How the beach is used for the exploration and teaching of math's and science for early years students.
[image: ]Subject: Math's and Science.
 Age: Group: 4 years. 
 Setting: Swansea beach.
 Duration: 1.5 - 2 hours.
 Theme: Exploring Nature Through Math's and Science.  


My image gives an open-ended scope for play. This setting offers a rich learning environment that offers extensive opportunities for hands on exploration, discovery and observation. The beach offers a rich and dynamic ever-changing space which allows children to explore both science and mathematical concepts from natural experiences, some examples include counting, measuring, sorting and pattern recognition and from a scientific perspective allows children to explore ecosystems, weather patterns and physical changes. 9am children arrive at nursery. There is a group of 8 4-year-old children and an even range of boys and girls. We sat on the mat as I explained what activity we had planned for today. I explained we were going on an adventure to the beach. The children were all so excited at the prospect of going to the beach. “Sand” shouted one child. “I love the beach,” shouted another. “What is the weather like today?”, I asked the children, to which they replied that it is very sunny today. One little girl exclaimed that “we need hat” as it was sunny outside. Following this, the children all went to collect their hats and their suncream from their pegs, excitement filled the air as myself and other staff helped them carefully apply their cream and ensure they all had a drink of water before heading off to the bus.  Once seated on the bus I ask the children what type of things they think they will see at the beach. “Sand and shells” shouted a little boy, “can we make sandcastles?” asked another. [image: ]
As soon as we arrived, I gathered the children near a cluster of rocks and seashells scattered along the shore. "Look at all these shapes!" I exclaimed, pointing to the shells. "Today, we’re going to become beach explorers! We’re going to find shells and sticks, and we’ll sort them into different groups. Let's see what treasures we can find!" "Can you find a circle? A triangle? A square?"
One child, Lily, eagerly held up a shell and shouted, “This one is a triangle!” I smiled and nodded, "You're right, Lily! Great job!" We spent some time walking around, collecting various seashells, and sorting them by their shapes. "Mine is round like a circle!" said Max, holding up a small, smooth shell. The children scatter in small groups, accompanied by staff, to search for shells and sticks. They place their findings in buckets. I used the lose parts from the beach for this activity, but I also took some buckets so that the children were able to collect their findings to save for later discussion.  We made a pile of each shape and compared their sizes.
[bookmark: _Int_7k1EJRiY]"How many triangles do we have?" I asked. "One, two, three!" counted Jake, holding up three triangular shells. "And how many circles?" I added. "Four circles!" shouted Sofia, pointing to her collection. We even made a little game out of counting and sorting the shells. T[image: ]he children were thrilled to see how math and shapes could be found all around them, even at the beach. Once we had filled our buckets we gathered back on a mat and began sorting their findings. The mathematical criteria of this activity were to count how many sticks and shells we had collected, identify which shapes and sizes of shells we had, and which ones were bigger or smaller than the others. “Is this shell bigger or smaller than Jake's shell?” I asked the children whilst holding it up. “I have 4 shells in my small pile” exclaimed one boy, “so what happens if I take 1 shell away? I asked the children. This activity combines the joy of outdoor play with valuable learning opportunities. 
Using shells and sticks in maths and science lessons provides a wealth of benefits. Children develop key mathematical skills like sorting, counting, and recognizing shapes, while also exploring concepts like measurement and size compaison. Scientifically, they enhance their observation and classification abilities by examining textures, patterns, and physical characteristics, sparking curiosity about the natural world. These activities encourage sensory engagement, creativity, and imaginative play, all while fostering teamwork and communication. By connecting learning to nature, children build an appreciation for the environment, making their lessons both memorable and enriching. To incorporate science concepts into this activity I asked the children if they could investigate the different patterns on the shells and sticks and different textures they may have. I provided the children with magnifying glasses to examine the shapes and textures, I asked” who can see the ridges on this shell?”. “It looks like a tiny house,” said lily. To this is asked what animal they think will live in a tiny shell like this? This opened the opportunity to explore and discuss the life of a hermit crab. A few hands shot up eagerly, and excited guesses followed: Child 1: "A turtle?", Child 2: "A crab! “Yes! Some crabs live in shells—they’re called hermit crabs. Do you know why they need a shell?". I paused dramatically, watching their little faces light up with curiosity. "Because they get cold? "Good guess! Hermit crabs are soft inside. Their shell is like their house. It keeps them safe from big waves and even other animals that might want to nibble them. Isn’t that clever?" "How about we search for shells that crabs might have used as their homes? If we spot a crab, we'll observe it quietly and let it be—this is where it lives!" Through the use of a simple and relatable story, I transformed the concept of crabs living in shells into a vivid and engaging explanation for young learners. By drawing parallels to their own experiences—like finding safety under a cozy blanket or moving to a bigger house as they grow—I captured their imaginations and made the idea easy to grasp. This approach not only sparked their curiosity but also encouraged them to connect the crabs’ behaviour to something familiar, fostering a deeper understanding and a sense of wonder about the natural world.
The beach provides a dynamic and engaging environment that supports both mathematics and science learning in alignment with the Curriculum for Wales and the Curriculum for Non-Maintained Settings. Through hands-on activities like collecting, counting, and sorting shells or sticks, children develop essential mathematical skills such as numeracy, measurement, and pattern recognition. Science learning is enhanced as they observe and explore natural habitats, investigate physical properties of materials, and develop inquiry skills by asking questions about their surroundings. The Curriculum for Wales emphasizes experiential learning across areas like Mathematics and Numeracy, as well as Science and Technology, which are naturally integrated into beach activities. Additionally, such activities align with the Curriculum for Non-Maintained Settings by offering child-led, play-based experiences that promote authentic, purposeful learning while supporting developmental pathways. By incorporating outdoor, multi-sensory experiences at the beach, educators can enrich lessons, foster environmental appreciation, and provide cross-curricular learning opportunities that are both meaningful and memorable for young learners.
As we headed back to the bus, the children chattered excitedly about all the things they had learned. It was a day of discovery, filled with laughter, learning, and wonder—a true example of how the natural world can spark curiosity and deepen understanding in young minds.









