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How the environment develops Scientific and Mathematical concepts

I will take a group of eight children age 3 from our Nursery to explore this outdoor learning environment In Colby Gardens. There will be two other staff members from our setting accompanying me to allow for close supervision and 1-1 interactions. I will be taking resources to enhance the learning opportunities including magnifying glasses, small clear plastic jars, metal bowls and utensils. The planned outing will take place regardless of the weather, if it is raining the time may be shortened and the children will wear weatherproof clothing including all in ones and wellingtons. If the weather is sunny the children will bring sun hats and individual sun cream.
I have chosen this outdoor environment as it has the freedom and space for children to explore safely under our supervision. Having the freedom to explore in open space supports the holistic development of a child. Having the opportunity to move their bodies outside supports cognitive development and improves well-being. It also supports physical health, by allowing children to be active they are exercising contributing to keeping fit and being a healthy individual as outlined in the Curriculum for Wales 2022. Children will be provided with the time and space to move freely and express themselves. In this outdoor environment children have plenty of space to walk, run, jump and roll on the grass. This allows children to feel forces and energy e.g. the gravity pulling them down. While children are playing they are also learning about physics. Moving outdoors helps children learn balance and spatial awareness. In this environment children might balance on logs developing coordination and problem solving skills. As adults we can support this learning by letting children take small risks and not stop them through fear they might fall and hurt themselves. In this environment the children may also play hide and seek. This allows children to learn the mathematical concept of counting and also learning about the area and volume of what they are hiding behind. E.g. hiding behind different size trees. As adults we can support this learning by asking questions such as “do you think you will fit into that space”. This encourages sustained shared thinking.
This environment supports curiosity with the opportunity to explore the natural world in self-directed play. This environment is a fantastic opportunity to stimulate and develop of all of the different senses. Discovering their senses through play supports cognitive and emotional development. Children can smell different flowers and damp wood. They can hear the sounds of birds chirping or insects and trees blowing in the wind. They can touch different textures including leaves, flowers, mud, sticks. They have the opportunity to see nature with their own eyes, different colour flowers, leaves and insects. This will encourage children to discover their likes and dislikes, as staff we can observe this. We can also discuss different patterns, look for what is the same and what is different. Children can learn about different surfaces, e.g. rough, smooth, bumpy developing further scientific concepts. Experiencing the outdoors first hand and playing helps children to directly learn about the world around them. 
The children will be provided with a bug hunt activity and/or making potions using the flowers, leaves, mud and water in the environment. It is important the children have a choice of activities as not all children have the same interests. Having a visual of this natural environment allows children to make connections. This allows for conversations and thinking out loud, developing metacognitive talk. I will encourage the children by asking questions. This develops language, communication skills and critical thinking skills . When children find bugs I will ask questions such as how many legs does it have? This also further supports cognitive development and mathematical learning as the children can count the legs and stripes. The bug hunting activity can further develop into using basic addition, at the end of the activity I can ask the children how many bugs they have found e.g. finding 1 worm and 2 spiders make 3. This encourages children to understand and count quantities. Through engaging in a fun activity children can develop problem-solving skills and critical thinking. Using these basic math concepts will build confidence and resilience, important skills needed to become ambitious capable learners.
In this environment children can explore natural resources of mud, water, leaves, flowers etc. They can use their imagination and creativity to make potions. This develops scientific concepts through play. Experimenting and mixing some of these items together allows for a child to explore the properties of materials and how they change e.g. mixing mud and water. This demonstrates a child being curious which is progression step 1 and 2 as outlined in the curriculum for Wales. Dropping leaves to the floor and seeing how fast or slow they fall teaches children about gravity. Mixing mud and water to make a mud pie means children have used their imagination, creativity and developed problem solving skills which contributes to children becoming ambitious and capable learners as outlined in the Curriculum for Wales 2022. Through scooping mud, mixing and shaping children are also developing fine motor skills supporting physical development. 
The magnifying glasses will give the opportunity for children to have a bug hunt, independently exploring the area to discover what bugs they can find. Children will see and learn where bugs live and what they eat to survive. This also develops further Science concepts as the children will learn about the life cycle of insects that we find. If a child finds a caterpillar I can ask what they think the caterpillar turns into which will allow for a conversation of the life cycle. I will then encourage the children to look for a butterfly. This supports progression step 2 in learning the world around us is full of living things. This experience of learning supports children becoming ethical, informed citizens outlined in the Curriculum for Wales 2022. This activity will also develop communication skills and support social development as children will often share their experiences and shout out “wow” “ I have found a worm”, “look” “come and see”. Other children will then be curious and take a look, sharing the experience and learning together. As an adult I can also be curious and share my findings with the children when I find something. To support and develop sustained shared thinking I would ask the children questions such as is the worm moving fast or slow? How big is it? Why is it hiding under a log? Do you think it lives there? This develops critical thinking skills.
Furthermore holding the magnifying glass develops hand-eye coordination and fine motor skills. The children may pick up bugs using and developing their pincer grasp. This will also teach the children how to handle living things with care, teaching them respect for their environment. The children will also develop gross motor skills as move around to find bugs they will walk, run, jump, crouch down and lift stones/logs up. The children will experience the concept of taking turns to use the magnifying glasses supporting emotional development and well-being. They will experience empathy for others as some children may be scared of certain insects e.g. spiders. Activities like this allow children to overcome their fears and learn from the behavior of peers around them. As staff we will support by stepping in to provide emotional support using praise and encouragement to build confidence and resilience. 









