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ABSTRACT

Deep learning is an essential approach in Early Childhood Education (ECE).
However, its implementation in practice has not been fully optimal, as many
educators see it as just a curriculum rather than a pedagogical approach.
This study explores how prepared teachers are to apply the three core pillars
of deep learning: mindful, meaningful, and joyful learning. Using a
descriptive qualitative method, the research employs triangulation through
observation, interviews, and document analysis at RA Azzahra Majalengka.
The results show that these pillars are in use, but their application is only
partial and not yet at an excellent standard. Teachers create opportunities for
exploration, but reflection is limited; activities meant to be meaningful are
not well integrated across subjects,; and enjoyable learning tends to be overly
structured. These findings highlight the need for equal, comprehensive deep
learning training for all ECE teachers to enhance their ability to create
meaningful, holistic learning experiences.
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ABSTRAK

Pembelajaran mendalam merupakan pendekatan penting dalam Pendidikan
Anak Usia Dini (PAUD). Namun, implementasinya dalam praktik belum
sepenuhnya optimal, karena banyak pendidik hanya melihatnya sebagai
kurikulum dan bukan sebagai pendekatan pedagogis. Studi ini
mengeksplorasi seberapa siap guru dalam menerapkan tiga pilar inti
pembelajaran mendalam: pembelajaran yang penuh perhatian, bermakna,
dan menyenangkan. Dengan menggunakan metode kualitatif deskriptif,
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penelitian ini menggunakan triangulasi melalui observasi, wawancara, dan
analisis dokumen di RA Azzahra Majalengka. Hasil menunjukkan bahwa
pilar-pilar ini digunakan, tetapi penerapannya hanya sebagian dan belum
mencapai standar yang sangat baik. Guru menciptakan peluang untuk
eksplorasi, tetapi refleksi terbatas, aktivitas yang dimaksudkan untuk
bermakna tidak terintegrasi dengan baik di seluruh mata pelajaran; dan
pembelajaran yang menyenangkan cenderung terlalu terstruktur. Temuan ini
menyoroti perlunya pelatihan pembelajaran mendalam yang setara dan
komprehensif bagi semua guru PAUD untuk meningkatkan kemampuan
mereka dalam menciptakan pengalaman belajar yang bermakna dan holistik.

Kata kunci:

Deep Learning; Manajemen Infrastruktur; Pendidikan Anak Usia Dini.

1. Introduction

Educators operating within the Merdeka Curriculum encounter increasingly intricate challenges,
including heightened expectations for competency, continuous curriculum revisions, and rapid
technological innovations. While early childhood education (ECE) teachers are adept at designing
engaging learning experiences, the foundational deep learning approach central to the Merdeka
Curriculum remains unfamiliar, thereby creating a disparity between policy mandates and practical
preparedness. According to the 2025 accreditation data from the National Accreditation Agency for
Primary and Secondary Education for West Java Province, only 17 out of 86 early childhood
education institutions received an Excellent rating. This underscores that many institutions continue
to depend on drill-based methodologies and have yet to adopt holistic, integrated deep learning
strategies. An additional challenge is teachers' capacity to develop comprehensive teaching modules
and Deep Learning Plans, both in conceptual understanding and in practical application. This situation
underscores the importance of assessing the readiness of Early Childhood Education (ECE) teachers
in Indonesia to comprehend and implement deep learning, thereby ensuring the effective and
consistent attainment of the curriculum's objectives.

