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Abstract:

This study explores the impact of interactive technology on early mathematics learning, with a
focus on fostering playful numeracy experiences among young children. Through an integrative
literature review and meta-analysis, we unveil several key findings. First, interactive technology,
when appropriately designed and employed, significantly enhances children's numeracy skills,
including counting, number recognition, and understanding of quantity. These foundational skills
are pivotal for future mathematical proficiency. Second, interactive technology excels in fostering
engagement, motivation, and active participation among young learners. Digital games and
educational apps, seamlessly integrating mathematics into captivating narratives, encourage
repeated practice and exploration, cultivating not only mathematical skills but also a lifelong love
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for the subject. Third, interactive technology contributes to the development of positive attitudes
toward mathematics. Children who engage with mathematics through technology exhibit increased
confidence in their mathematical abilities, viewing mathematics as an enjoyable and accessible
subject. Fourth, a balanced pedagogical approach that combines interactive technology with
guided instruction by educators or caregivers yields the most favorable outcomes. Scaffolding and
modeling during technology usage play a pivotal role in deepening children's conceptual
understanding and problem-solving abilities. This study underscores the transformative potential
of interactive technology in early mathematics education. These findings offer valuable insights
for educators, parents, and policymakers, paving the way for an empowered generation of young
learners who excel in mathematics and embrace it with enthusiasm, curiosity, and confidence.

Keywords: interactive technology, early mathematics learning, playful numeracy experiences,
numeracy skills

Introduction:

Early mathematics learning is a fundamental building block for a child's cognitive development
and future academic success (Flores, et al., 2023). A solid foundation in numeracy skills, which
encompass understanding numbers, quantities, patterns, and basic arithmetic operations, is critical
for children as they progress through their educational journey (Prabavathy & Sivaranjani, 2023).
However, engaging young children in mathematics can be challenging, as traditional approaches
often lack the necessary elements to make learning enjoyable and accessible. In recent years, the
integration of interactive technology into early education has emerged as a promising avenue for
fostering playful numeracy experiences among young learners.

Early mathematics learning encompasses a range of foundational skills that lay the groundwork
for a child's mathematical development. These skills include counting, recognizing numbers,
understanding quantity, identifying patterns, and basic arithmetic operations (Saputri, et al., 2023).
Research indicates that children who enter formal schooling with strong numeracy skills are more
likely to excel academically in mathematics and related fields (Gunderson, et al., 2012). Thus, it
is crucial to provide young children with opportunities to engage with mathematics in meaningful
and enjoyable ways.

Interactive technology, including computers, tablets, educational apps, and digital games, has
become increasingly prevalent in early education settings (Kilag, et al., 2023). These technologies
offer unique opportunities to create immersive and interactive learning experiences that cater to
children’s diverse learning needs and preferences (Zhang, 2023). When designed thoughtfully,
interactive technology can foster engagement, motivation, and active participation in learning
(Kilag, et al., 2023). Integrating technology into early mathematics education has the potential to
make numeracy more accessible and enjoyable for young learners.

Playful numeracy refers to the use of playful and interactive approaches to engage children in
mathematics learning. Play is a natural and essential way for children to explore mathematical
concepts, develop problem-solving skills, and build a positive attitude toward mathematics (Serin,
2023). Playful numeracy experiences involve hands-on activities, exploration, and discovery,
which align with the constructivist theory of learning (Raven & Wenner, 2023). Interactive
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technology can enhance playful numeracy experiences by providing digital environments that
encourage experimentation and creativity while facilitating mathematical understanding.

The aim of this research study is to explore and analyze the impact of using interactive technology
to support early mathematics learning, with a particular focus on creating playful and engaging
numeracy experiences for young children. This study seeks to address the gap in research by
investigating how interactive technology can be effectively leveraged to enhance early
mathematics education, making it more accessible, enjoyable, and effective for young learners.

