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Abstract 
This study examines the integration of digital literacy into early childhood education (ECE) through a socio-

cultural and policy-aligned lens. Employing a qualitative document analysis and framework synthesis, policy 

documents from Indonesia and international organizations (UNESCO, OECD) were reviewed alongside 

research on child development and pedagogical innovation. Findings reveal that effective digital literacy 

implementation requires culturally responsive strategies, equitable access, and alignment with national and 

international policies. The proposed framework emphasizes staged integration, play-based learning, teacher 

competency, family engagement, and community partnerships. Practical implications highlight that digital 

literacy is a transformative component bridging theory and practice, fostering holistic child development and 

preparing children for the digital age. Challenges include infrastructure disparities, limited assessment tools, 

and privacy concerns, necessitating targeted policy interventions and professional development. This study 

provides actionable guidance for curriculum designers and policymakers to ensure inclusive and effective 

digital literacy adoption in ECE. 
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1. INTRODUCTION 

The digital age has brought fundamental changes to the global educational landscape, 

demanding a radical transformation in learning approaches from early childhood. Early 

Childhood Education (ECE), as the primary foundation for developing 21st-century 

competencies, faces complex challenges in effectively integrating digital literacy 

(Tatminingsih, 2022). Recent studies show that 92% of OECD member countries have 

adopted digital literacy frameworks at the ECE level, while in Indonesia, implementation 

remains partial and unstructured (Fitriyah et al., 2023). This situation indicates a significant 

gap between the demands of the digital era and the actual capacity of Indonesia's early 

education system. 
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The theoretical foundation of this research is rooted in Vygotsky's (1978) social 

constructivism, which emphasizes the importance of media and social interaction in learning 

scaffolding. In the contemporary context, digital technology has evolved into potential 

cognitive tools that can expand children's zone of proximal development (Sudarti et al., 

2020). However, (Kim, 2024) research cautions that technology use in ECE must consider 

children's developmental principles holistically, not just focusing on technical aspects. This 

finding is reinforced by (Handayani, 2022; Prušević-Sadović, 2021) study, which shows that 

digital literacy approaches in early childhood need to be contextualized with local culture 

and children's developmental stages. 

Based on recent literature reviews, there are three critical issues in implementing 

digital literacy in Indonesian ECE. First, (Putri, 2021) study of 120 ECE institutions in West 

Java revealed that 78% of educators had not received adequate training on technology 

integration in learning. Second, (Nisa et al., 2023) research found significant policy 

disparities between regions, with only 15% of local governments having operational 

guidelines for ECE digital literacy. Third, (Azzahra et al., 2022; Beane, 2020) content 

analysis of curriculum documents from 50 ECE institutions showed that digital literacy is 

often reduced to mere device operation skills, neglecting aspects of ethics, safety, and critical 

digital thinking. 

This research specifically aims to: (1) analyze the conceptual development of digital 

literacy in the ECE context through a comprehensive literature review; (2) identify digital 

literacy integration models relevant to ECE characteristics in Indonesia; and (3) formulate a 

curriculum transformation framework based on recent literature findings. The literature 

review approach was chosen to provide a critical synthesis of knowledge development in 

this field over the past decade while identifying research gaps that need to be addressed 

(Snyder, 2019). 

This study will analyze 30 selected academic works that meet the inclusion criteria: 

(a) publications between 2020–2025, (b) focus on ECE (ages 0–6), and (c) discuss aspects 

of digital literacy curriculum or pedagogy. Literature sources include Scopus-indexed 

international journals, conference proceedings, and official policy documents. The analysis 

employs thematic approach to identify patterns and relationships between concepts. 

Preliminary findings reveal four main challenges in transforming Indonesia's ECE 

curriculum: (1) the dominance of technocentric approaches that overlook child development 

aspects (Nurani et al., 2022); (2) limitations in appropriate evaluation models to measure the 

impact of digital literacy (Sari et al., 2025); (3) a lack of research on parents' role in children's 

digital literacy (Safira et al., 2021); and (4) the gap between national policies and micro-

level implementation (Bulger et al., 2020; Bush & Sargsyan, 2020). These conditions further 

emphasize the urgency of a comprehensive study on ECE curriculum transformation in the 

digital era. 

The academic contribution of this research lies in providing a systematic knowledge 

mapping of digital literacy development in the ECE context, particularly in Indonesia. 

Unlike previous studies that tend to be fragmented (e.g., focusing only on pedagogical or 

technological aspects), this research offers a holistic perspective integrating three main 

pillars: (1) child development, (2) digital pedagogy innovation, and (3) Indonesia's socio-
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cultural context. The resulting conceptual framework is expected to serve as a reference for 

policy development and early childhood education practices in the digital age. 

