Journal of Family & Society Research 5(1) June 2026, pp. 9 - 22

Artificial Intelligence and Early Childhood Development (ages 0-5):

Exploring Benefits, Risks and Ethical Consequences

Omaliko, J.C.1, & Onwuama, O.P2
1Department of Sociology & Anthropology, University of Nigeria, Nsukka

2Department of Police Practice, College of Law, University of South Africa (UNISA)

Corresponding author: joy.omaliko@unn.edu.ng
ORCID No: https:/ / orcid.org/0009-0001-9892-7650
Received: April 2, 2026; Final Revision: June 12, 2026; Accepted: June 13, 2026

Abstract

It is increasingly evident that Artificial intelligence (AI) has permeated contemporary
society and fundamentally transformed human activities globally. In spite of evidence
on the rapid benefits of Al in different sectors in society like health, industry, education
and so on, there is still limited research on the impact of Al on early childhood
development (ages 0-5). Early childhood is often a critical period when it comes to the
cognitive, emotional and behavioral growth of an individual. Therefore,
understanding how Al-integrated environments reshape these formative years is
essential. The paper utilizes a narrative review of journal articles, relevant academic
literature, policy briefs, books and internet sources. Findings indicate that while
artificial intelligence offers many benefits for children at their early development such
as personalized adaptive learning, interactive play, enhanced creativity, early
detection and special education, problem solving and acquisition of social skills, it also
poses significant risks. However, over-dependence on Al may hinder natural social
interactions, and unrestricted use of certain Al tools can expose children to digital
safety threats. This paper concludes by recommending a balanced approach that
integrates technology use with conventional learning. It further emphasises the vital
role of parental and educator guidance on the use of Al technologies by children as
one of the important ways to mitigate the negative impacts of Al on the developing
child, which extends to the family and society.

Keywords: Early childhood development, Artificial intelligence, Al ethics, Social
development, Al technologies

Introduction

Artificial Intelligence (AI) is an umbrella
term that encompasses a wide range of
computational approaches designed to
imitate aspects of human intelligence,
which has multiple subfields, including

machine learning, natural language
processing and computer vision (Thakkar
et al, 2024). It is a branch of computer
science which focuses on performing
human intelligence tasks by way of
learning, problem-solving and inferential
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decision-making (Yu et al, 2025). In
simpler terms, Al makes computers think,
learn and perform tasks like humans, such
as recognizing patterns, interpreting
language, making predictions, or deciding
what action to take next. Machines are
enabled to learn from experience, adapt to
new inputs, and perform tasks that
traditionally require human intervention.
(Jenni, 2023; Karimov, 2026)

In the present day, children are
familiarised with digital technologies
before they learn to talk, crawl or walk
(Adeyemi, 2025). Currently, traditional
media, like television, radio and
conventional learning methods, are
gradually getting replaced by interactive
digital technologies that offer instant access
to information, entertainment and learning.
Furthermore. new digital applications,
platforms, and technologies are emerging
at a pace that researchers and technically
skilled individuals find it difficult to keep
up with (Ali & Alam, 2024), and it is
evident that Artificial Intelligence is
transforming all societal sectors in quick
succession, including early childhood
development and care.

Child development is how a child
grows and changes over time (Cleveland
Clinic, 2025). Early Childhood
Development (ECD), according to Nadeau
et al. (2016), is an all-inclusive concept that
refers to the physical, cognitive, socio-
emotional, and linguistic development of
young children until the time they move
into primary school. UNICEF (2024) also
posits that early experiences have
profound impacts on children’s physical,
cognitive, emotional, and social
development, which equally extend into

adulthood. Early childhood development
which ranges from (0-5) years, therefore is
a critical stage for brains in developing
their lifelong cognitive competencies, such
as memory or decision-making, emotional
and physical health essential for children to
thrive, and for family and society’s well-
being.

Consequently, young children are
progressively exposed to technology in this
digital era, which changes the way they
learn and interact with their surroundings.
Al applications offer a variety of interactive
features designed to support learning, from
educational games to adaptive learning
aids (Muttaquin et al., 2024). In some
places in the world, especially in China,
young children interact with Al that can be
found in their environments in the form of
Al-assistive tools such as Al-enabled toys
or Al-powered voice assistants (Rui, 2024).
This increased exposure to Al has
tremendously transformed society. It has
the potential to improve children’s well-
being but also raises some concerns about
security, safety, and equity on the use of
these Al technologies (UNICEF, 2025; Rui,
2024). However, the use of Al in children’s
development is gradually replacing the
traditional face-to-face, physical nurturing
of children, which involves direct
interaction, emotional bonding, personal
care and cultural transmission of
traditional values and norms.

Theoretical Foundation

This study adopts Urie Bronfenbrenner's
Ecological Systems Theory (1979). The
theorist emphasises that children’s
development is influenced by multiple
levels of their surrounding environments.
The first of the five systems which is the
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microsystems is all about the child’s
interactions within the family and
educational settings, peers. The second,
which is the mesosystem is where children
are affected not only by their immediate
environments but also with connections
between microsystems, that is, how parents
and teachers’ communication about a
child’s progress affects the child’s
development. Third, the exosystem has to
do with external factors that indirectly
influence child’s development such as
parental workplace conditions. Fourth, the
macrosystem represents the broader
cultural context that shapes all other
systems, for instance - societal values,
beliefs, laws, and socioeconomic values.
Finally, the chronosystem which accounts
for temporal changes, including life
transitions, historical events (pandemics,
wars), and societal changes that reshape
individual development across the lifespan
(Guy-Evans, 2025).

These systems in Bronfenbrenner’s
theory = support  early  childhood
development in various ways in the sense
that changes in one level can have a
resounding impact on the other
levels (Cherry, 2026). Al as well, can play
many different roles in early childhood
development. Analyzing the relationships
between Bronfenbrenner five ecological
systems that interacts with children for
their development in connection with
Artificial intelligence tools, there are
varieties of Al tools that children can
engage with directly, there are also some
technological tools parents and others who
interact directly with children can operate,
as well as ones for stakeholders like policy

makers and government who indirectly
interact with children (Yu et al., 2025).

