
IJECA (International Journal of Education & Curriculum Application) 
Journal homepage: http://journal.ummat.ac.id/index.php/IJECA 

ISSN 2614-3380 | Vol. 9, No. 1, April 2026 
 https://doi.org/10.31764/ijeca.v9i1.38430 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

353 

 

 
Digital Play and Early Learning: Evaluating the Impact of 
Interactive Educational Technologies on Cognitive and Socio-
Emotional Development in Preschoolers 
 
Andi Asrifan1*, Mark – Jhon R. Prestoza2, Akhtem A. Dzhelilov3, Sakala Stanley4 
1Universitas Negeri Makassar, Indonesia 
2Isabela State University – Cauayan City Campus, Philippines 
3V.I. Vernadsky Crimean Federal University, Russia 
4Petauke Boarding Secondary School, Zambia 

 Author Corresponding: andi.asrifan@unm.ac.id 

 

ABSTRACT 

The growing incorporation of digital devices into the daily lives of young children has heightened 
academic discourse around the significance of digital play in early childhood education. Although play-
based learning is fundamental to preschool curricula, interactive educational technology is progressively 
being used to enhance early learning experiences. Nonetheless, empirical evidence on the simultaneous 
effects of digital play on cognitive and socioemotional development in preschoolers is scarce, particularly 
in curriculum-aligned classroom settings. This study investigated the effects of structured digital play 
with interactive educational tools on the development of preschool children. The study employed a quasi-
experimental mixed-methods design, involving 72 children aged 4 to 6 years from urban preschools, 
randomly assigned to experimental and control groups. The results indicated that children in the 
experimental group showed markedly greater improvements in attention, executive functioning, early 
literacy and numeracy, and problem-solving skills than those in the control group (Cohen’s d = 0.54–
0.68). Moreover, notable improvements were observed in emotional regulation, social interaction, 
cooperation, and empathy (Cohen’s d = 0.63–0.70). Classroom observations indicated elevated 
engagement, collaborative behavior, positive emotional expressions, and the essential role of teacher 
mediation during digital play. The findings indicate that purposefully designed and integrated digital play 
can serve as a comprehensive pedagogical strategy in early childhood education. The research provides 
significant insights into early childhood curriculum development, digital teaching methods, and 
educators' professional growth in technology-integrated learning environments.  

Keywords: Digital Play; Early Childhood Education; Cognitive Development; Socio-Emotional Development; 
Curriculum Integration. 
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1. INTRODUCTION 
The swift digitalization of daily life has significantly altered the ways in which young children 

engage with their surroundings, obtain knowledge, and formulate social meanings (Colvert et al., 

2024; Nash, 2025; Xiao et al., 2024). In modern countries, preschool-aged children are 

increasingly exposed to digital gadgets, including tablets, smartphones, and interactive learning 

platforms, frequently prior to commencing formal education. This first exposure has sparked 

increased academic interest in examining how digital play characterized as play activities 
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facilitated by digital technologies affects early learning processes. In early childhood education 

(ECE), play is acknowledged as a fundamental pedagogical method that facilitates comprehensive 

development, including cognitive, linguistic, social, and emotional growth (Chen & Ding, 2024; Guo 

et al., 2022; Misirli et al., 2025; Yelizarova et al., 2025). As digital technologies integrate into 

children's play experiences, inquiries emerge concerning their alignment with recognized 

developmental principles and curricular objectives in early learning environments.  

From a developmental standpoint, early infancy is a pivotal phase characterized by swift brain 

development, increased neuroplasticity, and the establishment of fundamental cognitive and 

socio-emotional skills. Cognitive development in preschool years includes essential skills 

including attention regulation, memory, problem-solving, early numeracy, and emerging reading. 

Concurrently, socio-emotional development encompasses the attainment of self-regulation, 

empathy, cooperation, emotional expression, and peer interaction (Ho & King, 2021; Margolis & 

Gabard-Durnam, 2025; Marzola et al., 2023; Pen a, 2026). Conventional play-based learning 

environments defined by symbolic play, tactile engagement with objects, and social interaction 

have demonstrated efficacy in cultivating these competencies. The incorporation of interactive 

educational technologies presents new forms of engagement that can either improve or limit 

developmental outcomes, contingent upon the design, mediation, and contextualization of digital 

play within early childhood curricula (Bourbour, 2023; Hu et al., 2021; Yang et al., 2022). 

In recent years, interactive educational technologies have progressed from passive screen-

based information to more responsive, adaptable, and immersive digital experiences. Educational 

applications, touchscreen games, and interactive storytelling platforms increasingly integrate 

features such as instantaneous feedback, multimodal representations, adaptive difficulty levels, 

and simulated social interactions. Advocates contend that these attributes can facilitate learning, 

maintain focus, and customize educational experiences for young students (Bahroun et al., 2023; 

Mhlongo et al., 2023; Partarakis & Zabulis, 2024). From this viewpoint, digital play can enhance 

traditional play by providing innovative problem-solving opportunities, aiding conceptual 

comprehension, and cultivating motivation through gamified aspects. As a result, digital play is 

increasingly regarded as a genuine element of early learning environments rather than a marginal 

or solely recreational activity.  

