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Abstract

Early Childhood Education (ECE) serves as a cornerstone for cognitive, emotional and social development of individnals. Hence, the efficacy of
ECE does not rely only on the curriculum design but also on the emotional experiences that impact children’s ability to engage and retain
knowledge. However, maintaining children’s engagement and knowledge retention remains a challenge in contemporary classrooms. This is
becanse most early learning environments still depend on generalised teaching methods that ignore children’s emotional differences. This study
presents a conceptual review of Emotion-Aware Artificial Intelligence (Al) in ECE by examining its theoretical foundations, educational
benefits, and implementation challenges. Relevant scholarly publications were identified through academic databases nsing keywords related to
early childhood education, artificial intelligence, affective computing, and emotion-aware AL The selected literature was examined and synthesised
to develop a coberent conceptual understanding of how emotion-aware Al can support emotionally responsive learning environments. The review
indicates that emotion-aware Al technologies driven by affective computing can detect and interpret learners’ emotional states such as frustration,
boredom, confusion, excitement and enthusiasm. Although challenges such as ethical issues, data privacy, bias and overdependence on technology
can affect the effective integration of these technologies into early childhood education, strategies can be employed to mitigate these challenges. This
study therefore concludes that incorporating emotion-aware Al into early childhood education is a progressive step toward enriching early
childhood learning outcomes in a rapidly evolving digital age.
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1. Infroduction

Early Childhood Education (ECE) is acknowledged as a crucial phase of human growth. According to Yu et al. (2025),
children's cognitive, social, and emotional development is rapidly expanding during this crucial period of their lives.
During this stage, children do not learn through cognition alone; emotion plays a vital role in memory formation,
attention, engagement and interpersonal interaction. Despite this, traditional educational models in early childhood
prioritise literacy, numeracy and motor skills while neglecting emotional development as a centre of learning outcomes.
However, recent developments in Artificial Intelligence (Al) have made it possible for robots to recognise and react to
human emotions through gestures, speech patterns, facial expressions, and physiological indicators. The developmental
ethical and pedagogical complexities of early childhood contexts remain insufficiently addressed (Kosta et al., 20206).
Hence, this study advances the position that Emotion-Aware Al can serve as a catalyst for redefining ECE as emotionally
intelligent, adaptive and inclusive (Katsampoxaki-Hodgetts et al., 2025).

The adoption of emotion-aware Al in early childhood education requires a principled, equity-focused approach that
prioritises child rights, data privacy, bias mitigation and cultural sensitivity (Kosta et al., 2026). This is because young
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children represent a uniquely vulnerable population; therefore innovation must be properly guided by ethical safeguards
and human-centred design thereby positioning educators and not the algorithms at the heart of decision-making.
Emotion-aware Al should be viewed as a supportive scaffold that enhances teacher insight, promotes inclusive
engagement and fosters self-regulation skills among children and not a replacement for educators (Barker et al., 2025). It is
against this background that this study emphasises that by advancing the aforementioned principles, reimagining eatly
childhood education with emotion-aware Al for building resilient, inclusive and developmentally responsive educational
systems in the age of Al is possible. Emotion-aware systems, if designed with interdisciplinary collaboration among
educators, psychologists, Al researchers and policymakers can contribute to more compassionate, adaptive and inclusive
learning environments, thereby placing children’s emotional well-being at the heart of intelligent educational design

2. Literature Review

2.1. Theoretical Framework

To comprehend how emotion-aware Al affects young children's cognitive, social, and emotional development, theoretical
frameworks are essential. Lev Vygotsky's socio-cultural theory of cognitive development from 1934 and John Bowlby's
attachment theory from 1958 serve as the foundation for this research. According to Vygotsky's socio-cultural theory, a
child's cognitive development is shaped by social interactions and tools (Cimino et al., 2025; Vygotsky, 1978). This theory
provides a strong foundation for integrating emotion-aware Al into early childhood education. Central to this theory is the
idea that learning is a social process occurring through interaction with a More Knowledgeable Other (MKO). The MKO
typically refers to a teacher, parent, caregiver, or a more capable peer who provides scaffolding or temporary support to
the learner. Within this theoretical framework, Emotion-Aware Al should not be a replacement for the MKO. It should
be regarded as a mediating technological tool which complements the MKO by identifying learners' emotional states
within their Zone of Proximal Development (ZPD) which differentiates what a child can accomplish on his own and what
he can accomplish with assistance. This theory also emphasises that cognitive development is closely linked to emotional
development, where emotions such as motivation, anxiety, curiosity, frustration and confidence directly influence the
effectiveness of scaffolding within the ZPD (Eguchi, 2024). In the context of emotion-aware Al, this theory provides a
strong justification for adaptive learning systems that respond to both cognitive and emotional cues. However, it also
stresses that Al should enhance and not replace teacher-guided interaction. This theory can be applied to this study
because emotion-aware Al can be conceptualised as an adaptive scaffolding mechanism that strengthens the alignment
among emotional states, guided support and cognitive development when designed responsibly.

