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Awe and Wonder – Science, Mathematics and the Outdoors. 
Part one - The Photograph.
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Source: Jones, 2026, Personal Picture. 
Part two – Learning journal. 
When I look at this photograph, I can see how much potential there is for young children to learn simply by spending time in this environment. At first, it is just a woodland, but when I consider it from an early year's perspective, there are many different things for children to investigate. The trees, roots, moss, leaves, branches and uneven ground all provide opportunities for children to explore mathematical and scientific ideas through their own experiences.
I would want the children to have time to explore the area before introducing a particular activity. I think this is important because children may notice things that I had not initially considered. One child might be interested in the size of a tree, while another might be fascinated by a small insect underneath a log. My role would be to notice these interests and use them as starting points for further exploration rather than directing every part of the experience.
This fits well with the Curriculum for funded non-maintained nursery settings (2022) which places importance on play, exploration, observation and authentic experiences. Within this guidance, it is recognized that outdoor learning is an important part of foundation learning and encourages practitioners to create environments where children can investigate and develop their own ideas. 
One of the first things I think children might notice is the size of the trees. Some are very tall and wide, while others are thinner. This would provide a natural opportunity to explore comparison and measurement. If a child said, “That tree is massive,” I might respond like this, “What makes you think it is massive?”. I could provide measuring tapes, pieces of string, or even allow the children to use their own bodies as informal units of measurement. For example, they could see how many children holding hands would be needed to go around a tree trunk. We could compare two trees and discuss which has the widest circumference. I would also introduce mathematical vocabulary naturally, including taller, shorter, wider, narrower, longer, smaller, bigger, more and less. The children could collect sticks and arrange them from shortest to longest or search for something that is shorter than their hand.
The Curriculum for Wales (Health and Well-being, 2020) recognizes measurement and mathematical reasoning as important aspects of Mathematics and Numeracy. More importantly for young children, the guidance for funded non-maintained settings explains that natural environments provide many opportunities for mathematical development and that children benefit from having time to explore and experiment with mathematical ideas. The woodland could also be used to investigate weight. I would provide simple balance scales and invite children to collect a small number of safe natural objects. They could compare stones, sticks, pinecones and leaves and make predictions about which objects will be heavier. I would be inclined to ask questions such as, “Which one do you think will be heavier?”, “What makes you think that?”, “Does the biggest object always weigh the most?” and “How could we check this?”. This last question would be particularly useful because it encourages children to test their ideas rather than simply accept their first assumption. For example, a large, dry piece of wood could be lighter than a much smaller stone. This gives the children an opportunity to realize that size and weight are not always directly related. I would allow them to make mistakes and change their predictions by ensuring they understand why, because the process of investigating is more valuable than immediately getting the correct answer.
The uneven woodland floor could also provide opportunities to investigate forces and movement. The children may naturally push, pull, lift, carry and roll objects as they move around the environment. I might introduce a simple ramp using a plank of wood and ask the children to predict what might happen when different objects are placed at the top. We could start by using a pinecone for example and expanding out to find other natural loose parts. I would ask “Which one do you think will reach the bottom first?”, or “What happens if we make the ramp steeper?”, “What could we change to make it travel further?”. These questions and use of activities would introduce ideas such as the effect of pushing, pulling, gravity, friction, speed and directions without the pressure or expectation that they would understand in a formal scientific term, seeing is often believing. The Curriculum of Wales (Science and Technology, 2020) encourages children to develop their understanding through questioning, observing, predicting, investigating, and communicating their findings. 
There are also many opportunities to investigate the properties of materials. The children could explore the bark on different trees, moss, fallen leaves, stones and branches. I would provide magnifying glasses and collection trays so they could examine objects more closely. Rather than asking children to identify everything, I would concentrate on what they can observe. I would be interested in asking them questions such as, “How does the bark feel?”, “Is this leaf soft or hard?”, “What happens if you bend this stick?”, or “What has happened to this wood?”. Questions that would spark deep conversations, problem solving, and potential debates amongst them and their friends. The children could sort objects according to their own criteria. They might decide to make groups of rough and smooth, hard and soft, wet and dry, heavy and light. I would be interested in seeing whether their categories change as they investigate. A child might initially describe something as ‘hard’ but then discover that it can bend. This provides an opportunity for me to encourage them to reconsider their ideas rather than telling them that they are wrong.
The woodland also provides a strong context for exploring living things, growth, and life cycles. There may be fungi, insects, birds, and plants for them to observe. Even the fallen leaves can provide opportunities to talk about change and what happens to living things over time. If a child noticed a small plant growing beside a tree, I might ask: “What do you think this plant needs to grow?”, “Where do you think it gets its water?” and “What might happen to it next?”. I would like to revisit the same area over a period of time. Children could photograph or draw a particular plant and return later to see whether anything has changed. This would support their understanding of growth, changes that happen during different seasons, and life cycles. This type of repeated observation work is particularly valuable because children begin to recognize that the environment does not always remain the same. They can notice changes for themselves rather than being told that plants grow or leaves change colour.