Notwithstanding these optimistic assertions, apprehensions remain about the developmental 

suitability of digital play in early life. Critics emphasize the dangers linked to prolonged screen 

time, diminished physical activity, restricted in-person social connection, and possible 

overstimulation (Crescenzi-Lanna, 2022; Istenic  et al., 2023; Johannes et al., 2022). From a socio-

emotional perspective, there is concern that digitally mediated play may reduce opportunities for 

genuine peer connection, emotional bargaining, and collaborative problem-solving elements that 

are fundamental to social learning in early infancy. The cognitive advantages of digital play are 

frequently presumed rather than substantiated via empirical evidence, especially when 

educational technologies are employed without pedagogical direction or connection with 

curricular goals (Loudoun et al., 2024; Murcia et al., 2024; Setty, 2024). These discussions 

highlight the necessity for detailed, evidence-driven analyses of the impact of interactive 

educational technology on the cognitive and socio-emotional development of preschool-aged 

children.  

Current empirical research on digital play and early learning has yielded inconclusive results. 

Research indicates that effectively designed interactive applications can enhance early literacy, 

numeracy, and executive functioning by engaging children in goal-oriented tasks and provide 

prompt feedback (Harmon & Arnold, 2024; Hoareau & Tazouti, 2024; Kara & Cagiltay, 2024; Pellas, 
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2025). Conversely, other research indicate negligible or inconsistent impacts, especially when 

digital activities are not incorporated into comprehensive learning frameworks or are utilized in 

isolation. Moreover, the existing literature predominantly emphasizes cognitive outcomes, 

typically assessed via short-term achievement improvements, but socio-emotional aspects are 

afforded relatively little systematic consideration (Arbue s et al., 2025; Ferreira et al., 2024; Nanda 

et al., 2025). Socio-emotional factors are often regarded as secondary results rather than essential 

elements of early learning and development.  

A significant shortcoming of previous studies is its inclination to regard digital play as a 

uniform concept. Numerous studies do not distinguish among various forms of digital play, 

degrees of interactivity, or the influence of adult mediation on children's learning experiences. 

Interactive educational technologies exhibit significant diversity in their pedagogical frameworks, 

encompassing drill-based applications and open-ended exploration environments that foster 

creativity and collaboration (Gkrimpizi et al., 2023; Lorenz-Spreen et al., 2022; Wang et al., 2022). 

Failing to distinguish among these types impedes the derivation of meaningful findings regarding 

the developmental effects of digital activity. Moreover, a significant portion of the current research 

originates from controlled laboratory environments or brief interventions, which may fail to fully 

represent the intricate, contextual dynamics of learning in actual preschool settings. 

A significant gap pertains to the incorporation of digital play into early childhood courses. 

Although curriculum frameworks increasingly recognize the significance of digital literacy and 

technology-enhanced learning, empirical studies seldom investigate the integration of interactive 

technologies within play-based curricular practices (Li et al., 2024; Pyle et al., 2023). 

Consequently, there is a restricted comprehension of the interplay between digital play and 

recognized educational principles, including child-centered learning, scaffolding, and social 

engagement. This disparity is especially pronounced concerning socio-emotional development, 

which is significantly shaped by classroom dynamics, teacher facilitation, and peer interactions. 

Evaluations of digital play, devoid of a curriculum-oriented perspective, may overlook the 

contextual factors that shape its educational significance.  

Furthermore, little research employs a comprehensive approach that concurrently 

investigates cognitive and socio-emotional consequences of digital play. The inclination to 

segregate these domains fails to acknowledge the interconnectedness of cognitive and emotional 

processes in early childhood development (Lehrl et al., 2021; Saleme et al., 2021). Engagement in 

problem-solving tasks is frequently influenced by motivation, emotional management, and social 

connection. Comprehending the influence of interactive educational technology necessitates 

analytical frameworks that consider these interdependencies instead of regarding cognitive and 

socio-emotional development as separate entities. 

This study addresses existing limitations by fulfilling the necessity for empirically based, 

contextually relevant research on digital play in early childhood education. This study aims to 

assess the impact of interactive educational technology on cognitive and socio-emotional 

development when included into preschool learning contexts. The study emphasizes 

preschoolers, a developmental phase where play-based learning is essential and developmental 

pathways are notably flexible. This research positions interactive technology into daily classroom 

practices, highlighting its function as a pedagogical tools that engage with social, emotional, and 

cognitive processes, rather than viewing digital play as a solitary activity.  