However, for Al to serve children,
especially in the formative ages of birth to
five years (ages 0-5years) effectively, policy
makers must establish comprehensive
policies and regulatory frameworks to
ensure communities implement these tools
safely (UNICEF, 2024). When Al tools used
in early childhood development are well
guided and supported by educators,
families, policy makers, they have the
potential to become powerful tools for
fostering inclusion, promoting ingenuity,
and bringing joy and growth to toddlers’
lives. Nevertheless, if the tools are misused,
it raises some serious ethical concern for
both the current and future generations
(Pei, 2025).

Methodology

This paper utilizes a narrative literature
review approach. The articles were
obtained from electronic repositories
including Google Scholar, Web of Science,
Research Gate, alongside published reports
from Non-Governmental Organizations
and other verified online sources. The
study prioritized especially articles that
emphasized the use of Al and early
childhood development including
education. However, other literature
talking about the benefits of Al and the
risks were also included. This paper
therefore synthesizes literature, published
policy reports and academic papers to
evaluate the benefits, risks and the
consequential ethical effects of the use of Al
during early childhood development (ages
0-5). This paper is organized under the
following headings:
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1 Innovation of Artificial Intelligence

Stages of early childhood development

3 The use and benefits of Al on early
childhood development

4 The risks and consequences of the use
of Al in the early childhood stage

5 Recommendations and conclusion

N

Innovation of Artificial Intelligence

The innovation of Al began in the 1950s
when Alan Turing proposed a practical test
for machine intelligence. This gave way to
the invention of Artificial Intelligence in
1956 by John McCarthy during the
Dartmouth Summer Research Project on
Artificial Intelligence; hence, it became an
official academic discipline. The focus was
on making machines use language to solve
problems (Cordeschi, 2007, Heikh et al.,
2023). Since the introduction of Al, its
development spans decades, with each
phase  bringing new  approaches,
innovations, and challenges. Al seeks to
imitate human cognitive functions such as
reasoning, learning, and decision-making,
empowering machines to solve complex
problems (Olabiyi et al., 2025).

The year 2017 was referred to as the
year of Al, when Google released the
original transformer model, which is now a
foundation of deep learning designs
(Amatrain, 2023). The recent development
of Generative Al, such as ChatGPT, a
branch of Al which focuses on creating new
content, such as text, images or audio, was
another advancement in the field of Al
(Oniani et al, 2023). It recently gained
popularity due to its complex language
models and its ability to facilitate natural
language conversations, answer queries as
well as assist with various other activities.
All these tools have been increasingly used

in early childhood development, and they
particularly influence how young children
grow and learn (Su & Yang, 2023).

Stages of early child development

The early developmental stages of a child
are classified into three distinct phases: (1)
infancy (from birth to 12 months, (2)
toddlerhood (1-3 years) and (3) pre-school
age (from 3-5 years) (Cleveland Clinic,
2025). These are the stages this paper
adopts. During these stages, children
develop their motor skills and master some
psychomotor skills, such as using hands
and fingers, walking and moving around
by children. At these stages, a child’s brain
also undergoes rapid development and is
highly sensitive to environmental stimuli,
both positive and negative, making it an
essential stage for growth and
development (Richter et al., 2019). They
also learn language and communication
skills to interact with others, while
simultaneously  building the social-
emotional competencies that enable them
to express and regulate their feelings and
emotions (Cleveland Clinic, 2025). Rapid
growth and significant development at an
early age, according to Warmansyah et al.
(2023), often form the basis for children’s
abilities in the future.

The cognitive, emotional, and social
areas of early child development influence
one another in many ways. At the cognitive
level, being with other children helps them
learn to consider not only their own point
of view but also others'. Socially, playing
with others allows a child to put into action
different skills that stimulate cognitive
skills, such as solving problems, imagining
games and developing his sense of
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humour. However, the more the child
develops these skills, the more enriching
his contacts with others. Furthermore,
emotionally, by being in contact with peers,
he develops the management of his
emotions (Meriem et al., 2020). For children
to achieve their full potential, as they grow
up, they need proper care, protection from
harm and a sense of security, opportunities
for early learning, and responsive
caregiving; like talking, singing and
playing - with parents and caregivers who
love them. This nurturing environment is
essential to nourish developing brains and
fuel growing bodies, a dynamic that is
increasingly mediated by children’s
interaction with emerging Al technologies
(UNICEF, 2017).

Uses and benefits of AI on early
childhood development

Al in early childhood development is all
about how machine learning and
automation can support real intellectual,
cognitive and social development in
children. In this contemporary digital age,
toddlers can navigate Tablet interfaces
faster than most adults (Lee, 2025).
Therefore, the integration of artificial
intelligence into early childhood learning
environments and development is not a
distant possibility but an urgent reality
(UNESCO, 2021). Some AI applications
help children to learn and at the same time,
support their cognitive and social
development in a fun and engaging way. It
is now very important that parents,
caregivers and teachers choose
applications that suit the needs and
development of children at their early stage
in life (Muttaquin et al., 2025). Al benefits

early childhood development in the
following ways:

Artificial Intelligence and early childhood
learning and cognitive support

The use of Artificial Intelligence
technologies in early childhood learning
helps to improve teaching, personalize
learning, and to enhance classroom
effectiveness during the early years. It can
also support caregivers (Cheathan et al.,
2025). Furthermore, when Al technologies
are  incorporated into  educational
platforms, such as play-based learning
tools, KIBO Robots, OSMO learning
system, StoryBots classroom and others,
they help in better cognitive development
in children by delivering individualized
learning experiences, especially during the
early stage. Through interactive exercise
like storytelling, vocabulary games, art
generation, music composition, and
conversation practices, Al can support
language acquisition and creativity,
thereby helping children build and acquire
skills in a playful manner (Lee, 2025;
Benebo-Solomon & Ohaka, 2024).

The inclusion of Al in early childhood
education proffers series of benefits which
can transform learning experiences in
young children while developing required
skills. In terms of personalized learning,
Al-powered platforms assess each child’s
performance and  adjust activities
accordingly. This allows children to learn at
their own pace, supporting both advanced
and struggling learners. The interactive
learning experiences, from gamified apps
(Duolingo [languages], Kahoot [quizzes],
SoloLearn [coding], and Khan Academy
[various subjects] to Al-driven storytelling
and pronunciation tools, Al makes learning
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more engaging and responsive to each
child’s interests (Yu et al., 2025).