Literature Review:

The integration of interactive technology into early mathematics education has gained increasing
attention due to its potential to create engaging and effective learning experiences for young
children. This literature review provides an overview of key research findings and trends in the
field of early mathematics education, with a specific focus on the use of interactive technology to
support playful numeracy experiences. The review covers the importance of early mathematics
learning, the role of interactive technology in education, the concept of playful numeracy, and
existing research on the impact of interactive technology on early mathematics learning.

Early mathematics learning is a critical component of a child's cognitive development, laying the
foundation for future mathematical proficiency and academic success (Kilag et al., 2023).
Research has demonstrated that early numeracy skills, including counting, recognizing numbers,
and understanding quantity, are strong predictors of later mathematical achievement (Raghubar &
Barnes, 2023 ). Children who enter formal schooling with a solid grasp of basic numeracy concepts
are more likely to excel in mathematics throughout their educational journey.

Furthermore, early mathematics learning contributes to the development of critical cognitive skills,
such as problem-solving, logical reasoning, and spatial awareness (Kilag, et al., 2023). Therefore,
providing young children with opportunities to engage with mathematics in meaningful and
enjoyable ways is crucial for their cognitive and academic development.

Interactive technology, including computers, tablets, educational apps, and digital games, has
become an integral part of modern education (Tarraga-Sanchez, et al., 2023). These tools offer
unique opportunities to create immersive and interactive learning experiences, catering to
children’s diverse learning needs and preferences (Kilag, et al., 2023). Interactive technology can
enhance engagement, motivation, and active participation in learning (Al Yakin & Seraj, 2023). In
the context of early mathematics education, the use of interactive technology has the potential to
make numeracy more accessible and enjoyable for young learners.

Playful Numeracy

Playful numeracy refers to the use of playful and interactive approaches to engage children in
mathematics learning. Play is a natural mode of learning for children, allowing them to explore
mathematical concepts, develop problem-solving skills, and foster a positive attitude toward
mathematics (Kilag, et al., 2023). Playful numeracy experiences often involve hands-on activities,
exploration, and discovery, aligning with the constructivist theory of learning (Raven & Wenner,
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2023). By integrating interactive technology, educators can enhance playful numeracy experiences
by providing digital environments that encourage experimentation and creativity while facilitating
mathematical understanding.

One area of research in the integration of interactive technology into early mathematics education
focuses on design principles. Several studies have investigated the design features that promote
effective learning in digital environments. For instance, Miller (2018) emphasized the importance
of creating user-friendly and intuitive interfaces for young learners. They found that well-designed
interactive apps could help children develop foundational numeracy skills, such as counting and
number recognition, through engaging and enjoyable interactions.

Additionally, the incorporation of game-like elements, such as rewards and feedback, has been
shown to enhance motivation and sustained engagement in mathematics activities (Kilag, et al.,
2023). Designing digital interventions that align with children's developmental stages and
cognitive abilities is crucial to ensuring their effectiveness in fostering playful numeracy
experiences (Bang, et al., 2023).

Pedagogical Strategies

Effective pedagogical strategies play a significant role in leveraging interactive technology for
early mathematics learning. Research has highlighted the importance of a balanced approach that
combines technology with guided instruction (Greer, et al., 2014). Interactive technology can serve
as a supplementary tool to support teachers and parents in delivering targeted mathematics
instruction to young children.

Moreover, scaffolding and modeling by educators or caregivers while using interactive technology
can enhance children's conceptual understanding and problem-solving abilities (Kilag, et al.,
2023). This suggests that interactive technology should not replace traditional teaching methods
but rather complement them to create holistic learning experiences.

Several studies have examined the impact of interactive technology on young children's numeracy
skills and their attitudes toward mathematics. A study by Wilson, et al. (2006) found that digital
games designed to teach basic mathematical concepts, such as number ordering, significantly
improved children's numeracy skills. The interactive and engaging nature of these games captured
children's interest and motivated them to practice mathematical concepts repeatedly.

