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Awe and Wonder: Science and maths in the outdoors
[image: ]Part 1 – Photograph of an outdoor space

(Image of frog pond, G. Leworthy, 2024.)
Part 2 – Discuss the environment in the photograph
This photograph shows a frog pond in the woods. There are tress, mud, and bushes surrounding it. I chose this photograph because there are many opportunities for children to be able to discover science and maths in the outdoors. Before taking the children out to the frog pond, they were given waterproofs to wear as the environment is shown to be muddy and wet. In total, ten children and three adults went to the frog pond. The children are aged between four and five. The adults brought a bag containing magnifying glasses, water containers, and small baskets so that the children were able to gather items that they found. The items that were found are then used in loose parts play. This environment is easily accessible for the children, as well as it containing age-appropriate resources and materials. This environment offers opportunities for the children to explore plant and wildlife, such as living creatures and the various plants growing in and around the pond.
Within the pond, the children discovered some frog spawn. Using the water containers, a small sample of the spawn was collected so that the children could take a closer look at it with their magnifying glasses. The frog spawn was then carefully put back in the pond afterwards. When looking at the spawn, one child asked, “what does it feel like?”. So very carefully, each child got to feel the frog spawn in their hands, ensuring that they do not damage it. After each child had their turn to look at the frog spawn, the group collectively decided that once they returned, they would read some books about frogs to find out about their lifecycle. A few tadpoles were also spotted in the pond. “They do not look like frogs!” one of the children pointed out. “They do not, do they? Why do you think that is?” I replied. A small sample of tadpoles were collected in the children’s water containers. Once again, each child took a look at them with their magnifying glasses. “Why don’t we count how many tadpoles we have collected in the container?” I asked the children. The children counted the tadpoles in the containers. There were six in total. A few of the children commented on how the tadpoles move around in the water. “Why do you think they move like that?” I asked. Some of the children began to move around and imagine that they were tadpoles in the water. This is good for their physical development. The photograph shows that there is enough space for the children to move around freely, which contributes to their physical development. 
Whilst using the magnifying glasses, the children also discovered that there were different kinds of bugs living in the environment. In the wet mud, they discovered worms living there. The children were not afraid to get their hands dirty and hold the worms. They noticed that the worms slithered in the mud and on their hands. “Where do worms come from?” one child asked. Another child asked, “Why do worms like mud?”. The children collectively came to the decision that they would read books about worms and mud when they returned so that they could find some answers to these questions. One of the adults picked up a large rock and discovered small woodlouse living there. Once again, each child had a turn to look at the creature that had been found. They noticed that the woodlouse curled up into a ball when held. “Why do you think it does that?” I asked. “Is it scared?” one of the children replied. “Perhaps it is. Why don’t we put it back where we found it?”. The woodlouse was returned to its home. Before putting the rock back, the children counted how many woodlice were crawling on the rock. They counted sixteen in total. This helps children’s mathematical skills as they are counting how many things they can see. This helps children’s science skills as they are finding out about bugs and their natural habitats. 
After looking at the different wildlife that was within the environment shown in the photo, the children asked if they could throw rocks in the pond. I said yes and suggested that they use their small baskets to gather the rocks. A variety of rocks were collected. The children commented on the fact that the rocks were different sizes, and some felt heavier than others. I then explained the concept of weight to the children. This helps their mathematical skills as they are discovering the concept of weight as well as counting how many rocks they have collected. They were careful not to throw any on the frog spawn and where the other creatures were found. Rocks were being thrown in the pond, and the children noticed the ripples that were created once the rocks touched the water. “What would happen if we threw something different in the pond?” I asked. One of the children threw a twig in the water. They noticed that the twig floated on the water, rather than just sinking to the bottom. “Why does that happen?” they asked. A leaf was then thrown. The children noticed that the leaf fell very slowly after it was thrown. They also noticed that the leaf did not make any ripples as it landed on the water. “Look at the patterns and shapes the ripples make!” I excitedly told the children. “Why do they make those patterns and shapes?” the children asked. “Let’s look for books about water and ripples when we get back!” one of the children replied. “Yes, what a brilliant idea!” I told them. This helps their scientific skills as they learn about the concept of gravity and how different things fall at different speeds. 
As the children were walking around the frog pond, they saw that they were making footprints in the mud. “Can we touch the mud?” the children asked. “What a good idea!” I said, “let’s see what the mud feels like.” The children were excited and full of joy as they felt the mud. They noticed that the mud by the pond was watery and squishy. The mud further away from the pond was dry and crumbly. I explained to the children that this was because of the mud absorbing the pondwater. “How does that happen?” one child asked. “Shall we read some books when we get back?” the children suggested. The children appeared to be more excited each time they discovered a new scientific concept and saw an opportunity to research further into it.  
Using the small baskets provided, the children began to collect things around them so they could participate in loose parts play. The adults brought a waste bag with them so that they could safely remove any rubbish that the children may come across. A variety of items were found, including sticks, leaves, stones, grass, flowers, and vines. I stood back and let the children take over and use these items however they wanted to. A few children used their water containers, filled them with water, and put some of the items inside. “What are we doing here?” I asked. “We are making a soup for the frogs!” they told me. One of the children pointed out that the water was changing colour as they stirred everything with a large stick. I asked them why they thought that was happening. They explained that it was due to all of the loose parts that had been put inside. This is good for children’s scientific development as they are discovering why and how these things happen. The other children appeared to be creating a shelter for the wildlife once they have grown from the frog spawn to fully grown frogs. “That is a lovely idea!” I told them. They were using the sticks and leaves to create the shelter, as well as using stones to put around the outside. This is good for children’s mathematical development as they were calculating how much of the area they needed to use, as well as the size of the frogs that will be using the shelter. This is also good as they were counting the stones and how many they would need to use for the shelter. 
This facilitates learning by allowing the children to explore for themselves, rather than the adults telling them how they should be playing and exploring in the environment.
Part 3 – Risk-Benefit assessment
	Experience exploring outdoor space in photograph
	How will young people BENEFIT from this activity?
	Hazards and associated risks
	Who is at risk?
	PRECAUTIONS in place to reduce the risk of injury
	Overall risk after precautions
RATING: L/M/H

