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Laldl) clalisy) (55 JUlY) sac b (elilaay) oA e €A i) adies

rlil) oda )l (e ¢ lgmanaaig

Gl JULY) saclwal el oY) GISH) e adiay jlea :'OrCam Read' .
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Ethical Implications of Artificial Intelligence in Children's
Education: A Critical Review

Shahd Kassab
Abstract

The integration of Artificial Intelligence (Al) in children’s education offers
significant advancements in personalized learning, accessibility, and
efficiency. However, it also introduces complex ethical concerns such as
data privacy, algorithmic bias, and the need for transparency. This paper
presents a critical review of ethical considerations associated with the use
of Al in educational settings for young learners. Through analysis of recent
literature, the paper highlights effective pedagogical approaches,
regulatory frameworks, and design principles to ensure fair and responsible
Al implementation.

Introduction

Artificial Intelligence (AIl) 1s transforming the landscape of modern
education by enabling personalized learning experiences and optimizing
classroom efficiency. For children, Al tools can provide adaptive content,
immediate feedback, and customized support. Nevertheless, deploying Al
in educational contexts raises ethical concerns, particularly surrounding
data privacy, security, fairness, and inclusivity.

Children, being a vulnerable population, require additional safeguards
when interacting with Al technologies. Ethical deployment must also
consider cultural sensitivities and the evolving understanding of Al among
young learners. This paper explores these ethical dimensions and offers
strategies to promote responsible Al integration in education.

Methodology

This review synthesizes findings from peer-reviewed journals, educational
policy documents, and recent conference proceedings. The focus was on
publications from 2019 to 2023 that address Al ethics in early childhood
and K-12 education. Key themes extracted include data protection
practices, inclusive Al design, pedagogical frameworks, and stakeholder
collaboration.

Who Should These Al Ethics Be Directed To?

To ensure that the ethical use of Artificial Intelligence in kindergarten
education is upheld and transformed into enforceable laws and policies,
these principles must be directed to specific stakeholders with clear
responsibilities:
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1. Ministries of Education
- Role: Develop national policies regarding Al integration in education.

- Responsibility: Embed Al ethics into curricula and teacher training
programs.

- Example: Ministries of Early Childhood Education or National Education
Authorities.

2. Legislative Bodies and Government Authorities
- Role: Enact laws that regulate the ethical use of Al with children.

- Responsibility: Set legal requirements for data protection, parental
consent, and penalties for violations.

3. National Data Protection Authorities
- Role: Monitor compliance with data privacy regulations (e.g., GDPR).

- Responsibility: Define legal frameworks for collecting, storing, and
processing children's data.

4. School and Kindergarten Administrators
- Role: Oversee the implementation of Al tools in educational settings.

- Responsibility: Ensure that Al is used safely, ethically, and in alignment
with child development principles.

5. Al and EdTech Companies
- Role: Design Al tools that are ethical, secure, and age-appropriate.

- Responsibility: Develop systems that are explainable, fair, and respectful
of children’s privacy and rights.

6. Parents and Parent Councils

- Role: Act as active partners in decisions involving their children’s use of
Al

- Responsibility: Provide informed consent, monitor impact, and
participate in evaluations of Al tools.

7. International Organizations and Standards Bodies
- Examples: UNESCO, UNICEF, OECD

- Role: Establish international guidelines and best practices for ethical Al
in education.

- Responsibility: Issue recommendations that guide national and global
policies for child-centered Al use.
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Key Findings
1. Responsible Al Use in Education
- Establish transparent institutional policies for Al adoption.

- Regularly update educators and students on Al functionalities, risks, and
ethical boundaries.

- Implement "human-in-the-loop" mechanisms to allow human oversight
in Al decision-making.

2. Data Privacy and Security
- Obtain informed consent from guardians before collecting children's data.
- Use data minimization principles and robust encryption methods.

- Periodically audit data handling practices to ensure compliance with legal
standards.

3. Promoting Digital Literacy

- Integrate Al literacy into early education curricula.

- Combine Al tools with traditional methods to enhance learning outcomes.
- Ensure equitable access to technology and training for all students.

4. Pedagogical Strategies

Studies highlight two effective methods:

- Activity-Based Learning: Engages children through collaborative tasks
and interaction with Al-enabled tools (Macdonald & Twining, 2002).