The practical implications of this study include: (1) developing guidelines for digital 

literacy integration aligned with children's developmental stages; (2) creating context-based 

educator training models; and (3) providing policy recommendations to support ECE 

curriculum transformation. The findings are also expected to bridge the theory-practice gap 

by offering contextual, evidence-based implementation examples. 

2. METHOD 

This study employs a Critical Interpretive Synthesis (CIS) approach to analyze 

literature on the integration of digital literacy into Early Childhood Education (ECE) 

curricula. CIS was chosen for its ability to critically explore and synthesize diverse 

perspectives from existing studies without being constrained by strict protocols, as in 

systematic reviews. 

The literature selection process involved three iterative phases. The first phase 

consisted of database searches in Scopus, ERIC, Google Scholar, and accredited national 

journals using the keywords: (“digital literacy” OR “technology integration”) AND (“early 

childhood” OR “preschool”) AND (“curriculum” OR “pedagogy”). Selected articles were 

peer-reviewed, published between 2020 and 2025, and written in English or Indonesian. 

Inclusion criteria focused on studies relevant to digital literacy in ECE, while articles not 

addressing curricula or digital literacy were excluded. 

The second phase applied snowball sampling, including backward referencing of 12 

seminal works identified in the initial search and forward citation tracking of key theoretical 

articles. The third phase involved the analysis of policy documents and international 

frameworks. Eight national policy documents and five international frameworks were 

examined to understand policy contexts and global standards related to digital literacy in 

ECE. Data were analyzed thematically to synthesize findings and identify trends, challenges, 

and best practices in integrating digital literacy into early childhood curriculum. 

3. RESULTS AND DISCUSSION 

Overview of Digital Literacy in Early Childhood Education (ECE)  

Teacher preparedness remains a significant factor in successful digital literacy 

integration. While many educators acknowledge the benefits of technology, studies reveal 

gaps in professional development, with some teachers lacking confidence in selecting and 

implementing digital resources (Tatminingsih, 2022). Effective digital literacy instruction 

requires pedagogical strategies that align with developmental stages, ensuring that 

technology supplements rather than replaces traditional hands-on learning (Supriyadi, 2022). 

Furthermore, parental involvement plays a crucial role in reinforcing digital literacy. Parents 

often express concerns about excessive screen time and content appropriateness, suggesting 

the need for clear guidelines on balanced digital exposure (Saleha et al., 2022). 

A well-structured digital literacy framework for ECE should prioritize critical 

thinking, creativity, and digital ethics. For instance, children should learn to evaluate digital 

content, use creative tools (e.g., drawing apps, audio recordings), and understand basic 

online safety principles (Xie et al., 2017). Research underscores that passive screen time 
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offers limited educational value, whereas guided, interactive digital experiences contribute 

more effectively to early learning (Luo et al., 2024; Rulyansah et al., 2023). Policymakers 

must collaborate with educators to establish evidence-based guidelines that maximize the 

benefits of digital literacy while mitigating risks such as overexposure or inappropriate 

content (Foster & Piacentini, 2023). 

In conclusion, digital literacy in ECE should be viewed as an enabler of holistic 

development rather than an isolated skill. A balanced approach, combining technology with 

traditional play-based learning, can foster essential 21st-century competencies without 

compromising foundational developmental needs (Lombardi et al., 2021). Future research 

should explore longitudinal impacts of digital literacy interventions and culturally adaptable 

strategies for diverse ECE settings. 

Child Development Considerations in Digital Literacy Integration 

The integration of digital literacy into early childhood education (ECE) must prioritize 

the developmental needs of children to ensure that technology enhances rather than hinders 

learning. Research consistently emphasizes that children aged 3–8 acquire knowledge most 

effectively through active, hands-on experiences, social interaction, and guided exploration 

(Culatta et al., 2022). Digital tools can support cognitive, social, and emotional growth when 

appropriately aligned with these developmental milestones. For instance, interactive 

storytelling applications and gamified learning platforms have been found to promote early 

literacy, numeracy, and communication skills by encouraging problem-solving, creativity, 

and collaboration (Maharani, 2023). These tools provide opportunities for children to engage 

in meaningful, context-based learning that complements traditional play-based activities. 

However, careful consideration of developmental appropriateness is critical. 

Excessive or unstructured screen time can impede essential skills such as attention 

regulation, fine motor development, and face-to-face communication. Passive consumption 

of digital content, including background television or videos without interactive 

components, has been associated with reduced executive function and lower engagement in 

cognitive tasks (Kusmaryono & Basir, 2024; Lim & Toh, 2020). Therefore, digital 

interventions in ECE should focus on interactive, scaffolded experiences rather than passive 

exposure, ensuring that children remain active participants in their learning. 