	Collecting loose parts in the woods
	• Engaging in Frobel’s loose parts play
• Developing fine/gross motor skills
• Independently exploring
	• Rubbish, broken glass that can cause harm to the children
	Children
	• Adults to bring rubbish bags and protective gloves if they need to pick up any waste
• Children to be educated beforehand, they are to call an adult if they find something they think could be dangerous
	Low

	Outdoor exploring
	• Sense of independence
• Developing movement
	• Not wearing appropriate clothing, could get messy
• Children getting lost
• Weather dependent
	Children and adults
	• Children to wear appropriate clothing
• Adults to wear bright colours so that the children know where to find them 
• If it is too hot the children will need protection
• If it is too cold the children should be wearing hats and scarves to keep warm 
• If the sun is out, children are to wear sunglasses and not look directly at the sun
	Low

	Walking in the environment and making footprints in the mud
	• Children are using their gross motor skills
• They are learning about mark making
	• The mud could be slippery, the children could fall and hurt themselves
	Children and adults
	• Adults to bring a first aid kit with them 
• Children to know who to call for if they are in danger
• Adults to explain to the children that they are not to go too close to the pond, especially without supervision
	Medium

	Using magnifying glasses to look at different things
	• Children learning about the environment 
• Given the opportunity to look at things from a different perspective
	• The magnifying glass could be dropped, thus leaving sharp shards of glass
• The magnifying glasses could be heavy for some
	Children and adults
	• Plastic magnifying glasses to be provided to the children, the adults carefully use the glass ones
• Children who find the magnifying glasses a bit heavy to be assisted by the adults at all times whilst in use
• If one does break, all children are to stand back whilst one of the adults wear protective gloves and safely discards of the broken glass
	High

	Moving things to discover more wildlife (e.g. woodlouse on the rocks)
	• Children are discovering natural habitats and finding out where things live and come from
	• Rocks are heavy, children could accidentally drop them on their feet 
• They might find something that can cause harm
	Children and adults
	• Adults to check things first before allowing the children to
• First aid kit to deal with any potential bites and or stings
• A trained first aid professional to be with the group at all times
	Low

	Holding bugs and various things with their bare hands
	• Children getting to experience what things feel like
	• Getting bitten or stung by something
• Children getting an allergic reaction if they do not know they are allergic beforehand 
• Child getting frightened, bug may react by hurting the child
	Children and adults
	• Adults to be watching the children at all times 
• Children to be monitored throughout the activity
• Anti-bacterial wipes on hand if the children need to clean anything from their hands
• Adults to check things first before allowing the children to
• First aid kit to deal with any potential bites and or stings
• A trained first aid professional to be with the group at all times
	Medium