- Experiential Learning: Allows children to explore Al through hands-on
experiences, promoting inquiry-based thinking (Druga et al., 2019;
Kewalramani et al., 2021).

5. Ethical Design Principles

- Explainability: Ensure Al outcomes are understandable by both teachers
and students.

- Fairness and Non-Discrimination: Train Al systems on diverse datasets
to prevent bias.

- Accessibility: Include features that support learners with disabilities and
language barriers.

Legal and Ethical Requirements for AI Use in Early Childhood
Education

The integration of Artificial Intelligence (Al) in preschool education must
adhere to strict legal and ethical standards to safeguard young learners.
Regulations such as the EU's GDPR and the U.S. COPPA mandate parental
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consent, data minimization, and transparency when collecting or using
children's data. In alignment with international Al ethics guidelines (e.g.,
OECD Principles), Al tools in kindergartens must ensure fairness, human
oversight, and age-appropriate design. Ethical deployment requires that Al
systems do not replace human educators, but support them in enhancing
interactive, inclusive learning. Systems should avoid profiling, behavioral
surveillance, or influencing children's psychological development.
Ongoing monitoring, collaboration with parents and educators, and expert
reviews are essential to ensure Al serves the best interests of the child
within safe and developmentally appropriate boundaries.

Discussion

Al ethics serve  two  vital  functions in  education:
1. They guide developers in creating fair and inclusive Al systems.
2. They help educators and policymakers address concerns about replacing
human  roles, algorithmic  opacity, and unequal access.

Effective Al ethics frameworks should involve collaboration between
developers, teachers, parents, and regulatory bodies. For instance, tools
like personalized learning platforms must balance adaptive algorithms with
transparency and inclusivity (Aitken & Briggs, 2022).

Conclusion

The adoption of Al in children’s education holds great promise, but ethical
vigilance is crucial. Ensuring fairness, transparency, and data protection is
essential for fostering trust in Al systems. Policymakers and educators
must work together with developers to create safe, equitable, and culturally
sensitive Al environments that prioritize children’s well-being and
development.
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Artificial Intelligence and Early Childhood Development
Audroné Cistiené’, Mohamed ElSheikh’, Ahmed Mousa®
Abstract

Artificial Intelligence (Al) is rapidly transforming educational landscapes,
and its integration into early childhood education presents both significant
opportunities and complex challenges. This paper explores the potential of
Al-driven tools to support personalized learning, enhance cognitive
development, and improve engagement among young learners aged 3 to 6
years. This paper displays some applications that uses Al with children,
risks, ethical considerations and the future of parenting and caregiving with
Al

1. Introduction:

Artificial Intelligence (Al) is a branch of computer science that focuses on
creating machines and software capable of performing tasks that typically
require human intelligence. These tasks include learning, reasoning, problem-
solving, perception, language understanding, and decision-making.

Al systems use algorithms and models to analyze data, recognize patterns,
and make predictions or decisions without explicit human programming for
each specific task.

Al 1s a rapidly growing field with multiple branches, each contributing to
the development of intelligent systems in different ways. From self-driving
cars to chatbots and medical diagnosis, Al is shaping the future across
various industries.

2. Branches of Al

Al is a broad field with multiple branches, each focusing on a different
aspect of intelligence. Here are the major branches:

Machine Learning (ML)

o Machine Learning is a subset of Al where machines learn from data
without being explicitly programmed.

« It involves algorithms that allow systems to improve performance
over time.

o Example: Spam email filters, recommendation systems (Netflix,
YouTube, Amazon).

* Department of Education, Klaipeda State University of Applied Sciences, Lithuania.
,I Department of Basic Science, Cairo University, Egypt
! Department of Basic Science, Cairo University, Egypt.
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Deep Learning (DL)

A specialized form of machine learning that uses artificial neural
networks to process large amounts of data.

It is used in applications such as image recognition, speech
processing, and autonomous driving.

Example: Facial recognition systems, self-driving cars.

Natural Language Processing (NLP)

Focuses on enabling machines to understand, interpret, and generate
human language.

Used in applications like chatbots, translation services, and
sentiment analysis.

Example: Google Translate, Siri, ChatGPT.

Computer Vision

Enables machines to process, analyze, and interpret visual data from
the real world.

Used in medical imaging, surveillance, and object recognition.

