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How outdoor learning encourages ‘Awe and Wonder’ in Early Years practise to promote maths and science.
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The morning of the trip the children excitedly trampled their way through the Nursery classroom, with their bags and big warm coats dragging on the floor and their heavy footsteps trampling in their wellies “look at my sparkly pink wellies” shouted one child. They children are told that today is the trip to the stream and that it will be a 10-minute walk from our school so they will be grouped in pairs to walk safely to the stream. The children beamed with joy as we discussed the trip with them and couldn’t contain their questions “will there be fish?” asked one child and “will there be muddy puddles” asked another.

In pairs, the children walked, following the path led by another practitioner the children watched carefully at the environment around them. They watched the trees be pushed sided to side by the wind and the birds sore across the sky “I can see a bird” shouted on child followed by many children shouting “and I can, I can see a seagull”. 
Once again on the walked a child shouts, “Miss is there any fish in the stream” I turn to them and say, “we’ll have to investigate to find out”.
Some others enjoying jumping among the crunchy autumn leaves, making sure to shout, "listen to the crunch of these",

Before the children spotted the stream, they could hear the water flowing through the drain and the sound of the water hitting the rocks and stones, before they even caught sight of the stream. As soon as the children were at the stream seeing the gushing water their eyes showed their eagerness to get stuck in.
We told the children *Today we are going to be mathematicians and scientists for the day and like any good scientist we must work together to respect our surrounding environment and the creatures that may live here and to keep each other safe". Children and practitioners all agree to keep the environment safe, and for the exploration to begin.

In groups, the practitioner and I split the groups in half, 5 children per adult in accordance with Ofsted guidance (Magloire, 2023). Both groups immediately head for the stream nearby where we remind the children “be careful by the bank as it is muddy and you could slip” the children in my group begin inspecting rocks and throwing them into the water. This can be seen as risky play, where the children are throwing objects and practitioners must observe to see whether they can control their risky play or will need to be shown an alternative route through their play. I step in alongside the children and begin to look for the biggest rock I ask “I wonder if I can find any big rocks? I’m looking for the biggest rock I can find”. The children begin to inspect the ground “how about this one?” showing me a large rock “or what about this one?” another child asks. “Which one is the biggest rock do you think?” encouraging them to inspect the rock to make their judgement on which rock is the biggest. Children then began gathering leavings and watching them float above the water, with one child shouting “it’s like a boat”. “I wonder why it floats?” I asked and another child answers “because its light”. 
Then going along with the children to throwing the rocks I modelled dropping a stone into the water “I wonder what will happens to this stone” I said as the water made a loud Plop! Sinking instantly. The children gathered around instantly in awe. “Why did that happen?” I spoke. “Because a stone is heavy,” said the child. Then the children all as a group found their own stones big or small enjoying watching one another test each drop shouting “look I found a big rock let’s try this” all working together to find various sized rocks. 

While the children were collecting rocks I went over to a child who began lining up the stones he gathered. Look at all those rocks you have got, shall we count how many there are” I asked. “One, two, three, four, five! I have five rocks” he proudly shouted. “Which one is the biggest?” I asked. The child pointing to the largest rock. “How about the smallest rock you can find?” I asked playfully. “This one is small” he said holding the two rocks side by side to compare and show me the difference “you are right!” I exclaimed. This encouraged the children to spot the differences in the rocks, pointing out the length of the rocks “mine longer than yours!” said one child “well mine is fatter,” said another child. Without realising the children were exploring the mathematical language and concepts led through their interests. 

Next the children enjoyed collecting leaves with one another throwing them in the air and watching them land slowly floating down. The children chose various leaves, fresh leaves from trees, leaves that have recently fallen and leave that have fallen of the trees log enough to have dried out. “Feel this leaf, want does it feel like to you?” I asked the children. “This feels smooth and slippery but on the other side it feels rough and prickly” said one child. “This one feels spikey” another shouted with concern.  They began swapping the leaves between them and inspecting the floor for different leaves. “These brown leaves are crunchy” she said, “you can hear the sound when I step on them”. The other children ran over and began collecting any brown leaf they could find. “I found one, its crumbly” joyfully stated the child. The children were exploring the textures of many different leaves and finding the difference using their senses, putting them into categories by touch and building their vocabulary from one another and with subtle adult interference to scaffold their experience.