Bowlby’s attachment theory asserts that children’s early emotional bonds with caregivers form the foundation for
psychological security and exploratory behaviour (Bowlby, 1969). Nevertheless, Pianta (1999) and Garcia-Rodriguez (2023)
extended the attachment theory by emphasising that teachers can serve as important attachment figures that provide
emotional support and create a secure classroom environment which promotes learning in the classroom. According to
the theory, the attachment relationships are categorised into secure and insecure patterns. A secure pattern develops when
a teacher/caregiver consistently responds to a child’s emotional needs with sensitivity and reliability (Olisacke, 2025). This
fosters a sense of safety that facilitates confidence, emotional regulation and a willingness in a child to actively engage with
the learning environment. On the other hand, inconsistent or unresponsive caregiving may lead to insecure attachment
patterns such as anxiety, avoidance or emotional instability, all of which negatively impact educational outcomes.

In relation to emotion-aware Al, attachment theory underscores the importance of recognising and responding sensitively
to emotional states in real time. This technology is capable of detecting indicators of emotions such as frustration and
anxiety and providing timely information which helps teachers to identify children who may require additional emotional
or instructional support. However, the theory maintains that secure attachment is fundamentally relational and human-
centred (Bowlby, 1969; Pianta, 1999). Hence, this technology is not a replacement of emotional bonds but should serve as
a complementary tool that alerts teachers to children's emotional cues, enabling more timely and informed human
responses while preserving the central role of teacher—child relationships. In line with this perspective, this study
conceptualises emotion-aware Al as a decision support tool under human oversight to facilitate teachers’ emotional
responsiveness and maintain a secure classroom environment in early childhood education.

2.2. Conceptual Review
2.2.1. Early Childhood Education

The term "Early Childhood Education" (ECE) desctibes educational practices and activities offered to children from birth
to roughly age five. In many countries, the age bracket for early childhood education spans from birth to eight years (Eva
& Claire, 2022). Pathak (2016) defines eatly childhood catre and education as kindergarten, preschool, prekindergarten, day
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care, nursery school, or nursery education with the goal of preparing young children for their entry into elementary school.
Early childhood education's main goal is to support a child's overall personality development. Beyond instruction and
academic preparation, it encompasses the provision of foundational care that supports children’s physical, emotional,
social and cognitive well-being. Hence, ECE integrates nurturing, protection and guided learning to foster balanced and
comprehensive development during the formative years (Eva & Claire, 2022).

Moreover, across many societies, it is a common practice to establish diverse programmes for eatly childhood education
for children under the legal school-entry age, primarily to facilitate a smooth transition into primary education. These
programs are designed not only to enhance school readiness but also to lay a strong developmental foundation during the
formative years. Globally, institutions such as United Nations Educational, Scientific and Cultural Organization
(UNESCO) and United Nations International Children’s Emergency Fund (UNICEF) recognise ECE as the cornerstone
of lifelong learning and sustainable development. In Nigeria, for instance, the significance of early childhood education is
formally acknowledged by the Federal Government. Its importance is reflected in the National Policy on Education, where
ECE is recognised as a distinct and integral component of the Nigerian educational system (Federal Republic of Nigetia,
2024). This policy emphasises the government’s commitment to structured early learning as a strategic investment in
national development.

2.2.2. Emotion and Emotional Development in Early Childhood

Emotion refers to organised psychological and physiological responses to events that are perceived as personally
significant. It involves coordinated changes in thoughts, bodily reactions and outward behaviours that prepare an
individual to respond to situations in adaptive ways. Emotions arise when individuals evaluate or interpret experiences as
beneficial, threatening, rewarding or challenging (Thuillard & Dan-Glauser, 2020). Based on this definition, emotion
comprises three interconnected components that have a great impact on emotional development of children. According to
Thuillard & Dan-Glauser (2020), these components ate:

i Cognitive Appraisal: This refers to the mental process through which an individual interprets or evaluates a
situation in order to determine its emotional meaning and significance. Young children must learn how to
interpret situations accurately. For instance, a child may initially perceive a minor classroom challenge as
threatening, resulting in distress. With developmental growth and guided support, the child begins to
reinterpret such experiences as manageable, demonstrating emotional maturation.