This study demonstrates that digital play, when purposefully created and integrated into play-

based curricula, can significantly enhance early learning results. This study systematically 

evaluates children's cognitive and socioemotional development and demonstrates that interactive 
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educational technology can enhance core skills, including attention, problem-solving, emotion 

regulation, and peer interaction. The findings underscore the significance of adult mediation and 

curricular congruence in optimizing the developmental advantages of digital play. This study 

enhances the comprehension of digital play in early childhood education by presenting empirical 

evidence that connects cognitive and socio-emotional domains, offering essential insights for 

curriculum designers, educators, and policymakers aiming to incorporate technology in 

developmentally suitable manners. 

 

2. METHOD 

2.1 Research Design 

This research utilized a quasi-experimental design with an integrated mixed-methods 

approach to investigate the effects of digital play on the cognitive and socio-emotional 

development of preschoolers. This design was chosen to facilitate systematic comparison between 

children engaged in technology-enhanced digital play activities and those involved in traditional 

play-based learning, while addressing the ethical and practical limitations of early childhood 

educational environments. The mixed-methods approach facilitated the amalgamation of 

quantitative developmental metrics with qualitative observer data, yielding a more holistic 

comprehension of children's learning experiences. The intervention involved organized digital 

play sessions employing interactive educational tools aimed at enhancing problem-solving, 

attentiveness, and social engagement. The study spanned eight weeks and included three phases: 

a pre-intervention evaluation, an implementation period featuring consistent digital play 

activities, and a post-intervention evaluation. This incremental strategy guaranteed the 

methodical assessment of developmental alterations resulting from the intervention. 

 

2.2 Research Setting and Participants 

The research was performed in four preschools situated in an urban environment, 

encompassing both public and private early childhood education establishments. Participants 

consisted of children aged 4 to 6 years (N = 72), allocated to an experimental group (n = 36) and a 

control group (n = 36) according to pre-existing classroom configurations. The inclusion criteria 

mandated that children be ordinarily developing and consistently enrolled in the participating 

preschools, whereas those with recognized developmental abnormalities were excluded. The 

intervention included eight educators, each tasked with conducting daily instructional activities. 

A cluster sampling method was utilized to choose intact classrooms, so ensuring ecological validity 

and reducing disruption to standard educational routines, as shown in Table 1. 

 

Table 1. Demographic Profile of Research Setting and Participants 

Group 
Number of 

Children 

Average 
Age 

(Years) 

Male 
(%) 

Female 
(%) 

Public 
Preschool 

(%) 

Private 
Preschool 

(%) 
Experimental 36 5.1 53 47 56 44 
Control 36 5.0 50 50 58 42 

 

Table 1 provides a detailed demographic description of the research participants and 

educational environments. Seventy-two preschool children aged 4 to 6 years were equitably 

allocated between experimental and control groups, facilitating a balanced comparison. The mean 

age among groups was similar, reducing developmental bias. The gender proportion was 
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reasonably equitable, mirroring standard classroom compositions in early childhood education. 

The inclusion of both public and private preschools underscores the ecological diversity of the 

sample, hence augmenting the generalizability of the findings. This comprehensive demographic 

mapping enhances methodological rigor by showing that the observed developmental 

consequences are not due to demographic imbalance, as shown in Figure 1. 

 

 
Figure 1. Distribution of Participants by Research Group 

 

Figure 1 depicts the equitable allocation of participants between the experimental and control 

groups. Each group comprised 36 youngsters, representing a calculated methodological choice to 

maintain uniformity in sample size. This balance is essential in quasi-experimental research, since 

it improves statistical comparability and mitigates the danger of sample bias. Uniform group sizes 

facilitate a more rigorous assessment of intervention effects associated with digital play activities. 

This picture visually confirms participant parity, so enhancing the internal validity of the study 

design and offering empirical support for subsequent comparative assessments of cognitive and 

socio-emotional development outcomes. 

 

2.3 Digital Play Intervention 

The digital play intervention employed interactive educational programs, game-based 

learning platforms, and digital narrative tools tailored for early childhood learners. These 

technologies were built on play-based learning, constructivist pedagogy, and developmental 

appropriateness, highlighting exploration, feedback, and social engagement. Digital play sessions 

were held thrice weekly, with each session enduring 30 minutes during the intervention period. 

Activities were designed to incorporate both independent inquiry and small-group collaborative 

play to enhance cognitive engagement and peer interaction. Educators assumed a proactive 

mediating role by structuring tasks, facilitating reflection, and promoting social interaction. All 

digital play activities were meticulously integrated with the preschool curriculum to enhance 

specific cognitive and socio-emotional development objectives. 
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2.4 Instruments and Measures 

Cognitive development was evaluated utilizing a series of age-appropriate standardized tools 

that test attention and executive functioning, early reading and numeracy, and problem-solving 

skills. Tasks comprised organized attention-switching exercises, preliminary symbol identification 

and counting activities, as well as game-oriented problem-solving evaluations integrated into play 

scenarios. These tools exhibited satisfactory content validity and reliability, with internal 

consistency coefficients surpassing the suggested thresholds for early childhood assessment. 