RISK BENEFIT ASSESSMENT
 
	Location / Activity:
	 Swansea beach 
	Date:
	 30.3.25

	Assessor:  
	 Isabelle Ellsmore 
	Review date:  
	 30.3.25


 

	Experience exploring outdoor space in photograph
	How will young people BENEFIT from this activity?

	Hazards and associated risks.

	Who? 
	PRECAUTIONS in place to reduce the risk of injury.

	Overall risk after precautions
RATING: L/M/H

	Sun exposure. 
	· Outdoor play environments encourage an appreciation for the natural environment and exploration of the world they live in. It also allows children to understand the risks and how we prevent these. 
· Vitamin D exposure. 
	Prolonged exposure to sun can lead to heatstroke, dehydration and often burning.

	Children and staff 
	· Apply suncream regularly.
· Ensure all children wear hats and protective clothing when needed. 
· Take regular breaks throughout the day for water and reapply suncream. 
· Allow time to break in some shaded areas to limit sun exposure. 
	Medium 

	Measuring and exploring sand or water. 
	· Water play is vital to support sensory development and creativity, for example building sandcastles and playing with waterflow.
· Developing early math skills like counting and basic measuring concepts for example, floating, and sinking. 
· Children can gain a deeper understanding of water properties such as depth and tides.  
· Fosters curiosity and observation skills when sorting and categorizing shapes and sizes of shells for example. 
	· Shallow water can pose a risk to unsupervised children but the risk of being swept away by strong currents and entering waters that are too deep is high risk.  

· Slippery or uneven surfaces. 

· Risk of injury from sharp objects such as broken shells. 

· Exposure to allergens or Marinelife and plants.
	Children
	· Set clear rules of where children are allowed and not allowed to go.
· Ensure close adult supervision with a ratio of 1:3 or 1:4.
· Adequate floatation devices or armbands if children are likely to enter water. 
· Teach the basic water safety rules. 
· Check the water conditions beforehand to ensure the tides, weather and currents are safe for children. 
· Use age-appropriate tools i.e. plastic measuring cups or rulers. 
	low

	Physical activity: running, digging, jumping. 
	· Promotes active engagement with the environment and develops gross motor skills and physical fitness.
· Promotes active engagement and a way of energy release.  
	· Risks of trips and falls which could lead to sprains or broken bones. 

