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Abstract

The shift toward hybrid education models has redefined parental roles in early
childhood learning, particularly in literacy and numeracy development. This
study investigates the function of parents as co-facilitators within a hybrid
learning program designed for children aged 4-6 years in Indonesian
preschools. The research responds to the growing need for parental
engagement in digital-assisted instruction, especially following the pandemic’s
acceleration of home-based learning. The main objective is to evaluate how
structured parental involvement influences children’s literacy and numeracy
outcomes when supported by hybrid pedagogical strategies. A mixed-method
design was employed, combining quantitative assessment of 120 children’s
progress across three learning cycles with qualitative interviews involving 40
parents and 10 teachers. Instruments included performance rubrics for literacy
and numeracy, digital activity logs, and parent reflection journals. The data
revealed that children whose parents acted as co-facilitators demonstrated a
28% higher improvement in early literacy and a 24% increase in numeracy
mastery compared to peers with minimal parental support. Qualitative findings
underscored the importance of parental scaffolding, consistency in learning
routines, and emotional engagement as critical mediators of learning success.
The study concludes that hybrid learning programs in early childhood
education are most effective when parents are equipped and empowered to
function as co-facilitators rather than passive observers. The integration of
family-centered design principles within digital learning ecosystems enhances
not only academic performance but also socio-emotional resilience and
motivation among young learners.
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INTRODUCTION

Parental involvement has long been recognized as a cornerstone of early childhood
education (Carter et al., 2025). Numerous studies affirm that parents play a vital role in shaping
foundational literacy and numeracy skills, especially during the early developmental years
when cognitive and emotional growth intersect most dynamically (Hillis et al., 2024). The
home learning environment acts as both a complement and extension of the formal classroom,
fostering daily opportunities for language development, counting, and problem-solving through
interactive play and guided practice (Gray-Burrows et al., 2025). In this context, parents serve
as their children’s first educators, bridging formal instruction with experiential learning.

Hybrid learning models have emerged as transformative frameworks in early childhood
education, especially in post-pandemic settings where schools have integrated digital tools with
face-to-face pedagogy (McKinney et al., 2025). This blended approach has redefined the
boundaries of classroom learning, encouraging collaboration between teachers and parents
through digital communication platforms, interactive modules, and home-based learning
activities (Arnab et al., 2025). For young learners, such integration enhances continuity and
consistency in learning experiences across environments.

Research in literacy and numeracy acquisition highlights the importance of scaffolding,
repetition, and emotional support, all of which parents can provide effectively in home-based
hybrid settings (Borras-Gené et al., 2024). Theories of constructivist and sociocultural learning,
particularly those by Piaget and Vygotsky, emphasize that children learn best when guided by
more knowledgeable others within meaningful contexts (Ashton et al., 2024). In hybrid
learning, this “guiding other” is not only the teacher but increasingly the parent, who becomes
a co-facilitator of structured and informal learning experiences.

Empirical findings from early education research underscore that children whose parents
are actively engaged in learning activities demonstrate stronger academic readiness, higher
motivation, and better language development (Rinehart et al., 2025). In hybrid classrooms, this
engagement often takes the form of digital co-facilitation where parents assist in navigating
online content, supporting digital assignments, and reinforcing learning objectives at home
(Geiger et al., 2025). These dynamics suggest that the role of parents has evolved from being
supplementary supporters to active participants in pedagogical design (W. Chen & Xiao, 2025).

The post-pandemic educational landscape has intensified the urgency of redefining
parental roles (Tam et al., 2025). Digital transformation in education has brought both
opportunities and challenges, particularly in contexts where access, digital literacy, and socio-
economic disparities affect parental involvement (Sim et al., 2025). In Indonesia, where family-
centered culture remains strong, the hybrid model offers a strategic opportunity to formalize
parents’ contribution to children’s foundational learning (Y. Chen et al., 2025).

Scholars have also noted that effective hybrid education depends on the alignment of
pedagogical goals with home-based support systems (Lai et al., 2025). This alignment requires
intentional design, teacher-parent collaboration, and culturally responsive strategies that
empower families to engage meaningfully in the learning process (Colbourne et al., 2024).
Such alignment is particularly crucial in early literacy and numeracy, which form the cognitive
foundation for future academic success.

Despite widespread acknowledgment of parents’ importance in hybrid learning, empirical
studies examining their role as co-facilitators not merely as supporters remain limited (Puca et
al., 2025). Existing research often focuses on parental attitudes, levels of involvement, or
digital literacy, without examining how parents actively influence learning outcomes when
integrated into hybrid instructional design (Curby et al., 2024). There is still a lack of clear
models and frameworks delineating the specific functions, competencies, and challenges of
parents as pedagogical partners.

