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Awe and Wonder – Science and Mathematics in the Outdoors


[image: ]										Image: Clyne Gardens, Deborah Fear (2024)
The Environment
[bookmark: _Int_aiqRRKbm]It is planned for a group of children in progression step one and two, aged between four and seven years, to visit this area, accompanied by the correct adult to child ratio. The purpose of the visit is to allow the children to explore, play, and experiment with a range of organic materials found at the site. The children will have access to buckets to help them collect objects and magnify glasses to examine bugs, wildlife, shapes, and patterns.
This space allows for experiments with the water, for example objects that sink or float, ripples created when different objects are dropped into the water, wildlife, and movement within the water. There is also the opportunity to climb trees, jump off logs and roll objects down the slopes to explore the effects of forces such as gravity, friction, and push and pull. This also supports the development of the vestibular system, which is strengthened and stimulated through movement and positional changes to help make sense of position, providing balance and stability (Baby Sparks, 2019). 
As the park is open to the public, it is important for the adults to facilitate a safe learning space, so when the children arrive, they will be informed of the boundaries for safety purposes, and adults will be available to highlight these. They will also be reminded of safety rules, such as being aware of other people using the park, not following strangers, trip hazards and keeping safe near the water. 
This area has been selected as it is rich in organic resources to stimulate the curiosity and learning of the children, supporting their engagement with the exploration and mystery of the natural world and child-led play. The adults present will be there for safety purposes but also to facilitate the children’s learning experiences by enabling them to be comfortable and confident enough to explore, experiment, and to take risks while keeping themselves safe. 
It is hoped that through their exploration they will make use of the buckets provided to collect organic matter such as stones, twigs, leaves, grasses, acorns and so on. The children will be allowed space and freedom to explore and experiment within the boundaries set. 




Water
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[bookmark: _Int_yOScSwkb]The adults will observe the children exploring the area, pointing out there are buckets available and ask what they could be used for. Once the children have gathered a range of materials in the buckets, there is an opportunity for the adult to ask some open-ended questions to encourage the children to try things out, providing rich, first-hand experiences. Engaging questions such as “What do you think would happen if that (an item from the bucket) was dropped into the water?”  will encourage the children to conduct their own experiments, testing out their own hypothesis and begin to make sense of cause and effect. Further questions can be asked following their experiment to help their understanding of the outcomes, such as “Why do you think the stone sank?” or “Why do you think the twig floated?” There is an opportunity here for the adult to encourage repeating the experiment to consolidate their understanding of heavier and lighter and the possibility of grouping objects into heavy and light to test their own hypothesis as to whether the objects will sink or float. This will help to consolidate their learning and understanding of several mathematical concepts such as estimating, making comparisons, and weight. The shape of the natural objects could also be discussed and linked to whether they sink or float. These are all descriptions of learning for Progression Step one children in line with the Curriculum for Wales Descriptions of Learning in Mathematics and Numeracy (Welsh Government, 2024). They also cover some of the Science and Technology Descriptions of Learning across Progression Step one and two, by showing curiosity and to question how things work, observing and hypothesis testing, and understanding cause and effect. 
[bookmark: _Int_Dcnpx9Ii]Further questions may be asked about the ripples on the water when an object is dropped in. Looking at the size of each ripple and how far these ripples travel. Again, links can be made to the size, shape, and weight of the object and how they compare to the ripples created, with the children beginning to apply their knowledge and understanding in order to predict effects as part of a scientific exploration (WG, 2024). 
The children may also stand in the water and stamp their feet to create splashes. They may question the temperature of the water or make links between depths, depending on how far up their wellies the water goes. 
Trees and Logs
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There are opportunities for the children to explore scientific forces such as friction and gravity by climbing trees and jumping off logs. The physical aspect of this activity will also support their understanding of how body weight affects movement and balance. There is also the opportunity for mathematical exploration where the adult may ask questions or make statements such as “I wonder how high you have climbed?” to encourage their understanding of height, length, or distance. Simply asking the child “how many branches have you climbed?” or “how many steps have you taken?” can reinforce basic numeracy skills. 
To encourage an understanding of forces such as gravity, the adult may ask “what do you think would happen if you let go?” or “which is easier, climbing up the tree or down the tree?” and then to help expand their thinking they could ask “why do you think it is harder to climb up than down the tree?” to help the child to make sense that more effort is needed to climb due to the pull of gravity. To further enhance the learning opportunity, the adult could ask questions or make statements like “I wonder if it is easier to climb the smooth tree or the rougher tree” so comparisons and links can be drawn between different trees and bark to see if some are easier to climb than others. Questions can then be asked as to why a smoother tree is more difficult to climb than one with rougher bark to help recognise and be able to articulate their understanding of friction and how this interacts with gravity. 
Trees and Grasses
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The children may choose to use the magnifying glasses provided to examine the bark, the different leaves or look for bugs and insects. The adult could ask questions such as “what do you think the magnifying glasses could help you to see?” or “I wonder how many different bugs and insects you can find?” which could inspire a bug hunt. The children could observe the different movements of insects such as flying, crawling, and jumping, and may begin to make connections between the different movements, habitats, and diets. The adult could also support links with camouflage by asking “how do they hide from their predators?”
Mathematical language can be developed when exploring quantities by asking questions using more than, less than, and equal to when counting how many bugs have been found, such as “did you find more ants than spiders?” This will also support their understanding of classification and sorting by grouping depending on the size, colour or type of bug found. The adult can extend this by looking at mathematical concepts of differences and similarities by asking questions like “how many legs do they have?” and “what patterns can you see on its body?”
There are other cross-curricular concepts which can be covered such as exploring the life cycle of plants to support mathematical concepts of order, sequence and patterns, and scientific concepts of stages of life and biological processes. The child may pick up a dead leaf from the ground and the adult may suggest comparing it to a healthy leaf on a tree asking, “what is the difference between these leaves?” 
This authentic outdoor learning environment supports the Welsh Governments four pedagogical principles, creating ambitious, capable learners by providing engaging, practical, hand-on experiences helping to connect the children's theoretical knowledge with real-world uses. By engaging in these types of exploration, the children will become enterprising and creative contributors by developing problem solving skills, creativity, and teamwork. Outdoor learning fosters a deeper understanding and appreciation of the environment, creating ethical informed citizens and healthy, confident individuals by supporting physical health and mental wellbeing (WG, 2024).


