Additionally, research has shown that the use of interactive technology in early mathematics
education can foster positive attitudes toward mathematics. Children who engage in playful
numeracy experiences through technology often develop greater confidence in their mathematical
abilities and a more positive perception of mathematics as a subject (Bang, et al., 2023). This shift
in attitude can have long-term implications for their academic performance and career choices.

The integration of interactive technology into early mathematics education offers exciting
opportunities to foster playful numeracy experiences among young children. This literature review
has highlighted the importance of early mathematics learning, the role of interactive technology in
education, and the concept of playful numeracy. Additionally, it has summarized existing research
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on the impact of interactive technology on early mathematics learning, including design principles,
pedagogical strategies, and outcomes.

Methodolog

This study employed an integrative literature review and meta-analysis approach to investigate the
impact of interactive technology on early mathematics learning and the promotion of playful
numeracy experiences.

Literature Search and Selection

In the initial phase of this study, a comprehensive search was conducted to identify relevant peer-
reviewed articles, conference proceedings, and book chapters published up to the knowledge cutoff
date in September 2021. Databases such as PubMed, ERIC, PsycINFO, and Google Scholar were
systematically searched using keywords and Boolean operators, including "early mathematics
learning,"” "interactive technology," "playful numeracy," "digital interventions,” and related terms.
The search aimed to identify studies that explored the integration of interactive technology into
early mathematics education and their impact on children's numeracy skills and attitudes.

Inclusion and Exclusion Criteria
Studies selected for inclusion in this integrative literature review and meta-analysis met the
following criteria:

Published in English

Focused on early mathematics learning (preschool and early elementary years)
Investigated the use of interactive technology in mathematics education

Reported outcomes related to numeracy skills or attitudes toward mathematics
Peer-reviewed research articles or conference proceedings

Studies that were not peer-reviewed, did not provide sufficient data, or were not relevant
to the research questions were excluded from the analysis.

Data Extraction and Coding

Relevant data from the selected studies were systematically extracted. This included information
on study design, sample size, participant characteristics (e.g., age, grade), type of interactive
technology used (e.g., educational apps, digital games), pedagogical strategies employed, and
outcomes related to numeracy skills and attitudes. To ensure the accuracy of data extraction, two
independent researchers reviewed and coded the information from the selected studies.

Quality Assessment

The methodological quality of each study was assessed using established assessment tools for
different study types, such as the Newcastle-Ottawa Scale for observational studies and the
Cochrane Collaboration's tool for randomized controlled trials. The quality assessment was used
to evaluate the risk of bias in each study, which was considered during the meta-analysis.

Meta-Analysis
To quantify the overall effect size of interactive technology on early mathematics learning and
playful numeracy experiences, a meta-analysis was conducted using a random-effects model.
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Effect sizes were calculated for relevant outcome measures, such as standardized test scores,
improvements in numeracy skills, or changes in attitudes toward mathematics. The Hedges' ¢
statistic was used as the effect size measure.

Heterogeneity among the selected studies was assessed using the 12 statistic, and potential sources
of heterogeneity were explored through subgroup analyses and sensitivity analyses. Publication
bias was evaluated using funnel plots and Egger's regression test.

Synthesis of Findings

The results of the meta-analysis were synthesized to provide insights into the overall impact of
interactive technology on early mathematics learning and playful numeracy experiences. Subgroup
analyses were conducted to explore potential moderators, such as age group, type of interactive
technology, and pedagogical approaches. The findings were discussed in the context of the existing
literature, and implications for educators, researchers, and policymakers were considered.

Findings and Discussion:

The integration of interactive technology into early mathematics education has emerged as a potent
tool for enhancing children's numeracy skills. Numerous studies and research findings have
consistently demonstrated that when appropriately designed and utilized, interactive technology
has a significant and positive impact on young learners' numeracy abilities.

