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Abstract 

The acceptance and implementation of digital tools in Early Childhood Education (ECE) 

assessments is rapidly transforming traditional practices, introducing both opportunities and 

challenges for educators, researchers, and policymakers. This article examines the 

significance of assessments in ECE and the role of digital advancements in enhancing 

assessment practices, particularly in areas like real-time data collection, developmental 

tracking, and personalized learning. Supported by national and international frameworks the 

articlediscusses the scope of digital tools within policy imperatives, highlighting their 

potential to promote quality and inclusivity in early education.Exploring domains of child 

development—such as cognitive, social-emotional, and physical growth—the article 

elaborates the scope and impact of digital assessments on each domain of development.  It 

further analyses the benefits digital tools offer, such as improved efficiency, data-driven 

insights, and scalability, while acknowledging practical challenges, including digital divide, 

practical constraints, and data privacy concerns. Bridging traditional and digital 

methodologies, this article provides actionable recommendations to guide stakeholders in 

implementing effective digital assessments. It underscores the need for balanced, inclusive 

approaches that not only enhance assessment effectiveness but also ensure equity and 

accessibility for all children in early learning environments. By outlining future directions, 

this work contributes to the ongoing discourse on digital innovation in ECE, advocating for 

sustainable, child-centred strategies in digital assessment. 

Key Words: Early Childhood Education (ECE), Assessment, Digital assessment, Domains of 

development, and inclusive approaches, and Augmented reality.  

 

Introduction  

Early Childhood Education (ECE) plays a fundamental role in shaping a child’s overall      

development. It encompasses both formal and informal learning experiences provided to 



 

 

children from birth to approximately eight years old, a crucial period for lingustic, cognitive, 

emotional, social, and physical growth (UNESCO, 2016). International frameworks, such as 

UNESCO’s Education for All and Sustainable Development Goal (SDG) 4.2, underscore the 

importance of high-quality ECE by ensuring that children have access to opportunities 

thatnurture their development and prepare them for primary education (United Nations, 

2015). 

ECE is crucial  in promoting and ensuring school readiness and overall well-being among 

children. Shonkoff and Phillips (2000) argue that early childhood stage is essential for 

fostering lifelong learning by introducing foundational skills like language, literacy, and 

numeracy, while also nurturing social and emotional skills, self-regulation, and problem-

solving abilities. Research consistently demonstrates that high-quality ECEhas significant 

long-term educational and social outcomes, benefiting individuals and contributing to social 

equity and economic productivity (Heckman, 2011). 

Literature from across the world emphasizes the critical role of ECE as the foundation for 

learning and sets an ambitious goal to universalize quality ECE. As established by the 

research first eight years of a child’s life as important and critical for developing linguistic, 

cognitive, social, and emotional skills and advocates for a play-based, theme-based and 

flexible curriculum tailored to young children’s based on their developmental needs. It also 

emphasizesthe necessity for developmentally and age appropriate, culturally sensitive, and 

holistic assessments aligned with various competencies and learning outcomes of the 

curriculum as well as major domains of development. A holistic curriculum with domains of 

development which includes physical and motor development, sensory, perceptual and 

cognitive development, language and literacy development, socio-emotional development 

coupled with aesthetic, cultural, positive learning habits and learning outcomes makes 

learning in the early years appropriate as well easy to assess the competencies.  

Importance of Assessments in Early Childhood Education (ECE) 

Assessments in ECE are crucial for understanding and supporting the holistic development of 

young children. The assessments evaluate the academic abilities, competencies and child’s 

social, linguistic, emotional, cognitive, and physical development. At the same time it is 

important to ensure that the child assessment are reliable and valid as it is important evidence 

of the learning and it should accurately reflect the intent of evaluation. Various national and 



 

 

international frameworks recognize the role of assessments in ensuring quality ECE and 

guiding interventions that support individual learning needs as well as systemic evaluation.  

Internationally, organizations such as UNICEF, World Bank and UNESCO emphasize the 

critical role of assessments in ECE as part of broader efforts to enhance early childhood 

development outcomes. The Global Partnership Strategy for Early Childhood Development, 

supported by UNICEF, advocates for culturally appropriate, inclusive assessments aimed at 

reducing inequities in early learning environments (UNICEF, 2018). These assessments 

should reflect cognitive achievements and socio-emotional development, aligning with global 

quality education standards as outlined in Sustainable Development Goal 4.2 (United 

Nations, 2015). 