Furthermore, Al enhances accessibility
and inclusion when it comes to childhood
development. Specialised tools powered by
Al ECD technology assist children with
special needs or language barriers to
participate fully in classroom activities.
Childhood Al systems can identify signs of
developmental delays or learning
disabilities, providing teachers and parents
with early alerts and knowledge (Lee, 2025;
Benebo-Solomon & Ohaka, 2024). Al-based
learning activities often involve problem-
solving scenarios and critical thinking
exercises. This stimulates critical thinking
by presenting the learners with challenges,
scenarios, and puzzles that require them to
think, analyse, evaluate, and apply their
knowledge (Yu et al., 2025).

It allows for a more personalised
learning experience and is helpful in
special education. The use of Al can also
improve skills of creative inquiry, as well as
theory of mind skills - the ability to
understand that others may have thoughts,
beliefs, desires, and intentions that differ
from one’s own - which is crucial for
developing empathy and navigating
complex social situations (Cheatham et al.,
2025). Concurrently, conversational Al
applications foster interaction in children
who may struggle in traditional social
settings, while optimising teaching quality,
parent-child interactions, early childhood
assessment, and administrative tasks
(Cheatham et al., 2025).

By powering administrative tasks like
attendance tracking, documentation, and
communication with families, Al grants
educators more time to focus on teaching

(Lee, 2025). Furthermore, early exposure to
Al technologies would familiarize children
with emerging technologies. This early
exposure would also prepare them for a
future where technology will play an
increasingly integral role in various aspects
of their life and work (Yu et al., 2025). In
cognitive support and development, Al
technologies can supplement and enhance
children’s cognitive development by
providing tools that support learning and
skill acquisition. It enhances learning
experiences help children develop crucial
skills, such as problem-solving, critical
thinking and creativity (Fillipcic, 2024).
Consequently, Al-powered mental health
applications can provide children with
immediate, personalised support by
offering coping strategies, mindfulness
exercises, and virtual therapeutic sessions,
thereby making mental and emotional
health care highly accessible (Fillipcic,
2024).

Finally, Al bridges the accessibility gap
in education. For instance, Al- powered
tools provide invaluable support for
children with disabilities. Al programmes
like Google’s speech-to-text programs, real-
time translation, and sensory-friendly
educational applications make learning
more inclusive. All these advancements
enable every child to participate fully,

regardless of physical or cognitive
challenges (Martin, 2025).
Artificial  Intelligence and  Social

Development of Children in the Early
Years

Social development in early childhood is
the process by which young children learn
and develop the social skills and emotional
intelligence necessary to engage in
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meaningful  interaction and  build
relationships with others and navigate
their environment (Preidyte, 2025). It
covers learning how to communicate,
cooperate, resolve conflicts, and
understand social and cultural norms.
Some factors, like family interactions, peer
relationships, cultural environment, and
most importantly, in this epoch, exposure
to artificial intelligence, are known to
influence the social development of
children (Adeyemi, 2025).

Al significantly impacts children's social
trajectories. Social robots and interactive
digital tools, for instance help children
develop and boost their social skills like
communication skills, virtual interactions,
emotional regulations, cooperation and
building relationship with their peers in a
controlled and safe manners (Montessori
Academy, 2024; Filipcic, 2024; Sethi & Jain,
2024). These social robots are also effective
social development tools for children with
special needs (Bakir, 2024). They help them
to manage collaborative play, compliment
the work in the classroom and provide the
opportunity for basic and cognitive
learning (Robin, 2018).

Social robots/toys like Gabbo, which
incorporates a voice-activated Al Chatbot
from Open Al has been designed to
encourage pre-school children to talk to it,
interact with it and carry out imaginative
play with it. The toy has the potential to
teach the children language and
communication skills (Kleinman & Calder,
2026). Similarly, the social robot Moxie is
created as a companion for children. It has
friendly eyes, which enable children to
better recognise emotions and navigate
social situations. It teaches children core

life values like kindness, friendship,
empathy and respect (Hitti, 2020). Kasper,
another specialised social robot, was
created to help children with autism
spectrum disorder. It serves as an
educational or therapeutic tool to facilitate
and help develop communication and
social interaction skills in children with
autism. The robot assumes the role of social
mediator and encourages the children to
interact with fellow children and adults
(Robins et al., 2018).

Artificial Intelligence and Emotional
Development of Children on Early
Childhood

The emotional impact of Al tools is another
important area where these technologies
are making a significant difference in early
childhood development. Al tools such as
robotic toys like Alpha Mini, Coji, Qobo,
and LegoBoost are increasingly designed to
create positive emotional experiences,
nurturing an intimate bond between the
child and the technology. These robots
involve children in activities that require
emotional  expression and  social
collaboration (Kewalramani et al., 2021;
Huang et al., 2024). Coji, for instance, uses
emoji language, and this not only makes
learning fun but also encourages children
to articulate their emotions. Qobo and
LegoBoost, on the other hand, with their
abilities to perform compound sequences
like dancing or singing, create
opportunities for children to engage in
collaborative play, thereby enhancing their
socioemotional development in a way that
is both engaging and educational (Huang
et al.,, 2024). This is achieved through
thoughtful design choices that emphasise
politeness, cheerfulness, and friendly
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interactions. Children can now learn to feel
and show empathy for others (Ali-Ahmad,
2025).

Nevertheless, the future of early
childhood development will not be shaped
by technology alone, but by meaningful
collaboration between educators,
researchers, innovators, and families who
share the same goal of giving every child
the opportunity to thrive (Rajab, 2026).

Risks of Use of AI in Early Childhood
Development

Generation of Harmful Information to Children
Al has vast opportunities for humanity, yet
its integration into early childhood
development is not without risks and
ethical dilemmas. Because of the
vulnerability of young children (ages 0-5),
they demand an exceptionally cautious and
responsible approach to the use of
technology. Al could help with creativity,
education, and social and emotional
development in early childhood, but it can
confuse young children and generate
harmful misinformation and inappropriate
content (Chng, 2025). Al algorithms may,
for instance, strengthen existing biases
when taught on biased data (Lee, 2025;
Grundmeier et al., 2026). Since the
technologies are created to show
information and content one requested and
shows interest in, it can be dangerous for
children because it can allure them into
discriminatory, violent, immoral or
dangerous content.