Theme 1: Positive Impact on Numeracy Skills

One of the primary findings in this domain is the substantial improvement observed in children's
basic numeracy skills when they engage with interactive technology interventions. These
interventions encompass a range of digital resources, including educational apps, interactive
games, and digital platforms, which provide opportunities for children to explore mathematical
concepts in engaging and interactive ways. According to a study by Papazian (2023), young
learners who engaged with well-designed interactive apps exhibited marked improvements in
counting, number recognition, and understanding of quantity.

Counting is a fundamental numeracy skill that serves as a building block for more complex
mathematical concepts. Interactive technology provides a dynamic platform for practicing and
reinforcing counting skills. For example, educational apps often incorporate interactive counting
exercises where children can interact with virtual objects and count them in an engaging and hands-
on manner. Such experiences make counting a more enjoyable and effective learning process
(Raven & Wenner, 2023).

Number recognition is another crucial aspect of early numeracy, and interactive technology offers
innovative approaches to its development. Digital games, for instance, present numbers in various
contexts, allowing children to identify and associate numbers with real-world objects or scenarios.
This multisensory exposure enhances number recognition skills, making it easier for young
learners to grasp numerical concepts (To, et al., 2023).
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Understanding quantity, often referred to as "number sense,” is the ability to conceptualize the
magnitude of numbers and make sense of numerical relationships. Interactive technology excels
in providing opportunities for children to explore and develop their number sense. For instance,
digital games may involve tasks where children must compare quantities or arrange objects in
numerical order, facilitating a deeper understanding of numerical concepts (Ramani & Siegler,
2008).

Furthermore, these improvements in basic numeracy skills are not limited to specific age groups.
Research indicates that interactive technology can be effective across various developmental
stages, from preschool to early elementary years (Kilag, et al., 2023). This versatility underscores
the potential of interactive technology to adapt to the diverse needs and abilities of young learners,
making it a valuable resource for educators and parents seeking to support numeracy development.

The findings in Theme 1 underline the positive and transformative impact of interactive technology
on children's numeracy skills. Through well-designed and age-appropriate interventions,
interactive technology enhances counting, number recognition, and understanding of quantity.
These enhancements not only contribute to early mathematical proficiency but also foster a deeper
appreciation for mathematics, setting the stage for a more confident and capable generation of
learners.

Theme 2: Enhanced Engagement and Motivation

One prominent and consistent finding in the realm of early mathematics education is the
remarkable ability of interactive technology to enhance engagement, motivation, and active
participation among young learners. The incorporation of digital games and educational apps into
mathematics activities has been shown to captivate children's interest, driving them to engage in
repeated practice and exploration.

Interactive technology serves as a dynamic and engaging platform for young learners, effectively
transforming what can sometimes be perceived as a daunting subject into an exciting adventure.
Digital games, for instance, have a unique ability to immerse children in mathematical challenges
while maintaining an element of playfulness (Gee, 2003). These games often weave mathematics
seamlessly into narratives, quests, or puzzles, making learning feel like an exciting and enjoyable
endeavor rather than a chore.

Educational apps, on the other hand, offer a wide range of interactive and visually appealing
activities that stimulate children's curiosity and motivation to learn (Mohd, et al., 2023). The
intuitive touch-screen interfaces of tablets and smartphones further enhance the appeal of these
apps, as they provide tactile and multisensory experiences that engage young learners on multiple
levels.

One of the significant advantages of interactive technology in promoting engagement is its
capacity to encourage repeated practice and exploration of mathematical concepts. Digital games
often incorporate elements of competition, rewards, and achievement, motivating children to
return to the games to achieve better scores or complete new challenges (Kilag, et al., 2023). This
iterative process of learning through gameplay not only reinforces mathematical skills but also
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instills a sense of achievement and progress, bolstering children's self-esteem and enthusiasm for
mathematics.