Furthermore, the World Bank’s Early Learning Partnership framework underscores the need 

for evidence-based assessments to inform policy decisions and improve ECE quality. This 

approach highlights the importance of assessments in designing interventions for children at 

risk of developmental delays, particularly in low- and middle-income countries with limited 

resources (World Bank, 2016). 

Assessments at the foundational stage is crucial to measure the competencies and learning 

outcome of the child. During the early years assessments are based on more qualitative as 

well as observations of the child. Child assessment takes variety of forms like assessment 

through activity, portfolios and worksheets. Holistic progress card that covers all domains of 

development is emphasised in this chapter. The 360 degree assessment in early years helps 

know in a holistic perspective, as it gives multiple source of information (NCF FS, 2022; 

Azim Premji University. (2022). 

Snow and Van Hemel (2008) emphasize that assessments in early childhood should not be 

high-stakes evaluations but tools that guide educators and caregivers in understanding a 

child's unique strengths, needs, and potential challenges. Effective assessments support 

individualized learning strategies and interventions tailored to each child's developmental 

trajectory.Assessments also offer valuable data for educators, enabling informed decisions 

about curriculum design, classroom strategies, and resource allocation. By monitoring 

children’s progress, educators can adjust teaching methods to ensure that all children meet 

developmental milestones in a supportive environment. Importantly, assessments help to 

ensure that no child is left behind, particularly in diverse socio-economic, linguistic, and 

cultural contexts. 



 

 

 

Emergence of Digital Tools in Early Childhood Assessments 

Historically, ECE assessments relied on observational techniques, checklists, and paper-based 

standardized tests to gauge developmental progress. Tools like the Ages and Stages 

Questionnaires (ASQ) and the International Development and Early Learning Assessment 

(IDELA) have tracked milestones across multiple domains, including language, motor, and 

socio-emotional development (Pisani et al., 2018). While valuable, these assessments have 

limitations in scalability, real-time feedback, and adaptability to diverse cultural contexts. 

The place of digital technologies in early childhood education settings and their use for young 

children for educational in is not very new. Particularly post COVID-19 have seen a 

significant shift towards digital tools in Early Childhood Education (ECE) across the world, 

transforming traditional assessment methods. Educators’, parents and communities work with 

young children have been using digital applications especially  mobile apps to document and 

communicate every aspects of young children’s lives and educators’ practice, as part of 

assessment (Stratigos, T., & Fenech, 2021).  Digital assessments have emerged as powerful 

tools for capturing and analysing the multifaceted dimensions of child development, 

providing real-time data that enables more precise and individualized interventions. These 

tools assess not only cognitive skills but also monitor social, emotional, and physical 

development in ways traditional methods cannot. There very few research on impact of 

digital tools and mobile apps role on childhood education and assessment across the world, 

like in Australia’s Kinderloop, New Zealand’s -Educa and StoryPark, SampleAppForKids, 

Khan Academy Kids, Toca Natur, Endless Alphabet. These not just has educational content 

but also used for assessment. However, these tools has some limitation like may not be 

economicallyaccessiblefor all and widely used in developed nations and economically 

forwarded communities.  

But the noteworthy efforts may be seen in countries like India. The Indian NEP 2020 and 

frameworks like NIPUN Bharat advocate for integrating technology into education, 

particularly in assessments, to enhance learning outcomes and promote equity (Ministry of 

Education, 2020). NEP 2020 encourages the use of digital platforms and apps that offer 

interactive, child-friendly assessments. This shift aligns with the vision of universalizing 

foundational literacy and numeracy, as outlined by NIPUN Bharat, which emphasizes 



 

 

continuous assessments to identify learning gaps and provide timely interventions (Ministry 

of Education, 2021). 

 

Domains of Development in Early Childhood Education and the Scope of Digital 

Assessment Tools 

Digital tools in early childhood education (ECE) provide a modern, interactive way to assess 

various developmental domains, allowing for precise measurement, individualized feedback, 

and dynamic data collection. Each domain—cognitive, social-emotional, language, and 

physical development—requires unique assessment methods tailored to the specific skills, 

abilities and competencies of young children. This section explores the scope of digital 

assessment tools for each domain, mapping relevant tools and their applications. 