1. Physiological Activation: This refers to the automatic physical changes that occur in the body when an
emotion is experienced. This also underscores the importance of emotional development. Young children
experience strong body reactions such as excitement, fear or frustration but often lack the internal
mechanisms to regulate these responses independently. Emotional development therefore includes the
gradual acquisition of self-regulation skills.

iii. Expressive or Behavioural Response: This refers to the observable ways in which emotions ate shown
outwardly through actions such as facial expression, voice and body movement. Because emotion includes
observable expression, early childhood becomes a critical period for learning socially acceptable ways of
displaying feelings. Through interactions with caregivers and teachers, children learn empathy, cooperation
and emotional awareness.

Hence, emotional development in early childhood can be understood as the maturation of the emotional system. That is,
emotional development involves moving from instinctive, externally regulated reactions to more controlled, internally
managed responses. It also refers to having empathy for other people's feelings as well as the capacity to identify,
communicate and control emotions at various phases of life (Saini & Saraswat, 2021). This developmental progression is
essential for effective learning, positive social interaction and overall well-being in early education settings (Denham et al.,
2012; Thompson, 2011).

2.2.3. Artificial Intelligence (AI) in Education

Changes in the demands of education require innovation in teaching and learning and Al has emerged as a transformative
tool that supports flexible and learner-centred instruction while addressing key challenges and advancing the pursuit of
quality education (UNESCO, 2023). In education, Al refers to intelligent systems that perform tasks such as learning,
reasoning, pattern recognition and decision-making to enhance teaching and learning processes. Its applications include
adaptive learning systems, intelligent tutoring, automated grading and learning analytics, all of which improve quality of
education through personalised learning, timely feedback, instructional efficiency and inclusive delivery (Baidoo-Anu &
Owusu, 2023; Jaca, 2024). Nonetheless, the significance of Al in Education depends on several factors which include
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teachers' pedagogical competence, teachers’ mediation, institutional readiness, ethical implementation and broader
educational context (Jaca, 2024). However, most conventional Al systems focus mainly on cognitive performance, content
delivery and assessment, often overlooking learners” emotions and behavioural differences (Abdul-Rasheed, 2025). This
highlights the need for emotion-aware Al, as emotion strongly influences attention, motivation, and engagement, and
knowledge retention.

2.2.4. Emotion-Aware Artificial Intelligence (Affective Computing)

The goal of the new technology known as "emotion-aware artificial intelligence" (AI), or "affective computing," is to make
it possible for computer systems to recognise, understand, process and react to human emotions (Picard, 1997). In order
to identify and analyse human emotions through facial expressions, voice patterns and behavioural signals, it integrates
several data sources and sensor technologies (Kalburgi et al., 2025). The advent of artificial intelligence (Al) and machine
learning in the late 20th and early 21st centuries has brought about a significant change that makes it possible to create
complex algorithms that can analyse vast amounts of data in order to identify and categorise emotional states (Praveena et
al., 2020).

Additionally, the development of deep learning has significantly improved the accuracy, scalability, and resilience of
emotion identification technologies, whereas early intelligent systems mostly depended on rule-based methods and
manually created features. Real-time multimodal emotion identification is thus made possible by recent developments in
neural network topologies, such as convolutional neural networks (CNNs) for visual analysis and recurrent neural
networks (RNNs) for sequential data processing (Ko, 2018; Schuller, 2018; Vinola et al., 2015).

2.2.5. Components of Emotion-Aware Al

Emotion-Aware Al consists of interconnected components that collectively work together and facilitate the perception,
understanding and response to users’ emotional states. These components are discussed below:

i Data Acquisition: This is also called the input module. This component collects multimodal emotional data
such as textual inputs, facial expressions, audio signals, and physiological data from users, such as skin
conductance, temperature, and heart rate. The inputs are collected via cameras, microphones, sensors and
other wearable devices.