	Throwing stones and various things in the pond
	• Children using their fine motor skills 
• Developing their scientific skills by seeing what happens
	• Children getting hit by projectiles that have been thrown
	Children and adults 
	• Children to be stood back when things are being thrown
• Adults to supervise and not let children throw things if there is no supervision
	Low



Part 4 – Academic evaluation
Practitioners working with early years children encourage and support them with mathematical and scientific concepts in an outdoor environment. Tovey (2018) tells us that “outdoor play is about potential – the potential of spaces to engage children's imagination, curiosity and creativity and foster their health and well-being.” Wiltshire Council (2007) say that “outdoor learning encompasses all that children do, see, hear or feel in their outdoor space.” Outdoor learning provides children with many benefits. One of these benefits are, children’s developing creativity and problem-solving skills are supported through outdoor learning. As well as this, it offers children unique experiences and allows them to have contact with the natural world, such as the four seasons. Another benefit to outdoor learning is, it supports the development of healthy and active lifestyles for children.
On the other hand, there are also downsides to outdoor learning. One of these being, outdoor play may not always be possible as perhaps the weather may be bad. Not all settings will have the appropriate clothing to provide children with. Muddy Puddles (2023) suggest that with outdoor learning, there is a higher risk of injury. Not all children want to get muddy and play in the outdoors, some children with additional learning needs may not want to touch anything that they are unfamiliar with, so they choose not to get involved. Outdoor play requires more preparation by early years practitioners, and some of them do not have the additional time to plan for this. Not all settings have the funding or the space to allow children to participate in outdoor learning, they may be very limited to what they are able to do. 
Examples of outdoor learning in science and mathematics could include things such as ones listed in the photograph above. Outdoor learning is important for children, as supported by Little (2020). Little (2020) suggests that outdoor environments are dynamic and offer spontaneous learning opportunities. For example, children discovering animals outdoors provide them with the opportunity to learn more about them, as well as experiencing things first hand. This links into their scientific learning. Bilton and Waters (2016) state that “the most common aim for children being outside in the Nursery/Reception years was related to children’s physical development”, which is beneficial to young children as they need to be exposed to the outdoors and developing physically from quite a young age. It is suggested by Yıldırım and Akamca (2017) that “outdoor spaces help children to develop skills related to the scientific research process like making inferences, measuring and observing.” On top of this, they suggest that new learning words are triggered by objects that are encountered there for the first time. It shows that children require outdoor learning for their development, a lack of may have a negative impact in the long run. 
The new curriculum for Wales heavily supports science and mathematics, which can be linked to children’s outdoor learning. Welsh Government (2020) state that experiences of numeracy and mathematics are as accessible as possible for learners, as well as being exciting and engaging. The curriculum allows for children to take learning beyond the classroom and to explore the outdoors. It is stated by Welsh Government (2020) that due to the fact that mathematics is essentially abstract, learners are given the freedom to experiment with objects that do not physically exist. This provides them with the opportunity to develop and demonstrate their creativity to use their imagination to discover new realities. Welsh Government (2020) tell us that “the importance of science and technology in our modern world cannot be overstated.” This supports the fact that children require outdoor learning to be supported with their scientific and mathematical development. “Curiosity about science and technology leads us to ask questions about the world around us” (Welsh Government 2020). This statement applies to both adults and children, which is why outdoor learning should be heavily encouraged by practitioners when teaching children in the early years. 
The role of the adult should also be considered when outdoor learning takes place. Kiviranta et al. (2023) tell us that health and wellbeing may be increasing due to having access to nature, studies have shown. Learning abilities, wellbeing, healthy development, children’s personal and social growth, are influenced positively due to outdoor learning environments. Practitioners should be creating and setting healthy outdoor learning environments for early years children in their care. Rouse (2014) quotes that “children have been found to be less reliant on educators and instead turn to their peers for care and help with problem solving.” If an outdoor environment is not enriching enough for children, they may feel that they cannot turn to practitioners like they would their peers. On the other hand, if practitioners are to take a step back and allow children to explore outdoor environments for themselves, then they can help each other with problem solving as well as learning and understanding new concepts. Maynard et al. (2013) states that outdoor children tend to play on a larger scale, are able to move more freely, and experience the world around them first hand. This supports that outdoor learning is beneficial for early years children. A healthy outdoor environment allows for facilitated learning. 