Upon reflection, throughout the day the children had many different experiences such as discovering how the water made ripples when you placed objects in the water, allowing them to relate the memory of the sea making the same effects. The children enjoyed listening to the water, allowing them to understand that they could only hear it clearly if they remained silent to hear the water hitting the stones in the water or hearing the water flowing downstream. The children have discovered that objects can sink or float due to being heavy or light weighted. Began strengthening their early counting skills, comparing and recognising size differences. Cause and effect by throwing the leaves in the air or the crunching of the leaves. Finally, they experienced teamwork and learning from one another’s discoveries to add to their own personal development.
 
As we finished up out day at the stream, we called the children to walk back to the nursery. On the short walk back, the children reminisced about their experiences and there keep sakes from the day. They collected pebbles, leaves and feathers to take home to share their experience with their families and other important people to them.
As a practitioner, it was a reminder to us that children do not need the classroom, pencils or paper to enrich their learning but stepping outside and seeing the world entirely as it is. Awe and wonder in the early years are vital to the foundation of learning, we may see it as children playing with leaves and stones however, using what materials they can find around them and using them for scientific or mathematical purposes shows that this is children exploring curiosity and creativity to explore their learning and that adults should allow this to happen without too much interference to allow independence. 


Risk Assessment
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How Adults can support children through mathematical and scientific development through outdoor exploration. 

Outdoor learning is a powerful tool to use for the development of maths and science for young children’s learning. Children having the ability to have flexible access to the outdoors and the resources they provide such as endless loose parts to discover, creatures to discover to study and simply moving to improve their mental and physical well-being. Children being allowed access to the outdoors encourages children to explore with cause and effect, various textures but also early mathematical critical thinking, socially or independently. It is up to the practitioners around the children to help scaffold the outdoor experiences children will have and help them develop their mathematical and scientific skills with only gentle interference from the adults, while also observing and ensuring that children’s mental and physical wellbeing is being cared for (Dodd and Hesketh, 2024, Dodd. Et al, 2021).

The role of the adult

The role of the adult while working in the outdoors with young children is to help balance a sense of safety but allow for children to explore the open world. Practise in the UK is guided by the choice’s adults deci8de to expose to the children to mathematical and scientific activities; however, the adult must try to have very little control and input into the children’s discoveries. Adults should only introduce and give small clues to children by modelling scientific language and allowing children to the go on and use this themselves among one another like big and small in activity one. Another chance for an adult to help children explore equipment is explain what tools or resources they have and what they may do, such as the children discovering that the leaves float along the water because it is light or how the stones were heavier and sank to the bottom. By doing this the adult is scaffolding the children’s experiences to help the children carry on the discovery but with their own curiosity. Play and the outdoors have shown that children can enthusiastically explore using mathematical and scientific properties and having an adult lead experience will allow children to develop but with adults able to intervene if necessary (Jenson, 2019, SEED, 2017 and Flewit Et al, 2019).

Loose Parts

Inspiring Scotland (2019), states that loose parts are seen as a great tool to early childhood play; they give endless open-ended choice as to what to use them for. Children often use stones, shells, sticks or anything that they can use their imagination for. Children when provided loose parts by adults that have been given very little explanation or told. Use of, children will begin to put their own ideas to use and will compare sizes or lengths, use loose parts for counting or construction and even pretend people. Loose parts can be great for mathematical language or science for children during play, they can test throwing sticks to measure distance, they can measure for weight or even compare weight to other loose parts they may find. It is great for children identifying shapes and differences. Children can use loose parts to fill in gaps in their play which would promote problem solving or testing out hypothesis they make such as seeing if a rock will float just like the leaves going down the river. (Spencer, R.A Et al, 2019, White, J, 2011)

Affordance 

Taylor et al. (2024) states that promoting an enriched environment in a play setting is a vital factor in children’s physical and social development in the early years of a child’s life providing them with joyful experiences which will improve their mental health and positive mood and attitude to the outdoors. Affordance relating to children being offered an environment a chance for the outdoor space to be utilised for adults to plan and facilitate a STEM learning. Children during the activities noticed that there were uneven grounds and that whatever started at the top rolled down the slope, the stream shows children speed, and the flow of the water encourages children to perform experiments using the water currant. Logs and planks encourage building skills and children will begin to build figures or balance beams which encourage coordination. In the outdoors children are open to more sensory experiences from growing vegetables to discovering textures like slime, wet, rough or soft materials naturally found. 
Practitioners can map out affordances to set up the areas such as measuring tools or scales to encourage children to use their curiosity to play with them without feeling that adults are having interference (Kjonniksen et al, 2022, Dodd, 2024).