According to the concept of deep learning, learning is not only about improving cognitive skills;
instead, it involves linking children's new knowledge with prior experiences to increase their
creativity and critical thinking. Biesta (2015) States that “Deep learning is about going beyond
surface-level acquisition of knowledge to develop a student's capacity to think, inquire, reflect, and
create knowledge collaboratively”. Moreover, Larmer & Mergendoller, (2015) corroborated that,
through project-based learning, teachers can improve children's collaboration and communication.
Likewise Sando et.al. (2023) the results of the study showed “a significant increase in the ability to
design experiential learning of effective teacher professional development”. Stillman, (2018) added
that “experimental learning management can improve cognitive aspects of early childhood with
kinesthetic learning styles”. Some of these studies emphasize that experience in learning has a
significant impact on children's cognitive improvement. Children will better understand learning
when they are actively involved directly in a meaningful and fun experience.
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However, field conditions indicate that teachers are unprepared to implement deep learning.
Teachers' partial knowledge of deep learning has become an obstacle to their holistic, integrated
implementation. Deep learning is an integration of three pillars that cannot be separated. In deep
learning, teachers are required to create a fun, conscious, and meaningful learning experience. The
three pillars include meaningful learning, mindful learning, and joyful learning (Fullan et al., 2018).
A holistic framework for deep learning can be built on three pillars. The ability to focus and academic
outcomes in children can be enhanced through mindful learning, while emotional engagement and
student involvement can be supported by joyful learning.

Thus, it can be concluded that teacher readiness needs to be improved through various trainings.
The goal is for teachers to implement deep learning holistically and integratively. Chen, (2022) found
the integration of interactive technologies in ECD, such as smart boards and digital applications, can
improve collaborative skills, critical thinking, and active engagement. However, success is highly
dependent on teacher training and infrastructure support, consistent with the idea that a holistic and
integrative understanding of deep learning concepts is key to success".

Based on data on early childhood education teacher training in Indonesia, as of the beginning
of 2025, only 18% of teachers have received integrated deep learning training, 12% have received
partial recognition of deep learning, and the remaining 70% have not received recognition of the three
main pillars of deep learning. In fact, teachers in Indonesia have been faced with various challenges
to the quality of early childhood education in the digital era (Bailey & Jones, 2019). Deep learning is
the process through which students gain the competencies to contribute to the common good, address
global challenges, and flourish in a complex world. However, most teachers agree that the three
pillars of deep learning are relevant to improving early childhood learning readiness. Therefore,
teachers need to participate in deep learning training equally.

Li (2022) argues that evaluating the quality of early childhood learning should be supported by
a machine learning-based system. Bay (2022) States that early childhood education teachers face the
challenge of integrating disciplines and technology. Budiarti & James (2025) corroborate that “in
facing the era of digitalization, early childhood education teachers need to develop digital skills and
mindful learning approaches”. Das et al. (2021) stated that “deep learning integrated with technology
can help improve image understanding in early childhood”. Sando et al. (2023) proved that “the use
of technology in early childhood learning can stimulate creativity, independent exploration, and
critical thinking”. This aligns with deep learning. Zhong (2023) argues that, in deep learning, teachers
need to design an early childhood education quality evaluation model using deep learning networks
with a holistic indicator system. Ge et al. (2021) stated that “the quality of learning can be accurately
assessed by using deep learning and XBoost technology”. Bjerknes et al. (2024) more broadly
discusses “the need to design a deep learning-based early childhood education resource platform that
can create learning scenarios according to children's interests”.

Some research results indicate that teacher readiness in implementing integrated deep learning
is vital. Teachers should be able to create an effective learning environment. Stillman, (2018) stated
that "Effective learning environments must support deep understanding by building on prior
knowledge, engaging learners in active processing, and providing opportunities for reflection".
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The purpose of this study is to analyze teachers' readiness to implement a deep learning
approach in early childhood education, both conceptually and practically. Of course, this is a big
homework for all stakeholders, from the top to the bottom.

2. Methods

2.1. Research Design

This study employs a qualitative descriptive design to evaluate the readiness of RA Azzahra
teachers in Majalengka Regency to implement integrated deep learning. The methodology is intended
to present factual information, characteristics, and the interactions of activities within natural settings.
This approach aligns with. Nowell et al. (2017) who asserts that qualitative descriptive research aims
to depict natural or human-made phenomena by emphasizing their qualities and interconnected
components. As Supa’at & lhsan (2023) the reason for using this method is to confirm that
respondents are highly eligible and relevant to the research focus: teachers' readiness for deep learning
implementation.