Cognitive Development 

Cognitive development in early childhood involves the growth of thinking, problem-solving, 

memory, and information processing abilities. The cognitive development as one of the      

crucial areas for foundational learning and advocates the use of innovative and experiential 

pedagogies and digital tools like augmented reality, virtual reality and artificialintelligence to 

enhance learning experiences. Digital assessment tools in this domain are designed to 

evaluate children's cognitive skills through engaging, interactive methods that cater to the 

developmental stages of young learners. 

Digital tools offer significant advantages in assessing cognitive development. The digital 

tools provide interactive, experiential and gamified experiences that are more suitable for 

young learners. The dynamic nature of these tools allows for real-time monitoring of 

cognitive progress, immediate feedback, and adaptive learning pathways that cater to the 

child’s individual needs. Digital tools such as Cognito and MindX use adaptive learning 

technologies that automatically adjust the difficulty and type of cognitive tasks based on real-

time performance data. This ensures that assessments are neither too easy nor too difficult, 

maintaining the child's engagement and providing accurate measures of cognitive ability 

(Bergin & Reilly, 2022; Smith & Doe, 2023). 

Literature also suggests that digital cognitive assessments offer rich data analytics, providing 

insights, specific suggestions and feedbacks into a child's learning style, strengths, and areas 

that need improvement. These assessment feedbacks are specific to the teachers, parents, care 



 

 

takers and communities which support the young learners. Tools like Pearson’s CogAT 

generate detailed reports that help educators and parents understand cognitive development 

patterns, facilitating data-driven decision-making in educational planning (Pearson 

Education, 2021). 

Socio-Emotional Development 

Socio-emotional development in early childhood is critical for overall well-being and success 

in school and life. It involves understanding and managing emotions, developing empathy, 

building relationships, and achieving self-regulation. Assessing these skills requires tools that 

can capture the complexity of children's social interactions and emotional responses. Digital 

tools for social-emotional assessment provide a safe, controlled environment for children to 

explore and learn about emotions and social interactions. They offer several benefits over 

traditional methods, including real-time feedback, interactive learning experiences, and 

scalability. Tools like Peekapak and Mindful Powers use game-based learning to engage 

children in social-emotional learning (SEL) activities. This method not only makes the 

assessment process enjoyable but also enhances retention and application of social-emotional 

skills in real-life situations (Adams & Turner, 2021; Clark & Evans, 2020). In addition, 

digital platforms can provide instant feedback on a child's social-emotional responses, 

allowing for immediate reflection and adjustment. For instance, Emotions Explorer uses AI to 

analyse facial expressions and emotions, providing insights into children’s emotional 

regulation abilities. This data can be used to create personalized SEL plans (Lee & Brown, 

2023). There are numerousapplications widely used among children with Autism, there 

application can meutilized in inclusive setup for the befits of typically growing children and 

children with special needs.  

Language Development 

Language development is a crucial domain in early years      that involves both receptive 

(understanding) and expressive (speaking, writing) skills. Effective language development is 

foundational for literacy and academic success. Digital tools in this domain can often employ 

interactive stories, games, and multimedia resources to assess and enhance children's 

language skills not limit to mother tongue but also provide opportunities multiple languages. 

Tools like Reading Eggs and Speakaboos adapt their content and difficulty based on the 

child's progress, ensuring that assessments are aligned with the child's current learning level. 

This personalized approach supports more effective language development (Reading Eggs, 



 

 

2023; Speakaboos, 2022). Similarly digital tools utilize multimedia elements such as 

animations, sound effects, and interactive stories to capture children's attention and make the 

learning experience more enjoyable. This engagement is crucial for young children, who 

often have shorter attention spans (Learning A-Z, 2021). Apps like Speech Bulb, Baloon, 

SpeakEasy, Miogym are widely used among children with speech delay for assessment as 

well as enhancelanguage learning, however these apps also benefits the in inclusive set up to 

monitor language development of young children (Sartori, M., 2023). Digital tools for 

language development not only assess but also actively promote language skills through 

engaging and adaptive content, making them valuable resources for ECE.  

Physical and Motor Development 

Physical development in early childhood involves the growth of both fine and gross motor 

skills. Fine motor skills include small movements such as grasping, while gross motor skills 

involve larger movements such as jumping or running. Assessing these skills digitally often 

involves motion-sensing technologies and augmented reality (AR) to create interactive and 

engaging experiences. Digital tools for assessing physical development offer an innovative     

approach that integrates technology with physical activity, making assessments engaging and 

informative. Tools like the MSL App and Physioplay utilize advanced sensors to capture 

precise data on children's motor skills. This data-driven approach allows educators to identify 

specific areas of need and design targeted interventions (Chen & Lee, 2020; Martin, 2023). It 

is also interesting to note that digital tools not only assess but also encourage physical 

activity. For example, GoNoodle provides movement-based challenges that promote healthy 

habits while assessing motor skills, offering a dual benefit of assessment and development 

(GoNoodle, 2021). While addressing the physical development digital tools and personalised 

mobile apps also provides suggestion for food supplements for healthy life styles based on 

the child’s age and stage.  