· Overexcitement can lead to children becoming distracted and may wander off. 
	Children
	· Ensure children are made aware of areas they are allowed to explore within and where it is not allowed.
· Encourage safe play and ensure close supervision from staff. 
	low

	Environmental hazards: shells, rocks.
	· Strengthens foundational math skills (such as counting, sorting, and comparing sizes).
· Enhances fine motor abilities (like sorting and organizing objects).
· - Promotes observation and curiosity
	· Risk of encountering sharp objects (e.g., broken shells, sea urchins).
· Possibility of allergic reactions to marine life or plants.

· Risk of slipping on rocks or uneven ground surface. 
	Children 
	· Ensure all children wear suitable footwear to avoid injury from sharp objects and are aware of their surroundings whilst also ensuring close supervision when exploring uneven areas or areas with rocky patches.
·  Educate children on marine life and any animals/bugs that may be found on the beach and make them aware of which especially to avoid.
· Supervise children closely and ensure a safe distance is kept from the water.  
	Medium 









Part 4- With reference to theory and research evaluate how adults working with early years children support and encourage children engage with mathematical and scientific concepts in an outdoor environment 
In the current education system, there is growing emphasis on inspiring children to develop an enthusiasm for science and mathematics through outdoor learning activities. Research suggests that outdoor environments, rich in natural stimuli and opportunities for hands-on exploration, play a crucial role in stimulating curiosity and enhancing cognitive development in young learners. Adults play a pivotal role in this process by crafting environments rich in "loose parts"—flexible, open-ended materials such as sticks, stones, and leaves—that ignite creative exploration and problem-solving. Theoretical insights from educational leaders such as Piaget and Vygotsky emphasize the significance of play and social interaction in the learning process, demonstrating how outdoor environments naturally support these ideas. Contemporary studies also reinforce the benefits of outdoor learning, highlighting its role in promoting cognitive growth, sparking curiosity, and developing essential skills in STEM disciplines. STEM principles represent an educational framework centered around four main disciplines: Science, Technology, Engineering, and Mathematics. These principles promote an interdisciplinary method, where students integrate knowledge and skills from all areas to tackle complex, real-world challenges. STEM education emphasizes practical learning, teamwork, and the cultivation of crucial skills needed for future careers. By providing access to open-ended materials or "loose parts" such as sticks, stones, and sand, adults encourage children to engage in hands-on activities that foster spatial awareness, measurement, and counting—key mathematical concepts (Nicholson, 1971). Similarly, outdoor experiences allow children to observe and investigate natural phenomena like weather patterns, plant growth, and ecosystems, nurturing scientific curiosity and developing observation and reasoning skills (Bilton, 2010). Guided interaction and thoughtful questioning by adults further enhance these experiences, helping children make connections and deepen their understanding in a meaningful way (Vygotsky, 1978). Educators and caregivers are instrumental in encouraging and guiding children to engage with science and mathematics through a combination of structured activities, independent exploration, and thoughtful support. Grounded in influential theoretical perspectives, such as Piaget’s cognitive development theory and Vygotsky’s sociocultural theory, and supported by contemporary research, this essay evaluates how adults effectively promote engagement with mathematical and scientific concepts in outdoor settings. 