Observation and Assessment 

Observation plays a key role in making maths and science meaningful to play. In the UK, guidance states that formative observation is to take place to allow practitioners to make not of what the children already know about counting, what language they may already know as a guide to enhance their future progress through their play. Observation is necessary for scaffolding children as this way children’s needs will be known by adults by how much they can be pushed like intruding them to resources such as new vocabulary or behaviours. During the activity children began throwing rocks so adults observing nearby used this to their advantage to not interfere but to redirect in a safer way,  they were intrigued by the motion of throwing the rocks so the practitioner was able to show dropping the rocks into the water where the rocks then disappeared which fascinated the children, this then brought out discussions of weight, size and to test different materials and objects they could find in their near buy area. From these adults can plan in accordance with what they observed the children enjoying but also what they were capable of, then leading to adding more or different resources to push them further allowing challenges to be set for children by adults. From the challenges this can give practitioners more chance for observation on how resilient children can be in face of challenge of new numbers or counting to track over time whether they are progressing or gaining knowledge and learning from these experiences (Di Girolami, 2024, Birth to 5 Matters, 2021).





Curiosity and Creativity

Curiosity in early years play its art in children’s play as curiosity and creativity enables children to help children structure their play but also express how they represent their ideas. Adults help children develop curiosity by modelling wonder. The practitioner on the trip used language like ‘I wonder…’ to give children a nudge in another direction to expand their ideas but without giving away too much detail then the practitioner stepping back to allow the children to carry on and expand on what they discover. Children who thrive when exposed to the questions are more likely to handle failure or small results and become more persistent to carry on until they achieve higher results each time, always wanted to go the next step. When children are engaged in the curiosity of the resources provided to them, they make predictions of change or like in the activity size comparison and order, this allows children to enrich their scientific language and talk and explore how creative they can be extending their knowledge to achieve the results they want. (Learning through Landscapes, No date, Dodd et al, 2021)

Open ended play and Child led activities 

Children being able to have a child led play experience and open-ended opportunities within their play is vital for scientific practise and development of curiosity in the world. Children begin to question their play, test out changes and attempt to always perfect their ideal play, while always slightly changing to test out or add new strategies in their play. Adults will have some involvement in this by just facilitating the resources and space a child may require or could incorporate to enhance their play. Adults can add in supplies such as giving children clipboards, containers or even expanding the environment they have access to. In the UK studies have shown that children who are exposed to the outdoors and have practitioners encouraging and supporting extended outdoor time and provide accessible materials have children that show more engagement for longer periods of time, show that they can engage in problem solving and a higher range of mathematical language (Imogen, 2022, Inspiring Scotland, 2019).

Holistic Health 

Holistic health through outdoor exploration can help children support children and their mental health without the need of implementing the educational side of what practitioners try to get out of the children’s day. The outdoors can provide so much more than maths and science to children, and this can be a way to escape the pressures of the classroom and to feel as though they are freely playing. Pybus (2022) states a UK group studied the impact of outdoor play and how they found that within this group outdoor play improved their motor skills, decreased stress levels and enhanced their wellbeing. The data showed that children who had access to the outdoors and to nature had direct links with positive emotional and physical health. Even though this is focused on just improving and maintaining positive mental health, children while being in nature will be exploring nature, how the wind is blowing making the trees move, water flowing at a speed or growing plants are all part of STEM learning (Kiviranta, 2023).

Theorists 

Through Piaget’s theory it explains that children learn through the repetitive cycle of just doing the activities repeatedly. If children are doing maths and science hands on tasks by using their senses of touch moving this should help children build their knowledge gradually. Like in the activity children were repeatedly collecting leaves and noticing the differences in the shape, texture and colour using their senses to spot these differences. 
The Reggio approach also believes that a hand on approach is a positive experience for children to learn but states that the environment the child is a contributing factor also and acts as a ‘third teacher’ as the environment encourages children to ask questions, explore and record their findings through drawings or craft models. Whereas practitioners support the children by making note of the children’s ideas and expanding on them to help them progress. 
When taking into consideration of both Piaget and Emilla’s approaches this can provide children with more enriched learning experiences on maths and STEM learning in the outdoors, allowing children to follow their own interests and adults facilitating the resources for a deeply enriched play experience. (Silicon Valley International School, No date, First Discoveries, 2017).

Conclusion 

In conclusion, children having the opportunity to explore the outdoor environment will enrich their experiences alongside practitioners who will facilitate resources to support their mathematical and scientific progress. Practitioners will design a rich and resourceful space supplying children with loose parts play and a rotation of resources to keep children using their imagination to create wonder in their experiences. While supporting children and their holistic health through child led play to encourage knowledge-based learning of maths and science during play.
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