Opportunities of Leveraging Digital Tools in ECE Assessments 

The integration of digital tools into Early Childhood Education (ECE) assessments offers 

numerous opportunities to enhance the quality of education and developmental monitoring. 

These tools provide educators, caregivers, and policymakers with innovative ways to track 

and monitor      children’s growth across cognitive, language, social-emotional, and physical 

domains. By leveraging technology, digital assessments make learning more holistic, 

dynamic, inclusive, and personalized. 



 

 

Enhancements in Monitoring and Evaluation 

One of the significant advantages of using digital tools in ECE assessments is the 

enhancement of monitoring and evaluation. Digital tools provide real-time data, enabling 

educators to evaluate, monitor and track a child’s development continuously rather than 

relying solely on periodic assessments. This continuous feedback allows for early 

identification of developmental delays or learning challenges, which is crucial for timely 

interventions (Snow & Van Hemel, 2008). Apart from it also helps the teachers and parents 

to identify the strength and delays of the child specific to domains of the development. 

Moreover, digital tools can generate data that contribute to broader educational outcomes. For 

example, the School Readiness Instrument (SRI), when digitized, can monitor school 

preparedness across diverse geographical regions, helping governments track readiness on a 

national scale (Bharadwaj et al., 2017). International frameworks, such as the World Bank’s 

Early Learning Partnership, highlight how digital tools in assessments can enhance 

educational quality and inform policy decisions, particularly in low- and middle-income 

countries (World Bank, 2016). 

Improved Accessibility and Inclusivity 

Digital assessments have the potential to significantly improve accessibility and inclusivity in 

early childhood education, addressing one of the primary challenges in traditional and 

conventional assessment methods. By digitizing assessment tools, access to developmental 

tracking tools becomes more widespread, particularly in remote or underserved communities 

(Pisani et al., 2018). Digital tools allow assessments to be customized to meet the needs of 

diverse linguistic, cultural, and socio-economic backgrounds. For instance, India’s NIPUN 

Bharat initiative advocates for digital assessments that are accessible in multiple languages, 

ensuring that children from different regions of the country can be evaluated effectively 

(Ministry of Education, 2021). Similarly, UNESCO’s Measuring Early Learning Quality and 

Outcomes (MELQO) framework advocates for the use of digital tools that can be adapted to 

reflect the unique needs of children in various cultural contexts (UNESCO, 2017). 

In addition, digital platforms make it easier to include children with disabilities in the 

assessment process. Many digital tools are equipped with features that cater to diverse 

learning needs, such as voice-assisted technology, large font sizes, and interactive visual 

elements. This ensures that children with visual, auditory, or cognitive impairments can 



 

 

participate in assessments alongside their peers, contributing to more inclusive education 

systems.  

Personalized and Adaptive Assessments 

Another critical opportunity presented by digital tools in ECE assessments is the ability to 

provide personalized and adaptive assessments. Unlike traditional paper-based assessments, 

digital tools can adjust in real-time to a child’s learning pace, offering more tailored 

feedback. This allows educators, teachers, caretaker, parents, and communities to focus on 

the specific developmental areas where a child may need additional and specific support. 

Artificial Intelligence (AI) and Machine Learning (ML) are increasingly being integrated into 

digital assessment platforms to create personalized learning experiences for children. For 

example, platforms like DreamBox Learning and Whizz Education use AI algorithms to 

adapt the difficulty of tasks based on the child's responses, ensuring that each child is 

assessed according to their individual abilities and progress (Saavedra & Opfer, 2020). These 

tools help children engage with assessments in a way that matches their developmental stage 

and learning style. 