Socio-emotional development was evaluated using teacher and observer report scales that 

assessed emotional control, social interaction, collaboration, empathy, and peer connections. The 

tests were modified for preschool environments and demonstrated acceptable psychometric 

characteristics, encompassing concept validity and inter-item reliability. Classroom observations 

were executed during digital play sessions utilizing a controlled observation protocol. A rubric for 

observation, featuring explicitly specified behavioral indications, facilitated data collecting. Inter-

rater reliability was determined via separate coding conducted by trained observers and the 

computation of agreement coefficients before analysis. 

 

2.5 Data Collection Procedures 

The data collection occurred in three consecutive phases. Initially, pre-test evaluations were 

conducted to assess children's baseline cognitive and socio-emotional development before the 

intervention. The implementation phase entailed the methodical incorporation of digital play 

activities into standard classroom routines, accompanied by continuous classroom observations 

to record children's involvement and interactions. Subsequent to the intervention, post-test 

evaluations were performed utilizing identical instruments to determine developmental 

alterations. Qualitative data were gathered using structured classroom observations and concise 

teacher reflection journals to obtain contextual perspectives. Ethical protocols encompassed 

acquiring informed consent from parents or guardians, securing kid assent, and upholding 

confidentiality and anonymity during the data gathering process. 

 

2.6 Data Analysis 

Quantitative data were evaluated for completeness, normalcy, and outliers before analysis. 

Descriptive statistics were computed to include individuals' cognitive and socio-emotional scores. 

Inferential methods, such as paired-sample t-tests and ANCOVA, were utilized to assess differences 

between pre-test and post-test variables while controlling for baseline variations. Effect sizes were 

computed to ascertain the magnitude of intervention effects. Qualitative data from classroom 

observations and teacher reflections were subjected to theme analysis, which entailed systematic 

coding and the construction of categories. Trustworthiness was established via data triangulation 

and peer debriefing. Quantitative and qualitative findings were synthesized during interpretation 

to yield a thorough knowledge of the influence of digital play on early learning. 

 

2.7 Ethical Considerations 

Ethical approval for the study was secured from the appropriate institutional review board 

before data collection commenced. Informed consent was obtained from parents or legal 

guardians following the provision of comprehensive information regarding the study's aims, 

methodologies, and any dangers. Furthermore, child assent was secured through age-appropriate 

explanations, guaranteeing that children's participation was voluntary and considerate of their 

comfort. All data were managed with stringent confidentiality, and participants' identities were 
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anonymised through coded identifiers. Access to research data was restricted to the research 

team, and all procedures complied with ethical requirements for studies involving young children. 

 

3. RESULTS AND DISCUSSION  

3.1 Results 

a. Preliminary Data Analysis 

Initial studies were performed to investigate the distributional characteristics of the data 

and to determine baseline equivalence between the experimental and control groups. 

Descriptive statistics revealed that, at the pre-test phase, mean scores for cognitive 

development (attention, early literacy and numeracy, and problem-solving) and socio-

emotional development (emotional control, social interaction, and empathy) were similar 

across groups. The post-test descriptive data indicated elevated mean scores for the 

experimental group on both cognitive and socio-emotional assessments, implying 

favorable trends subsequent to the digital play intervention.  

Assumption testing was conducted prior to inferential analysis. Normality tests, 

encompassing skewness and kurtosis indices alongside the Shapiro–Wilk test, 

demonstrated that the data followed a normal distribution. Levene’s test validated the 

homogeneity of variance, revealing no substantial violations. The results corroborated the 

appropriateness of parametric statistical studies. The baseline equality of the 

experimental and control groups was further assessed by independent-sample t-tests on 

pre-test scores. No statistically significant differences were identified, suggesting that the 

two groups were comparable prior to the intervention. The established baseline 

comparability enhanced the internal validity of future studies investigating the impact of 

digital play on developmental outcomes. 

b. Effects of Digital Play on Cognitive Development 

The findings demonstrated statistically significant enhancements in cognitive 

development in youngsters within the experimental group after the digital play 

intervention. Metrics of attention and executive functioning shown significant 

improvements, as post-test scores were markedly elevated compared to pre-test scores (p 

< .05), signifying better concentration and cognitive adaptability. Likewise, early reading 

and numeracy skills exhibited substantial enhancement in the experimental group relative 

to the control group, as indicated by elevated mean differences and moderate effect sizes 

(Cohen’s d = 0.45–0.62). Children exposed to interactive instructional technologies shown 

significant enhancements in problem-solving skills, especially in tasks necessitating 

logical reasoning and goal-oriented thinking. The control group had only minimal 

improvements in cognitive assessments. The quantitative data indicate that structured 

digital play positively and significantly influences preschoolers' cognitive development. 

