Part 4
Introduction
National Association for the Education of Young Children (NAEYC), (2020) and Penn State Extension (no date) suggests that in early childhood education, the role of adults is integral in fostering a child's understanding of the beginning concepts in mathematics and science. Adults, whether professional practitioners, caregivers, or parents, play a vital role in creating environments and experiences that support and encourage children's natural curiosity and exploration of these subjects. 
Furthermore, Pacey (2021) and the Welsh Government (2023) acknowledge that through observation, guidance, and purposeful interaction, adults help children build confidence, make connections, and develop problem-solving skills. This process involves aligning learning activities with children's interests, introducing mathematical and scientific concepts in meaningful ways, and promoting inquiry-based learning. This evaluation will explore how adults effectively engage young learners in these curriculum areas, thinking of educational theories and the Welsh curriculum frameworks that emphasise the importance of early experiences with math and science.
The Importance of Loose Parts
Loose Parts Play Theory (no date) cites that this concept was introduced by architect Simon Nicholson in the 1970s. He suggested that if a professional practitioner or familiar adult provided children with a variety of loose part materials whether it is cardboard boxes, wooden pallets, scrap wood, old tires, or pieces of rope or string, children use their individual creativity and resourcefulness to create, build and investigate. It might make the setting or home look a bit messy, but the experience is integral for the children. There is no need to guide their play, just simply allow them to select their chosen loose parts and explore in their own way.  Moreover, this conceptual understanding is acknowledged and supported further by Bowyer (2020) and Robertson (2017).
Moreover, PACEY (2019) cites the theory of Simon Nicholson further through: Getting to grips with loose parts play. It states that the loose part of the pedagogical approach encourages children to engage in self-directed learning using everyday objects instead of traditional toys. This concept, introduced by architect Simon Nicholson, highlights the developmental benefits of providing children with a loose parts environment.
Role of the Adult with Mathematics
Williams (2022) emphasises that the adult's role in facilitating mathematical learning with children is to observe from a distance, identify the children's interests, and connect those interests to mathematical concepts. By aligning with the children’s natural curiosity, adults help to foster a deeper conceptual understanding and build confidence in mathematics. This approach not only promotes essential learning but also ensures that the teaching is relevant to the children's interests and experiences. Additionally, the approach encourages adults to link these interests with mathematical concepts while complying with the Welsh curriculum guidelines. This idea is reinforced by other theories such as Birth to 5 Matters (no date), Osana (2020), and Soar (2020), which support the role of adults encouraging early mathematical learning through active engagement with children's interests.
The Welsh Government (2022) acknowledges the five key mathematical experiences - conceptual understanding, symbolic communication, fluency, logical reasoning, and strategic knowledge, can be explored and reinforced through various real-world contexts. A professional practitioner can introduce and secure essential mathematical ideas.
Furthermore, the Welsh Government (2022) states that professional practitioners should create engaging and inclusive experiences that provide early years children with frequent opportunities to verbalise, and justify their understanding of different mathematical concepts, using the correct mathematical vocabulary.
Role of the Adult with Science in the Outdoors
This concept of learning is acknowledged through the theorists, Friedrich Froebel and Maria Montessori. Both emphasised the importance of learning through hands-on approach through exploration and engagement with the natural environment. Their approaches highlight the value and importance of outdoor play as a means for children to interact with and understand the world around them, developing both cognitive and physical development (Bertolino and Filippa, 2021 and Tovey, 2019).
Sargent (2016) cites theorists Jerome Bruner (1915-2016), and Jean Piaget (1896-1980) who advocated physical exploring as a pathway for children to develop basic concepts. Both believed that children absorb knowledge through practical, hands-on experiences, which eventually helps them form more complex abstract thinking.
Science in the early years involves encouraging young children to explore and understand the world around them through curiosity, observation, and hands-on activities. Allowing exploration of their local community enhances this concept through familiarity allowing a sense of pleasure (Franklin, 2021).