EAEY5005            3853                                                                                                                                    1301321


2

Risk-benefit assessment (activity)
	Name of activity:
	Bug hunt

	Location of activity:
	Colby Woodland Gardens

	Description of activity

	Explore the garden to find various insects



	Appropriate for which ages and abilities

	Age 3, suitable for all abilities

	Equipment or resources needed

	Magnifying glasses, clear plastic jars, plastic tray 


	Any special adaptations for different needs

	Children who are known for putting items in their mouths will have a 1-1 supervision from staff member 

	Benefits 
e.g. Soft/Hard outcomes, Early learning outcomes, Key stage outcomes
	Physical development – gross motor skills and fine motor skills, speech and language development, mathematics and Science, knowledge and understanding of the world, creativity developing imagination, emotional skills building confidence and resilience 

	Overall risk (refer to separate risk assessment)
	Low level risk



	Activity/ Hazard
	Risk 
(incident / accident that MAY happen) 

	Likelihood
+
Severity 
	Benefit
	Action to remove or reduce risk
 (The whole group can learn to take their own precautions guided by the forest school leader) 
	Risk to who?

	Risk 
Level (when actions observed)

	Escort children from Nursery to the Car
	Getting lost from the group,
Being left behind
	2
	Getting children safely out of the nursery
	Head count before leaving the Nursery 
Sign all children out from the building 
	Children
	1

	Travelling 

	Car breaks down
Car accident
	3
	Visiting a new outdoor environment
Learning about car and road safety 
	Car seats must be suitable for the ages as outlined in the British safety standards
Thick coats removed before seat belt
Seat belts securely fastened before vehicle moves
Staff to ensure all doors are closed and locked
First Aid box fully stocked and in date placed in the car
Mobile phone in the car to ring for help in an emergency 
Emergency contact details of parents/carers 
Register for staff and children
	All
	2

	Car Park
	Getting hit by a moving a vehicle 
	3
	Knowledge and understanding of the world -learning about road safety 
	First Aid box fully stocked and in date placed in the car 
Explain to children there are moving vehicle around us
	All
	2

	Weather – Heavy rain or hot sun
	Children get wet clothes
Children get cold
Children get too hot, sun burnt or sun stroke
	4
	Being outside, getting fresh air 
Improve well-being
Physical development 
	Staff to check weather forecast beforehand and Wear appropriate clothing waterproof all in ones and wellingtons if raining. Sun hats and sun cream if hot.
Water bottles to drink
	All
	2

	Escorting the children from the car to Colby Garden
	Getting lost from the group
	3
	Keeping children safe
	Head count before leaving the vehicle 
Stay in a group holding hands in pairs and with staff
	All
	2

	Time to explore the area freely
	Going out of sight 
Falling/tripping over uneven surface
	2
	Support physical development – move bodies – special awareness
Supports cognitive development 
Promotes well-being 
	Children supervised by staff
First Aid box
	Children
	1

	Searching for bugs
	Bites/Stings
Allergic reaction
	5
	Develop knowledge and understanding of the world 
Develop communication skills, social skills 
	Provide gloves
Staff to carry the first aid box 
Find out any known allergies beforehand
Carry an epi-pen
Wash hands afterwards
Children supervised by staff
	All
	3

	Touching leaves, grass
	Stings from stingy nettles
Cuts on fingers/hands from sharp sticks
	4
	Developing 5 senses
Gross motor skills
Using imagination/ creativity 	
Experimenting – mixing resources learning Science 
	Wear gloves, long sleeved tops and trousers to cover skin
Instruct children not to put leaves, flowers in their mouth
Wash hands afterwards
Anti-bacterial wipes
Children supervised by staff
	All
	2