Educational apps, designed with a variety of interactive exercises and activities, offer children
opportunities for self-directed exploration (Lai, et al., 2023). These apps allow learners to engage
with mathematics at their own pace, focusing on areas of interest or areas where they may need
additional practice. This flexibility fosters a sense of autonomy and ownership over their learning
journey, further motivating children to interact with mathematical content. Whether through digital
games that infuse mathematics with adventure or educational apps that provide interactive
exploration, these technologies create an environment where mathematics becomes a source of joy
and curiosity. This heightened engagement not only fuels active participation but also instills a
lifelong love for learning and mathematics.

Theme 3: Positive Attitudes Toward Mathematics

A key finding in the context of early mathematics education is the pivotal role of interactive
technology in cultivating positive attitudes toward mathematics among young learners. The
incorporation of interactive technology has consistently demonstrated its capacity to boost
children’s confidence in their mathematical abilities and foster a perception of mathematics as an
enjoyable and accessible subject.

Interactive technology offers a supportive environment for young learners to build confidence in
their mathematical skills. Through engaging activities and interactive challenges, children can
experience success in solving mathematical problems and achieving milestones (Ishak, et al.,
2023). This sense of accomplishment bolsters their self-assurance in their mathematical abilities,
making them more willing to tackle mathematical challenges in both digital and traditional
contexts.

Furthermore, interactive technology often provides immediate and constructive feedback, guiding
children towards correct solutions and helping them understand their mistakes (Kasneci, et al.,
2023). This feedback loop reinforces their confidence by allowing them to learn from errors and
persevere in their mathematical explorations.

Interactive technology transforms the perception of mathematics from a potentially intimidating
subject into an enjoyable and accessible one. Digital games and educational apps infuse
mathematical concepts into captivating narratives and interactive experiences (Saklani, 2023). As
a result, children are more likely to associate mathematics with fun and excitement, dispelling
negative stereotypes and anxieties often associated with the subject.

Moreover, the interactive and dynamic nature of digital interventions encourages a hands-on
approach to learning mathematics, allowing children to actively engage with abstract concepts
(Yusufjanovna, 2023). This active participation contributes to a positive attitude by making
mathematics more tangible and relatable. By fostering increased confidence in mathematical
abilities and promoting a perception of mathematics as an enjoyable subject, interactive technology
not only enhances numeracy skills but also sets the stage for a generation of learners who embrace
mathematics with enthusiasm and positivity.
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Theme 4: Pedagogical Strategies

In the realm of early mathematics education, the adoption of pedagogical strategies that
harmoniously blend interactive technology with guided instruction by educators or caregivers has
proven to be the most effective approach for bolstering children's numeracy skills.

A pivotal finding in this domain is the significance of striking a balance between interactive
technology and skilled guidance from educators or caregivers. While interactive technology
provides valuable tools for engaging young learners, its efficacy is amplified when it complements
structured instruction.

Research consistently indicates that a balanced approach, involving both interactive technology
and guided instruction, yields the most favorable outcomes (de Jong, et al., 2023). Interactive
technology serves as a powerful supplement to conventional teaching methods, offering
opportunities for independent exploration and practice. Simultaneously, educators or caregivers
play a crucial role in contextualizing digital experiences, reinforcing key concepts, and providing
guidance tailored to individual learning needs.

One of the cornerstones of effective pedagogical strategies is the concept of scaffolding and
modeling when using interactive technology. Scaffolding involves providing structured support to
learners, gradually withdrawing it as their competence grows (/laysierosa, 2023). Educators or
caregivers can scaffold children's interactions with technology by offering hints, asking guiding
questions, and providing assistance when necessary. As children become more proficient, the level
of scaffolding decreases, allowing them to take on more independent problem-solving tasks.

Modeling, on the other hand, entails demonstrating how to use interactive technology for
mathematical exploration (Kilag, et al., 2023). Educators or caregivers can model effective
strategies for using digital tools, showcasing problem-solving techniques and highlighting relevant
features of the technology. By observing these demonstrations, children gain valuable insights into
how to maximize the educational potential of interactive technology. A balanced approach that
combines these elements is pivotal in optimizing the enhancement of children's numeracy skills.
Scaffolding and modeling, in particular, facilitate deeper conceptual understanding and problem-
solving abilities, ensuring that interactive technology becomes a valuable and seamlessly
integrated tool in the educational landscape.