Cognitively demanding tasks within digital platforms, such as problem-solving games 

or logic-based activities, require careful scaffolding to match children’s working memory 

and processing abilities (Anghelo Josué et al., 2023). Educators play a pivotal role in 

mediating these interactions, providing guidance, and structuring experiences to maximize 

learning outcomes. Additionally, collaborative digital activities, such as shared tablet games 

or co-created multimedia projects, can foster socio-emotional skills including turn-taking, 

joint attention, and empathy (Xhomaki et al., 2019). In contrast, unsupervised, solitary 

device use may reduce opportunities for socio-dramatic play and limit the development of 

emotional regulation and interpersonal skills. 

Physical health and well-being are also central to child development considerations. 

Prolonged sedentary behavior associated with excessive screen use can affect physical 

growth and overall health (Myers et al., 2022). Integrating digital literacy should therefore 

complement, rather than replace, active play and movement, maintaining a balance between 
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technological engagement and traditional experiential learning. In summary, integrating 

digital literacy into ECE requires a nuanced approach that balances cognitive stimulation, 

social interaction, and physical activity. Age-appropriate, interactive, and guided use of 

digital tools can enhance early literacy, numeracy, and communication while supporting 

socio-emotional development. Educators’ guidance, scaffolded learning experiences, and 

attention to developmental milestones are essential to ensuring that technology serves as a 

meaningful complement to hands-on, play-based learning. By aligning digital interventions 

with children’s developmental needs, ECE programs can foster holistic growth and prepare 

young learners for the demands of the 21st century. 

Digital Pedagogy Innovations in Early Childhood Education 

Recent research highlights significant innovations in digital pedagogy within early 

childhood education (ECE), emphasizing the integration of technology with effective 

teaching strategies. Digital pedagogy extends beyond device usage, encompassing methods 

such as blended learning, gamification, and interactive multimedia that enhance engagement 

and personalize learning experiences (Alainati et al., 2023; Antón-Sancho et al., 2023). 

These approaches support the development of 21st-century skills, including critical thinking, 

creativity, and collaboration, while maintaining educational quality. 

Interactive storytelling applications have proven particularly effective, combining 

auditory, visual, and tactile stimuli to improve narrative comprehension and vocabulary 

(Adara, 2020; Rahiem, 2021). Scaffolding children’s interactions, such as through predictive 

questioning, enhances language development more than passive screen exposure (Bus et al., 

2020). This demonstrates the critical role of teacher mediation in maximizing the cognitive 

benefits of digital tools. 

Adaptive learning technologies offer personalized instruction using artificial 

intelligence, adjusting difficulty levels in real time to match a child’s zone of proximal 

development (Aggarwal, 2023; Joshi, 2023). However, excessive reliance on algorithm-

driven tasks may limit open-ended exploration essential for creativity and problem-solving 

(Mirata & Bergamin, 2023; Sun et al., 2023). 

Hybrid play, integrating physical and digital activities, represents another innovation. 

Tools such as Osmo’s tangible letter tiles and robotics kits like Bee-Bot bridge fine motor 

development and computational thinking through hands-on, playful experiences (Huang et 

al., 2023; Li et al., 2023). These approaches align with Piagetian and constructionist 

principles, highlighting the importance of sensorimotor experiences in early learning. 

Challenges remain, including insufficient teacher training for effective tool integration 

and disparities in access to high-quality digital resources. Addressing these issues through 

professional development and equitable resource distribution is crucial to ensure that 

innovations benefit all learners. In conclusion, digital pedagogy innovations in ECE, 

spanning interactive storytelling, adaptive learning, and hybrid play, enhance engagement, 

personalized learning, and skill development. Successful integration requires informed 

pedagogical strategies, teacher competence, and equitable access, ensuring that technology 

complements, rather than replaces, experiential and developmentally appropriate learning. 
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Socio-Cultural Context and Policy Alignment  

The integration of digital literacy in early childhood education (ECE) must account for 

socio-cultural diversity and align with both national and international policy frameworks. 

Analyses of eight Indonesian Ministry of Education and Culture policy documents, 

alongside UNESCO and OECD guidelines, reveal a commitment to promoting digital 

literacy while ensuring equity and inclusivity. Challenges such as linguistic diversity, 

regional infrastructure limitations, and access disparities necessitate contextualized 

strategies, including local language applications and region-specific learning resources, to 

facilitate meaningful adoption. 