Example: Face recognition on smartphones, self-driving car vision.

Expert Systems

Al systems designed to simulate human decision-making by using a
database of knowledge and a set of rules.

Used in healthcare, finance, and legal advisory.

Example: Al-based medical diagnosis systems.

Robotics

Combines Al with mechanical engineering to create intelligent
machines that can perform physical tasks.

Used in industries like manufacturing, healthcare, and space
exploration.

Example: Industrial robots, Al-powered assistants like Sophia.

Fuzzy Logic

Used to handle uncertainty and make decisions based on imprecise
or incomplete information.

Helps in systems that require approximate rather than exact
reasoning.

Example: Al-based climate control in air conditioners.
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Reinforcement Learning (RL)

« Atype of machine learning where an agent learns by interacting with
the environment and receiving rewards or penalties.

« Used in robotics, gaming, and autonomous systems.
« Example: Al playing chess, training autonomous robots.
3. Using Artificial Intelligence in Early Childhood

Al in early childhood education can be a powerful tool when used
thoughtfully. It can enhance learning, support teachers, and personalize
experiences for young children. Some key ways Al is being used in early
childhood settings:

Personalized Learning

« Al-powered apps and platforms can adapt to a child’s learning pace,
offering tailored activities and challenges.

« Example: Adaptive reading programs that adjust difficulty based on
a child's progress.

Interactive Storytelling & Language Development

« Al chatbots and voice assistants can engage children in interactive
storytelling, helping with language skills and vocabulary expansion.

o Example: Apps like Storybook Al can generate personalized
bedtime stories.

Speech & Communication Support

o Al can assist children with speech delays or communication
challenges by providing real-time feedback and practice.

« Example: Speech therapy apps that use Al to detect pronunciation
errors.

Educational Robots & Smart Toys

o Al-powered robots (e.g., Cozmo, Cubetto) make learning fun by
teaching problem-solving, coding, and basic math through
interactive play.

« Example: Al-driven learning companions that respond to children's
emotions and actions.

Assessment & Progress Tracking

o Al tools can help teachers assess children's development in
cognitive, social, and motor skills through automated observations
and analytics.
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o Example: Al-assisted assessment apps that track learning
milestones.

Social-Emotional Learning (SEL)

o Al can help children recognize emotions, practice empathy, and
build social skills through gamified interactions.

« Example: Al-powered emotion recognition apps that teach children
about different feelings.

4. Some Al tools designed to enhance early childhood education:

Ello : An Al-powered reading tutor that provides personalized assistance to
young readers. It listens to children as they read aloud and offers real-time
feedback to improve their reading skills.

LoveHeart: An Al-driven assistant designed for early childhood
educators. It helps streamline administrative tasks, track assessments, and
enrich educators' professional growth, allowing more focus on interactive
learning experiences.

ALR Taletorium: An interactive Al companion that engages children in
co-creating fairy tales. It combines story generation with visual elements,
encouraging creativity and language development through interactive
storytelling.

Al-Powered Educational Robots: Robots equipped with Al capabilities
that interact with children to teach basic math, coding, and problem-solving
skills. These robots provide hands-on learning experiences that adapt to
each child's learning pace.

Al Speech Recognition Tools: Applications that utilize Al to assist
children with speech and language development. They provide real-time
feedback on pronunciation and language use, supporting children with
speech delays or communication challenges.

arxiv

5. Risks and Ethical Considerations

1.Despite these exciting developments, the integration of Al into early
childhood—yparticularly for children aged 3 to 6 years, raises important
concerns. At this stage, children are in a critical period for developing
social, emotional, motor, and language skills through direct, hands-on
experiences. One of the most pressing issues is the risk of overexposure
and overdependence on Al-powered devices and screens. Prolonged or
unsupervised interaction with Al tools can limit opportunities for face-to-
face communication, imaginative play, and physical movement—all of
which are essential for brain development and healthy socialization in this
age group. Additionally, children at this stage are still learning to
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distinguish between real and pretend, which may make them especially
vulnerable to forming unnatural attachments to Al companions or
misunderstanding the role of technology in their lives.