1. Preprocessing Module: Raw data are often noisy and inconsistent, so this component cleans and filters the
collected data to ensure quality and consistency. This stage takes care of the noise reduction, missing data and
synchronisation of multimodal inputs.

iii. Emotion Perception: This component focuses on detecting and identifying emotional states from the
processed data. It involves feature extraction (facial landmarks or vocal tone), emotion classification using
deep learning to classify emotions such as happiness, sadness and anger and emotion intensity estimation to
measure how strong the emotion is (Jadhav et al., 2024). This stage is crucial as it forms the foundation for
other emotional reasoning,

iv. Emotion Understanding: After emotions are detected, this component interprets them within context, since
the same expression can have different meanings in different situations (Jadhav et al., 2024). It uses contextual
awareness, user profiling and temporal analysis to determine the meaning and implications of detected
emotions. However, contextual interpretation of emotions in young children is highly sensitive because
emotional expressions are influenced by developmental stage, cognitive maturity, cultural norms, and
interpersonal context. Consequently, emotion-aware Al systems should not rely solely on observable
emotional cues but should integrate different sources of information and should be complemented by human
judgment to minimise the risk of misclassification and biased interpretations (Picard, 1997).

v. Response Generation: This component determines the most appropriate system reaction based on the
interpreted emotional states. It selects appropriate communication strategies, manages dialogue flow and uses
empathy-driven models to produce supportive, context-relevant responses. In education, it can adjust
instructional difficulty, provide encouragement, or offer extra support based on the learnet’s emotional needs
(Praveena et al., 2020).

Vi. Response Delivery and Feedback: This component communicates the system’s response through text,
speech or adaptive actions while at the same time monitoring users' reactions to evaluate the effectiveness.
The feedback loop enables continuous learning and system refinement thereby allowing the system to become
more personalised and responsive over time.

Vi, Cross-Cutting Elements: These support all system components to ensure effectiveness, accuracy and
efficiency. They include data management for secure storage, organisation and annotation of emotional data;
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privacy and ethics to ensure consent, data protection and fairness, model training and learning to improve the
system using datasets and feedback; and evaluation to assess system performance. These components are
depicted in Figure 1 below:
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Figure 1: Components of Emotion-Aware Al

2.2 6. Emotion-Aware Al in Early Childhood Education

Emotion-Aware Al is reshaping the landscape of eatly childhood education (ECE) by introducing intelligent systems that
are capable of detecting, interpreting and responding to children’s emotional states. In eatly learning environments,
emotions play a vital role in shaping children’s attention, retention, motivation, engagement, behaviour and overall learning
outcomes. Unlike traditional Al systems, emotion-aware Al in ECE focuses on the children’s emotional aspect of learning,
bridging the gap between cognitive and emotional intelligence. It enables the continuous monitoring of children’s
emotional states through different modalities such as facial expression, voice tone and behavioural patterns during learning
activities to identify emotions like joy, confusion, anxiety, frustration, engagement, calmness among others.

2.2.7. Exmples of Emotion-Aware Al in Early Childhood

Having examined emotion-aware Al in early childhood, this section highlights some examples of emotion-aware Al used
in early childhood education and these examples are also depicted in Figure 2.

1.

1ii.

iv.

QTrobot: This is an emotion-aware humanoid robot used in eatly childhood education to support learning and
social development. It interacts with children through speech, gestures and facial expressions, making lessons
more engaging and easier to understand. It helps children develop emotional recognition, communication and
social skills in a structured and supportive environment.

Affectiva: This is an emotion-aware Al system that analyses facial expressions and other cues to detect human
emotions. It helps identify learners’ engagement and emotional states, enabling more responsive and personalised
learning support.

NAO Robot: NAO robot is an interactive teaching tool to support young children’s learning and development. It
engages learners through speech, movement and guided activities, helping to improve attention, communication
and basic social-emotional skills in a fun and structured way (Belpaeme et al., 2018; Kanero et al., 2018).

PopBots: This is an Al-based learning platform designed for young children, using simple robots and interactive
lessons to introduce foundational concepts of Al It helps children explore ideas like emotions, thinking and
decision-making in a playful and engaging way.

FocusPocus: This is an emotion-aware Al tool designed to help young children improve attention and self-
regulation skills. It uses interactive activities and real-time feedback to monitor focus levels and gently guide
children back to tasks when they become distracted, thereby making learning more engaging and structured.

KIJER | The Society for Educators 25



vi.