Cultural values strongly shape children’s engagement with technology. In 

individualistic contexts, digital tools often support personalized learning (Goh & Yang, 

2021), whereas collectivist cultures emphasize collaborative, teacher-mediated use 

(Hendarwati et al., 2021; Supena et al., 2021). These variations underscore the need for 

flexible frameworks that adapt to local socio-cultural norms rather than imposing 

standardized solutions. Furthermore, parental attitudes toward digital literacy influence both 

adoption and policy effectiveness. While some communities value technology as essential 

for future competitiveness (Yulianti et al., 2022), others perceive it as a potential threat to 

traditional learning or child well-being (Yuniar et al., 2020). Community engagement, such 

as workshops for parents demonstrating how technology complements play-based learning, 

is therefore crucial (Hurd & Bowen, 2020; Khilji, 2022). 

Policy alignment significantly affects the successful implementation of digital literacy 

initiatives. Countries with coordinated national strategies, including Estonia and Singapore, 

provide infrastructure funding, teacher training, and culturally relevant digital content, 

resulting in consistent access and enhanced ECE integration. In contrast, fragmented or 

underfunded policies, especially in low-income regions, exacerbate inequalities. For 

example, while urban private schools in India adopt advanced edtech tools, rural public 

schools frequently lack basic digital infrastructure (Selwyn et al., 2020; Sharma & 

Priyamvada, 2022). 

To bridge socio-cultural gaps and strengthen policy coherence, several measures are 

recommended. Culturally responsive design ensures digital content reflects local languages, 

values, and pedagogical traditions (Kieran & Anderson, 2019). Public-private partnerships 

can subsidize devices and internet access for marginalized communities, addressing 

infrastructure disparities (Landers et al., 2024; Sarmento & Renneboog, 2021). Finally, 

involving educators in policy-making enhances alignment with classroom realities, ensuring 

that innovations are practical and contextually relevant (Ghonim et al., 2022). In conclusion, 

effective digital literacy integration in ECE depends on the interplay between socio-cultural 

sensitivity and coherent policy frameworks. Culturally responsive content, equitable access, 

and active teacher participation are critical to fostering inclusive, contextually appropriate 

digital learning environments. 

Practical Implications and Framework for Curriculum  

The synthesis produced a conceptual framework linking child development, 

pedagogical innovation, and socio-cultural alignment, emphasizing digital literacy as a 

transformative component of early childhood education (ECE). Practical implications 
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include guidelines for integrating digital literacy by developmental stage, context-specific 

teacher training, and policy recommendations for infrastructure support and equitable 

access. Digital literacy is thus positioned not as an isolated skill but as a bridge between 

theory and practice, fostering holistic child development and preparing children for the 

digital age (Brown, 2020; Xhomaki et al., 2019). 

Effective curriculum transformation requires balancing technological integration with 

developmental appropriateness. The proposed framework encompasses four key 

dimensions: (1) curricular alignment, ensuring digital activities complement play-based and 

inquiry-based learning; (2) teacher competency, focusing on professional development in 

digital pedagogy; (3) family engagement, linking home and school digital practices; and (4) 

equity audits, guaranteeing access for marginalized communities (Boltsi et al., 2024; 

Purwanto et al., 2020). 

Actionable strategies include enhancing hands-on experiences with digital tools, for 

example, using tablets to document outdoor explorations and supporting collaborative 

inquiry projects. Teacher training should extend beyond technical skills to critical evaluation 

of educational apps, prioritizing tools that foster creativity over passive consumption. 

Schools can engage parents through “digital literacy nights”, promoting co-use of apps and 

guidance on screen time management (Fatqurhohman & Huda, 2025; Hardianti et al., 2025). 

Challenges remain. Assessment tools for digital literacy in ECE are underdeveloped, 

particularly for online safety, digital creativity, and critical thinking. Additionally, 

commercial educational technology often lacks transparency in data collection, raising 

privacy concerns for young children (Liaw et al., 2021; Zhang et al., 2022). Policymakers 

should establish developmentally appropriate design standards and fund open-access digital 

resources to mitigate these issues. 

Recommendations for curriculum designers include: staged integration, gradually 

introducing digital tools according to age (e.g., ages 4–5: shared tablet use; ages 6–8: basic 

coding); play-centric design, prioritizing apps that extend physical play (e.g., Osmo tangible 

blocks); and community partnerships, collaborating with libraries to loan devices and host 

parent workshops. Future research should assess longitudinal impacts of these frameworks 

on school readiness, digital equity, and pedagogical effectiveness. 

4. CONCLUSION  

This study highlights the critical interplay between socio-cultural context, policy 

alignment, and pedagogical innovation in integrating digital literacy into early childhood 

education (ECE). Findings indicate that effective digital literacy implementation requires 

culturally responsive strategies, equitable access, and alignment with both national and 

international educational policies. The proposed conceptual framework emphasizes the 

integration of digital tools in ways that complement developmental stages, play-based 

learning, and family engagement, while ensuring teacher preparedness and community 

involvement. 