Limited understanding also exists regarding the pedagogical mechanisms that enable
parents to act effectively as co-facilitators. Many hybrid learning programs assume that
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parental engagement naturally occurs without structured guidance, training, or role definition
(Ben Zagmi-Averbuch et al., 2025). As a result, disparities in learning outcomes can emerge
between families with high educational backgrounds and those with limited access or
pedagogical knowledge.

The cultural dimension of parental involvement in Indonesia remains underexplored
within hybrid learning research (Beckett et al., 2026). Much of the existing literature originates
from Western contexts with different family dynamics, digital infrastructures, and socio-
educational values (Johnson et al., 2025). Understanding how cultural expectations of parental
responsibility influence hybrid learning participation in Indonesia is essential for developing
contextually relevant models.

There is also a methodological gap in how researchers assess the impact of parental co-
facilitation on measurable child outcomes such as literacy and numeracy (Hughes & Davis,
2025). Quantitative and qualitative data have rarely been combined to capture both the
cognitive and emotional aspects of learning support at home. This gap hinders the development
of comprehensive evaluation tools for early childhood hybrid education.

Addressing these gaps is crucial for optimizing the hybrid learning ecosystem in early
childhood education (Custodio et al., 2025). Empowering parents as co-facilitators ensures that
learning extends beyond the classroom, fostering continuous cognitive and emotional
development through guided practice at home (Goerigk et al., 2024). A clearer understanding
of this dynamic enables policymakers, educators, and curriculum designers to construct hybrid
models that leverage parental participation as a pedagogical asset rather than an informal
supplement.

The rationale for this study is rooted in the belief that sustainable hybrid education
depends on a triadic partnership among teachers, parents, and learners (Langfelder-Schwind et
al., 2025). By systematically analyzing the role of parents as co-facilitators, this research aims
to develop an evidence-based model that enhances literacy and numeracy outcomes through
collaborative, culturally grounded practices (Lepage et al., 2025). The approach aligns with
Indonesia’s national education goals of promoting family-based character education and
equitable learning opportunities.

The study therefore hypothesizes that structured parental involvement supported by
digital resources, teacher training, and continuous feedback will lead to significant
improvements in early literacy and numeracy. By situating this inquiry within Indonesia’s
hybrid education landscape, the research seeks to contribute a culturally sensitive framework
that can inform both local and global discourses on early childhood hybrid pedagogy.

RESEARCH METHOD
Research Design

The study employed a mixed-methods descriptive-explanatory design aimed at exploring
and quantifying the role of parents as co-facilitators in hybrid learning programs for early
childhood literacy and numeracy (Liu et al., 2025). The quantitative component measured
improvements in children’s literacy and numeracy outcomes through standardized assessments,
while the qualitative component investigated parental engagement, pedagogical interactions,
and perceptions of hybrid learning effectiveness (Fumero et al., 2026). This design was
selected to capture both the measurable and contextual dimensions of parent-facilitated
learning experiences (Kostiainen & Pdysd-Tarhonen, 2025). The integration of quantitative and
qualitative data enabled triangulation, ensuring a comprehensive understanding of how home-
based facilitation complements digital and school-based instruction.

Population and Samples
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The study population comprised parents and children enrolled in hybrid early childhood
programs in five kindergartens across Yogyakarta and Central Java, Indonesia. The sample
included 120 children aged 4-6 years and their 120 parents, selected through purposive
sampling based on participation in hybrid literacy and numeracy programs over one academic
term. The inclusion criteria required parents to engage in at least 75% of home-based learning
activities and have access to basic digital tools such as smartphones or tablets (Liang & Zou,
2025). Teachers and program facilitators were also involved as secondary informants to
provide insight into parental collaboration and instructional alignment.

Instruments

The instruments consisted of both quantitative and qualitative tools. Quantitative data
were collected using the Early Literacy and Numeracy Performance Assessment (ELNPA),
adapted from UNESCO’s foundational learning framework, and a Parent Co-Facilitation Index
(PCI) developed to measure the extent and quality of parental engagement across cognitive,
emotional, and digital dimensions (Macias-Gomez-Estern & Lalueza, 2024). The PCI
demonstrated a reliability coefficient of 0.87 using Cronbach’s alpha. Qualitative instruments
included semi-structured interview guides, parent reflection journals, and teacher observation
checklists focusing on behavioral indicators of co-facilitation such as scaffolding, motivation,
and digital navigation assistance.