The amalgamation of statistically significant outcomes and moderate effect sizes 

highlights the efficacy of interactive digital play as a cognitively enriching element in early 

childhood educational settings, as shown in Table 2. 
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Table 2. Pre- and Post-Test Cognitive Development Scores and Effect Sizes 

Cognitive Domain 
Experimental 

(Pre) 
Experimental 

(Post) 
Control 

(Pre) 
Control 
(Post) 

Effect Size 
(Cohen’s d) 

Attention & 
Executive Function 

62.4 75.6 61.9 64.2 0.68 

Early Literacy & 
Numeracy 

60.8 73.1 60.5 63.0 0.54 

Problem-Solving 61.2 74.4 60.9 63.5 0.61 

 

Table 2 displays comprehensive pre- and post-test cognitive growth scores across three 

domains. The experimental group of children shown significant improvements in 

attention, executive functioning, early reading, numeracy, and problem-solving skills after 

the digital play intervention. The control group shown only slight enhancements in all 

areas. The computed effect sizes varied from moderate to large (Cohen’s d = 0.54–0.68), 

signifying substantial intervention effects beyond mere statistical significance. The 

findings indicate that organized and interactive digital play can significantly improve 

several aspects of cognitive development in toddlers when incorporated into educational 

practices, as shown in Figure 2. 

 

 
Figure 2. Post-Test Cognitive Development Scores by Group 

 

Figure 2 provides a visual comparison of post-test cognitive development scores between 

the experimental and control groups. Children engaged in digital play activities regularly 

surpassed their classmates in the control group across all cognitive categories. The most 

significant disparities were noted in attention and executive functioning, succeeded by 

problem-solving and foundational literacy and numeracy skills. This visual pattern 

corroborates the statistical findings, emphasizing the cumulative advantages of interactive 

instructional tools for cognitive engagement and learning. The distinct delineation 

between groups reinforces the assertion that digitally mediated play, when pedagogically 

organized, can function as a potent cognitive enhancement instrument in early childhood 

education. 
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c. Effects of Digital Play on Socio-Emotional Development 

The results demonstrated substantial favorable impacts of digital play on the socio-

emotional development of preschoolers in the experimental group. Emotional regulation 

scores shown a statistically significant enhancement from pre-test to post-test (p < .05), 

indicating an increased capacity to manage emotions and maintain interest during 

learning activities. The control group exhibited merely negligible improvements. Distinct 

disparities in social interaction and cooperation were noted, with children in the 

experimental group demonstrating elevated levels of turn-taking, collaborative problem-

solving, and constructive peer communication relative to their peers.  

Moreover, outcomes pertaining to empathy and peer interactions exhibited considerable 

enhancement among youngsters engaged in interactive digital play. Ratings from teachers 

and observers suggested improved perspective-taking, heightened attentiveness to peers' 

emotions, and increased positive peer attachments. Statistical analyses between groups 

indicated substantial post-test differences favoring the experimental group across all 

socio-emotional metrics (p < .05). Effect size estimates varied from moderate to large 

(Cohen’s d = 0.50–0.70), signifying that the observed improvements were both statistically 

significant and educationally substantial. These findings highlight the capacity of 

effectively facilitated digital play to enhance comprehensive socio-emotional growth in 

early childhood environments, as shown in Table 3. 

 

Table 3. Pre- and Post-Test Socio-Emotional Development Scores and Effect Sizes 

Socio-Emotional 
Domain 

Experimental 
(Pre) 

Experimental 
(Post) 

Control 
(Pre) 

Control 
(Post) 

Effect Size 
(Cohen’s d) 

Emotional 
Regulation 

58.3 72.4 58.0 61.5 0.66 

Social Interaction 
& Cooperation 

59.1 74.1 58.7 62.3 0.70 

Empathy & Peer 
Relationships 

57.8 73.6 57.5 61.9 0.63 

 

Table 3 displays comparative pre- and post-test outcomes for socio-emotional 

development across three principal domains. The children in the experimental group 

shown significant enhancements in emotional control, social interaction and cooperation, 

and empathy towards peers after engaging in digital play activities. Conversely, the control 

group exhibited just marginal improvements. Effect size estimations varied from moderate 

to large (Cohen’s d = 0.63–0.70), signifying that the observed changes were educationally 

significant. The findings indicate that interactive digital play, facilitated by teacher 

mediation, can enhance socio-emotional abilities crucial for early childhood development 

and constructive classroom participation, as shown in Figure 3. 
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Figure 3. Post-Test Socio-Emotional Development Scores by Group 

 

Figure 3 depicts the post-test socio-emotional development scores for both the 

experimental and control groups. In all assessed domains, children engaged in digital play 

consistently attained superior scores compared to those in conventional learning 

environments. The most significant group disparities were noted in social interaction and 

cooperation, succeeded by emotional regulation and empathy. This graphic representation 

substantiates the data findings by distinctly illustrating the enhanced socio-emotional 

worth of digitally mediated play activities. The figure illustrates how organized digital play 

can foster beneficial peer interaction and emotional development when linked with early 

childhood educational ideas. 

d. Classroom Observation Findings 

Classroom observations identified specific patterns of children's participation during 

digital play sessions. The children in the experimental group exhibited elevated levels of 

sustained attention, curiosity, and task perseverance, especially while engaging with 

game-based and storytelling applications that offered immediate feedback and adaptive 

challenges. Digital play activities frequently prompted exploratory behaviors, including 

trial-and-error tactics and self-directed problem solving, signifying active cognitive 

engagement rather than passive screen usage.  