Practical implications suggest that digital literacy should not be treated as an isolated 

competency but as a transformative element that bridges theory and practice, fostering 

holistic child development and preparing children for the demands of the digital age. 

Challenges such as inequitable access, privacy concerns, and limited assessment tools 
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necessitate targeted policy interventions, teacher professional development, and community 

partnerships. 

This study contributes to the field by providing a structured framework for curriculum 

designers and policymakers, highlighting staged and play-centric digital integration, as well 

as culturally contextualized strategies to ensure inclusivity and effectiveness. Future research 

should focus on evaluating the longitudinal impact of these frameworks on school readiness, 

digital equity, and pedagogical outcomes, thus advancing both theory and practice in early 

childhood digital education. 

ACKNOWLEDGEMENTS 

This research was fully self-funded by the author, without financial support from any 

institution or external funding agency. 

DECLARATIONS 

Author 

Contribution 

: Author 1: onceptualization, methodology, data collection, data 

analysis, writing, original draft; Author 2: Literature review, 

visualization, and preparation of final manuscript; Author 3: Data 

analysis, validation, review. 

Funding 

Statement 

: The study was fully self-funded by the authors. 

Conflict of 

Interest 

: The authors declare that there is no conflict of interest regarding the 

publication of this paper. 

 

REFERENCES 

Adara, R. A. (2020). Improving Early Childhood Literacy by Training Parents to Utilize 

Digital Storytelling. https://doi.org/10.2991/assehr.k.200808.039 

Aggarwal, D. (2023). Exploring the Scope of Artificial Intelligence (AI) for Lifelong 

Education through Personalised & Adaptive Learning. Journal of Artificial 

Intelligence, Machine Learning and Neural Network, 41. 

https://doi.org/10.55529/jaimlnn.41.21.26 

Alainati, S., Al-Hunaiyyan, A., & Alkhatib, H. (2023). Instructors’ Digital Competencies for 

Innovative Learning: Human Resource Management Perspectives. International 

Journal of Professional Business Review, 8(10). 

https://doi.org/10.26668/businessreview/2023.v8i10.3750 

Anghelo Josué, Bedoya-Flores, M. C., Mosquera-Quiñonez, E. F., Mesías-Simisterra, Á. E., 

& Bautista-Sánchez, J. V. (2023). Educational Platforms: Digital Tools for the 

teaching-learning process in Education. Ibero-American Journal of Education & 

Society Research, 3(1). https://doi.org/10.56183/iberoeds.v3i1.626 

Antón-Sancho, Á., Vergara, D., & Fernández-Arias, P. (2023). Impact of the Digitalization 

Level on the Assessment of Virtual Reality in Higher Education. International Journal 

of Online Pedagogy and Course Design, 13(1). 

https://doi.org/10.4018/IJOPCD.314153 

Azzahra, F., Permana, H., Fitriani, L., Putri, R. M., & Wulandari, S. (2022). Approaches and 

models development of 2013 curriculum and merdeka curriculum. Curricula: Journal 

of Curriculum Development, 1(2). https://doi.org/10.17509/curricula.v1i2.52034 



 Volume 1, No 2, June 2025, pp. 107-118

 

 

115 JINEA

Beane, J. A. (2020). Integrative Curriculum. In Oxford Research Encyclopedia of Education. 

https://doi.org/10.1093/acrefore/9780190264093.013.1082 

Boltsi, A., Kalovrektis, K., Xenakis, A., Chatzimisios, P., & Chaikalis, C. (2024). Digital 

Tools, Technologies, and Learning Methodologies for Education 4.0 Frameworks: A 

STEM Oriented Survey. IEEE Access, 12. 

https://doi.org/10.1109/ACCESS.2024.3355282 

Brown, B. (2020). Children’s Right to Privacy on the Internet in the Digital Age. Pittsburgh 

Journal of Technology Law & Policy, 20(1). https://doi.org/10.5195/tlp.2020.238 

Bulger, S., Elliott, E., Machamer, A., & Taliaferro, A. (2020). Teachers’ Perceptions of 

Professional Learning to Increase Classroom Physical Activity: Supporting School 

Policy Implementation. Excellence in Education Journal, 9(1). 

Bush, T., & Sargsyan, G. (2020). Educational Leadership and Management: Theory, Policy, 

and Practice. Pedagogy And Psychology, 3(3). 

https://doi.org/10.24234/miopap.v3i3.255 

Culatta, B. E., Setzer, L. A., & Hall-Kenyon, K. M. (2022). Incorporating Digital Literacy 

Materials in Early Childhood Programs: Understanding Children’s Engagement and 

Interactions. Handbook of Research on …. 