I would also use the woodland to develop mathematical language through everyday movement. The children could explore concepts such as under, over, besides, between, behind, in front of, near and far. For example, I could ask a child to place a pinecone between two trees or find something underneath a branch. This would help develop their spatial awareness while also encouraging the children to communicate their thinking and processes of how they came to their working out. Natural patterns could become another area of interest. Children might notice patterns in leaves, different tree barks or groups of stones. I could provide loose resources such as wooden discs, pegs, strings and blocks and see whether they create their own repeating patterns. This reflects the Curriculum for Wales (Health and Well-being, 2020) approach of making connections between different areas rather than treating mathematics, science and communication as separate subjects. 

I think my role in this environment would be to observe carefully and intervene when there is an opportunity to extend learning. I would not want to turn the woodland into a classroom where every natural object has a fixed learning outcome. Instead, I would listen to the children. If they became interested in a particular object, I could introduce a resource or ask a question that helps them investigate further. Questions such as, “I wonder why that happened?”, “What do you think we could try?”,”How could we find out?” or “Do you think that will still happen..” ensuring questions are open-ended. I believe that these questions would help to encourage children to develop their own explanations and theories. They also give me useful information about what the children already understand and how we could further support their learning. Observation would therefore form an important part of this learning assessment. I could record children's comments, take photographs of their investigations, and note how they approach problems. The Curriculum of Wales (Supporting learner progression: assessment guidance, 2024) explains that observation and discussion can be used to understand children's progress and inform future provisions. 

Part 3 – Risk benefit Assessment.
	Name of activity:
	Supervised Woodland Exploration and Nature Based Learning

	Description of activity
	Children will participate in a practitioner-led exploration of the woodland environment shown in the photograph. The activity will involve walking along an agreed safe route. They will be observing trees, moss, plants and natural materials, listening to surrounding sounds, identifying colours and textures, and collecting natural loose parts such as leaves, sticks, stones where appropriate and safe to. 
Activities will be child-led within clearly established boundaries, allowing them to experience outdoor learning which provides significant developmental and wellbeing benefits. 
May engage in activities such as - 
Nature spotting, collecting leaves,
Counting trees, creating artwork using collected materials, listening for birds and other woodland sounds or exploring textures, shapes and colours. 

	Appropriate for which ages and abilities?
	Suitable for children aged between 3-5 years old, subject to an individual assessment of the child’s developmental stage, their physical ability and medical or additional needs. The woodland would provide an enriched opportunity for children with different levels of ability; however, uneven terrains mean practitioners should consider individual mobility, balance, sensory needs, communicational abilities and confidence within each child. 

	Equipment/resources needed 
	· High-visibility vests/clothing.
· First aid kit, ensuring pediatric first aid trained staff member is available.
· Mobile phone for emergency communications. 
· Register and emergency contact numbers for each child and staff member. 
· Weather appropriate clothing / Suncream if needed. 
· Drinks.
· Visual boundary markers – cones.
· Bug hunting/Scavenger resources – pots, magnifying glasses, buckets and baskets for collecting materials. 
· Hand sanitizer.

	Any Special adaptions for different needs
	Activities should be adapted through an inclusive, child-led approach rather than preventing a child from participating because of an additional need. 
Possible adaptions may include:
· Select the flattest section of the woods.
Providing additional staff members for children with mobility or balance difficulties. 
· Using visual timetables to explain the activity and set boundaries.
· Provide alternative sensory activities for children that are uncomfortable in touching natural materials.
· Provide shorter routes.
· Pairing children appropriately with adults where support is needed.

	Benefits 
	Uneven natural surfaces would help to support physical development – enhancing balance, coordination, spatial awareness, strength and gross-motor skills. 
Help to strengthen their personal, social, and emotional development through being able to make choices, solve problems, and manage challenges individually or in a group. 
Gain a better understanding of the world through developing firsthand experiences.
Improve mathematical understanding by exploring counting, different sizes, comparisons, and measurements.


	Overall risk
	The woodland could contain several naturally occurring hazards, including uneven ground, exposed roots, fallen branches, and potentially hazardous plants/fungi’s. Therefore, a practitioner must undertake a pre-visit environmental check and continue to monitor the conditions throughout the outing/activities. 

	Other comments
	The benefits of exploring the woodland outweigh the risk when appropriate control measures are in place. Any activity should be adapted or stopped if risks become highly unsafe to continue. 