Roybi Robot: This is an Al-based learning companion used in eatly childhood education to support learning
through interactive lessons and voice-based communication. It helps children learn languages, basic literacy and
numeracy skills using personalised and engaging activities that adapt to the child’s pace of learning.

focuspocus.ai

Al-powered attention
and laaming companion

PopBots Focus Pocus Rovbi Robot

Figure 2: Examples of Emotion-Aware Al in Early Childhood Edncation

(Sources: https://luxia.com; https://shutterstock.com; https://robot.media.mit.edu)
2.2.8. Contributions of Emotion-Aware Al to Early Childhood Education

Emotion-aware Al contributes immensely to early childhood education by improving how learning processes are
supported and enhanced through intelligent systems. This section therefore discusses some of these key contributions.

i

1.

iii.

iv.

vi.

It Enhances Personalised and Adaptive Learning: Emotion-Aware Al enables personalised and adaptive
learning by adjusting instruction to a child’s emotional and developmental needs. For instance, when a child is
frustrated, it can slow the pace and offer encouragement (Nafiz & Ali-Ahmad, 2025; Kanero et al.,, 2018).
When high engagement is detected, it can increase task complexity to sustain interest and deepen learning,

It Improves Focus and Engagement: Emotion-Aware Al creates a more responsive learning environment
where children are actively engaged rather than passive learners. When a child appears distracted or
disengaged, it can adjust the lesson by introducing interactive content, simplifying instructions or adding
playful elements to regain attention. Also, when a child shows excitement or curiosity, it can deepen the
activity to sustain interest.

It Supports Social-Emotional Learning: It aids kids in comprehending and controlling their feelings while
engaging in educational activities. The system detects a child’s emotional state and responds appropriately by
offering encouragement when frustrated or reinforcing positive behaviour when happy. This supports the
development of self-control, empathy and positive social interaction.

It Builds Confidence and Reduces Anxiety: Emotion-Aware Al creates a supportive and responsive
learning environment for children. When it detects emotional signs such as fear, stress or confusion during
learning, it responds with guidance, encouragement or simpler tasks. This helps children feel understood and
less pressured during learning. With empathetic feedback and appropriate support, they become more
confident and less anxious about making mistakes.

It Enhances Teacher Insights: Emotion-Aware Al provides educators with real-time information about
children’s emotional states during learning activities. This helps teachers better understand each child’s needs,
thereby allowing for proactive interventions that improve learning outcomes.

It Supports Inclusive and Special Education: Emotion-Aware Al helps teachers better understand and
respond to the emotional and learning needs of the children with special needs. When it detects emotional
cues, it adjusts learning activities accordingly. This creates an inclusive and adaptive environment where
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children receive personalised support, improving their participation and learning outcomes in the same
classroom settings (Cimino et al., 2025).

2.2.9. Challenges of Emotion-Aware Al in Early Childhood Education

Despite the potential of emotion-aware Al in education, its application also comes with certain challenges that may affect
how effectively it can be implemented in early learning environments. Among these challenges are:

i.  Privacy and Data Protection: Emotion-aware Al systems possess the capability to collect and process sensitive
personal information, including children's facial expressions, voice tecordings, behavioural patterns and
physiological signals to deduce their emotional states. The collection and processing of such data raise concerns
relating to data privacy, biometric data governance, and child protection. While data privacy focuses on how
children's personal information is collected, stored, shared and used, biometric data governance refers to the
policies, legal frameworks and ethical principles which regulate the collection, storage, processing, sharing and
protection of biometric data. This is with a view to ensuring data privacy, security, accountability and compliance
with applicable laws and ethical standards. Hence, biometric data governance is essential in an emotion-aware
system in ECE because it ensures that biometric data such as facial expressions, voice recordings and eye
movements are collected only when necessary, processed securely, protected against unauthorised access and used
in ways that respect children's rights, dignity and privacy (Praveena et al., 2020). Child protection, on the other
hand, refers to the legal, ethical and institutional measures taken to safeguard children from harm, exploitation,
abuse, discrimination and violations of their rights during the design, deployment and use of Al technologies
(UNESCO, 2023). Hence, informed parental consent, transparency regarding data use, complying with relevant
child protection and data protection regulations and conducting regular risk and impact assessments are significant
before deploying emotion-aware Al in educational settings (UNESCO, 2023).

ii.  Accuracy and Misinterpretation of Emotions: The precision of emotion-aware Al systems determines their
efficacy. However, cultural differences, individual behaviour and technical limitations can lead to misinterpretation
of children’s emotions and inaccurate responses. This can be addressed by training systems with diverse datasets
covering different cultures, languages and behavioural patterns, along with rigorous testing and validation
processes (Praveena et al, 2020). Combining Al outputs with teachers’ observations (human-in-the-loop
approach) also helps improve reliability.