Instances of collaborative behaviors were often noted during small-group digital play. 

Children participated in turn-taking, collective decision-making, and verbal negotiation 

during task completion, indicating that interactive technologies enhanced social 

interaction when utilized collectively. Affirmative emotional reactions, such as displays of 

pleasure, assurance, and peer support, were frequently seen, particularly after the 

successful completion of tasks. Teacher mediation significantly influenced interaction 

dynamics. Educators provide support by encouraging contemplation, demonstrating 

suitable social actions, and facilitating emotional regulation during instances of 

dissatisfaction. This facilitated connection fostered effective engagement and ensured that 

digital play was developmentally suitable, socially significant, and consistent with 

educational goals, as shown in Table 4. 
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Table 4. Classroom Observation Indicators During Digital Play Activities 

Observation Indicator 
Experimental Group 

(Mean) 
Control Group 

(Mean) 
Sustained Engagement 4.5 3.1 
Collaborative Interaction 4.3 3.0 
Positive Emotional Expression 4.6 3.2 
Peer Negotiation 4.1 2.9 
Teacher Scaffolding 4.7 3.3 

Scale: 1 = Very Low, 5 = Very High 

 

Table 4 delineates the outcomes from classroom observations, contrasting behavioral 

markers between the experimental and control groups. Children participating in digital 

play had significantly elevated levels of sustained engagement, collaborative interaction, 

and positive emotional expression. Peer negotiating behaviors, including turn-taking and 

collaborative decision-making, were more prevalent in the experimental group. Teacher 

scaffolding was notably more evident during digital play sessions, indicating active adult 

mediation. Conversely, the control group exhibited diminished frequencies across all 

indicators. These findings indicate that organized digital play, facilitated by teacher 

support, enhances cognitive, social, and emotional engagement in early childhood 

classroom settings, as shown in Figure 4. 

 

 
Figure 4. Classroom Observation Indicators During Digital Play 

 

Figure 4 provides a visual comparison of average observation scores for essential 

engagement and interaction metrics during classroom activities. The experimental group 

consistently surpassed the control group in all measured aspects, with the most significant 

disparities reported in teacher scaffolding and positive emotional expression. This image 

illustrates how carefully designed digitally mediated play settings foster active 

involvement and significant social connection. The distinct visual contrast underscores 

qualitative observations that digital gaming can alter classroom dynamics from passive 

participation to collaborative, emotionally engaged learning experiences. These findings 
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underscore the essential importance of pedagogical design and teacher facilitation in 

optimizing the developmental advantages of digital play in early childhood education. 

e. Summary of Key Results 

This study offers a comprehensive analysis of the impact of digital play on the cognitive 

and socio-emotional development of preschoolers. Quantitative results indicated that 

children engaged in interactive digital play activities had markedly superior 

enhancements in attention and executive functioning, early literacy and numeracy, and 

problem-solving skills relative to their counterparts in traditional play-based 

environments. The cognitive improvements were substantiated by moderate to high effect 

sizes, signifying significant developmental influence.  

Concurrently, socio-emotional outcomes demonstrated significant improvements in 

emotional regulation, social interaction, cooperation, and empathy among children in the 

experimental group. Classroom observation data further validated these findings by 

emphasizing heightened involvement, collaborative actions, and positive emotional 

expressions during digital play sessions. Teacher mediation has become a vital element in 

promoting effective relationships and ensuring developmentally suitable learning 

experiences. These results closely correspond with the study's research aims, which 

sought to assess the influence of interactive educational technology on cognitive and 

socio-emotional domains. The findings affirm that well-structured and pedagogically 

facilitated digital play can function as an effective and comprehensive learning method in 

early childhood education, evidenced by consistent advancements across various 

developmental dimensions, as shown in Table 5. 