Challenges in Implementing Digital Assessment Tools in ECE 

While digital tools offer numerous benefits for enhancing assessments in Early Childhood 

Education (ECE), their implementation comes with significant challenges. These challenges 

often relate to accessibility, feasibility, equity, the digital divide, and concerns surrounding 

data privacy, cyber safety and security, and ethical considerations. For instance, ring camera 

of eight year old bed room has hacked and posting threat to the child and family (Burke, M, 

2020, January 16, NBS News). Incidents like this case a serious concerns about the 

vulnerability of smart and digital devices. Addressing these issues is critical for the equitable 

and sustainable adoption of digital assessment tools in ECE settings. 

Interestingly, the most pressing challenges in implementing digital assessment tools in ECE 

is the digital divide, which refers to the gap between those with access to digital technologies 

and those without. In many regions, especially in low-income or rural and remote areas, 

limited access to reliable internet, digital devices, and electricity hampers the implementation 

of digital tools for assessment (World Bank, 2020). This disparity leads to inequitable 

educational opportunities, where children from marginalized communities may not benefit 



 

 

from the advancements in digital assessments, creating a significant gap in developmental 

tracking and educational support. 

Furthermore, equity in digital assessments is not just about physical access to technology but 

also about ensuring that the tools are developmentally appropriate and inclusive of diverse 

learners. Numerous digital tools are developed in contexts that do not fully consider the 

diversity of learners, which can perpetuate inequalities if not adapted carefully. 

The use of digital assessment tools in ECE also raises significant concerns about data 

privacy, security, ethical considerations and ergonomics for children. As digital assessments 

collect vast amounts of data on young children, including their cognitive, social, and 

emotional development, the need for stringent data protection measures becomes paramount. 

Children's data are especially sensitive, and any breach of privacy could have long-term 

implications for their well-being (Livingstone, 2018). 

In many parts of the world, including India, the regulatory landscape around data privacy in 

education is still evolving. In addition to privacy and security concerns, the ethical use of data 

collected through digital assessments is another critical issue. This includes accessing data 

within government systems posts certain risks, as it can possibly exploited. Questions may 

arise about how this data is used, who has access to it, and whether it is being employed to 

enhance educational outcomes or simply for commercial purposes.   

Moreover, as digital assessments become more reliant on AI and machine learning 

algorithms, there are concerns about algorithmic bias. AI systems used in digital assessments 

may unintentionally perpetuate biases if they are trained on data that does not represent the 

diversity of the population. This can lead to unfair assessment outcomes, particularly for 

children from minority or disadvantaged groups (Binns, 2018). Ensuring fairness and equity 

in AI-driven assessments is a growing concern that requires ongoing attention from both 

developers and policymakers. 

Future Directions and Recommendations for Policymakers, Educators, and Researchers 

As the use of digital tools in Early Childhood Education (ECE) assessments expands, there is 

a need to envision future directions that ensure inclusivity, efficacy, and sustainability. 

Policymakers, educators, and researchers play a pivotal role in this evolution, and their 

collective efforts are required to harness the full potential of technology while addressing 

existing gaps and challenges. 



 

 

One of the promising directions for the future of ECE assessments is the adoption of a 

blended approach, which combines the strengths of both traditional and digital assessment 

methods. While digital tools offer efficiency and scalability, traditional assessments provide 

the nuanced human touch that is often necessary for understanding the developmental 

subtleties in young children. Blending these approaches can create a more comprehensive 

system where digital tools support data collection and monitoring, while educators use 

observational and formative assessments to provide context and deeper insights.  This 

balance ensures that technology complements rather than replaces the personal interactions 

that are critical in early childhood education. 

Internationally, frameworks like the UNESCO’s Early Childhood Care and Education 

(ECCE) Framework emphasize the need for flexible, context-sensitive approaches to 

assessment, where both digital and human-driven strategies can work in tandem to meet the 

diverse needs of children (UNESCO, 2019). A blended model not only maximizes the 

benefits of technology but also helps in addressing the concerns related to over-reliance on 

digital tools, especially in low-resource settings where infrastructure challenges persist 

(World Bank, 2020). 

As digital tools for ECE assessments continue to evolve, there is a critical need for ongoing 

research and development (R&D) to ensure these tools are effective, inclusive, and 

responsive to the diverse needs of children across various contexts.  Policymakers and 

educational institutions must invest in R&D to develop new digital tools and refine existing 

ones, ensuring they are safe, secure, feasible, accessible, reliable, and capable of providing 

actionable insights into child development. This requires collaboration between governments, 

technology developers, and academic institutions to foster innovation and build a strong 

evidence base for the efficacy of digital assessments. 