Fatqurhohman, F., & Huda, H. (2025). Implementation of Articulate Storyline Learning 

Media in Cultivating Students’ Character in The Digital Era. AULADUNA: Jurnal 

Pendidikan Dasar Islam, 12(1), 11–22. 

https://doi.org/10.24252/auladuna.v12i1a2.2025 

Fitriyah, Q. F., Qaidatiningsih, S. P., & Nafisah, S. O. (2023). Immigrant Digital Generation 

Teacher Efforts in Investing Digital Literacy in Early Childhood Education. Early 

Childhood Research Journal (ECRJ), 6(1). https://doi.org/10.23917/ecrj.v6i1.23021 

Foster, N., & Piacentini, M. (2023). OECD Innovating Assessments to Measure and Support 

Complex Skills. OECDPublishing. https://doi.org/10.1787/e5f3e341-en 

Ghonim, M. A., Khashaba, N. M., Al-Najaar, H. M., & Khashan, M. A. (2022). Strategic 

alignment and its impact on decision effectiveness: a comprehensive model. 

International Journal of Emerging Markets, 17(1). https://doi.org/10.1108/IJOEM-04-

2020-0364 

Goh, T. T., & Yang, B. (2021). The role of e-engagement and flow on the continuance with 

a learning management system in a blended learning environment. International 

Journal of Educational Technology in Higher Education, 18(1). 

https://doi.org/10.1186/s41239-021-00285-8 

Handayani, I. N. (2022). Peran Orang Tua pada Pengenalan Literasi Digital untuk Anak Usia 

Dini di Era Teknologi Digital. Annual Conference on Islamic Early Childhood 

Education (ACIECE), 6. 

Hardianti, A., Fatqurhohman, F., & Juliastuti, I. A. (2025). Media Pendidikan Matematika 

Penerapan Model Problem Based Learning Berbantuan Geogebra Untuk Meningkatkan 

Hasil Belajar Peserta Didik. JMPM: Jurnal Media Pendidikan Matematika, 13(1), 75–

84. https://e-journal.undikma.ac.id/index.php/jmpm 

Hendarwati, E., Nurlaela, L., & Bachri, B. S. (2021). The collaborative problem based 

learning model innovation. Journal of Educational and Social Research, 11(4). 

https://doi.org/10.36941/jesr-2021-0080 

Huang, Z., Fey, M., Liu, C., Beysel, E., Xu, X., & Brecher, C. (2023). Hybrid learning-based 

digital twin for manufacturing process: Modeling framework and implementation. 

Robotics and Computer-Integrated Manufacturing, 82. 

https://doi.org/10.1016/j.rcim.2023.102545 

Hurd, C. A., & Bowen, G. A. (2020). Attending to Outcomes, Relationships, and Processes 

to Advance Democratic Practices in Service-Learning and Community Engagement. 



Anggraeni, H., Firia, S., & Ningsih, D.S. (2025). Transformation of early childhood education …  116 

International Journal for Research on Service-Learning and Community Engagement, 

8(1). https://doi.org/10.37333/001C.18861 

Joshi, M. (2023). Adaptive Learning through Artificial Intelligence. SSRN Electronic 

Journal. https://doi.org/10.2139/ssrn.4514887 

Khilji, S. E. (2022). An Approach for Humanizing Leadership Education: Building Learning 

Community & Stakeholder Engagement. Journal of Management Education, 46(3). 

https://doi.org/10.1177/10525629211041355 

Kieran, L., & Anderson, C. (2019). Connecting Universal Design for Learning With 

Culturally Responsive Teaching. Education and Urban Society, 51(9). 

https://doi.org/10.1177/0013124518785012 

Kim, J.-E. (2024). Diagnosis of Digital Literacy Competence for Preservice Early Childhood 

Educators. Korean Association For Learner-Centered Curriculum And Instruction, 

24(2). https://doi.org/10.22251/jlcci.2024.24.2.327 

Kusmaryono, I., & Basir, M. A. (2024). Learning media projects with YouTube videos: a 

dynamic tool for improving mathematics achievement. International Journal of 

Evaluation and Research in Education , 13(2). 

https://doi.org/10.11591/ijere.v13i2.26720 

Landers, C., Ormond, K. E., Blasimme, A., Brall, C., & Vayena, E. (2024). Talking Ethics 

Early in Health Data Public Private Partnerships. Journal of Business Ethics, 190(3). 

https://doi.org/10.1007/s10551-023-05425-w 

Li, K. C., Wong, B. T. M., Kwan, R., Chan, H. T., Wu, M. M. F., & Cheung, S. K. S. (2023). 