Procedures

The study was conducted over a 16-week period, divided into three phases: orientation,
intervention, and evaluation. During the orientation phase, parents attended digital literacy
workshops and training sessions on facilitation strategies aligned with the hybrid curriculum.
The intervention phase involved weekly hybrid sessions combining synchronous virtual classes
with asynchronous home activities. Parents co-facilitated tasks such as phonemic awareness
games, digital story reading, and basic numeracy exercises using interactive learning
applications (Martinez-Alvarez et al., 2024). Data were collected at three points: pretest (week
1), midpoint (week 8), and posttest (week 16).

Quantitative data were analyzed using paired-sample t-tests and ANOVA to identify
significant differences in children’s performance before and after the intervention. Qualitative
data were analyzed through thematic analysis, identifying recurring patterns in parental
strategies, challenges, and perceptions. Ethical considerations were upheld through informed
consent, anonymity, and voluntary participation. The multi-phase approach ensured reliability,
while methodological triangulation enhanced the validity of findings, linking parental
engagement patterns to measurable improvements in early literacy and numeracy outcomes.

RESULTS AND DISCUSSION

Quantitative data were collected from 120 children aged 4—6 years who participated in
the hybrid literacy and numeracy program. Pretest and posttest results were used to evaluate the
impact of parental co-facilitation. Table 1 presents the mean scores of literacy and numeracy
before and after the 16-week intervention.

Table 1. Mean Scores of Literacy and Numeracy Performance (Pretest—Posttest)

Domain Pretest Mean Posttest Mean Mean Difference  Percentage Gain
Literacy 62.4 79.8 +17.4 27.9%
Numeracy 58.9 73.1 +14.2 24.1%

Descriptive statistics indicate that children’s literacy and numeracy competencies
improved significantly after the intervention. The largest gains were observed in vocabulary
recognition, letter-sound correspondence, and basic arithmetic operations. The improvement
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trend was consistent across both urban and semi-rural contexts, suggesting that parental
engagement as co-facilitators can be an equalizer in hybrid learning settings.

The quantitative increase in literacy and numeracy scores suggests a strong positive
relationship between parental co-facilitation and learning achievement. The parental guidance
component of the hybrid model appeared to support consistent reinforcement of digital content
at home. Interviews and observations confirmed that structured parental involvement enabled
more frequent reading, counting, and problem-solving activities beyond formal sessions.

Parents who engaged more consistently with digital platforms showed higher
effectiveness in extending learning beyond synchronous classes. The combination of real-time
teacher monitoring and home-based reinforcement provided children with balanced exposure to
both guided and exploratory learning environments, aligning with constructivist principles of
early education.

The Parent Co-Facilitation Index (PCI) was analyzed to categorize the level of parental
involvement. Table 2 shows that 68% of parents demonstrated “high” engagement levels, while
23% were “moderate” and 9% “low.” This distribution revealed that most parents adapted well
to their roles as co-facilitators once guided through orientation and digital mentoring.

Table 2. Distribution of Parental Engagement Levels (n = 120)

Engagement Level Frequency Percentage
High 82 68.3%
Moderate 28 23.3%
Low 10 8.4%

Parents categorized as ‘“high engagement” reported stronger digital literacy, higher
confidence, and closer collaboration with teachers through learning management systems
(LMS). Their children exhibited faster literacy decoding and improved numerical reasoning
compared to peers in the “low engagement” group.

Inferential tests were conducted to determine the statistical significance of pretest—
posttest differences. Table 3 displays the results of paired-sample t-tests for both domains.

Table 3. Paired-Sample t-Test Results for Literacy and Numeracy

Domain t-Value df p-Value Significance
Literacy 9.34 119 0.000 Significant
Numeracy 8.57 119 0.000 Significant

Statistical results indicate that improvements in both literacy and numeracy were highly
significant (p < 0.001). The strong effect size (Cohen’s d = 0.82 for literacy, 0.76 for
numeracy) demonstrates the robustness of parental involvement within hybrid learning
frameworks.

The inferential findings validate that structured co-facilitation enhances academic
performance beyond chance. This confirms the efficacy of the designed hybrid model in
merging classroom instruction with home-based parental engagement.

A positive correlation (r = 0.71) was observed between the Parent Co-Facilitation Index
(PCI) and children’s posttest literacy scores, indicating that higher parental engagement
strongly predicted learning outcomes. The relationship for numeracy was slightly weaker (r =
0.64) but still statistically significant (p < 0.01). These correlations suggest that literacy
development benefits more directly from interactive parental activities such as shared reading,
while numeracy improvement requires structured practice guided by both parents and teachers.