2.2 Population and Sample

The population of this study comprises all stakeholders involved in the educational process at
RA Azzahra Majalengka, including the principal, teachers, administrative personnel, the foundation
leader, parents, and students. Participants were intentionally selected for their direct relevance to the
research objectives. The sample consisted of the principal, four teachers, one administrative staff
member, the foundation leader, a group of parents, and students from two classes of 18 students each
(totaling 36 students of A and B Classes), who either participated in or were observed during learning
activities. As a Hajar et al. (2024) a purposive sampling method was employed to select participants
who were relevant and actively engaged in implementing deep learning techniques. Consequently,
the study's participants comprised classroom teachers and students from designated schools.

2.3 Research Instruments

As Hasni (2024) the principal research instrument was the researcher themselves, supplemented
by observation guidelines, unstructured interview guides, and documentation checklists. These
instruments were developed around the three fundamental pillars of deep learning: meaningfulness,
mindfulness, and joyfulness learning.

2.4 Data Collection Procedures

Data were collected utilizing a triangulation methodology, integrating multiple techniques to
enhance data validity (Nowell et al., 2017). The three methods employed are:
2.4.1 Observation

Both direct and indirect observations were conducted to identify indicators of teacher readiness

for implementing the three pillars of deep learning. Field notes were systematically and meticulously
recorded.
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2.4.2 Unstructured Interviews

Interviews entailed direct conversations with the principal, teachers, administrative staff, the
foundation head, parents, and students. The unstructured format allowed participants to share their
perspectives, experiences, and feelings freely. This approach aligns with the methodology of
Zongqing et al. (2023), who employed qualitative methods, including in-depth interviews and
document analysis, to evaluate inclusive education.

2.4.3 Document Study

Documents were examined and analyzed to understand the institutional support for
implementing deep learning. These included Standard Operating Procedures, curriculum policy
documents, weekly and daily lesson plans, educational materials, lists of facilities and infrastructure,
and student learning outcomes (Creswell, 2013). Notes that observation, interviews, and
documentation work together to improve data validity in early childhood research.
2.5 Data Analysis Techniques

Data analysis entailed an interactive model comprising three principal stages: data reduction
(simplifying and organizing data), data presentation through descriptive narratives, and the
formulation and validation of conclusions throughout the research process. This methodology enables
the researcher to interpret findings precisely and substantially within the context of the study.

3. Results and Discussion
3.1 Findings

The findings indicate that early childhood educators in Indonesia are acquainted with the
concept of deep learning, as it has been embedded in the practice of “learning through play" for an
extended period. However, triangulation results underscore a discrepancy between teachers’
perceptions and the practical application of deep learning principles in daily classroom activities.
Many educators continue to misconstrue deep learning as a novel curriculum rather than recognizing
it as a pedagogical approach, resulting in inconsistent implementation.

Data analysis shows that RA Azzahra Majalengka has applied the three fundamental principles
of deep learning, namely mindful, meaningful, and joyful learning, although not in the most optimal
way. 1) Mindful Learning; Teachers provided opportunities for play and exploration, but reflection
activities after play were rarely facilitated. The absence of structured reflection hindered children’s
metacognitive development, leading to a superficial understanding. 2) Meaningful Learning;
Activities such as planting, role-playing, and linking stories to daily life were present and widely
practiced. However, these activities lacked interdisciplinary integration and reinforcement of prior
knowledge, reducing their potential to develop deep conceptual understanding. 3) Joyful Learning;
Singing, painting, coloring, simple experiments, and educational games were conducted regularly.
Despite this, the learning environment remained overly structured, limiting autonomy and reducing
opportunities for children's intrinsic motivation and creativity.
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Interviews with teachers revealed that children in classes A and B exhibited differences in
emotional readiness. Teachers acknowledged that deep learning is a suitable approach for early
childhood education. However, their pedagogical skills, creativity, and reflective practices remain
insufficient to support deep learning effectively. As a result, teachers have struggled to integrate deep
learning concepts into learning modules or develop comprehensive lesson plans.