From a developmental perspective, the design of Al systems themselves
warrants scrutiny. Algorithms trained on limited or biased datasets could
reinforce harmful stereotypes or fail to accommodate neurodiverse
learners. Additionally, as children form emotional attachments to Al-
powered toys (Cozmo, Miko 3, Furby, Leka, etc.) or characters
(Baymax from Big Hero 6, Cognitoys Dino, Emo, etc.), they may begin
to anthropomorphize machines, potentially blurring the line between
human and artificial relationships, which could influence their social
development, emotional regulation, and understanding of empathy and
trust. It’s important to consider the psychological effects of these synthetic
relationships, especially when the child outgrows the device or it stops
working.

Reliance on responsive Al companions might reduce children's motivation
to engage in real-world social interactions, possibly leading to increased
feelings of isolation or underdeveloped interpersonal skills.

6. The Future of Parenting and Caregiving with Al

Al 1s likely to become a regular presence in homes and childcare
environments—not just as an educational tool, but as a co-pilot in
parenting. Al assistants could help parents track developmental
milestones, suggest personalized activities, or even provide insights into a
child’s emotional well-being. For children from toddler age up to 6 years
old—a critical period for cognitive, emotional, and social development—
this integration can be both supportive and complex. On one hand, Al can
offer age-appropriate learning experiences, monitor routines like sleep and
nutrition, and adapt interactions based on developmental stages. On the
other hand, overreliance on Al tools during these formative years may
affect how children build human connections, navigate emotional cues, or
develop creativity through unstructured play. The presence of emotionally
responsive Al characters may also shape their early perceptions of
relationships and trust in ways we’re only beginning to understand.

7. Conclusion

As Al becomes more integrated into the early years, the key question will
be: how do we ensure that these technologies augment rather than
replace human care? We must critically examine the developmental
assumptions built into Al tools, ensure equity of access, and uphold the
primacy of warm, responsive human relationships in early childhood.
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Artificial Intelligence is poised to play a transformative role in early
childhood education, offering personalized learning, speech and
communication support, and interactive educational tools. These
advancements have the potential to enhance cognitive and social
development, making learning more engaging and accessible. However,
the integration of Al into early childhood also presents ethical concerns,
such as the risk of overdependence, reduced human interaction, and the
potential impact on social and emotional development.

To maximize the benefits while minimizing the risks, it is crucial to strike
a balance between Al-driven learning and traditional hands-on
experiences. Al should serve as a complement rather than a replacement
for human interaction, fostering creativity, empathy, and real-world social
skills in young children. As Al continues to evolve in parenting and
caregiving, responsible implementation, ethical considerations, and
ongoing research will be key in ensuring that these technologies support,
rather than hinder, the holistic development of the next generation.
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A study of the emotional well-being of primary school
children with special educational needs

Presenter: Giedre Tumosiené
Co-authors: Robertas Kavolius, Dalia Klumbiené

Primary school pupils with special educational needs(SEN)face a variety
of emotions in school daily. Joy, anger, satisfaction, despair, sadness-these
emotions they experience constantly. All emotions are necessary for a
person. However,it is important that these children do not constantly
experience unpleasant emotions, because their defense mechanism is not
as strong as adults. This means that due to constant fear, anger,
dissatisfaction and other unpleasant emotions, these children may
underestimate themselves, make less effort in learning, isolate themselves
from their peers, lack hope, have lower expectations, etc. As to why
children with SEN are more likely to experience unpleasant emotions, the
emphasis is on their lower popularity with their peers due to their lower
cognitive abilities, behavioural difficulties, lack of adaptability, etc. This
presentation aims to present the results of a study on how primary school
SEN pupils and teachers assess their emotional well-being at school while
learning with their peers. The study was organized in 4 Lithuanian
progymnasiums in Klaipéda, where teachers (n=45) working with SEN
pupils and 6-10 year old SEN primary school pupils (n=90) participated in
a written survey, i.e. answered the questions provided. When developing
the research instrument, the "Me and My Feelings" questionnaire by
Deighton et al. was used, which was modified and adapted. The
questionnaire  for teachers was created by the researches.
The average score obtained by adding up the answer scores of SEN primary
school pupils in four progymnasiums in Klaipéda shows that the emotional
well-being of SEN pupils is normal, they are satisfied with the school
microclimate. Emotional well-being could be excellent if these pupils did
not experience feelings of loneliness, were not shy, were happier at school,
slept better, and worried less in public places.

6-10 year old SEN primary school pupils, assessment of emotional well-
being
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