Risk Benefit Assessment
	Location / Activity:
	Clyne Gardens
	Date:
	29th September 2024

	Assessor:
	Deborah Fear
	Review date:
	18th September 2024



	Experience exploring outdoor space in photograph
	How will children benefit from this activity?
	Possible hazards
	Who is at risk?
	Precautions in place to reduce the risk if injury
	Overall risk rating
L/M/H

	




Moving around on bumpy, damp, uneven ground
	Children will become aware of trip hazards and different gradients.
Varying terrain strengthens muscles which will improve balance and coordination.
Support cognitive development (Concentration, spatial awareness, problem solving)
Connecting to nature improves physical and mental well-being.
	




Trips, falls or slips (if wet) could cause cuts, bruises, sprains.
Drowning if fall is into the water.

	




Adults and children
	Visit beforehand to remove any rubbish which may cause injury if stepped on (glass etc).
Set rules and boundaries on arrival. 
Discuss the dangers of the ground – uneven and slippery - to take care where walking.
Not to go into or near the water unless an adult supervising.
First aid kit to be carried by staff.
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Children exploring the area and collecting materials
	Navigating different terrain will enhance gross motor skills, balance and coordination.
Picking up and examining small objects will improve fine motor skills.
Learning about and developing an appreciation of the environment, plants, and animals. Developing an understanding of differences and similarities, sorting and grouping.
Build self-confidence and independence, learning to make decisions.
Develop a sense of responsibility towards the environment.
Improve understanding of ecosystems and biodiversity.
Identifying and categorising materials.
Handling different textures, shapes and sizes supports sensory development.
	






Allergies.
Trips or falls.
Sharp objects like broken tree branches, stones/rocks, litter.
Low branches or bushes could cause head or eye injuries.
Plants could be toxic/poisonous.
Insect bites or stings.
Collecting inorganic matter (Rubbish).
Children wandering off.
Members of the public may be in the area.