[bookmark: _Int_aAKdW6l4]Jean Piaget’s theory of cognitive development emphasizes that children actively construct their understanding of the world through interactions with their environment. Piaget (1952) proposed that children move through specific stages of cognitive development, from sensory-motor exploration in infancy to more complex abstract reasoning in later stages. In outdoor learning environments, Piaget’s theory is particularly relevant as these spaces provide children with opportunities to engage in hands-on, sensory experiences that foster cognitive growth. For instance, outdoor activities such as measuring objects, observing plant growth, or classifying natural materials allow children to develop fundamental mathematical and scientific concepts through concrete, real-world experiences. Research supports the idea that outdoor environments enhance cognitive development, with studies showing that nature-based play fosters problem-solving, spatial awareness, and logical thinking (Becker et al., 2020; White & Stoecklin, 2020). These experiences align with Piaget’s notion of active learning, where children manipulate their environment to construct knowledge, thereby promoting deeper understanding of the world around them. Lev Vygotsky’s sociocultural theory stresses the importance of cultural influences and social interactions in shaping cognitive development. He introduced the concept of the Zone of Proximal Development (ZPD), which describes the range of tasks a child can complete with assistance from more knowledgeable individuals, such as adults or peers, before being able to perform them independently (Vygotsky, 1978). This theory is highly relevant to outdoor learning environments, where collaborative activities and guided exploration stimulate both cognitive growth and problem-solving skills. For instance, adults can facilitate joint inquiries by encouraging children to analyze the textures and properties of natural materials or explore numerical patterns in outdoor contexts.
Recent studies corroborate Vygotsky’s insights, underscoring the role of outdoor play in promoting teamwork, critical thinking, and scientific inquiry. According to White and Stoecklin (2020), outdoor environments naturally support collaborative dialogue, enabling children to test ideas and share discoveries through active engagement. Moreover, Pyle and Bigelow (2015) highlight that such interactions enhance both observational and mathematical reasoning as children engage in tasks like counting stones or hypothesizing about weather patterns. 
Loose parts play, a concept introduced by Nicholson (1971), refers to open-ended materials that children can manipulate, move, and combine in a variety of ways, fostering creativity and problem-solving. In outdoor settings, loose parts such as sticks, stones, leaves, and water provide rich opportunities for young children to engage with both scientific and mathematical concepts. For instance, children may use loose parts to explore concepts like balance, symmetry, and measurement while constructing structures or experimenting with different arrangements. The role of adults in supporting loose parts play is crucial, as they can guide children's exploration by asking open-ended questions, providing opportunities for collaboration, and ensuring that the materials available encourage critical thinking (Caldwell, 2021). By observing children’s interests and engaging with them in a supportive manner, adults can scaffold learning, prompting children to consider cause and effect, compare sizes and quantities, and explore patterns. For instance, a teacher might ask, "How do you think we can balance these rocks?" or "What happens when we add more stones to the structure?" Such questions prompt children to consider concepts like weight, gravity, and stability, all of which are fundamental to both scientific inquiry and mathematical reasoning. In this context, adults facilitate the development of STEM skills by providing resources, fostering curiosity, and creating a learning environment where children feel encouraged to explore and experiment. Furthermore, research by White and Stoecklin (2020) highlights that adults who understand the pedagogical potential of loose parts play can enrich children's learning experiences, helping them build essential skills in a natural, hands-on environment. National Science Foundation (2018) says that in outdoor environments, inquiry-based learning becomes particularly effective. Immersing students in hands-on experiences in natural settings can improve focus, spark curiosity, and engage multiple senses, making learning both enjoyable and meaningful. According to the National Association for the Education of Young Children (NAEYC, 2021), inquiry-based learning fosters curiosity and helps children make connections between their experiences and abstract concepts. This approach aligns with Vygotsky's sociocultural theory, where learning is seen as a social activity shaped by interaction with others and the environment (Vygotsky, 1978). Research by Tzuo and Lee (2020) emphasizes that inquiry-based learning encourages children to hypothesize, test, and reflect on their findings, which deepens their understanding of both scientific principles and mathematical reasoning. Furthermore, when educators ask open-ended questions and provide opportunities for exploration, they help children extend their thinking and engage with real-world problems, making the learning experience more meaningful and relevant (White & Stoecklin, 2020). Educators play a crucial role in these settings by cultivating curiosity, facilitating transformative experiences, and leveraging local resources to broaden learning opportunities and instill a lifelong love and respect for nature. Sarama et al. (2018) stated that “young children are curious, inclined to explore, and eager to understand and make sense of their world”. An article by Teachers Institute (2023) stated that Vygotsky proposed that learning takes place through engaging with others, such as educators, classmates, or relatives. This concept is based on his view that knowledge is developed through social interactions.
Although outdoor learning provides numerous advantages, it also comes with certain challenges. Ensuring the safety and accessibility of outdoor spaces is essential, as is offering materials that facilitate exploration. Furthermore, adults need to be actively involved with children to ensure that the learning activities align with educational goals. Studies show that careful planning and effective scaffolding are vital for fully leveraging the benefits of outdoor learning (Becker et al., 2020).
Outdoor environments offer a vibrant and engaging setting for young children to explore scientific and mathematical concepts. By applying theoretical frameworks like Piaget’s cognitive development theory and Vygotsky’s sociocultural theory, alongside insights from current research, adults can effectively guide children’s learning through inquiry-based activities, hands-on exploration, and collaborative experiences. The involvement of adults in scaffolding and directing these activities is crucial in nurturing curiosity, enhancing problem-solving abilities, and deepening understanding of STEM principles. As outdoor learning becomes more widely valued, educators and caregivers must seize these opportunities to support the comprehensive development of young children.
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