Issues of “Deskilling” and “Never-skilling”

There are major concerns about the use of
Al in the early years of children's
development. Grundmeier et al. (2026) are
deeply worried about the exposure of Al

programmes to children in their early
childhood without proper guidance from
parents and caregivers. Such exposures can
lead to issues like “deskilling”, which
simply means a situation where kids lose
the ability to do something they could
previously do because of an over-
dependence on Al tools. There also came
“never skilling,” which means that children
never learn to do a particular task because
they have actually asked AI to do it for
them as opposed to using the Al as a tool to
help them to learn (Grundmeier et al.,
2026). The constant use of Al and relying
heavily on Al recommendations and
computerised decision-making processes
may hinder children’s development of
critical thinking, problem-solving abilities
and independent decision-making skills
(Cela et al., 2024).

Digital Divide in using Al tools

The digital divide could be referred to as
the gap between those who have access to
digital technologies, like the internet and
Al, and those who do not have access to
such technologies (Bozic, 2023). Al can risk
aggravating the existing digital divide,
since it can inflate access. The benefits of Al
in early childhood development will
largely help those with access to reliable
internet, suitable devices, and parents or
educators equipped to integrate these tools
(Dong, 2025). However, families from
lower socioeconomic backgrounds may
lack the financial resources for Al-powered
devices or high-speed internet, creating a
new form of educational inequality.
Furthermore, educators and parents in
underserved communities may not receive
adequate training on how to effectively use
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Al tools, leading to underutilization or
misuse of the technology (Dong, 2025).

Excessive Screen Time

Over-reliance on Al-powered digital tools
could lead to excessive screen time, which
potentially displaces face-to-face
interaction. Excessive use of screens by
children (ages 0-5) can be detrimental to
their health (Muppala et al., 2023). This has
been linked to adverse effects on
neurodevelopment and cognitive
performance. Prolonged screen exposure
may impair attention, regulation, memory
consolidation, and fine motor skills
(Murillo & Rocca, 2025). Again, Al cannot
replicate the  nuanced  emotional
connection, spontaneous responsiveness,
and empathetic guidance that a human
educator or parent provides. There is a risk
that children might interact more with
screens than with people, hindering their
social development. The long-term effects
of extensive Al interaction on young
children's developing brains are not yet
fully understood, raising concerns about
attention spans, creativity, and critical
thinking. Therefore, AI must always be
viewed as a supplement to human
interaction, not a substitute. The human
element remains the irreplaceable
cornerstone of early childhood (Cimino et
al., 2024). As a result of this negative effect,
the international guidelines from the
World Health Organization (WHO) and
the American Academy of Pediatrics (AAP)
recommend limiting screen time (ST) to a
maximum of 1hour per day for children
aged 2 to 5 years (Nuvoli et al, 2025).

Content Quality

When it comes to the quality of Al-
generated content designed for children,
this can vary extensively. It may cause
concerns regarding the suitability,
accuracy, and educational and
developmental value of the information
provided to children. If these Al tools used
by children (ages 0-5) are not meticulously
selected, carefully curated, or regulated,
they can propagate misinformation or
content that is not developmentally
appropriate for these children (UNICEEF,
2024).

Ethical risks
Artificial Intelligence has made some
outstanding progress recently by enabling
machines to perform complex and difficult
tasks and make independent decisions.
Nevertheless, the improvement raises
some essential ethical questions. One of the
greatest problems is whether Al can be
programmed to have morals, as moral
decision-making is a human trait that
involves empathy and the ability to
distinguish between right and wrong.
Although Al systems can operate from vast
amounts of data and mimic human
behaviour, they lack the inherent
understanding of morality that humans
possess  (Shin, 2025; Olufemi, 2023).
However, in early childhood development,
personal data collected and analysed about
children (e.g., sensitive information about
behaviour and preferences) raises serious
ethical questions regarding privacy and
data security, particularly when data are
collected without parental consent or
adequate protections (UNICEF, 2024).
Furthermore, considering the ethical
implications of using Al with children
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involves questions regarding consent, the
appropriate role of AI in childhood
development, and the long-term impact of
early exposure to Al technologies.
Therefore, there is an urgent need for
teachers, school administrators, parents, as
well as policymakers to establish effective
and ethical Al policies designed to ensure
that Al systems for early childhood are
developed and implemented responsibly
(UNICEEF, 2024).

Conclusion

This paper bridges gaps in literature by
exploring the benefits, risks and ethical
implications of the use of Al technological
tools on early childhood development
(ages 0-5). Other research has not really
paid much attention to the use of Al and
children (ages 0-5). It was found in the
paper that Al has enormous opportunities
and benefits for children in their early
formative years. The study highlighted
some of the benefits of Al on early
childhood development, especially for
children (ages 0-5). However, its
integration  into  early  childhood
development is not without risks and
ethical impasses. Al in early childhood
care can be used directly by children and by
individuals who interact directly with
children, such as parents, family members
and educators. As society continues to
harness Al technologies to enhance early
childhood development, there is a need to
develop corresponding practical
frameworks to mitigate the risks of Al on
early childhood development and care.

Recommendations
e Supervision of Al tools: AI Chatbot and
tools must be used by children under

the guidance and supervision of their
parents and caregivers to help them
navigate the risks and avoid
misinformation and inappropriate
content.

There should be a balanced approach
that integrates technology use with
conventional learning. Since children
are becoming immersed in the use of
Al, it must be ensured that Al serves as
a supplement to, not as a replacement
of, play-based learning and in-person
education from parents and teachers.
Al tools should be designed in such a
way that they support children from
low  socio-economic regions. All
children should benefit from Al
technologies.

There should be a comprehensive Al
training programme for both parents
and educators to enable them to
understand the use of Al and how to
monitor the technologies used by the
children.

