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Abstract: Early childhood science education is not merely the transmission of facts, but an inquiry-driven
process that nurtures young children’s innate curiosity and cognitive development. Grounded in constructivist
and sociocultural learning theories, this educational approach emphasizes active engagement, hands-on
exploration, and social interaction (Piaget, 1952; Vygotsky, 1978). Through activities such as observation,
experimentation, and questioning, children begin to make sense of the natural world and construct their own
understanding of scientific phenomena. Reflecting on practice reveals the importance of fostering a learning
environment that values process over product, encourages wonder, and supports diverse ways of knowing.
Furthermore, science learning in early childhood settings can serve as a foundation for critical thinking,
problem-solving, and lifelong learning dispositions (Eshach & Fried, 2005). As educators, we must shift from
viewing young children as passive recipients of knowledge to recognizing them as capable, competent co-
constructors of meaning, guided by intentional teaching and responsive scaffolding. This reflection affirms the
need for teacher preparation programs to equip early childhood educators with the pedagogical strategies and
scientific literacy necessary to facilitate rich, meaningful science experiences.
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1. Introduction

Substantial brain development takes place during the early years of life, particularly from birth to age six,
marking a critical window for educational interventions. This developmental period is foundational, as optimal
early childhood development—encompassing health, safety, and effective learning—enables children to reach
their full potential in adulthood and actively contribute to economic, social, and civic domains. Early Childhood
Education and Care (ECEC) plays a vital role in fostering equity, advancing social justice, and promoting
inclusive economic growth and sustainable development. Its benefits extend beyond individual children to
broader societal well-being. Globally, diverse curricular approaches to early childhood education have been
identified (Vallberg Roth & Palla, 2023). To promote the overall development of children's brains, science
education during early childhood plays a crucial role. By guiding children to observe, ask questions, and engage
in hands-on activities, science education not only stimulates their spirit of inquiry and cognitive interest but also
helps cultivate fundamental logical reasoning and early scientific thinking, thereby laying a solid foundation for
their future learning journey (Fleer, 2009). Young children are sometimes considered “little scientists” due to
their natural curiosity, exploratory play, and precocious abilities to learn new information (Kdksal, 2022). For
young children, science is not a complex or abstract discipline; rather, it is embedded in their daily experiences,
serving as an engaging and playful means through which they make sense of the world. It also functions as a
foundational gateway to future learning. To effectively support their children’s educational development,
parents must attend to their children’s curiosities and interests, engaging with them enthusiastically throughout
the learning process (Huang, 2025). . There is a significant body of research demonstrating that early childhood
teachers lack confidence and competence in teaching science (Fleer, 2009). Therefore, this article is dedicated
exclusively to the exploration of early childhood science education.

2. A Reflection on Early Childhood Science Education
2.1What is Early Childhood Science Education?

At an early age, all children have the capacity and propensity to observe, explore, and discover the world
around them. These are basic abilities for science learning that can and should be encouraged and supported
among children in the earliest years of their lives. The National Science Teachers Association (NSTA) affirms
that learning science and engineering practices in the early years can foster children’s curiosity and enjoyment
in exploring the world around them and lay the foundation for a progression of science learning in K—12 settings
and throughout their entire lives (NSTA, 2025). Early childhood science education is not solely concerned with
the transmission of factual knowledge; rather, it prompts a critical reexamination of the nature of children's
learning, the broader aims of education, and the pedagogical approaches employed in early learning contexts
(Fleer, 2009).
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2.2How Do Young Children and Science Intersect?

Science education in early childhood aims to cultivate children's ability to "learn how to learn" by guiding
them to investigate how and why phenomena occur. Rather than focusing solely on factual knowledge, this
approach emphasizes nurturing children's innate curiosity, exploratory drive, and problem-solving instincts.
When children develop such dispositions and competencies, they are better equipped to approach new problems
through processes of observation, reasoning, and inquiry. In turn, they are more likely to generate novel
perspectives and strategies, and to demonstrate greater confidence and resilience in confronting challenges
(Huang, 2025).

2.3 Principles for Implementing Early Childhood Science Education

Childhood is full of various activities that are inspired by external forces or shaped by children’s internal
energy. Each child is born with artistic traits. Children have creative energy. Children’s curiosity often manifests
in their exploration—actions that are intended to reveal novel information. Observation and questioning:
Encourage children to ask their own questions rather than providing direct answers. Co-exploration: Engage in
hands-on experiments and nature observation together with children to create shared learning experiences.
Embracing mistakes: Emphasize that “failure is part of learning” and foster a safe environment for exploration.
Extending curiosity: Build on children's questions using everyday situations—for example, discussing the
properties of water during bath time. Connecting experiences: Help children link new discoveries to their daily
experiences to deepen understanding. Positive reinforcement: Acknowledge and affirm children’s observations
and efforts to strengthen intrinsic motivation (Huang, 2025; Shih, 2021; Sobel & Letourneau, 2018).

3. Conclusion

Psychological wellbeing in young children includes both their mental health and emotional health. Good
psychological wellbeing gives young children the best chance to develop into healthy adults who have the
coping skills in place to deal with day-to-day life. In children, substantial brain development occurs in the
developmental period from birth to 6 years old, and this period represents a crucial window for educational
interventions. Optimal early childhood development, characterized by health, safety, and effective learning,
provides the foundation for children to realize their full potential in adulthood and contribute to economic,
social, and civic spheres. Early childhood education and care (ECEC) plays a pivotal role in promoting equity,
social justice, inclusive economic growth, and sustainable development, substantially benefiting children and
society (Shih, 2022, 2024). Preschool teachers providing developmentally appropriate learning environments,
equipment, and activities for young children can positively affect their mental and emotional health (Shao &
Shih, 2024). In early childhood science education activities, interactions with peers not only contribute to
cognitive development but also positively impact emotional expression and emotional development. Science is
not merely the transmission of hard knowledge—it is a method for exploring the world. Children are not passive
learners—they are active explorers. When educators and parents understand, respect, and guide children's
curiosity, and integrate science into their lives and play, a deep and natural intersection between young children
and science emerges. This paper explores questions such as "What is early childhood science education? How
do young children and science intersect? And what are the principles for implementing early childhood science
education?" The aim is to clarify the essence and practice of early childhood science education, providing
teachers with practical guidance to design more effective and high-quality science education activities.
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