	Sticks
	Going in eyes
	3
	Gross motor skills
Using creativity/ imagination
Social skills and communication by working together e.g. building a den
	Ensure children have space between them. Encourage children to keep the sticks low
Children supervised by staff
	All
	2

	Moving and lifting logs/stones
	Dropping logs/stones on fingers, feet or other children
Tripping over logs/stones 
	4
	Physical development -gross motor skills 
Science – learning about object weights and gravity

	Appropriate footwear
Children supervised by staff
	All
	2

	Escorting the children from Colby Garden back to the car and into Nursery
	Getting lost from the group
	2
	Keeping the children safe
	Head count before leaving the garden and head count again once at the vehicle 
Sign children back into Nursery on arrival
	Children
	2



How adults can support children in an outdoor environment
This discussion will evaluate how adults working in early years can support and encourage children to engage with mathematical and scientific concepts in an outdoor environment. 
The role of the adult is to provide an enabling environment that is suitable, stimulating and safe for children to explore. Smith (2019) suggests that providing children with engaging surroundings encourages curiosity and active learning allowing children develop mathematics and science skills. The role of adult is to provide children with regular access to outdoors in order for children to learn from the world around them. Children need freedom and time to be curious and explore in their own way. However is important the adults are observing and responding (Vygotsky 1978).  An adult who is curious can encourage further learning by asking open ended questions. Asking children what, how and why questions encourages deeper thinking and allows further learning to be explored. Asking open ended questions in an outdoor environment can support children to learn mathematical and scientific concepts. For example asking the question how do you think this flower grows allows for children to learn about plant cycles. Asking what happens if you mix mud with water allows children to learn physics, mixing elements. Furthermore, the Curriculum for Wales 2022 highlights the importance of observing children to understand their likes/dislikes and induvial needs. Observing children outdoors allows practitioners to identify what learning stage of the Curriculum the child is at and what interests the child. Adults can then tailor and plan to enhance learning and enable the child to develop onto the next progression step. 
Evans (2016) suggests it is the role of the adult to provide access to a variety of outdoor environments which have a high play affordance, where children can use the landscape and materials in a variety of creative ways. Adults can do this by allowing children time regular time in the garden but also using the community and visiting places such as woodlands, parks, beaches. Providing an outdoor environment allows children more opportunities to use their imagination then an indoor classroom with desks and chairs. According to Bruner (1966) children can represent their thinking through objects, an important part of cognitive development. In an outdoor environment a tree might be a rocket, a stick might be a magic wand that can make spells or a sword. Children will explore and use outdoor materials such as wooden sticks to build a den/house, learning mathematical concepts the same time as exploring their imagination. They will first gather their materials counting out the materials they need. They will then explore what sticks are too long and what sticks are too short, learning measurement. Adults can observe first hand what children engage with and reflect to improve the experience. For example a child who is continuously playing in mud could be provided with resources to enhance the learning experience and affordance. Providing bowls, utensils, water allows the children to mix materials learning various science and mathematical concepts including volume, estimating and measuring. The adult can encourage a forage collecting flowers, leaves and glass to enhance the learning experience. 
The role of the adult is to allow children to play naturally without instruction or interruption. Self-directed play is essential for promoting child development because it allows children take charge of their learning whilst build independence and problem-solving abilities (The Steiner Collection 2022). This is further supported by theorist Froebel who believes children learn best when they have the freedom to explore and choose self-directed play, with guidance from adults (Tovey 2016). Froebel believes the role of adult is to observe and discover what the children like doing. Adults can then consider what resources and materials they could provide to adapt the environment and enhance learning further, for example providing loose parts.This is further supported by Vygotsky’s zone of proximal development theory where standing back and observing allows for the opportunity to be invited into play and support children’s learning. An excellent example of this can be seen in a forest school video. A little boy is making a bow and arrow out of a piece of wood and rope, he has multiple attempts at trying to tie the rope around the wood by himself. The adult does not take over, he waits for the little boy to say I need some help now and he responds with ok tell me exactly what you would like me to do (Siren Films 2025). This has allowed the child to remain in control of his learning. The adult provides the assistance of holding the wood while the child tries again to tie the knot, this is known as scaffolding, a theory developed by Bruner (1960). This learning experience for sustained shared thinking together enabling the child to develop critical thinking and problem solving skills. 