Policy = makers, institutions and
government must enforce strict data
privacy standards specifically for early
childhood development.

To mitigate these risks, Al systems
must be designed with vigorous ethical
guidelines that prioritise inclusivity,
transparency, and accountability.

It is therefore imperative to establish
ethical frameworks that prioritise
children's  rights, privacy, and
developmental needs during the use of
these technologies. Parents, educators,
psychologists, and Al developers must
collaborate in order to address these
issues.

Journal of Family & Society Research 5(1) June 2026

17



References

Adeyemi, V. (2025). The impact of digital
technology on a child’s cognitive and social
development: Implications for education.
Premier Journal of Psychology, Review.
2,100006.
https:/ /doi.org/10.70389/PJP.100006.

Akdeniz, M. & Ozding, F. M. (2021). An
artificial intelligence based smart toy for
pre-school children. International Journal of
Child-Computer  Interaction 29, 100347.
https:/ /doi.org/10.1016/].ijcci.2021.100347

Ali, M., Aini, M.A., & Alam, S.N. (2024).
Integrating technology in learning in
Madrasah: Towards the digital age.
Indonesian Journal of Education, 4(1), pp. 290-
304.
https:/ /felifa.net/index.php/INJOE/ articl
e/view/195

Amtrain, X. (2023, February).
models:  An  introduction
Preprints.
www.researchgate.net/ publication/36854
0509_trqnsformer_models_an_introductio
n_and_catalog

Anderson, J. (2024, October). The impact of Al on
children’s development. EdCast.
https:/ /www.gse.harvard.edu/ideas/edc
ast/24/10/impact-ai-childrens-
development

Bakir, V., (2024). Artificial intelligence-assisted
early childhood development:
Effectiveness, challenges, and ethical
issues. Journal of Psychology and Technology,
1(1), pp. 1-15. https:/ /jpsytech.com

Black, M.M., Walker, S.P., Fernald, L.C.H,,
Andersen, C.T., DiGirolamo, A.M., Lu, C,,
McCoy, D.C, Fink, G. Shawar, Y.R,
Shiffman, J., Devercelli, A.E., Wodon, Q.T.,
Vargas-Baron, E., Grantham-McGregor, S.
(2017). Early childhood development
coming of age: science through the life

Transformer
and  catalog.

Bozic, V. (2023, May). Risks of digital divide in
using artificial intelligence (Al). Preprints.
https:/ /www.researchgate.net/ publicatio
n/371126516_RISKS_OF_DIGITAL_DIVID
E_IN_USING_ARTIFICAL_INTELLIGEN
CE_AI

Cela, E., Fonkam, M. & Potluri, RM. (2024).
Risks of Al-assisted learning on student
critical thinking: A case study of Albania.
International Journal of Risk and Contingency
Management 12(1), PP- 1-9.
https:/ /doi.org/10.4018/IJRCM350185.

Cheatham, C., Hamel, E., Parter, V., Ruble, K. A.
& Stegelin, D. (2025, August). Al and early
childhood education: Opportunities, concerns
and recommendations. Institute for Child
Success.
https:/ /www instituteforchildsuccess.org
/wp-content/uploads/2025/09/1CS_AlI-
and-ECE_Aug-2025.pdf

Cherry, K. (2026, June). The Bronfenbrenner
ecological model and its 5 systems. Very Well
Mind.
https:/ /www.verywellmind.com/bronfen
brenner-ecological-model-7643403

Chng, S.Y., Tern, M.J.W., Lee, Y.S, Cheng, L.T,
Kapur, J, Eriksson, ].G., Chong, YS. &
Savulescu, J. (2025). Ethical considerations
in Al for child health and recommendations
for child-centered medical Al. NPJ Digit
Medical, 8(152), PP 1-10.
https:/ /doi.org/10.1038 /s41746-025-
01541-1.

Cimino, S., Maremmani, A.G.I. & Cerniglia, L.
(2024). The use of artificial intelligence in
early childhood education. Societies, 15(12),

p-  341. https:/ /doi.org/10.3390/
s0c15120341

Cleveland Clinic (2025, April). Child
development. Cleveland Clinic.

https:/ /my.clevelandclinic.org/health/art
icles/21559-child-development

course. Lancet, 389(10064), pp. 77-90. | Cordeschi, R. (2007). Al turns fifty: Revisiting

https:/ /doi.org/10.1016/50140- its origins. Applied Artificial Intelligence,

6736(16)31389-7. 21(4-5), pp- 259-279.
Journal of Family & Society Research 5(1) June 2026 18


https://doi.org/10.70389/PJP.100006
https://doi.org/10.1016/j.ijcci.2021.100347
https://felifa.net/index.php/INJOE/article/view/195
https://felifa.net/index.php/INJOE/article/view/195
http://www.researchgate.net/publication/368540509_trqnsformer_models_an_introduction_and_catalog
http://www.researchgate.net/publication/368540509_trqnsformer_models_an_introduction_and_catalog
http://www.researchgate.net/publication/368540509_trqnsformer_models_an_introduction_and_catalog
https://www.gse.harvard.edu/ideas/edcast/24/10/impact-ai-childrens-development
https://www.gse.harvard.edu/ideas/edcast/24/10/impact-ai-childrens-development
https://www.gse.harvard.edu/ideas/edcast/24/10/impact-ai-childrens-development
https://jpsytech.com/
https://doi.org/10.1016/S0140-6736(16)31389-7
https://doi.org/10.1016/S0140-6736(16)31389-7
https://www.researchgate.net/publication/371126516_RISKS_OF_DIGITAL_DIVIDE_IN_USING_ARTIFICAL_INTELLIGENCE_AI
https://www.researchgate.net/publication/371126516_RISKS_OF_DIGITAL_DIVIDE_IN_USING_ARTIFICAL_INTELLIGENCE_AI
https://www.researchgate.net/publication/371126516_RISKS_OF_DIGITAL_DIVIDE_IN_USING_ARTIFICAL_INTELLIGENCE_AI
https://www.researchgate.net/publication/371126516_RISKS_OF_DIGITAL_DIVIDE_IN_USING_ARTIFICAL_INTELLIGENCE_AI
https://doi.org/10.4018/IJRCM.350185?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://www.instituteforchildsuccess.org/wp-content/uploads/2025/09/ICS_AI-and-ECE_Aug-2025.pdf
https://www.instituteforchildsuccess.org/wp-content/uploads/2025/09/ICS_AI-and-ECE_Aug-2025.pdf
https://www.instituteforchildsuccess.org/wp-content/uploads/2025/09/ICS_AI-and-ECE_Aug-2025.pdf
https://www.verywellmind.com/bronfenbrenner-ecological-model-7643403
https://www.verywellmind.com/bronfenbrenner-ecological-model-7643403
https://doi.org/10.1038/s41746-025-01541-1
https://doi.org/10.1038/s41746-025-01541-1
https://doi.org/10.3390/%20soc15120341
https://doi.org/10.3390/%20soc15120341
file:///C:/Users/Lenovo/Documents/Cleveland%20Clinic.%20https:/my.clevelandclinic.org/health/articles/21559-child-development
file:///C:/Users/Lenovo/Documents/Cleveland%20Clinic.%20https:/my.clevelandclinic.org/health/articles/21559-child-development