iii.  Financial Barrier: The high cost of acquiring, implementing and maintaining emotion-aware Al systems limits
their adoption in many schools (Cimino et al., 2025). This can be mitigated through financial support or subsidies
from governments, educational agencies and non-governmental organisations. Developers can also design more
affordable, scalable and cost-effective systems to improve accessibility across eatly childhood education settings.

iv.  Technology Dependency: Overreliance on emotion-aware Al can reduce meaningful human interaction
between educators/caregivers and children, potentially hindering the development of essential social and
emotional skills. To address this, it should be used as a support tool rather than a replacement, ensuting a
balanced approach that keeps human interaction central in early childhood education.

v.  Teacher Training and Acceptance: Many teachers lack the skills to effectively use emotion-aware Al. Also,
resistance to new technology or fear of replacement can hinder its adoption. This can be addressed through
regular training and by involving teachers in the implementation process to build confidence and acceptance.

2.3. A Multi-Stakeholder Framework for Emotion-Aware Al in Early Childhood Education

Building on the preceding discussions, the successful adoption of emotion-aware Al in early childhood education depends
on collaboration among key stakeholders. This study therefore presents a multi-stakeholder framework in Figure 3 to
guide the integration of emotion-aware Al in ECE. The framework outlines the key stakeholders, their roles and
interactions necessary for effective implementation. The proposed framework in Figure 3 is a conceptual framework that
is developed by the author through a critical synthesis of the theoretical frameworks and literature reviewed on emotion-
aware Al, affective computing, social-emotional learning, ECE and human-centred Al. The framework illustrates how key
stakeholders interact in implementing emotion-aware Al within early childhood education. The framework draws on the
principles of affective computing (Picard, 1997), social robots in education (Belpaeme et al., 2018), Al governance for
education (UNESCO, 2023), and the theoretical foundations of Vygotsky's Socio-cultural Theory and Bowlby's
Attachment Theory. It was conceptualised to demonstrate the relationships among policymakers, school leaders, Al
developers, teachers, parents, counsellors, learners and the emotion-aware Al system, highlighting their complementary
roles in supporting children's social-emotional development and learning.
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Figure 3: A Multi-Stakebolder Framework for Emotion-Aware Al in ECE

1. Policymakers/Regulators: They set policies and ethical standards, ensure data protection and equitable access.

ii. School Leaders/Administrators: They manage procurement, oversight, curriculum and resources. They also
establish requirements and provide the necessary supportt to teachers.

iii. AI Developers/Data Scientists: Build and improve the system through design, optimisation, technical
specifications and training.

iv. Emotion-Aware System: The central system that detects emotions, adapts content, and alerts teachers when
needed.

v. Teachers/Educators: Use the Al in the class and respond to alerts and insights; they also provide pedagogical
interactions and human emotional support.

vi. Parents/Caregivers: Provide at-home support and give feedback about the child.

vii. Counsellors/Specialists: Offer targeted support and professional advice based on the child’s needs.

viii.Child/Leatner: The main user receiving suppott, adaptive learning and interventions.

3. Conclusion

This study has reimagined early childhood education through the lens of emotion-aware Al, grounded in theoretical
perspectives on early learning, emotional development and Al integration in education. It argued that while emotion-aware
Al holds significant promise for enhancing effective learning and socio-emotional development, its effectiveness depends
on ethical design, accurate emotion interpretation and strong human involvement. It also highlights that challenges such as
misinterpretation of emotions, high cost, data privacy and excessive reliance on technology cannot be ignored. The study
therefore argues that successful integration of emotion-aware Al in ECE requires collaborative efforts among the
stakeholders and a balanced approach where technology complements rather than replaces human interaction. Having
taken all these into consideration, emotion-aware Al can significantly reshape ECE.

4. Recommendations

The following recommendations are put forth to direct the successful integration of emotion-aware Al in early childhood
education based on the ideas discussed in this study:

i Development of clear ethical and child protection policies for emotion-aware Al use.
i, Training of teachers/educators to effectively use Al emotional feedback in classtrooms.
1. Development of affordable and scalable systems.

iv. Strengthening data privacy and security measures for children’s data.

V. Promoting culturally sensitive and inclusive Al system design.

Vi. Encouraging collaboration among all key stakeholders.

Vil Conduct pilot studies and continuous evaluation in real classrooms.
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