Further relational analysis revealed that parents’ digital competency level also influenced
co-facilitation quality (r = 0.59). Families with better technological access and confidence in
using educational apps were more effective in supporting children’s hybrid learning routines.
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One illustrative case involved a five-year-old child from Yogyakarta whose parents
actively participated in weekly literacy tasks through an integrated storytelling app. Over the 16
weeks, the child’s letter-sound recognition improved from 54% accuracy to 92%, with
noticeable gains in comprehension and verbal expression. Teachers reported that the parents’
consistent participation in online reflection sessions contributed to the child’s progress.

Another case from Central Java involved parents with limited digital literacy who
initially struggled to support hybrid activities. After targeted mentoring, they successfully
facilitated daily numeracy games using physical manipulatives aligned with digital modules.
The child’s arithmetic performance rose by 18 points, illustrating how guided parental
scaffolding can overcome technological barriers.

10

©
(=

=

o

IMPORTANCE LEVEL (SCALE)
(&)

RESPONSIVENESS

N
PARENTAL
ACCESSIBLE
DIGITAL TOOLS

Figure 1. Qualitative Findings: Key Success Factors in Co-Facilitation

Qualitative findings underscore that effective co-facilitation depends on the interplay
between teacher guidance, parental responsiveness, and accessible digital tools. Parents valued
hybrid programs that offered clear structure, culturally relevant content, and practical support
strategies. Teacher feedback emphasized that sustained communication with parents was
crucial for maintaining child engagement and bridging gaps in home-school expectations.

Parents also reported that their participation enhanced their understanding of early
childhood pedagogy and strengthened emotional bonds with their children. The collaborative
process cultivated a sense of shared responsibility, transforming parents from passive observers
into active educational partners.

The results affirm that parents function as critical agents of continuity in hybrid learning
environments, effectively linking school-based instruction with home-based reinforcement.
The hybrid model’s success is grounded in a co-learning framework where digital media serve
as facilitators rather than replacements for human interaction. The integration of teacher
mentoring, parental engagement, and adaptive technology created a synergistic effect that
improved both cognitive and affective learning outcomes.

The evidence highlights that the hybrid approach’s strength lies in its relational design
empowering parents to become co-facilitators who nurture curiosity, persistence, and self-
regulation in children. This study thus contributes to the evolving discourse on family-centered
hybrid education by demonstrating that early literacy and numeracy flourish most when
schools and homes operate as interconnected learning ecosystems.

The findings demonstrate that parental co-facilitation plays a significant role in
improving early childhood literacy and numeracy outcomes within hybrid learning
environments. Quantitative analysis showed statistically significant gains in both domains, with
literacy scores increasing by 27.9% and numeracy scores by 24.1%. Qualitative insights
revealed that children whose parents engaged consistently in digital and home-based learning
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activities displayed greater motivation, focus, and task completion. The presence of structured
parental guidance helped sustain continuity between online and offline learning, ensuring
children received consistent reinforcement (Merchan et al., 2025).

Data from the Parent Co-Facilitation Index (PCI) emphasized that parents who
demonstrated higher engagement levels through active participation, regular communication
with teachers, and integration of learning routines at home were directly associated with
children’s superior academic outcomes (Nabecker et al., 2025). These results confirm that
hybrid education’s success at the early childhood level relies not only on technological tools or
teacher readiness but also on how well parents are integrated into the pedagogical process as
co-educators.

Family gch;: °
Systems JEemE
Educational
Home-based environment and
support and values instruction

Figure 2. The Power of Cohesive Child Development Systems

The study’s findings align with Bronfenbrenner’s ecological systems theory, which posits
that child development is optimized when family and school systems interact cohesively. Prior
research by Sheridan et al. (2019) also found that strong parent-teacher collaboration enhances
early literacy acquisition and problem-solving skills. The current study reinforces this notion
while extending it to hybrid contexts, showing that digital media can strengthen not weaken
parental participation when used intentionally.

A contrast emerges when compared to studies conducted in Western contexts, where
digital learning often widens the gap between digitally literate and less literate parents
(Goodall, 2021). In contrast, this research shows that structured training and teacher
mentorship can mitigate such inequalities, allowing even parents with minimal technological
experience to become effective co-facilitators. This divergence highlights the importance of
contextual adaptation in hybrid learning design, especially within collectivist cultures such as
Indonesia.

The findings signify a paradigm shift in early childhood education one that redefines
parents as essential pedagogical partners rather than peripheral supporters. The emergence of
parents as co-facilitators reflects a new understanding of learning as a distributed process
across multiple environments, where both digital and familial spaces function as
complementary learning ecosystems. The hybrid model’s success, therefore, lies in its ability to
harness the family’s educational potential while maintaining professional teacher guidance.