 

Table 5. Integrated Summary of Cognitive and Socio-Emotional Outcomes 

Outcome Domain 
Experimental 

Gain Score 
Control Gain 

Score 
Overall Effect 

Size (d) 
Attention & Executive Function 13.2 2.3 0.68 
Early Literacy & Numeracy 12.3 2.5 0.54 
Problem-Solving 13.2 2.6 0.61 
Emotional Regulation 14.1 3.5 0.66 
Social Interaction & 
Cooperation 

15.0 3.6 0.70 

Empathy & Peer Relationships 15.8 4.4 0.63 
 

Table 5 provides a comprehensive assessment of essential cognitive and socio-emotional 

outcomes by juxtaposing gain scores and impact sizes across many categories. Children in 

the experimental group exhibited significantly greater developmental advancements than 

those in the control group across all metrics. Significant enhancements were noted in 

socio-emotional domains, especially in empathy and social collaboration, subsequently 

followed by cognitive results like attention control and problem-solving. Effect size 

estimates varied from moderate to big, affirming the instructional relevance of the 

findings. This comprehensive presentation emphasizes the overall influence of digital play, 

underscoring the interrelated aspects of cognitive and socio-emotional development in 

early childhood educational settings. 
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Figure 5. Integrated Gain Scores Across Cognitive and Socio-Emotional Domains 

 

Figure 5 visually synthesizes gain scores across cognitive and socio-emotional categories, 

sharply contrasting the experimental and control groups. The data demonstrates 

continuously superior gains for youngsters engaged in interactive digital play, particularly 

notable in socio-emotional competencies. Cognitive domains exhibit significant benefits, 

suggesting that digital play enhances both academic and emotional aspects of 

development. This integrated graphic offers a concise and persuasive summary of the 

study's principal findings, demonstrating that digital play operates as a multifaceted 

educational strategy rather than a singular outcome intervention. The chart reinforces the 

correlation between study aims and empirical outcomes. 

 

3.2 Discussion 

a. Interpretation of Cognitive Development Findings 

This study's findings demonstrate that digitally mediated play significantly impacts 

preschoolers' cognitive development, especially in attention regulation, problem-solving, 

and foundational academic skills. Interactive digital play environments seemed to prolong 

children's attention by providing explicit objectives, prompt feedback, and tailored 

challenges. These elements facilitated executive functioning by prompting youngsters to 

strategize actions, assess progress, and modify approaches when encountering challenges. 

Enhancements in problem-solving abilities were particularly noticeable in tasks 

necessitating trial-and-error exploration and logical reasoning, indicating that digital 

gaming fostered active cognitive involvement rather than passive consumption.  

The findings corroborate prior research on digital play and early learning, indicating that 

well-designed educational tools positively influence early literacy and numeracy 

development (Norman, 2023; Roberts-Tyler et al., 2023). This study enhances current 

literature by demonstrating that cognitive improvements are most significant when digital 

technologies are integrated into play-based learning environments and facilitated by 

instructor intervention. Interactivity and feedback were pivotal to these outcomes, since 

responsive digital environments allowed youngsters to obtain rapid reinforcement, rectify 
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errors, and sustain motivation. These findings highlight the significance of purposefully 

designed digital play in developing essential cognitive skills in early childhood education. 

b. Interpretation of Socio-Emotional Development Findings 

The socio-emotional findings suggest that well-designed and mediated digital play can 

significantly enhance preschoolers' emotional control and social engagement. Children in 

the experimental group had enhanced ability to regulate frustration, maintain good 

emotions, and rebound from difficulties during learning tasks. The findings indicate that 

interactive digital settings, especially those with incremental challenge and explicit 

feedback, might provide emotionally supportive contexts that facilitate children's self-

regulation in developmentally suitable manners.  

Significantly, improved social interaction and cooperation were intricately linked to 

collaborative digital play styles. Small-group activities promoted turn-taking, collaborative 

decision-making, and verbal negotiation, enhancing peer-oriented social competences 

(Kalmar et al., 2022; Laakso et al., 2021; Sjo berg & Brooks, 2022). These results highlight 

the essential function of teacher mediation, as educators facilitated relationships, 

demonstrated prosocial behaviors, and supported emotional reactions during instances of 

conflict or challenge. In the absence of such mediation, the socio-emotional advantages of 

digital play may be reduced. 

These findings are consistent with socio-constructivist and play-based learning theories, 

which highlight learning as a socially mediated process rooted in interaction and 

collaborative meaning-making. Digital play served not as a replacement for social play, but 

as an augmentation of it establishing novel arenas for cooperation, emotional articulation, 

and structured engagement. Consequently, when integrated into play-based pedagogies, 

digital devices can enhance the social and emotional foundations crucial for early learning 

and development (Demirdis, 2024; John & Bates, 2024). 

c. Digital Play as a Curriculum-Supported Pedagogical Tool 

This study's findings emphasize the educational potential of digital play when 

purposefully incorporated into preschool curricula. Digital play was most beneficial when 

integrated with curricular objectives pertaining to cognitive and socio-emotional 

development, rather than being treated as a standalone activity. This integration enables 

interactive technologies to enhance current play-based methods by broadening chances 

for exploration, problem-solving, and social connection. Consequently, digital play can 

function as a curriculum-enhancing instrument that augments learning experiences while 

preserving fundamental early childhood educational concepts.  