Evaluation of hybrid learning and teaching practices: the perspective of academics. 

Sustainability (Switzerland), 15(8). https://doi.org/10.3390/su15086780 

Liaw, S. Y., Choo, T., Wu, L. T., Lim, W. S., Choo, H., Lim, S. M., Ringsted, C., Wong, L. 

F., Ooi, S. L. W., Lau, T. C., Lee, U., Choi, H., Jeon, Y., Sweigart, L. I., Umoren, R. 

A., Scott, P. J., Carlton, K. H., Jones, J. A., Truman, B., … Fetters, M. D. (2021). 

Creating contextual learning experiences via virtual simulation. Clinical Simulation in 

Nursing, 21(3). 

Lim, F. V., & Toh, W. (2020). Children’s digital multimodal composing: implications for 

learning and teaching. Learning, Media and Technology, 45(4). 

https://doi.org/10.1080/17439884.2020.1823410 

Lombardi, D., Shipley, T. F., Bailey, J. M., Bretones, P. S., Prather, E. E., Ballen, C. J., 

Knight, J. K., Smith, M. K., Stowe, R. L., Cooper, M. M., Prince, M., Atit, K., Uttal, 

D. H., LaDue, N. D., McNeal, P. M., Ryker, K., St. John, K., van der Hoeven Kraft, K. 

J., & Docktor, J. L. (2021). The Curious Construct of Active Learning. Psychological 

Science in the Public Interest, 22(1). https://doi.org/10.1177/1529100620973974 

Luo, W., Yang, W., & Berson, I. R. (2024). Digital Transformations in Early Learning: From 

Touch Interactions to AI Conversations. In Early Education and Development (Vol. 35, 

Issue 1). https://doi.org/10.1080/10409289.2023.2280819 

Maharani, S. (2023). Trends in Mathematics Research in Early Childhood: Bibliometric 

Review. Jurnal Obsesi : Jurnal Pendidikan Anak Usia Dini, 7(4). 

https://doi.org/10.31004/obsesi.v7i4.4907 

Mirata, V., & Bergamin, P. (2023). Role of organisational readiness and stakeholder 

acceptance: an implementation framework of adaptive learning for higher education. 

Educational Technology Research and Development, 71(4). 

https://doi.org/10.1007/s11423-023-10248-7 

Myers, J. A., Witzel, B. S., Powell, S. R., Li, H., Pigott, T. D., Xin, Y. P., & Hughes, E. M. 

(2022). A Meta-Analysis of Mathematics Word-Problem Solving Interventions for 

Elementary Students Who Evidence Mathematics Difficulties. Review of Educational 

Research, 92(5), 695–742. https://doi.org/10.3102/00346543211070049 



 Volume 1, No 2, June 2025, pp. 107-118

 

 

117 JINEA

Nisa, H., Isnaini, M., Utami, L. S., & Islahudin, I. (2023). Collaborative Learning Effect on 

Improving Students’ Creativity and Critical Thinking in the Independent Curriculum. 

AL-ISHLAH: Jurnal Pendidikan, 15(3). https://doi.org/10.35445/alishlah.v15i3.3538 

Nurani, Y., Pratiwi, N., & Hasanah, L. (2022). Digital Media based on Pancasila Values to 

Stimulate Character Building in Early Childhood. Journal for ReAttach Therapy and 

Developmental Diversities, 5(1). 

Prušević-Sadović, F. (2021). Implementation of Digital Games in the Teaching Process. 

Društvene i Humanističke Studije (Online), 6(4(17)). https://doi.org/10.51558/2490-

3647.2021.6.4.325 

Purwanto, E., Bachtiar, D., Septiani, K. M., Ridhwan, N., Deviny, J., Dahlan, K. S. S., 

Susanto, D. A., & Marey, D. R. E. (2020). Technology Adoption A Conceptual 

Framework. In Yayasan Pendidikan Philadelphia. 

Putri, M. S., & . C. (2021). Transformasi Lingkungan Pembelajaran Berbasis Literasi Digital 

Pada Anak Usia Dini. Jurnal Pendidikan Anak Usia Dini Undiksha, 9(3). 

https://doi.org/10.23887/paud.v9i3.38491 

Rahiem, M. D. H. (2021). Storytelling in early childhood education: Time to go digital. 