	






Adults and children
	



Sweep of area beforehand to complete a litter pick.
Discuss awareness of surroundings and to be cautious of what they are picking up and collecting (sharp objects and natural materials).
Set boundaries so children know where they can explore.
Reminder of the rules not to follow or go anywhere with strangers, stay within boundaries where they can see the familiar adults. Reminder of not to put anything in the mouth and to sanitize hands (Hand sanitizer with adults).
Qualified first aider present and first aid kit on hand.
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Being outdoors – weather conditions
	Being outdoors in the fresh air, exploring different environments and temperatures (shaded areas), making links between feeling colder and warmer, and wet, dry, and shady environments and
using language to support this. Learning how they behave in different environments – walking carefully on wet slippery ground and leaves, taking care and being aware of dangers.
	





Children may get wet which could lead to them being cold and distressed. 
If there a high winds, twigs or branches may fall from trees which could cause injuries. 
	








Adults and children
	





Ensure appropriate clothing is worn such as waterproof coats/jackets and trousers if available, wellington boots, warm layers, hats, and gloves.
Check and monitor weather forecasts and do not go if stormy conditions.
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Playing in or near the water
	Observing movement within water – wildlife, forces, ripple effect. 
Understanding wet and dry.
Learning about weight and linking to how things float or sink. 
Standing in the shallow water to understand depth.
	



Drowning.
Children may get clothes wet and be uncomfortable and cold.

	




Adults and children
	


An adult will be present at all times.
Remind children of the dangers of being near water and to not go in or near unless an adult is present.
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How Adults Enable Children to Engage in Mathematical and Scientific Concepts in the Outdoors
Outdoor learning plays a crucial role in early childhood education, offering unique opportunities for children to engage with mathematical and scientific concepts. The role of the adult is multifaceted and crucial for creating a supportive, engaging, and enriching environment (Waite, 2017). The adult is there to enable hands-on learning experiences which provide opportunities for children to explore and discover, guiding them subtly whilst maintaining a child-led environment, which supports the development of independence and critical thinking skills (WG, 2009). The adult should observe the interactions the children make with the environment and each other. These observations help in creating purposeful activities which meet the needs and interests of the child whilst assessing developmental progress and identifying areas where additional support might be needed (WG, 2023). The adult can intervene to scaffold the child’s learning, to expand knowledge and learning opportunities allowing the child to make progress (Pacey, no date, Vygotsky, 1978). As well as ensuring the environment is safe, the adult should allow opportunities for risky play to build resilience and confidence, supporting their problem solving, communicative and teamwork skills. The adult should also role model a positive attitude towards nature and the environment (WG, 2009).
Gibson’s Affordance Theory (1966) suggests the environment offers countless opportunities for action, termed “affordances”. These are perceived by individuals based on capability and needs. Leather and Gibson (2019) and Kernan (2010) agree that the outdoor environments provide a rich array of affordances for young children, for example trees afford climbing, puddles, splashing, and a pile of mud may afford digging. Using these natural elements ignites imagination and curiosity, which allows children to explore and engage with their surroundings, promoting not only physical development, but cognitive development too. Affordances in outdoor settings include many sensory experiences which are unavailable indoors and benefit emotional regulation with different textures, sounds, and smells of nature (Lippman and Matthews, 2020).


