stronger to the global economy every year. Mondal (2020) defined artificial intelligence as the science and engineering of making intelligent machines that solve different kinds of problems via natural language processing, neural network and machine learning. It can assist teachers and administrators to determine children’s learning potentials and performances and also exposes them to different learning tools or materials which can make them learn effectively in the classroom.

Artificial intelligence tools have been used in the field of early childhood education to corroborate learning and development among children. In recent time, technological devices such as touch screen mobile have been introduced in the early childhood education to assist children in developing their learning language skills in the early years. (Liu & Hwang, 2020). It is also believed that these digital technologies been used in the early childhood education have varying opportunities for children to learn and explore digitally which would lead to great educational outcomes.


Early child education refers to education for children from birth to age eight which is a critical period for a child’s development. It also focuses on fostering cognitive, social, emotional, and physical growth through structured activities, play, and early literacy and numeracy instruction. ECE lays the foundation for future learning, social skills, and overall well-being of children. It also aims to organize learning experiences beyond the family, preparing them for formal schooling and it is a crucial tool for learning and development in children. Coordination across preschools and primary schools promotes smooth transitions, enables children to build on their preschool skills, and facilitates a coordinated, sequential strategy for promoting early learning, which provides support for children across the life course (National Education Policy, 2020). Early childhood education degrees (2025) define it as its most basic level which encompasses all forms of education, both formal and informal. ECE ages cover birth through age eight. Children at these ages are entirely dependent on their adult caregivers, including parents, day-care providers, babysitters, extended family members, and teachers.


Learners with learning disabilities are those who have difficulty in the acquisition of basic skills such as remembering, following instruction etc and or academic skills due to difficulty using or understanding spoken or written language. These disorders may affect learner’s ability to read, write, speak, think, spell, and listen or to do mathematics. Council for Exceptional Children (CEC) (2025) submitted that learning disabilities are not primarily due to learner’s physical, intellectual or emotional disturbances, environment, cultural, or economic disadvantages. Learning disabilities are believed to occur because of an abnormality in the nervous system, either in the structure of the brain or in the functioning of brain chemicals. This causes a child with a learning disability to receive, process or communicate information in a different way. Therefore, researchers found out that there are no specific causes of learning disabilities in children but assumed to be due to some of the following factors: biological/biochemical factors, environmental factors, genetic factors, and nutritional factors (Pierangelo & Giuliani, 2006).
Concept of Artificial Intelligence (AI)


Artificial intelligence refers to method of making a computer system, a computer-controlled robot, or a software think intelligently in the same way human being reason. It is proficient by undergoing how human brain thinks, learn, work, and control in trying to solve a particular problem. AI can learn through data and can do the repetitive tasks with accuracy and without tiredness. It is very necessary that a system should teach itself because the data itself keeps changing and the knowledge which is derived from such data must be updated constantly.


McCarthy (1998) submitted the following as the applications of artificial intelligence:

· Machine Learning: This is an important and most popular area of artificial intelligence. The basic concept of this field is to make the machine learning from data as the human beings can learn from his/her experience. It also contains learning models on the basis of which the predictions can be making on unknown data.

· Accurate Searching: AI provides accurate information or data about a particular error and also gives the optimal solution after searching the whole search space.

· Gaming: It plays an important role in classy games such as checkers, chess, poker etc where it can think of large number of possible positions based on heuristic knowledge.

· Speech Recognition: Some technological devices are capable of recognising and comprehending the language in terms of sentences and their meanings while a human talks to it. It can handle different accents, slang words, noise in the background, change in human’s noise due to cold and so on.

· Handwriting Recognition: The handwriting recognition software reads the text written on paper by a pen or on screen by a stylus. It can also recognize the shapes of the letters and convert it into editable text for interpretation.
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Early Childhood Education


Early childhood education (ECE) which has to do with pre-primary education given to children between ages one and five. It represents the first important step in achieving the goals of education for all (EFA) since it is the foundation for a life-long education; government is expected to be actively involved in providing it for the younger children. It is evident that parents, caregivers, guidance, religious bodies, individuals provided early childhood education. According to Obielumani (2011) in Adenipekun (2004) views that this awfully low government’s participation in proprietorship of day care centres and nursery schools deny the poor, disadvantaged and marginalized groups access to early childhood education.


National Policy on Education (2004) refers early childhood education as the education given to an educational institution to children who are aged 3 to 5 plus prior to their entering the primary school. The policy also identifies the responsibilities of government at this level as the promotion and training of qualified pre-primary school teachers in adequate number, contribute to the development of suitable curriculum and supervise and control the quality of such institutions. 

Importance of Early Childhood Education

· Brain Development: At this period, rapid brain development begins which makes it crucial time for learning and development

· Long-Term Outcomes: ECE programes have a positive impact on children’s cognitive, social, and emotional development, leading to better outcomes in later life. 

· Breaking the Cycle of Poverty: Early childhood education can be a powerful tool for breaking the cycle of poverty by providing children from disadvantaged backgrounds with a strong start in life.

· Effect a smooth transition from the home to the school

· It prepares the child for the primary level of education

· Provision of adequate care and supervision for the children while their parents are at work (on the farms, in the market, offices etc).

· Inculcating in the child the spirit of enquiry and creativity through the exploration of nature, the environment, art, music and playing with toys, etc.