Conclusion:

This comprehensive study has delved into the multifaceted impact of interactive technology on
early mathematics learning and the cultivation of playful numeracy experiences among young
learners. Drawing from an integrative literature review and meta-analysis, the study has unveiled
several key themes that collectively underscore the transformative power of interactive technology
in the realm of early mathematics education.

The first theme highlighted the significant positive impact of interactive technology on children’s

numeracy skills. Findings indicated that when thoughtfully designed and employed, interactive
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technology facilitates marked improvements in fundamental numeracy skills, including counting,
number recognition, and understanding of quantity. These advancements serve as crucial building
blocks for future mathematical proficiency.

The second theme underscored the capacity of interactive technology to foster engagement,
motivation, and active participation among young learners. By weaving mathematical concepts
into interactive digital games and educational apps, interactive technology makes mathematics an
exciting adventure. It encourages repeated practice, exploration, and iterative learning, reinforcing
not only mathematical skills but also a lifelong love for the subject.

Theme three illuminated the transformative role of interactive technology in shaping positive
attitudes toward mathematics. Young learners who engage with mathematics through technology
tend to develop increased confidence in their mathematical abilities and view mathematics as an
enjoyable and accessible subject. This shift in perception contributes to a more confident and
capable generation of mathematics learners.

The fourth theme emphasized the importance of adopting balanced pedagogical strategies that
combine interactive technology with guided instruction. It revealed that the most effective
approach involves the integration of interactive technology as a supplement to structured teaching
methods. Scaffolding and modeling by educators or caregivers play a pivotal role in deepening
children's conceptual understanding and problem-solving abilities.

This study has shed light on the profound impact of interactive technology in early mathematics
education. It has unveiled its potential to enhance numeracy skills, boost engagement and
motivation, foster positive attitudes toward mathematics, and amplify the effectiveness of
pedagogical strategies. These findings offer valuable insights for educators, parents, and
policymakers seeking to harness the power of interactive technology to create engaging, effective,
and enjoyable early mathematics learning experiences. It is evident that interactive technology has
the potential to shape a generation of young learners who not only excel in mathematics but also
embrace it with enthusiasm, curiosity, and confidence, setting the stage for lifelong mathematical
success.

References:

Ajibade, S. S. M., Dayupay, J., Ngo-Hoang, D. L., Oyebode, O. J., & Sasan, J. M. (2022).
Utilization of Ensemble Techniques for Prediction of the Academic Performance of
Students. Journal of Optoelectronics Laser, 41(6), 48-54.

Al Yakin, A., & Seraj, P. M. I. (2023). Impact of Metaverse Technology on Student Engagement
and Academic Performance: The Mediating Role of Learning Motivation. International Journal
of Computations, Information and Manufacturing (1JCIM), 3(1), 10-18.

Bang, H. J., Li, L., & Flynn, K. (2023). Efficacy of an Adaptive Game-Based Math Learning App
to Support Personalized Learning and Improve Early Elementary School Students’
Learning. Early Childhood Education Journal, 51(4), 717-732.

44 | EXCELLENCIA: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION
http://multijournals.org/index.php/excellencia-imje/index



de Jong, T., Lazonder, A. W., Chinn, C. A., Fischer, F., Gobert, J., Hmelo-Silver, C. E., ... &
Zacharia, Z. C. (2023). Let's talk evidence—The case for combining inquiry-based and direct
instruction. Educational Research Review, 100536.

Flores, P., Coelho, E., Mourdo-Carvalhal, M. 1., & Forte, P. (2023). Association between motor
and math skills in preschool children with typical development: Systematic review. Frontiers in
Psychology, 14, 1105391.

Greer, D., Rowland, A. L., & Smith, S. J. (2014). Critical considerations for teaching students with
disabilities in online environments. Teaching Exceptional Children, 46(5), 79-91.