Piaget’s theory emphasised that children actively construct their understanding of the world through interactions with their environment. He believed that children are driven by their own curiosity and interactions with their environments and his theory highlights the importance of hands-on experiences and active learning in cognitive development (Aubrey and Riley, 2022). The Curriculum for Wales (WG, 2024) aligns with this theory by encouraging active, inquiry-based learning, where children and encouraged to explore and discover through hands-on activities. Similarly, Froebel had a profound belief in the importance of outdoor learning for young children. He believed outdoor play was integral to physical, intellectual, and moral development. His theory emphasised that children learn best through hands-on and self-directed activities and valued open-ended, creative play and exploration. Froebel saw adults as enablers who nurture children's learning (Tovey, no date). His ideas continue to influence childhood education today, as reflected within the Curriculum for Wales (2024), by placing a strong emphasis on play based learning and interacting with nature, which underscores the enduring importance of outdoor learning (Froebel.org, no date).
Vygotsky’s theory, often referred to as the sociocultural theory, also emphasised the fundamental role of social interaction and cultural context in cognitive development. A key concept in his theory is scaffolding, where cognitive abilities are guided and constructed through interactions with more knowledgeable others, such as parents, teachers, and peers (Vygotsky and Cole, 1978). Although scaffolding is intended as temporary with support being withdrawn as competency and independence increases. Vygotsky’s theory highlights the importance of collaborative learning and the social context in which learning occurs. It suggests that cognitive development is a shared process, heavily influenced by cultural and social interactions (Kurt, 2020). The Curriculum for Wales (2024) incorporates these principles of collaborating learning and social interactions by aligning with the scaffolding approach, where adults offer guidance to enable the child to accomplish tasks independently.
Adults play a pivotal role in facilitating outdoor learning by providing opportunities, guidance, and resources for children to explore and engage with their surroundings and experience different scientific or mathematical concepts in a hands-on, meaningful way (White, 2011). An example of this could be going on a nature trail to look at patterns, comparing similarities and differences. This can be achieved by looking at and comparing bugs and insects, such as ladybirds and bumble bees. Or gardening to plant seeds and then measuring the plant growth at set intervals. Even basic counting of objects such as leaves or acorns reinforces mathematical language and concepts in early years education (Tucker, 2014). 
The outdoors offers a vast opportunity for scientific inquiry. Conducting simple water experiments with puddles or climbing trees and exploring forces such as gravity and friction which can be engaging and spark curiosity (Wong Blonder et al, 2023). The adult enables these child-led activities by allowing the freedom to explore whilst gently guiding to specific learning opportunities, providing scaffolding where required. This is achieved by the adult asking open questions, to support the children's curiosity and critical thinking, encourage experiments, and repeating them to test out theories, make mistakes and learn from them, which supports the development of problem-solving skills, and understanding cause and effect, will help them gain a deeper understanding of concepts (Waite, 2017).
The adult closely observes the child during their learning experiences to assess their engagement with the environment, what sparks interests, their interactions, and problems solving skills. This assessment is not about testing the child’s knowledge or ability, it is capturing the child's journey through observing, reflecting, and documenting, to understand and support their holistic development (Dietze, 2024). Furthermore, Solly (2022) explains understanding the unique strengths, interests, and needs of the child allows support to be tailored to suit individual learning paths and encouraging children to reflect on their own learning experiences fosters self-awareness and a growth mindset. It also allows the child to celebrate milestones, in turn boosting confidence and motivation to expand their learning further. This can be documented through photographs, videos, and portfolios of the child’s work which provides a visual representation of learning and allows the adult to record the progress achieved. Dietze (2024) explains involving the children in the assessment process by asking them to reflect on their experiences and what they have learned can be achieved through drawings and storytelling, which ensures a child-centered approach. By using these assessment methods, the adult can ensure they are capturing the richness of outdoor experiences and supporting each individual child’s unique learning journey. 
A study by McLennan (2017) highlighted the rich opportunities for mathematical and scientific learning in outdoor environments, as they provide a unique and effective context for integrating this learning, to allow adults to create meaningful and engaging experiences. McLennan explains that children have a natural curiosity which is stimulated outdoors, gaining deeper engagement and sustained interest in the learning activity. Young children are drawn to natural objects like pebbles, pinecones, and leaves which create an opportunity for developing key mathematical skills like counting, sorting, and classifying. However, a study by Parsons and Traunter (2020) revealed a notable gap in understanding between parents and teachers about the goals and possibilities of outdoor learning, with many parents often perceiving time outdoors as playtime, rather than an opportunity for structured learning. The research highlighted the need for parents and teachers to work together to fully harness the benefits of outdoor learning for children. 
The Curriculum for Wales integrates key elements from educational philosophies of Piaget, Froebel, and Vygotsky to create a comprehensive child-centered approach to early years education. By focusing on active learning, play, social interaction, and developmental appropriateness in an outdoor environment, the curriculum aims to foster a rich and supporting, child-led and child-centered holistic learning environment (WG, 2024).
“How a child learns has a greater impact than what a child learns” (Bronson, 2000).
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