Holistic Learning and its Benefits and the Adults Role
Mcilroy (2021) and Queen Margaret University (2023) suggest that holistic development is essential during early childhood because it forms the foundation for a child’s lifelong learning and overall well-being. When professional practitioners nurture all areas of a child’s growth—cognitive, emotional, social, and physical—they provide opportunities for the child to reach their full potential. This embracing approach helps children build a strong sense of self, confidence and resilience as they approach their early experiences. 
Furthermore, UNICEF (2023) suggests by developing essential skills during these integral years, children are better equipped for future challenges and successes. Holistic development also plays a significant role in brain development, promoting the formation of neural connections that enhance a child’s ability to learn, adapt, and thrive in their environment.
Additional Leaning Needs Children and the Role of the Adult
Estyn (2022) states that in settings where effective practices are in place, professional practitioners must not purely modify activities designed for the rest of the class. Instead, they take all learners into account from the beginning, developing lessons and teaching methods that cater to their individual needs. Appropriate differentiation in accordance with a child’s specific ALN requirements allows inclusion throughout the whole curriculum. Especially in relation to mathematics and science outdoors. 
Moreover, Homan (2018) suggests that outdoor learning plays an integral role in early childhood education, particularly for children with additional learning needs (ALN). It offers unique opportunities to engage the children in mathematical and scientific concepts in a natural, hands-on environment, for instance utilising a local outdoor area. Professional practitioners play an active role in facilitating these experiences by making learning accessible, engaging, and inclusive for all. By supporting children in outdoor settings, professional practitioners help close the gap between abstract concepts and factual applications, whilst encouraging curiosity and fostering deeper understanding.
SNAP Cymru, (2024) and Schultz, (no date) acknowledges that ALN children frequently encounter distinct challenges in grasping complex mathematical and scientific concepts. Traditional or historical classroom settings may not always accommodate their specific learning styles or sensory requirements. In contrast, outdoor settings offer a diverse, multisensory experience that promotes their development. 
Furthermore, Kuo (2019) acknowledges that nature provides an abundance of real-world scenarios, physical activities, and sensory input that can help the children better understand math and science, such as counting items or identifying patterns found in the natural world. The professional practitioner’s role should embrace this.
Professional practitioners need to adopt the roles of observers and facilitators when supporting children with ALN in outdoor settings. They must carefully assess each child’s unique interests, abilities, and challenges, adjusting activities to match their specific needs( Angelaccio, no date). 
Cunningham, (2019) suggests examples and manipulatives to aid a child who finds abstract numbers difficult, and they could benefit from counting natural objects such as leaves or twigs, while a child with sensory processing difficulties might engage more through tactile experiences with materials like sand or water. By personalising the learning experience for each child, professional practitioners can create an inclusive and supportive environment where every child feels valued and encouraged to succeed.
Creating an inclusive environment is essential in outdoor learning, and professional practitioners have a key responsibility in ensuring this. They can modify activities, use assistive tools, or break down complex tasks into manageable steps to ensure every child can participate (Angelaccio, no date).
Cherry, (2023) cites the importance of Lev Vygotsky's theory of the Zone of Proximal Development (ZPD) and highlights the importance of tailoring learning experiences to a child's current abilities and capacity for growth. This approach supports adapting activities and breaking down tasks to ensure every child can engage and participate effectively. This allows for inclusivity for all ALN children.
Encouraging exploration and inquiry is another important aspect of the adult’s role. Whether it is observing plant growth, measuring the length of a fallen tree branch, or comparing shapes in nature, professional practitioners and adults can guide children’s curiosity in ways that introduce important math and science concepts without overwhelming them.
In summary, Hunter et al., (2018) and Williams (2016) recognises that professional practitioners and adults play an important role in offering outdoor learning experiences for children with ALN, helping them establish a solid foundation in mathematics and science. By designing inclusive, engaging, and accessible learning environments, adults enable children to explore, discover, and make sense of the world around them. Outdoor play promotes cognitive growth while also boosting children's confidence and curiosity, making it an effective approach for supporting their overall development and learning.