The overall impact is that although children enjoy learning activities, they do not achieve deeper
understanding or develop higher-order skills such as critical thinking, problem-solving, and self-
regulation. The impact is quite significant: children enjoy the learning process but do not achieve a
deeper understanding, which limits the development of their critical thinking, problem-solving, and
self-regulation skills. To address this, teachers should receive professional training focused on the
theory and practice of deep learning, with an emphasis on guided reflection and integrating cross-
disciplinary knowledge. Institutions must also support collaborative learning planning to help
teachers create richer, more meaningful experiences.

3.2 Discussion

Based on the triangulation results, the teachers at RA Azzahra had basically implemented the
three pillars, but not optimally. First, Mindful learning. Teachers have provided space for play and
exploration, but still rarely reflect on understanding after playing second, Meaningful learning.
Planting activities, role-playing, and linking stories to daily life are not new, meaning that almost all
early childhood education institutions in Indonesia have implemented them; it's just that the lack of
consistent reflection from teachers and the lack of teacher creativity in integrating various relevant
sciences make children's understanding less deep. Joyful learning: likewise, learning while singing,
painting, coloring, doing simple experiments, and playing multiple fun games is not new; they have
always done it. However, the learning atmosphere is often too structured and less creative. This leads
to a lack of creative stimulation in children, preventing them from enjoying the activities. Click or
tap here to enter text. Bailey & Jones (2019) showed that mindfulness interventions in early childhood
effectively improve attention, emotional regulation, and self-control through simple activities such as
mindful breathing and reflective play. The success of this approach depends heavily on the teacher's
ability to consistently facilitate mindfulness practices, making it an essential element in supporting
calmer, more focused, and deeper learning. Zosh et al. (2018) moreover, the learning environment
should be made more adaptable to allow children space to explore, develop, and learn more
independently.

Based on the interview results, children in grades A and B do show differences in emotional
readiness. Therefore, teachers also realize that deep learning is an appropriate approach to early
childhood education. Wei & Liu (2025) states that “Deep-level learning in early childhood is visible
in children's involvement and well-being: when children are deeply engaged and emotionally secure,
high-quality learning occurs”.
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Deep learning was introduced by Marton and Saljo Dario in Sweden in 1976. However, it has
only recently been recognized in Indonesia after being implemented in the National Curriculum as a
learning approach. Fullan et al., (2018) stated that “Deep learning is the process through which
students gain the competencies to contribute to the common good, address global challenges, and
flourish in a complex world”. There are at least three pillars in deep learning that can be implemented
in early childhood education. 1) Mindful Learning. This is a cognitive-based learning process. This
means that, in this process, children are stimulated to learn, understand, and think critically so they
can solve problems in their lives. 2) Meaningful Learning. Meaningful experience-based learning. In
this process, teachers are required to provide meaningful learning experiences. 3) Joyful learning.
Namely, a fun learning process. In this process, teachers are required to provide fun learning, often
referred to as the 'play while learning' approach.

When implementing deep learning, it is appropriate to use contextual learning, inquiry,
discovery, problem-based learning, and project-based learning. For example, teachers encourage
children to recognize currency and use it in their daily lives. In this case, the teacher can directly show
the various currencies and their functions. In practice, the child is accompanied by the teacher to buy
UHT milk at the mini market. The child is given 5000 rupiah from the start, chooses the milk, carries
out the transaction at the cashier, and receives change. Through this experience, children will feel
happy and not realize that they are learning. They will understand the function of using currency in
everyday life.

Thus, it can be concluded that deep learning is not just memorization or the introduction of new
ideas, but the linking of these ideas with prior knowledge in a critical and meaningful way. Loughlin
et al. (2021) States that Deep learning involves the critical analysis of new ideas, linking them to
already known concepts and principles, and leads to understanding and long-term retention of
concepts so that they can be used for problem solving in unfamiliar contexts.”