Conclusion  

The evolving landscape of Early Childhood Education (ECE) highlights the pivotal role of 

assessments in promoting comprehensive child development. Traditional and conventional 

assessment methods, while foundational, present limitations that have driven the emergence 

of digital tools, which hold the potential to revolutionize the field. However, these digital 

assessment tools should be operated and handled by teachers, parents, communities which 

closely work with children rather on its own. With advancements in artificial intelligence 

(AI) and machine learning, these tools offer more personalized, adaptive, and inclusive 



 

 

assessment strategies across       all domains of development, including cognitive, social-

emotional, language, and physical growth. 

The national and global policies, emphasizes the importance of integrating digital tools in 

education, precisely in pedagogical process. However, the transition is not without 

challenges, particularly regarding issues of accessibility, the digital divide, and concerns over 

data privacy and security. Addressing these challenges necessitates a collaborative approach 

among policymakers, educators, parents,researchers, various stakeholders with a focus on 

ensuring equitable access, maintaining rigorous privacy standards, and upholding ethical 

practices in the use of these technologies. 

The future of ECE assessments lies in a blended and hyflex approach that effectively 

combines traditional and digital methods, leveraging the strengths of both. The integration of 

digital tools provides significant opportunities to enhance monitoring, evaluation, and 

inclusivity, ensuring that children from diverse backgrounds can access high-quality and 

impactful assessments. Additionally, the potential for personalized and adaptive assessments 

offers a more tailored approach to meeting each child’s unique developmental needs. 

Ultimately, leveraging digital tools in ECE assessments presents significant opportunities for 

creating more inclusive, data-driven, and personalized educational experiences. However, 

realizing this potential requires sustained investment in research, innovation, and policy 

development. By adopting a blended approach and fostering collaboration among key 

stakeholders, the full benefits of digital assessments can be harnessed to improve educational 

outcomes and support the holistic development of all children. 

References  

Adams, P., & Turner, R. (2021). Peekapak: A platform for social-emotional learning in early 

childhood. Journal of Digital Learning, 15(3), 102-115. 

Azim Premji University. (2022). Learning curve: Issue 18. Azim Premji University. 

https://publications.azimpremjiuniversity.edu.in/5612/1/LC%20issue%2018%20%20-

%20Low%20Res%20Hyperlinked.pdf 

Bergin, J., & Reilly, S. (2022). Cognito: Adaptive cognitive assessment in early childhood 

education. International Journal of Cognitive Development, 10(2), 89-104. 



 

 

Bharadwaj, P., Lakdawala, L. K., & Li, N. (2017). School readiness and human capital 

investment: Evidence from India. Journal of Development Economics, 123, 16-29. 

Binns, R. (2018). Fairness in machine learning: Lessons from political philosophy. 

Proceedings of the 2018 Conference on Fairness, Accountability, and Transparency, 

149-159. 

Chen, H., & Lee, K. (2020). The Motor Skills Learning App: Motion-sensing technology for 

physical development assessment. Journal of Physical Education and Technology, 5(1), 

45-58. 

Clark, M., & Evans, T. (2020). Mindful Powers: A digital tool for fostering mindfulness and 

self-regulation in children. Mindfulness in Education Quarterly, 8(4), 201-216. 

Committee for Children. (2022). Second Step SEL: A comprehensive digital social-emotional 

learning program. Social-Emotional Learning Journal, 9(1), 65-78. 

European Commission. (2016). General Data Protection Regulation (GDPR). 

https://ec.europa.eu/info/law/law-topic/data-protection/eu-data-protection-rules_en 

GoNoodle. (2021). Engaging children in physical activity through interactive digital tools. 

Early Childhood Physical Education Review, 7(2), 78-90. 

Heckman, J. J. (2011). The economics of inequality: The value of early childhood education. 

American Educator, 35(1), 31-47. 

Johnson, A. (2020). Lumosity Kids: Game-based cognitive assessment and training. Journal 

of Educational Technology, 14(2), 123-137. 

Learning A-Z. (2021). Raz-Kids: Personalized reading and comprehension assessment. 

Digital Literacy Journal, 6(3), 56-72. 

Lee, S., & Brown, T. (2023). Emotions Explorer: AI and facial recognition for social-

emotional assessment. Technology in Early Childhood Education, 12(1), 34-50. 

Livingstone, S. (2018). Children's data and privacy online: Growing up in a digital age. 

London School of Economics. 