	Activity
	Hazard 
	Risk / Incident that may happen
	Likelihood + Severity
	Benefit 
	Action to remove/reduce risks
	Who?
	When?
	Risk Level (When actions observed) 

	Walking/Exploring the woodlands
	Uneven ground, exposed tree roots and fallen branches
	Child could trip, fall, sustain cuts, bruises or sprains.
	3
	Develops balance, coordination, physical confidence and spatial awareness. 
	Practitioner to complete a pre-activity inspection. Identifying safer routes and avoid particularly unstable areas. Children wear appropriate footwear. Reminded to walk, rather than run. Close supervision maintained at all times. 
	All practitioners. 
	Before activity and continuously 
	9 - M

	Touching/collecting natural materials
	Poisonous, harmful or unidentified plants, berries or fungi’s
	Child may touch, eat or develop and allergic or skin irritation to hazardous substance
	4
	Helps to support the understanding of the world, sensory exploration and developing vocabulary
	Ensure there is a clear boundary set that all children understand – Do NOT eat or put anything in their mouths. Practitioners can identify safe materials that can be collected and intervened before dangers arise. Hand hygiene immediately after activity
	All practitioners
	Throughout 
	8 - M

	Woodland Play
	Climbing trees, fallen logs or natural structures unsafe
	Child may fall and sustain a fracture, head injury or any other physical injury
	4
	Develops risk assessment skills, balance, strength, balance, coordination and resilience
	Only permit climbing where the structure has been evaluated and assessed as stable. Create a safe rule that one child does at a time. Establish a height limit. Practitioner is to be within close proximity at all times and can intervene when the risk becomes too high. 
	All practitioners
	During activity
	12 - M

	Woodland environment 
	Insects, ticks and bites/stings
	Child may experience a bite, sting or a possible allergic reaction
	4
	Supports the understanding of living organisms
	Children remain on agreed route boundaries. Encourage clothing that ensures body areas are all covered – long sleeve t-shirts/trousers where possible. Follow setting procedures for known allergies and insect bites/stings. 
	All practitioners
	At all times
	8 - M



	
	
	
	Risk level and Acceptability 
	
	

	Likelihood
	x
	Severity
	Low – L
	Medium – M
	High - H

	1-5
	x
	1 - 5
	1 – 5 acceptable risk level
	5 – 12 acceptable with precautions
	12+ unacceptable risk levels – find ways to reduce risk.


Part 4 – Evaluation.
Outdoor environments provide Early Years children with valuable opportunities to develop mathematical and scientific understanding through practical, meaningful and social experiences. The woodland environment pictured in the photograph contains natural resources including trees, roots, moss, leaves, sticks, soil, and uneven surfaces. These features provide opportunities for children to investigate mathematical concepts such as number, size, shape, pattern, space and measure, alongside scientific concepts including materials, living things, habitats, weather and change. However, the educational benefits of an outdoor environment do not happen automatically. Practitioners play an important role in observing children's interests, creating supportive learning environments, and using appropriate interactions to develop children's thinking. This discussion will focus on Vygotsky's sociocultural theory and Bruner's theory of scaffolding, considering how these theories can guide adult practice in supporting children's mathematical and scientific learning outdoors.