However, there are some barriers when it comes to outdoor learning. Duglan (2015) distributed a questionnaire, which tells us that practitioners felt that to organise the appropriate resources, they required more time in order to do so. If children are in an outdoor environment that has not been planned properly, they are given significantly less opportunities to demonstrate mathematics and science in the outdoors. Van Dijk-Wesselius et al. (2020) suggests that practitioners have expressed that they are “feeling hindered by a low confidence in their outdoor teaching expertise due to a lack of experience and knowledge.” If early years practitioners are not being educated on how to prepare outdoor learning environments for children effectively, children will not be able to gain skills for learning mathematics and science in the outdoors. They also suggest that other barriers include an overload in responsibilities, work pressure as well as a tiredness of educational changes hinders them from promoting outdoor learning in the outdoor environment. Van Dijk-Wesselius et al. (2020) states that findings from previous studies show that most practitioners are familiar with an indoor pedagogical approach, meaning that they do not have the preparation or facilities to provide children with the outdoor learning they require. Dring et al. (2020) suggest that another barrier practitioners face is that there are too many hours of planning involved. Practitioners may not always be able to have more free time to prepare and create an effective outdoor learning environment for children. Despite these barriers, most practitioners are still able to provide children with outdoor learning.
Simon Nicholson shared his theory about loose parts. This theory explains that “in any environment, both the degree of inventiveness and creativity, and the possibility of discovery, are directly proportional to the number and kind of variables in it” (Nicholson 1971). Nicholson (1971) suggests that there is evidence that all children love to interact with variables, such as materials and shapes, smells and other physical phenomena. This supports children’s outdoor mathematical and scientific learning as the outdoors provides many opportunities for children to engage in loose parts play. Children can find fun in anything they find; they use their imagination to create games. For example, a child may find a stick and use it as a magic wand, and then later on will use the same stick to do some mark making in the sand. Nicholson (1971) states that by allowing learning to take place outdoors, the distinction between recreation and education begin to disappear. If children are learning outside, they are not limited to where they can go. They do not need to be sat at a table with a notebook and pencil where they would be simply writing things down. Being outdoors allows them to move around and use all their senses to discover things. Early years practitioners are able to encourage children to use their scientific and mathematical skills in outdoor learning environments by providing the opportunity for them to experiment with loose parts. 
Outdoor learning environments provide children with the opportunity to develop their physical movement skills. MacKintyre and Mcvitty (2004) suggest that “physical development is the key that unlocks all learning.” They say that the brain and body develop together by learning through doing and moving. Movement also activates the brain to make it ready for new learning. Early years practitioners can take children to outdoor learning environments where they are able to run, jump, skip, walk, along with many other ways of movement. According to the National Institute for Play (2025), movement play makes children more knowledgeable, better emotionally competent, more coordinated, as well as making children stronger. This is supported when movement play activities are freely chosen and self-directed by the children. This means that practitioners may set out the activities, but they will then step back and allow the children to go and discover these activities by themselves and interpret them how they wish. Movement supports children in science and mathematics. It also allows children to become aware of their own bodies and how they affect the world. This in turn allows children to hypothesize, predict, and experiment in the outdoors. Children consider width, height, volume, and area when they skip, stretch, climb, and crawl. Early years practitioners can enforce this in their settings by providing the appropriate equipment in their outdoor environments. 
Adults can support sustained shared thinking with science and mathematics in the outdoors. Sustained shared thinking is when “two or more individuals “work together” in an intellectual way to solve a problem, clarify a concept, evaluate activities, and to extend a narrative” (Early education 2022). For example, if children were to roll down a hill, the practitioners with them could ask them questions such as “you rolled slowly that time, what might we do to speed up?” This allows for communication between the child and the adult, which develops their communication and social skills. Practitioners asking children questions gives children the opportunity to further develop their outdoor learning as they are not being told exactly what to do, but they are being given guidance on how to support their play. Adults should be enabling so that children can have the best experience, which will have a positive impact on their wellbeing, as supported by Welsh Government (2022). 
To conclude, it is clear that adults working with early years children support and encourage them with mathematical and scientific concepts in an outdoor environment. As shown, outdoor learning has many advantages and disadvantages. Fortunately, the advantages outweigh the disadvantages so practitioners will feel more confident about outdoor learning. There are many examples of science and mathematics in the outdoors, as have been discussed. Outdoor learning has proven to be necessary for children’s development, as the above research has shown. Outdoor learning in science and mathematics will continue to be developed so that more children will also get to have the opportunity to take part in this. 
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