· Learning good habits, especially good health habits

· Teaching of rudiments of numbers, letters, colours, shapes, forms, etc through play. (NPE, 2004)

Learning Disabilities

The field of learning disabilities is complex and could be described as perplexing due to the heterogeneous nature of individuals that have been labelled as having learning disabilities. As at today, there are more than forty definitions of learning disabilities and this has not really helped the situation. Samuel Kirk the first person to use the term learning disabilities in 1963 defined the term Learning Disabilities as specific retardation or disorder in one or more of the processes of speech, language, perception behaviour, reading, writing or arithmetic. 

Also the U.S Office of Education in 1976 defined LD as “a disorder in one or more of the basic psychological processes involved in understanding or in using language, spoken or written which may manifest itself in an imperfect ability to listen, think, speak, read, write, spell or to do mathematical work. The term includes such conditions as perceptual handicap, brain injury, minimal brain dysfunction, dyslexia and developmental aphasia. (Oladele, 2016)
Salami (2009) cited Obani (2006) opined that the common educational characteristics that children with learning disabilities have is severe discrepancy between each child’s potential (intelligence and actual performance achievement in the subject he/she is learning disabled). Mark (2009) cited Lerner (1997) opined that learning disabilities is a condition that has link with human ability to learn through psychological processes coordinated by the brain such children have difficulties in understanding and using language (spoken or writing) imperfect ability to listen, think, speak, read and spell or to do mathematical calculations. The term also includes such conditions as perceptual handicaps brain injury, minimal brain dysfunction, dyslexia and developmental aphasia.
Learners with learning disabilities are often categorized as having mild, moderate and severe learning disabilities. They may possess average or above average intelligence, they are not therefore mentally retarded and they can be helped to learn at their own pace. Most of the times, learning disabilities are not detected until a child starts school and it is important to note that teachers of these children must know their areas of strengths and weaknesses. This makes the work of the teacher easier and the teaching learning process becomes meaningful. It should be noted that in addition to academic difficulties, children with learning disabilities exhibit behavioural and psychological difficulties and the cooperation of parents is essential if any tangible result is desired. (Salami, 2009)

The Need for Artificial Intelligence in Early Childhood Education for Learners with Learning Disabilities

In early childhood education, artificial intelligence tools are now being employed more and more to improve the learning and development of children. AI has also improved children’s abilities in reading, creativity, emotional regulation, cooperative learning, gaming, computation thinking (Su & Yang, 2022). The following are some of the need for artificial intelligence in early childhood education for learners with learning disabilities:

· Assist children with learning disabilities in recognizing AI technologies in their daily lives, teach them programming so they can use the technology in real-world contexts, and increases awareness.

· Voice assistants, networked smart toys and household robots increasingly consuming children’s life (Su & Yang, 2022).

· Artificial intelligence offers the potential to create customized, interactive learning experiences that can adjust to the needs and interests of young children.

· Strengthening personal competencies, developing a positive behavioural attitude, and encouraging a culture of continual learning and literacy are the main and direct components of skills preparation by learners with learning disabilities. (Fikri & Rhalma, 2024)

· AI offers an exciting opportunity to boost young learners’ creativity and enjoyment in early childhood education. These devices open opportunities that promote fun and playfulness in academic pursuits. Artificial intelligence has the potential to make learning activities more entertaining to learners. (Su & Yang, 2023)
Technological Devices in Curriculum Development for Early Childhood Education for Learners with Learning Disabilities
· Understanding how children learn: This is the first stage of learning where teachers at every angles introduced various methods of teaching to children to learn from the existing knowledge and new learning situations. As a good teacher, one needs to understand the best way by which children learn in the classroom so that effective learning situation can be achieved.
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Fig 1: A child playing game with Touchscreen Computer
Source: Libretexts.org
· Developing curriculum to support children’s learning: At this stage, curriculum should be developed in such a way meeting the needs of the child and also focuses on the key points to learn in the classroom and even outside the four wall of a classroom.

· Setting the stage for children’s learning: This is a stage where children are getting ready to swing into real learning situation and of course different learning styles to be used at various steps.
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Fig 2: A teacher monitoring children’s learning activities

Source: Libretexts.org

· Planning for children’s learning: Learning materials and methods are to be arranged in sequential order to achieve the already planned learning objectives. The teaching materials should be relevant to the curriculum and the teaching methodology should also be suitable for each step in learning. At this stage also, learning should be from simple to complex, known to unknown and from concrete to abstract.

· Making children’s learning visible: This is a real life learning situation where teachers reflect together on documentation of children’s play and learning. Family members can also offer insights into the children’s behaviour and ideas as well as share expectations of their children at home or in the community.
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Fig 3: Children observing the movement of snails
Source: Libretexts.org
Conclusion


Early childhood education is a very important aspect of the general education in any society. Even in traditional African societies, early childhood education is given proper attention. The fact now in modern societies is that because of their socio-economic engagements, parents no longer have enough time to stay at home and take care of their children. This is why artificial intelligence through the technological devices have been introduced to assist early childhood learners with learning disabilities in all round developments and also provide the type of stimulating learning environment which no home can provide. Therefore, it is necessary to promote all digital technologies in early childhood education to ensure an early start of equity and social justice in the human society.
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