https:/ /doi.org/10.1080/088395107012523
04

Dong, C. (2025). Artificial Intelligence in early
childhood education: Opportunities and
challenges. (2025). Global Journal of Human-
Social ~ Science,  25(2), pp.  53-59.
https:/ /socialscienceresearch.org/index.p
hp/GJHSS/ article/ view /104288

Early Childhood Peace Consortium [ECPC].
(2018). 2030 sustainable development goals.
Early Childhood Peace Consortium.
https:/ /ecdpeace.org/work-content/2030-
sustainable-development-goals

Eaveson, K. (2025, November). The importance of
developing emotional intelligence in children’s
early years. The Voice of Early Childhood.
https:/ / thevoiceofearlychildhood.com/th
e-importance-of-developing-emotional-
intelligence-in-childrens-early-years/

Eva, C. & Edvina, C. (2025, July). Al tools in early
childhood education: Opportunities, challenges
and implications. Preprints.
https:/ /www.preprints.org/manuscript/2
02507.0627

Filipcic, S. (2024, July). Opportunities for children
in the Al age: A school social worker’s
perspective. LinkedIn.
https:/ /www linkedin.com/pulse/opport
unities-children-ai-age-school-social-
workers-sara-filip %C4%8Di % C4 %87-cd6af

Grundmeier, RW., Fiks, A.G., Janssen, B.P,,
Proctor, S.N, Ferro, M.D. & Johnson, K.B.
(2026). Generative Artificial Intelligence:
Implications for families and Pediatricians.
American Academy of Pediatrics, 154(4),
€2025074912.
https/ /doi.org/10.1542/ peds.2025-074912

Guy-Evans, O. (2025, May). Bronfenbrenner’s
ecological systems theory. Simply Psychology.
https:/ /www.simplypsychology.org/bron
fenbrenner.html

Hitti, N. (2020, September). Mozie is a smart robot
that teaches children life lesson. Dezeen.
https:/ /www.dezeen.com/2020/09/09/m
oxie-teaching-robot-children-embodied/

Huang, R., Bao, Y., Wang, Y. & Wei, J. (2025).
Exploring Al tools in early childhood
education: Usage patterns, functions and
developmental outcomes. In Ozturk, N.
(Ed.), Contemporary Issues in Early Childhood
Education and Care. In Education and Human
Development. IntechOpen. https://www.
intechopen.com/chapters/1191372

Jenni, (2023, November 6). The history of artificial
intelligence: From concept to reality. Jenni.
https:/ /jenni.ai/ artificial-

intelligence/history
Karimov, A. (2026, January). History of artificial
intelligence  .Swiss  Cyber  Institute.

https:/ /swisscyberinstitute.com/blog/ hist
ory-artificial-intelligence/

Kewalramani S, Palaiologou I, Dardanou M. &
Philipson, S. (2021). Using robotic toys in
early childhood education to support
children’s social and emotional
competencies. Australasian Journal of Early
Childhood, 46(4), pPP- 355-3609.
https:/ /doi.org/10.1177/183693912110566
68

Kleinman, Z. & Calder, E. (2026, March 13). Al
toys for children misread emotions and respond

inappropriately,  researchers warn. BBC.
https:/ /www.bbc.com/news/articles/cly
g4wxbnxgo

Klimova, B. & Pikhart, M. (2025) Exploring the
effects of artificial intelligence on student
and academic well-being in higher
education: A mini-review.  Frontier
Psychology, 16, 1498132. https://doi.org/
10.3389/fpsyg.2025.1498132

Lee, B. (2025, June ). Al in early childhood
education: How technology is shaping young
learners Westshore..
https:/ /westshorefurniture.com/ ai-in-
early-childhood-education/

Martin, A. (2025, November). Al and Kids: Why
is Al important in kids’ growth and learning.
Codingal.
https:/ /www.codingal.com/coding-for-
kids/blog/ai-kids-growth/

Journal of Family & Society Research 5(1) June 2026

19


https://doi.org/10.1080/08839510701252304
https://doi.org/10.1080/08839510701252304
https://socialscienceresearch.org/index.php/GJHSS/article/view/104288
https://socialscienceresearch.org/index.php/GJHSS/article/view/104288
https://ecdpeace.org/work-content/2030-sustainable-development-goals
https://ecdpeace.org/work-content/2030-sustainable-development-goals
https://thevoiceofearlychildhood.com/the-importance-of-developing-emotional-intelligence-in-childrens-early-years/
https://thevoiceofearlychildhood.com/the-importance-of-developing-emotional-intelligence-in-childrens-early-years/
https://thevoiceofearlychildhood.com/the-importance-of-developing-emotional-intelligence-in-childrens-early-years/
https://www.preprints.org/manuscript/202507.0627
https://www.preprints.org/manuscript/202507.0627
https://www.linkedin.com/pulse/opportunities-children-ai-age-school-social-workers-sara-filip%C4%8Di%C4%87-cd6af
https://www.linkedin.com/pulse/opportunities-children-ai-age-school-social-workers-sara-filip%C4%8Di%C4%87-cd6af
https://www.linkedin.com/pulse/opportunities-children-ai-age-school-social-workers-sara-filip%C4%8Di%C4%87-cd6af
https://dx.doi.org/10.1542/peds.2025-074912
https://www.simplypsychology.org/bronfenbrenner.html
https://www.simplypsychology.org/bronfenbrenner.html
https://www/
https://jenni.ai/artificial-intelligence/history
https://jenni.ai/artificial-intelligence/history
https://swisscyberinstitute.com/blog/history-artificial-intelligence/
https://swisscyberinstitute.com/blog/history-artificial-intelligence/
https://doi.org/10.1177/18369391211056668
https://doi.org/10.1177/18369391211056668
https://www.bbc.com/news/articles/clyg4wx6nxgo
https://www.bbc.com/news/articles/clyg4wx6nxgo
https://doi.org/
https://westshorefurniture.com/ai-in-early-childhood-education/
https://westshorefurniture.com/ai-in-early-childhood-education/