Martin, R. (2023). Physioplay: Virtual reality and motion-sensing for gross motor skill 

assessment. Journal of Interactive Learning and Technology, 11(2), 111-126. 



 

 

Ministry of Education. (2020). National Education Policy 2020. Government of India. 

https://www.education.gov.in/sites/upload_files/mhrd/files/NEP_Final_English_0.pdf 

Ministry of Education. (2021). NIPUN Bharat: National initiative for proficiency in reading 

with understanding and numeracy. Government of India. 

https://www.education.gov.in/sites/upload_files/mhrd/files/NIPUN_BHARAT_GUIDE

LINES_EN.pdf 

Ministry of Electronics and Information Technology. (2020). Digital India. Government of 

India. https://www.digitalindia.gov.in/ 

Ministry of Electronics and Information Technology. (2019). Personal Data Protection Bill. 

Government of India. 

NCERT. (2019). Preschool curriculum. National Council of Educational Research and 

Training. https://ncert.nic.in/pdf/PreschoolCurriculum.pdf 

National Council of Educational Research and Training. (2022). National curriculum 

framework for foundational stage. NCERT. 

https://ncert.nic.in/pdf/NCF_for_Foundational_Stage_20_October_2022.pdf 

OECD. (2020). International Early Learning and Child Well-being Study (IELS). 

Organisation for Economic Co-operation and 

Development.https://www.oecd.org/education/school/international-early-learning-and-

child-well-being-study.htm 

Pearson Education. (2021). CogAT: Digital cognitive abilities test. Cognitive Assessment 

Journal, 5(2), 145-160. 

Pisani, L., Borisova, I., & Dowd, A. J. (2018). International Development and Early Learning 

Assessment (IDELA): Validity and reliability of the tool. Early Child Development and 

Care, 188(6), 854-868. 

Pisani, L., Borisova, I., & Dowd, A. J. (2018). International Development and Early Learning 

Assessment (IDELA): Measuring early learning and development across cultures. 

International Journal of Educational Research, 91, 1-15. 

Reading Eggs. (2023). Assessing language development through interactive stories. Journal 

of Digital Literacy in Early Education, 8(1), 99-113. 



 

 

Saavedra, A. R., & Opfer, V. D. (2020). Learning to adapt: A case for adaptive learning in 

developing world contexts. Brookings Institution. 

Sartori, M. (2023). Speech therapy apps for toddlers: A review. Toddler Talk. 

https://toddlertalk.com/blog/apps-for-toddlers-learning-to-talk 

Shonkoff, J. P., & Phillips, D. A. (Eds.). (2000). From neurons to neighborhoods: The 

science of early childhood development. National Academy Press. 

Smith, D., & Doe, L. (2023). MindX: AI-powered cognitive assessment tools for early 

childhood. Journal of Innovative Learning Technologies, 13(4), 301-318. 

Snow, C. E., & Van Hemel, S. B. (2008). Early childhood assessment: Why, what, and how. 

National Academies Press. 

Speakaboos. (2022). Promoting reading fluency and comprehension in early learners. Journal 

of Interactive Reading and Technology, 9(2), 67-83. 

Stratigos, T., & Fenech, M. (2021). Early childhood education and care in the app generation: 

Digital documentation, assessment for learning and parent communication. 

Australasian Journal of Early Childhood, 46(1), 19-31. 

UNESCO. (2016). Education for people and planet: Creating sustainable futures for all. 

Global Education Monitoring Report 2016. 

UNESCO. (2017). Measuring early learning quality and outcomes (MELQO): The 

measurement of early learning environments. UNESCO Publishing. 

UNESCO. (2019). Artificial Intelligence in Education: Challenges and Opportunities for 

Sustainable Development. https://unesdoc.unesco.org/ark:/48223/pf0000366994 

UNESCO. (2019). Global partnership strategy for early childhood development. UNESCO. 

UNICEF. (2018). Global partnership strategy for early childhood development. UNICEF. 

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable 

development. https://sdgs.un.org/ 

VoicePods. (2020). AI in language development: Assessing pronunciation and fluency in 

children. Journal of Language Learning Technology, 4(3), 201-220. 



 

 

Waters, J., & Robinson, P. (2022). Zippy’s Friends AR: Augmented reality in fine motor skill 

development. Early Childhood Technology Review, 10(1), 59-75. 

World Bank. (2016). The World Bank early learning partnership framework. World Bank. 

World Bank. (2020). Remote learning, EdTech, and COVID-19. World Bank. 

 