Some previous research, Manik et al. (2025) suggested that the integration of the three pillars
of deep learning is crucial in supporting children's holistic development. Jamal et al. (2021) stated the
same thing in their research that although deep learning is a general context, its impact is very relevant
for early childhood education, especially its implications in increasing children's participation,
motivation, and critical thinking skills. Gloppen (2023) according to him, teacher potential and
institutional infrastructure barriers greatly affect the implementation of deep learning. Asterhan &
Lefstein (2024) stated that systematically preparing, exploring, applying, and reflecting greatly
supports the implementation of deep learning. Bernsteinet et al. (2020) Argues that contextual
learning, such as gamification, art lessons, and reflection, greatly influences student motivation and
creativity.

Research by Macrides et al. (2022) shows that young children can learn programming through
games using educational robotics and block-based platforms, thereby strengthening computational
thinking skills and enhancing creativity, collaboration, and problem-solving. This review confirms
that the success of programming learning in early childhood education is highly dependent on
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teachers' readiness to understand coding pedagogy and integrate it meaningfully with other curricula.
The main challenges include a lack of teacher training, limited technological resources, and minimal
integration into the national curriculum. These findings emphasize the importance of teacher
professional development to ensure the implementation of a mindful, meaningful, and joyful deep
learning approach in early childhood education.

Based on these studies, it can be concluded that deep learning has a significant impact on
children's holistic development. The three pillars of deep learning stimulate children to participate
more actively and creatively, and to think critically. However, this is a challenge for teachers to be
more creative in integrating several disciplines so that learning becomes more meaningful and fun.
Ding et al. (2024) their research found that deep learning is a promising approach for early childhood
education and is highly effective at improving children's motivation and learning outcomes. Roeser
& Eccles (2015) concluded that teachers can use deep learning to design programs and evaluate the
quality of early childhood education. Deep learning can help children's holistic development. Gao
(2025) supports that the variety of games and personalization in early childhood education support
more interesting and interactive learning (Putra et al., 2025). State that “meaningful and joyful
learning creates interactive, creative, and reflective experiences that are aligned with deep learning”.
Panadero & Jonsson (2020) argued that "early childhood education needs to explore integrative
concepts. Weisberg et al. (2016) Stated that “training activities are effective in introducing the
concept of Deep Learning to teachers”.

Several of these studies are highly relevant to this study. Still, this study emphasizes the
importance of teachers understanding the basic concepts of the three pillars of deep learning in an
integrated manner. Teachers' readiness and understanding significantly impact the effectiveness of
deep learning implementation in early childhood education (Pane & Rocco, 2014). Focused learning
should be directed at competencies, not merely content. This means the learning process should
emphasize improving understanding, not just memorization (Polman et al., 2021). In addition, the
learning environment needs to support collaboration, questioning, discussion, and the deepening of
ideas. This is the implementation of the combination of mindful learning and meaningful learning in
the context of deep learning (Yemini et al., 2023). The Merdeka Curriculum encourages contextual
learning relevant to students' environments. Thus, children will gain a deeper understanding of
learning when the material they study is directly related to their daily lives.

Some of these studies are very relevant to this research. Still, this research emphasizes the
importance of teachers understanding the basic concepts of the three pillars of deep learning in an
integrated manner. Teachers' readiness and understanding significantly impact the effectiveness of
deep learning implementation in early childhood education.

4. Conclusion

This study shows that while deep learning is not a new idea in Indonesia's early childhood
education, its practice remains incomplete and inconsistent. The three core aspects mindful,
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meaningful, and joyful learning are present but not fully developed. Teachers still face challenges in
encouraging reflection, integrating multiple subjects, and fostering a flexible learning environment
that supports children's independence and inner motivation. Consequently, learning activities often
become routine and overly structured, which limits children's chances to gain a deeper understanding
and to develop critical thinking, problem-solving, creativity, and self-regulation skills.

These findings highlight the critical role of teacher preparedness as a foundation for effective
deep learning. Early childhood educators require thorough and fair training in deep learning, covering
both theoretical and practical aspects, to craft comprehensive, meaningful, and engaging learning
experiences aligned with the Merdeka Curriculum. With equal access to training and ongoing
professional development, all early childhood teachers across Indonesia can adopt a holistic and
consistent approach to implementing deep learning, ultimately elevating the quality of early
childhood education.
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