The Department for Education (2023) recognizes mathematics and understanding the World as important areas of learning.  It emphasizes that children need frequent opportunities to develop numbers, mathematical vocabulary, spatial reasoning, shape, space, and measure. It also encourages practitioners to provide opportunities for children to explore the natural world, observe changes, describe what they see, and develop curiosity through hands-on experiences. This is particularly relevant to the woodland environment because mathematical and scientific learning can occur naturally within children's play rather than being restricted or relying on adult-directed activities.
According to  Smolucha, L., & Smolucha, F. (2021), Vygotsky’s sociocultural theory provides a useful framework for understanding the importance of adult interaction in children's learning. Vygotsky proposed that children's cognitive development is strongly influenced by social interaction and the cultural tools available to them. Language is particularly significant because children develop concepts through communication with more knowledgeable others before gradually understanding this knowledge. His concept of the Zone of Proximal Development (ZPD) as mentioned by (Kozulin, 2003, p.39 - 64) he describes the difference between what a child can accomplish independently and what they can achieve with appropriate support from a more knowledgeable adult or peer.
This has direct implications for outdoor mathematics and science. For example, a child exploring the woodland might independently collect several sticks. At an initial level, the child may simply describe them as “big” and “small”. A practitioner can extend this learning within the child's (ZPD) by introducing more precise mathematical language such as longer, shorter, longest, shortest, equal, heavier and lighter. The adult could ask, “Which stick is longer?” and subsequently encourage the child to place several sticks in order of length. The adult is therefore not simply giving the child mathematical information but providing social support that enables the child to develop a better mathematical concept.
The same principle applies to scientific learning, allowing the practitioner to ask curiosity questions and rather than correcting the child immediately, the practitioner could encourage observation of other trees and discuss similarities and differences. Through creating dialogue, the practitioner supports the child to develop scientific reasoning, including observation, prediction, comparison, and explanation.
This approach is consistent with Department for Education (2023), which encourages adults to listen to children's observations, model specific vocabulary, and provide opportunities for children to investigate natural processes and the environment. In hindsight, Vygotsky’s theory shows that outdoor learning is not simply about children exploring the environment independently, it also provides opportunities for deeper learning.
Bruner's work develops this argument further by emphasizing the importance of scaffolding. (Wood,Bruner and Ross, 1976) Bruner, who was influenced by Vygotsky, viewed learning as an active and social process in which adults support children to accomplish tasks that would initially be difficult independently. He examined adult tutoring with children aged three to five and demonstrated how an adult can provide temporary support during problem-solving activities. Their work introduced the influential concept of scaffolding, whereby the adult controls aspects of a task that are beyond the child's current capability, enabling the child to participate successfully. 
In the woodland, scaffolding can occur naturally during practical problem-solving. For example, children might decide to construct something using sticks and branches. Initially, the practitioner could observe without intervening. If the children have trouble, the adult might ask, “What could make your build stronger?". The practitioner could demonstrate one possible strategy and then allow the children to continue independently. This is important because effective scaffolding should be responsive If the adult takes over the construction, the child loses ownership of the problem. Bruner's theory is therefore particularly relevant to open-ended outdoor play, because the adult can adjust the level of support according to the child's needs. 
The Education Endowment Foundation (2020) recommends that practitioners observe children's play, identify opportunities to introduce mathematical vocabulary, and use interactions to extend children's problem-solving. It also shows the importance of making the most of outdoor opportunities for mathematical development and using natural objects for learning. This supports Bruner’s ideas about outdoor mathematical learning.
The woodland provides opportunities for using loose parts. Sticks, pinecones, stones, leaves and pieces of bark that can be moved, sorted, compared, and combined. Loose parts can therefore provide children with concrete resources for developing mathematical concepts. A child could sort stones according to size, create repeating patterns using leaves and pinecones, count objects or use sticks to create shapes.
Recent research examining mathematics within nature-based Early Years settings found that children can develop mathematical understandings through nature play when educators intentionally support and extend children's thinking (Speldewinde,C., Campbell,C., 2022). Research into bush-kindergarten settings has identified numerous opportunities for educators to support mathematical ideas through materials naturally available in the environment. 
Loose parts also support scientific inquiry. Children can compare whether different materials are waterproof, investigate which objects are heavier, examine how soil can change when wet and dry, or observe insects underneath logs. Lee, Carole. K, Ensel. B and Patti (2019) found that nature trails can provide opportunities for young children to engage with inquiry-based mathematics and science within open natural environments. However, the practitioner must avoid turning every spontaneous discovery into a formal lesson. If adults continually interrupt children's play to ask predetermined questions, the outdoor environment may become overly adult-led. Vygotsky and Bruner should therefore not be interpreted as suggesting that adults must constantly intervene. Instead, adults should observe carefully and intervene when their contribution can meaningfully extend children's thinking. Although Vygotsky and Bruner provide strong theoretical justification for adult intervention, there are limitations. Over-scaffolding can restrict children's independence and creativity if practitioners provide solutions too quickly. Similarly, excessive questioning may make children feel like they are in an assessment. Effective outdoor pedagogy therefore requires practitioners to balance the exploration.
Observation is consequently central to effective outdoor practice. A practitioner needs to identify what children are already attempting before deciding how to scaffold their learning. For instance, if a child repeatedly collects and orders sticks, this may indicate an emerging interest in measurement and comparison. The practitioner could introduce a tape measure or encourage the child to investigate whether the sticks can be arranged into a pattern. Similarly, if children are repeatedly examining insects, the practitioner could introduce ideas about habitats and living things. This demonstrates a responsive pedagogy, where adult planning develops children's interests rather than being entirely led. 
In conclusion, Vygotsky and Bruner provide useful theories for understanding how Early Years practitioners can support mathematical and scientific learning outdoors. Vygotsky highlights the importance of social interaction, language, and the Zone of Proximal Development, while Bruner builds this through scaffolding, where adults provide temporary and appropriate support to extend children’s learning. In woodland settings, practitioners can use natural resources, questioning, modelling, problem-solving, and shared thinking to encourage children to explore and develop their understanding. Practitioners should balance children’s independence with intentional teaching by observing, listening, and providing appropriate support when needed. Rather than directing children’s play, adults can respond to their interests and use meaningful interactions to extend their thinking. Natural materials can provide opportunities for children to develop mathematical skills, such as counting, sorting, measuring, and comparing, while outdoor exploration can encourage scientific curiosity and investigation. This demonstrates that woodland environments can provide valuable and engaging opportunities for children to develop mathematical and scientific understanding.
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