Gunderson, E. A., Ramirez, G., Levine, S. C., & Beilock, S. L. (2012). The role of parents and
teachers in the development of gender-related math attitudes. Sex roles, 66, 153-166.

Ishak, S. A., Hasran, U. A., & Din, R. (2023). Media Education through Digital Games: A Review
on Design and Factors Influencing Learning Performance. Education Sciences, 13(2), 102.

Kasneci, E., Sel’ler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., ... & Kasneci,
G. (2023). ChatGPT for good? On opportunities and challenges of large language models for
education. Learning and individual differences, 103, 102274.

Kilag, O. K. T., Ignacio, R., Lumando, E. B., Alvez, G. U., Abendan, C. F. K., QuiAianoIa, N. A.
M. P., & Sasan, J. M. (2022). ICT Integration in Primary School Classrooms in the time of
Pandemic in the Light of Jean Piaget's Cognitive Development Theory. International Journal of
Emerging Issues in Early Childhood Education, 4(2), 42-54.

Kilag, O. K. T., & Sasan, J. M. (2023). Unpacking the Role of Instructional Leadership in Teacher
Professional Development. Advanced Qualitative Research, 1(1), 63-73.

Kilag, O. K. T., Largo, J. M., Rabillas, A. R., Kilag, F. E., Angtud, M. K. A, Book, J. F. P., &
Sasan, J. M. (2023). Administrators’ Conflict Management and Strategies. European Journal of
Higher Education and Academic Advancement, 1(2), 22-31.

Kilag, O. K., Mifioza, J., Comighud, E., Amontos, C., Damos, M., & Abendan, C. F. (2023).
Empowering Teachers: Integrating Technology into Livelihood Education for a Digital
Future. Excellencia: International Multi-disciplinary Journal of Education, 1(1), 30-41.

Kilag, O. K. T., Mambaje, O. C., Rabi, A. A, Uy, J. C., Mifioza, E. G., & Padilla, J. B. G. (2023).
The Practice of Peace Education: Applied Research on Peace Education in the Twenty-First
Century. European Journal of Higher Education and Academic Advancement, 1(2), 82-91.

Kilag, O. K. T., Malbas, M. H., Mifioza, J. R., Ledesma, M. M. R., Vestal, A. B. E., & Sasan, J.
M. V. (2023). The Views of the Faculty on the Effectiveness of Teacher Education Programs in
Developing Lifelong Learning Competence. European Journal of Higher Education and
Academic Advancement, 1(2), 92-102.

45 | EXCELLENCIA: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION
http://multijournals.org/index.php/excellencia-imje/index



Kilag, O. K. T., Tiongzon, B. D., Paragoso, S. D., Ompad, E. A., Bibon, M. B., Alvez, G. G. T.,
& Sasan, J. M. (2023). HIGH COMMITMENT WORK SYSTEM AND DISTRIBUTIVE
LEADERSHIP ON EMPLOYEE PRODUCTIVE BEHAVIOR. Gospodarka i Innowacie., 36,
389-409.

Kilag, O. K. T., Evangelista, T. P., Sasan, J. M., Librea, A. M., Zamora, R. M. C., Ymas, S. B., &
Alestre, N. A. P. (2023). Promising Practices for a Better Tomorrow: A Qualitative Study of
Successful Practices in Senior High School Education. Journal of Elementary and Secondary
School, 1(1).

Kilag, O. K. T., Pasigui, R. E., Malbas, M. H., Manire, E. A., Piala, M. C., Arafia, A. M. M., &
Sasan, J. M. (2023). Preferred Educational Leaders: Character and Skills. European Journal of
Higher Education and Academic Advancement, 1(2), 50-56.

Lai, C., Chen, Q., Wang, Y., & Qi, X. (2023). Individual interest, self-regulation, and self-directed
language learning with technology beyond the classroom. British Journal of Educational
Technology.