In contrast to Piaget (1956 cited in Evans, 2018) who believes children are active learners who construct their own understanding through experimenting in their environment acting as ‘little scientists’. This allows children to develop their understanding of the world. Adults can further support children learning mathematical and science concepts by providing opportunities for children to repeat schemas. According to Piaget (1957) schemas are repeated patterns of learning which builds cognitive development. For example a child with a transporting schema could be supported by providing outdoor play in space such as a garden and open-ended resources such as bags, boxes, crates, wheelbarrows. Exploring these items allows for the child to use their imagination and make choices, developing important problem solving skills. As a child explores these items they are naturally finding solutions, finding out what works well and what does not. For example posting stones down a drain, a child will discover what stones fit and what stones do not. Schemas provide the foundation of understanding and learning Science. Filling a container with stones develops the concept of learning when something is full and when something is too heavy to lift. Dropping stones enables children to learn the concept of objects falling to the ground, developing knowledge and understanding of gravity. 
According to Nicholson's (1971) loose parts theory, children's engineering and creative thinking abilities are also fostered in environments which provide a range of variables or loose parts. Loose parts which are portable and open-ended encourage children to construct, combine, and create new things in the way that they want to. This provides the opportunity for the child to explore their own ideas and imagination. This child led play also allows children to develop divergent thinking, problem solving and cognitive skills. Loose parts provide numerous opportunities for mathematical learning and can be found in the natural environment. Loose parts can be used for counting and measuring. Pine cones or stones can be used for counting and sorting. Different leaves can allow children to explore shapes and symmetry. Picking stones up allows children to learn and explore different weights. Adults can also extend mathematical learning by providing loose parts and asking the children to make a shape. Children need hands on experiences to help them learn and remember 2D and 3D shapes (Skinner and Stevens 2012). Therefore, to encourage STEAM learning (science, technology, engineering, arts, and mathematics) children require outdoor learning environments with various natural resources to freely explore (Trina et al., 2024). This review found that interactions in an outdoor environment improve preschool-aged children's involvement in STEAM learning. Furthermore, the Reggio Emilia approach's founder Loris Malaguzzi, initially highlighted the significance of the physical environment in early childhood education, referring to it as the "third teacher."  Adults can support this by ensuring children have access to materials that they can choose to investigate, create, learn and explore. 
Nicholson (1971) proposed that children required extensive periods of time and space to revisit this type of experimental play in order to solidify their learning. Adults can support this by providing children with regular time outdoors and making it part of their daily routine. However, there are barriers which may prevent adults in providing this opportunity including the weather. Often adults will use the weather as a decision maker on whether to allow children to play outdoors. If is raining many adults decide to stay indoors reducing leaning experiences for children. It is recommended that children have the right to outdoor play no matter the weather as outlined in Article 31 of the United Nations Conventions Rights of the Child (UNICEF 1989). Adults can support this by providing appropriate clothing such as all in ones and wellingtons.
Another barrier in supporting outdoor learning is evaluating the risks and hazards of the environment. Many childcare practitioners might presume that a child is at more risk playing in a forest rather than a playground however research shows there is a greater risk falling on to a rubber based surface than organic surfaces such as bark (Eager 2008). Having a concern that a child might hurt themself can cause restrictions to a child’s natural curiosity and exploration. Often adults might identify a risk and intervene to protect the child from harm, for example a child who is climbing might be instructed to get down incase they fall. However this is denying many learning opportunities. A child learning to climb develops gross motor skills, hand-eye-foot coordination and balance. As children are pushing and pulling themselves up they are learning about forces and gravity, a concept of physics. Climbing builds confidence and allows a child to take risks all while having fun and being curious. Risky play is a fundamental part of child development by the Early Years Foundation Stage as this builds confidence and resilience. These are important skills need to become ambitious capable learners one of the four purposes outlined in the Curriculum For Wales 2022. Adults could overcome this challenge by providing children with clear boundaries, involving children in the risk assessment and making safe golden rules together for example no picking and licking, showing an adult before you touch a plant. This will reduce the risk of harm to the child and the benefits of learning will outweigh the risk. In order to be able to act safely for both themselves and other people, young children must also learn how to recognize and manage risk as an essential life skill (White 2019).
This discussion suggests that spending time in outdoor environments supports the holistic development of a child. Natural environments which are open ended support many mathematical and science concepts which support areas of learning within the Curriculum for Wales. Adults need to provide children with regular access to a variety of outdoor environments where children can explore and investigate natural materials. Children who are provided with opportunities outdoors discover their unique awe and wonder through play. These direct experiences allow children to make connections further developing their knowledge and understanding of the world they live in. Through observation and engagement adults can support and extend learning opportunities further. Adults can support learning outdoors by ensuring the environment is inviting, stimulating and challenging with resources and materials high in affordance. 
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