It is crucial to keep a balanced methodology between digital and traditional play-based 

learning. Although digital play provides distinct advantages like adaptive feedback and 

multimodal interaction, conventional physical and symbolic play is essential for motor 

development and imaginative expression (Dahlstro m, 2022; Tang et al., 2024). The results 

indicate that a deliberate combination of digital and non-digital play fosters 

comprehensive development by utilizing the advantages of both modalities. Educators 

provide a pivotal function in facilitating technology-enhanced play. Effective teacher 

mediation entails the selection of developmentally suitable digital tools, supporting 

children's activities, and facilitating reflection to align digital experiences with educational 

objectives (Chiner et al., 2025; Farrell et al., 2024). Teachers actively facilitate to ensure 

that digital play is meaningful, socially engaged, and pedagogically integrated within the 

preschool curriculum. 
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d. Theoretical Implications 

This study enhances early childhood curriculum theory by providing a refined 

comprehension of the systematic integration of digital play into play-based curricular 

frameworks, while preserving essential developmental principles. The findings endorse a 

curriculum perspective that regards digital play not as an adjunct, but as a pedagogical 

approach that can be intentionally aligned with learning objectives, developmental phases, 

and social interaction patterns in early childhood education (Clark et al., 2023; 

La hdesma ki et al., 2024). This viewpoint enhances curriculum theory by broadening 

conventional concepts of play to encompass digitally mediated experiences that are both 

child-centered and developmentally suitable.  

The research provides significant insights into the correlation between digital play and 

comprehensive child development. The findings, by illustrating simultaneous 

advancements in cognitive and socio-emotional domains, contest binary perspectives that 

distinguish academic learning from emotional and social development. Digital play serves 

as an integrative learning environment wherein cognition, emotion, and interaction are 

mutually reinforcing processes (Lehrl et al., 2021). The findings have significant 

implications for developmental and learning theories within early childhood education 

environments. They bolster socio-constructivist principles that learning arises through 

mediated contact and guided involvement, while also broadening play-based learning 

theories to include technologically enhanced contexts (Zhou, 2025). This theoretical 

integration advocates for a modern, inclusive framework of early childhood education in 

the digital age. 

e. Practical Implications 

This study's findings present multiple practical implications for early childhood educators. 

Educators are urged to include digital play as an organized element of instructional 

practice instead of treating it as an ancillary or leisure activity. Choosing developmentally 

suitable, interactive digital tools and incorporating them into everyday learning practices 

can improve children's cognitive engagement and socio-emotional growth. The utilization 

of collaborative digital play models that foster peer engagement, communication, and 

emotional regulation is equally significant.  

The findings emphasize the necessity for curriculum designers and legislators to explicitly 

incorporate digital play into early childhood curricular frameworks. Explicit curricular 

standards must prioritize balanced integration, guaranteeing that digital play enhances 

rather than supplants traditional play-based learning. Policies must facilitate fair access to 

superior educational technology and establish criteria for age-appropriate digital material 

in preschool environments. The research underscores the significance of professional 

advancement in digital pedagogy. Educators necessitate continuous professional 

development to proficiently facilitate technology-enhanced play, encompassing 

techniques for scaffolding learning, regulating classroom interactions, and connecting 

digital activities with educational objectives. Focused professional development can 

enable educators to utilize digital play both safely and creatively, so improving the quality 

of early childhood education in progressively digital learning contexts. 
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4. CONCLUSION 

This study investigated the influence of digital play through interactive educational technology 

on preschoolers' cognitive and socio-emotional development in play-based early childhood 

learning environments. This research aimed to furnish empirical evidence on the extent to which 

digitally mediated play can facilitate holistic development when incorporated into the preschool 

curriculum, amidst ongoing discussions about the role of digital technologies in early childhood 

education. The results indicated that digital play positively and significantly impacted children's 

learning outcomes. Quantitative findings indicated substantial enhancements in critical cognitive 

areas, such as attention and executive functioning, early reading and numeracy, and problem-

solving skills among children engaged in the digital play intervention. Concurrently, socio-

emotional outcomes demonstrated significant improvements in emotional control, social 

interaction, cooperation, and empathy. The results were corroborated by classroom observation 

data, which indicated elevated engagement, collaborative behaviors, positive emotional 

responses, and effective teacher mediation during digital play sessions. The findings collectively 

affirm that digital play, when pedagogically organized and facilitated by educators, serves as an 

integrated learning method that promotes cognitive and socio-emotional growth. 

Notwithstanding these contributions, this work also paves the way for future research 

opportunities. Longitudinal studies are essential to investigate the enduring impacts of digital 

activity on developmental trajectories throughout time. Subsequent study may investigate 

variances in digital play design, degrees of teacher mediation, and cultural or contextual 

disparities across early childhood environments. Such investigations would enhance 

comprehension of how digital play might be effectively integrated into early childhood curricula 

to foster development in an increasingly digital environment. 
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