Miller, T. (2018). Developing numeracy skills using interactive technology in a play-based
learning environment. International Journal of STEM Education, 5(1), 1-11.

Mohd, C. K., Nuraini, C. K., Mohamad, S. N. M., Sulaiman, H., Shahbodin, F., & Rahim, N.
(2023). A REVIEW OF GAMIFICATION TOOLS TO BOOST STUDENTS'MOTIVATION
AND ENGAGEMENT. Journal of Theoretical and Applied Information Technology, 101(7).

Papazian, K. (2023). The Effects of Isolated Affordances on Preschool Counting Improvement
when Using a Digital Coloring App.

Prabavathy, M., & Sivaranjani, R. (2023). Utilizing Traditional Game-Pallanguzhi as a tool to
Enhance the Basic Arithmetic Skill of Children with Mathematical Difficulties. Journal for
ReAttach Therapy and Developmental Diversities, 6(10s (2)), 1117-1129.

Raven, S., & Wenner, J. A. (2023). Science at the center: Meaningful science learning in a
preschool classroom. Journal of Research in Science Teaching, 60(3), 484-514.

Raghubar, K. P., & Barnes, M. A. (2017). Early numeracy skills in preschool-aged children: a
review of neurocognitive findings and implications for assessment and intervention. The Clinical
Neuropsychologist, 31(2), 329-351.

Ramani, G. B., & Siegler, R. S. (2008). Promoting broad and stable improvements in low-income
children’s numerical knowledge through playing number board games. Child development, 79(2),
375-394.

Saklani, A. (2023). Integrating technology into physical education: Exploring the dynamics of Al,
virtual reality, apps, and wearables for an enhanced educational odyssey.

46 | EXCELLENCIA: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION
http://multijournals.org/index.php/excellencia-imje/index



Saputri, J. A., Sari, R. K., Barroso, U., & Mark, E. (2023). Analysis of Children’s Numeracy Skills
in The Village Pagar Dewa Kaur with Math Approach Realistic. International Journal of
Educational Narratives, 1(4), 189-194.

Serin, H. (2023). Teaching Mathematics: Strategies for Improved Mathematical
Performance. International Journal of Social Sciences & Educational Studies, 10(3).

Tarraga-Sanchez, M. D. L. A., Ballesteros-Garcia, M. D. M., & Migallon, H. (2023). Teacher-
Developed Computer Games for Classroom and Online Reinforcement Learning for Early
Childhood. Education Sciences, 13(2), 108.

To, P. T., & Grierson, D. (2023). A study on children's multi-sensorial experiences of nature:
design approaches and preferences for primary school architecture case studies in Glasgow,
Scotland, UK. Archnet-1JAR: International Journal of Architectural Research.

Wilson, A. J., Revkin, S. K., Cohen, D., Cohen, L., & Dehaene, S. (2006). An open trial assessment
of" The Number Race", an adaptive computer game for remediation of dyscalculia. Behavioral
and brain functions, 2, 1-16.

Uy, F. T., Sasan, J. M., & Kilag, O. K. (2023). School Principal Administrative-Supervisory
Leadership During the Pandemic: A Phenomenological Qualitative Study. International Journal
of Theory and Application in Elementary and Secondary School Education, 5(1), 44-62.

Yusufjanovna, U. M. (2023). Interactive Methods in Teaching Mathematics: Enhancing
Engagement and Learning Outcomes. Journal of Pedagogical Inventions and Practices, 21, 5-9.

Zhang, Q. (2023). Secure Preschool Education Using Machine Learning and Metaverse
Technologies. Applied Artificial Intelligence, 37(1), 2222496.

HayneroBa, JI. (2023). Teaching writing to 5th grade EFL students using scaffolding
method. Cospemennvie menoenyuu npu obyuenuu unocmpannomy s3eiky 6 XXI eexe, 1(1), 167-
171.

47 | EXCELLENCIA: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION
http://multijournals.org/index.php/excellencia-imje/index