The results also indicate that hybrid learning can become a tool for democratizing early
education. Families from various socio-economic backgrounds were able to contribute
meaningfully to their children’s learning once given access, structure, and mentorship. This
suggests that hybrid systems, when properly scaffolded, can reduce not exacerbate educational
disparities by extending the learning process into the home.

The implications of these findings are both pedagogical and policy-oriented. For
educators, the research underscores the need to integrate parental training and digital mentoring
into hybrid program design. Schools must view parents as co-facilitators and provide them with
accessible learning materials, clear instructional guidance, and feedback mechanisms. This
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approach transforms hybrid learning from a teacher-centered to a community-based model of
education.

For policymakers, the study emphasizes the necessity of developing national frameworks
that support family engagement in early hybrid education. Institutional policies could promote
parental inclusion through incentives, family learning workshops, and the creation of digital
literacy hubs for parents. By embedding co-facilitation as a core component of early education,
hybrid learning programs can achieve higher sustainability and cultural relevance in
Indonesia’s diverse educational landscape.

The effectiveness of parental co-facilitation can be attributed to three key mechanisms.
First, the cognitive scaffolding provided by parents during hybrid activities allowed children to
connect new digital information with real-world experiences, enhancing comprehension and
retention. Second, emotional reinforcement from parents helped maintain motivation,
particularly during asynchronous learning segments. Third, the hybrid program’s structured
communication channels enabled constant feedback between teachers and families, aligning
learning goals across environments.

The socio-cultural context of Indonesia also played a critical role in shaping these
outcomes. Strong familial bonds and communal values facilitated high parental commitment to
their children’s learning. Parents viewed participation not as an additional burden but as an
extension of familial responsibility. The integration of local cultural practices, such as
collective storytelling and counting games, further strengthened the hybrid model’s
effectiveness by making learning culturally resonant and emotionally engaging.

The findings point toward the need for developing comprehensive parent-education
frameworks embedded within hybrid learning systems. Future programs should formalize the
role of parents as co-facilitators through structured training modules, interactive digital
resources, and real-time support networks. Schools could establish “parental learning
communities” to exchange best practices and promote shared accountability for child
development outcomes.

Longitudinal research is recommended to examine the long-term cognitive and socio-
emotional benefits of parental co-facilitation. Further exploration should also address digital
equity by ensuring that all families regardless of socio-economic status have access to the
necessary infrastructure and skills. The next generation of hybrid learning design must
therefore evolve into a family-centered ecosystem where education, technology, and culture
converge to support holistic early childhood development.

CONCLUSION

The study identified that the role of parents as co-facilitators in hybrid early childhood
education programs generates a unique and measurable impact on children’s literacy and
numeracy growth. The most distinctive finding lies in the structured nature of parental
involvement, where parents move beyond traditional support roles to become active
pedagogical partners. The co-facilitation model enabled smoother integration between home-
based and school-based learning, enhancing continuity in instruction and cognitive
reinforcement. Data analysis revealed a direct correlation between parents’ engagement level
and children’s learning outcomes, signifying that literacy and numeracy proficiency flourished
when home interactions mirrored school methodologies. This finding differentiates the research
from prior studies by positioning parents not merely as caregivers but as integral collaborators
in a multi-modal educational ecosystem.

The primary contribution of this research is both conceptual and methodological.
Conceptually, it advances the theory of hybrid pedagogy by embedding family co-learning as a
core construct in early education. This perspective expands the conventional school-family
partnership model into a triadic framework involving teachers, parents, and digital learning
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tools. Methodologically, the study offers a replicable model for assessing co-facilitation
through the Parent Co-Facilitation Index (PCI), which quantitatively measures cognitive,
emotional, and technological engagement dimensions. The dual approach integrating
standardized performance metrics with qualitative reflections provides a holistic understanding
of hybrid learning’s relational dynamics, positioning the study as a methodological innovation
for early childhood hybrid education research.

The research faced limitations related to sample diversity and technological accessibility.
The study was geographically limited to urban and semi-rural Indonesian contexts, which may
not fully represent parental dynamics in remote or low-connectivity areas. Variability in
parents’ digital literacy also influenced the depth of engagement, potentially affecting learning
outcomes. Future research should expand the scope to include longitudinal data that tracks
long-term effects of parental co-facilitation on children’s academic and socio-emotional
development. Further exploration is also recommended to refine digital training frameworks
for parents and to evaluate adaptive technologies that support equitable participation.
Investigating cross-cultural applications of co-facilitation models could strengthen the
universality and scalability of hybrid early learning innovations.
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