Mascio, T., Caruso, F. & Paretti, S. (2023). How
to make an artificial intelligence algorithm
ecological?  Insight  form  holistic
perspective. Proceedings of the 15 Biannual
Conference of the Italian SIGH Chapter, 21, pp.
1-7.
https:/ /doi.org/10.1145/3605390.3605398

Meriem, C., Khaoula, M., Ghizlane, C., Asmaa,
M. & Ahmed, A. (2020) Early childhood
development (0 - 6 years old) from healthy
to pathologic: A review of the literature.
Open Journal of Medical Psychology, 9, pp.
100-122.
https:/ /doi.org/10.4236/ 0jmp.2020.93009.

Montessori Academy (2024, October). The
benefits of social development in early
childhood. Montessori Academy.
https:/ /montessoriacademy.com.au/socia
l-development-in-early-childhood/

Muppalla, S.K, Vuppalapati S, Reddy P. A. &
Sreenivasulu H. (2023). Effects of excessive
screen time on child development: An
updated review and strategies for
management, 15(6), e40608.
https:/ /doi.org/ 7759/ cureus.40608.

Murillo, A. Y. & Roca, P. (2025). Impacts of
technological devices use in children of
early education. Education Quarterly
Reviews, 8(3), pp. 90-100. https://doi.org/
10.31014/ aior.1993.08.03.595

Muttaqin, M.A., Putro, R.L. & Ramadhan, A A.
(2024). The impact of using Al-based
applications on early childhood cognitive
development. 6 Symposium on Humanities
and Social ~Science, Indonesia, (1-12).
http:/ /doi.org/10.31603 / bised.

Nadeau, S. & Hasan, R. (2016). Early childhood
development: A review of the global
evidence. Policy Brief, Malawi. World Bank
Group.
www.http:/ /hdl.handle.net/10986/24575

Nuvoli, V. Camanni, M. Maiani, I. Ponte, S.
Black, M. & Lazzerini, M. (2025). Digital
screen exposure in infants, children and
adolescents: A systematic review of
existing recommendations. Public Health in

Practice, Elsevier, 10:100653.
https:/ /doi.org/10.1016/j.puhip.2025.1006
53

Olabiyi, W., Akinleye, D. & Joel, E. (2025,
January). The evolution of Al: From rule-based
systems  to data driven intelligence.
ResearchGate.
https:/ /www.researchgate.net/ publicatio
n/388035967_The_Evolution_of_Al_From_
Rule-Based_Systems_to_Data-
Driven_Intelligence/ citations

Oniani, D. Hilsman, J., Peng, Y., Poropatich, K.,
Pamplin, ]J.C., Legault, G. L. & Wang, Y.
(2023). Adopting and expanding ethical
principles  for  generative  artificial
intelligence from military to healthcare.
NP]  Digital  Medicine,  6(1), 225.
https:/ /doi.org/10.1038 /s41746-023-
00965-x.

Palaiologou, 1., Kewalramani, S. & Dardanou,
M. (2021). Make-believe play with the
Internet of Toys: A case for multimodal
playscapes. British Journal of Educational
Technology,  52(6),  pp.  2100-2117.
https://doi.org/10.1111/bjet.13110

Preidyte, K. (2025, February). Social development
in early childhood explained. Hatching
Dragons. https:/ /www .hatching-
dragons.com/blog/social-development-in-
early-childhood-explained

Rajab, N. (2026, March ). How artificial
intelligence can transform early childhood.
Medium. development. https://medium.
com/@neyrajy/how-artificial-intelligence-
could-transform-early-childhood-
development-9bla359a9e21

Richter, L., Black, M., Britto, P., Daelmans, B.,
Desmond, C., Devercelli A., Dua, T., Fink,
D. Heymann, ], Lomardi, J., Lu, C,
Naicker, S. & Vargas-Baron, E. (2019). Early
childhood development: an imperative for
action and measurement at scale. The British
Medical Journal Global Health, 4(4), e001302.
https:/ /doi.org/10.1136/ bmjgh-2018-
001302

Journal of Family & Society Research 5(1) June 2026

20


https://doi.org/10.1145/3605390.3605398
https://doi.org/10.4236/ojmp.2020.93009
https://doi.org/7759/cureus.40608
https://doi.org/
https://doi.org/10.1016/j.puhip.2025.100653
https://doi.org/10.1016/j.puhip.2025.100653
https://www.researchgate.net/publication/388035967_The_Evolution_of_AI_From_Rule-Based_Systems_to_Data-Driven_Intelligence/citations
https://www.researchgate.net/publication/388035967_The_Evolution_of_AI_From_Rule-Based_Systems_to_Data-Driven_Intelligence/citations
https://www.researchgate.net/publication/388035967_The_Evolution_of_AI_From_Rule-Based_Systems_to_Data-Driven_Intelligence/citations
https://www.researchgate.net/publication/388035967_The_Evolution_of_AI_From_Rule-Based_Systems_to_Data-Driven_Intelligence/citations
https://www.hatching-dragons.com/blog/social-development-in-early-childhood-explained
https://www.hatching-dragons.com/blog/social-development-in-early-childhood-explained
https://www.hatching-dragons.com/blog/social-development-in-early-childhood-explained
https://medium/
https://doi.org/10.1136/bmjgh-2018-001302
https://doi.org/10.1136/bmjgh-2018-001302