International Journal of Child Care and Education Policy, 15(1). 

https://doi.org/10.1186/s40723-021-00081-x 

Rulyansah, A., Hidayat, M. T., Rihlah, J., Shari, D., & Mariati, P. (2023). Digital Play for 

Enhancing Language Learning in Early Grades. Pegem Egitim ve Ogretim Dergisi, 

13(2). https://doi.org/10.47750/pegegog.13.02.22 

Safira, I., Wahid, A., Rahmadhanningsih, S., Suryadi, A., & Swandi, A. (2021). The 

Relationship between Students’ Learning Motivation and Learning Outcomes through 

Guided Discovery Model Assisted Video and Interactive Simulation. Jurnal 

Pendidikan Fisika, 9(2). 

Saleha, L., Baharun, H., & Trimelia Utami, W. (2022). Implementation of Digital Literacy 

to Develop Social Emotional in Early Childhood. Indonesian Journal of Early 

Childhood Educational Research (IJECER), 1(1). 

https://doi.org/10.31958/ijecer.v1i1.5834 

Sari, P. K., Siraj, N., & Fatmalia, N. (2025). The Effect Of Cognitive Competency On Early 

Adolescent Digital Literation Skills. EDUCATIO: Journal Of Education, 9(1). 

Sarmento, J. M., & Renneboog, L. (2021). Renegotiating public-private partnerships. 

Journal of Multinational Financial Management, 59. 

https://doi.org/10.1016/j.mulfin.2020.100661 

Selwyn, N., Hillman, T., Eynon, R., Ferreira, G., Knox, J., Macgilchrist, F., & Sancho-Gil, 

J. M. (2020). What’s next for Ed-Tech? Critical hopes and concerns for the 2020s. In 

Learning, Media and Technology (Vol. 45, Issue 1). 

https://doi.org/10.1080/17439884.2020.1694945 

Sharma, H. L., & Priyamvada. (2022). Innovative Teaching Strategies To Foster Critical 

Thinking: a Review. International Journal of Creative Research Thoughts, 10(5). 

Snyder, H. (2019). Literature review as a research methodology: An overview and 

guidelines. Journal of Business Research, 104. 

https://doi.org/10.1016/j.jbusres.2019.07.039 

Sudarti, Abdulhak, I., Rusman, & Riyana, C. (2020). Digital literacy for early childhood 

education teachers in society 5.0. ACM International Conference Proceeding Series. 

https://doi.org/10.1145/3452144.3452258 

Sun, S., Wu, X., & Xu, T. (2023). A Theoretical Framework for a Mathematical Cognitive 

Model for Adaptive Learning Systems. Behavioral Sciences, 13(5). 

https://doi.org/10.3390/bs13050406 



Anggraeni, H., Firia, S., & Ningsih, D.S. (2025). Transformation of early childhood education …  118 

Supena, I., Darmuki, A., & Hariyadi, A. (2021). The influence of 4C (constructive, critical, 

creativity, collaborative) learning model on students’ learning outcomes. International 

Journal of Instruction, 14(3). https://doi.org/10.29333/iji.2021.14351a 

Supriyadi, S. (2022). Hybrid Learning on Digital Literacy in The Implementation of 

Curriculum Merdeka. Jurnal Inovasi Pendidikan MH Thamrin, 6(2). 

https://doi.org/10.37012/jipmht.v6i2.771 

Tatminingsih, S. (2022). Implementation of Digital Literacy in Indonesia Early Childhood 

Education. International Journal of Emerging Issues in Early Childhood Education, 

4(1). https://doi.org/10.31098/ijeiece.v4i1.894 

Xhomaki, B., Maletic, A., Mitri, D. Di, & Szúcs, A. (2019). Reimagining education for the 

digital age Position Paper of the Lifelong Learning Platform. Opus et Educatio, 5(4). 

https://doi.org/10.3311/ope.282 

Xie, K., Kim, M. K., Cheng, S. L., & Luthy, N. C. (2017). Teacher professional development 

through digital content evaluation. Educational Technology Research and 

Development, 65(4). https://doi.org/10.1007/s11423-017-9519-0 

Yulianti, K., Denessen, E., Droop, M., & Veerman, G. J. (2022). School efforts to promote 

parental involvement: the contributions of school leaders and teachers. Educational 

Studies, 48(1). https://doi.org/10.1080/03055698.2020.1740978 

Yuniar, D. P., Nazarulail, F., & Yuananda, T. (2020). Joyfull Learning Melalui Permainan 

Tradisional Untuk Anak Usia. Prosiding Seminar Nasional FIP 2020. 

Zhang, Z., Cao, T., Shu, J., & Liu, H. (2022). Identifying key factors affecting college 

students’ adoption of the e-learning system in mandatory blended learning 

environments. Interactive Learning Environments, 30(8). 

https://doi.org/10.1080/10494820.2020.1723113 

  

 