Robins, B., Dantenhahn, K. & Nadel, J. (2018,
January). Kasper, the social robot & ways it
may help children with autism: An overview.
ResearchGate. https://www.researcheate.
net/ publication/332486601_Kaspar_the_s
ocial_robot_and_ways_it_may_help_childr
en_with_autism_-_An_overview

Samuelsson, R. (2023). A shape of play to come:
exploring children’s play and imaginaries
with robots and Al computers and
education: Artificial intelligence. Elsevier, 5,
pp-1-10. https:/ /doi.org/10.1016/
j.caeai.2023.100173

Sethi, S. S. & Jain, K. (2024). Al technologies for
social emotional learning: recent research
and future directions. Journal of Research in
Innovative Teaching & Learning, 17(2), pp.
213-225. https://doi.org/10.1108/JRIT-03-
2024-0073

Seymour, E. (2019, August 29). Born to be digital.
Voice of America.
https:/ /www.voanews.com/a/student-
union_gen-z-born-be-digital /6174519.html

Sheikh, H., Prins, C. & Schrijvers, E. (2023).
Artificial intelligence: Definition and
background. In: Mission Al (Ed.). Research
for Policy, (pp. 14-41). Springer Cham.
https:/ /doi.org/10.1007 /978-3-031-21448-
6_2

Shin, D. (2025). Can Al have a sense of morality?
Al &  Society, 40, pp. 4169-4170.
https:/ /doi.org/10.1007 /s00146-025-
02476-7

Su, J. & Yang, W. (2023). Unlocking the power
of ChatGPT: a framework for applying
generative Al in education. East China
Normal University Review of Education, 6, pp.
355-6. https:/ /doi.org/10.1177/
20965311231168423.

Tabaghdehi, S.A. & Ayaz, A. (2025). Al ethics in
action: A circular model for transparency,
accountability —and  inclusivity.  Brunel
University Research Archive.
https:/ /bura.brunel.ac.uk/bitstream /2438
/31699/3/FullText.pdf

Thakkar, A. Gupta, A. & De Sousa, A. Artificial
intelligence in positive mental health: A
narrative review (2024). Front Digital
Health, 18(16), pp. 1-11. https://doi.org/
10.3389/fdgth.2024.1280235

UNICEF, (2017). Early childhood development: For

every  child, every moment  matters.
https:/ /www .unicef.org/early-childhood-
development#

UNICEF, (2023). Early childhood development:
UNICEF  wvision  for  every  child.
https:/ /www.unicef.org/media/145336/
ile/Early_Childhood_Development_-
_UNICEF_Vision_for_Every_Child.pdf

UNICEF, (2023). How is artificial intelligence
reshaping early child hood development
https:/ /www.unicef.org/media/163786/
ile/202410_Blog%20ECD %20and %20Al_c
w_zj_am.pdf.pdf

UNICEF, (2024). How is artificial intelligence
reshaping  early  childhood  development?
https:/ /www.unicef.org/media/163786/
ile/2024-10

UNICEF, (2025). Al and early childhood education:
A need  for robust safeguards.
https:/ /www instituteforchildsuccess.org
/ ai-early-childhood-education/

Vyshniak, A. (2025, July). Can Al improve parent-
teacher communication? UNOWA.
https:/ /www.unowa.eu/blog/ can-ai-
improve-parent-teacher-communication

Waite, R. (2025, May). How can Al positively
impact education? The Voice of Early
Childhood.
https:/ /thevoiceofearlychildhood.com/ho
w-can-ai-positively-impact-education/

Yu, E. Burns, S., Wiebe, ]J.P., Schmeichel, A. &
Perlman, M. (2025). Application of artificial
intelligence in early childhood
development: a scoping review protocol.
The British Medical Journal, 15, e106044.
https:/ /doi.org/10.1136 / bmjopen-2025-
106044.

Journal of Family & Society Research 5(1) June 2026

21


https://www.researchgate/
https://doi.org/10.1016/
https://doi.org/10.1108/JRIT-03-2024-0073
https://doi.org/10.1108/JRIT-03-2024-0073
https://www.voanews.com/a/student-union_gen-z-born-be-digital/6174519.html
https://www.voanews.com/a/student-union_gen-z-born-be-digital/6174519.html
https://doi.org/10.1007/978-3-031-21448-6_2
https://doi.org/10.1007/978-3-031-21448-6_2
https://doi.org/10.1177/
https://bura.brunel.ac.uk/bitstream/2438/31699/3/FullText.pdf
https://bura.brunel.ac.uk/bitstream/2438/31699/3/FullText.pdf
https://doi.org/%2010.3389/fdgth.2024.1280235
https://doi.org/%2010.3389/fdgth.2024.1280235
https://www.unicef.org/media/145336/file/Early_Childhood_Development_-_UNICEF_Vision_for_Every_Child.pdf
https://www.unicef.org/media/145336/file/Early_Childhood_Development_-_UNICEF_Vision_for_Every_Child.pdf
https://www.unicef.org/media/145336/file/Early_Childhood_Development_-_UNICEF_Vision_for_Every_Child.pdf
https://www.unicef.org/media/163786/file/202410_Blog%20ECD%20and%20AI_cw_zj_am.pdf.pdf
https://www.unicef.org/media/163786/file/202410_Blog%20ECD%20and%20AI_cw_zj_am.pdf.pdf
https://www.unicef.org/media/163786/file/202410_Blog%20ECD%20and%20AI_cw_zj_am.pdf.pdf
https://www.instituteforchildsuccess.org/ai-early-childhood-education/
https://www.instituteforchildsuccess.org/ai-early-childhood-education/
https://www.unowa.eu/blog/can-ai-improve-parent-teacher-communication
https://www.unowa.eu/blog/can-ai-improve-parent-teacher-communication
https://thevoiceofearlychildhood.com/how-can-ai-positively-impact-education/
https://thevoiceofearlychildhood.com/how-can-ai-positively-impact-education/
https://doi.org/10.1136/bmjopen-2025-106044
https://doi.org/10.1136/bmjopen-2025-106044

