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Caswell Bay. 21/03/2022

The outdoor space I have chosen to help develop young children’s mathematical and scientific thinking is the beach. The first feature to support their development is the sea. Firstly, the children will have 5 items including a rock, a stick, an apple, a leaf and a penny. They will use these to test whether they float or sink in the water. This will develop their scientific skills as they will learn about how different items float and some sink due to the weight force of the object. Also, they will be developing their scientific vocabulary by using terms such as volume and mass during the experiment.  In addition to this, they will also be developing their mathematical thinking. They will take part in an activity where they will throw a stick in the water at the first point and count how long it takes to reach the other point. This allows them to measure the speed of the water whilst counting. They will then repeat this process with a different object like an apple for example where they can compare whether the difference in weights of the objects effect the speed they move in the water. Learning through play with water allows the children to build understanding of mathematical concepts such as speed, weight and equivalence. This activity not only develops children’s mathematical and scientific thinking, but supports their fine gross motor skills and physical development. This supports the New Curriculum for Wales (2022) as it is focussing on the child’s holistic development by emphasising the importance of the physical wellbeing of the child.  
The second feature to support children's mathematical development is the sand. The children will all make their own sandcastles and then measure the height and width of each one and compare sizes. This will support their understanding of mathematical units by measuring the sand castles in centimetres. They will also be able to draw numbers in the sand and right mathematical sums, for example 4+4 = 8. This allows them to be creative and have fun whilst problem solving and developing their mathematical skills. This is in line with the Foundation phase framework (DCELLS 2008) who believes children should learn through an experiential play approach. This links to the purpose of the curriculum which encourages children to be creative whilst being outdoors. Not only will the sand support their mathematical thinking, but their scientific thinking too. The children will be able to add water to the dry sand to investigate how it sinks into the sand. This creates scientific thinking as the children will learn how sand can be a solid as well as a liquid when water is added. The Foundation Phase (WAG, 2009) states that outdoor learning does not just involve completing indoor activities and doing them outside and that the outdoors is not an extra to the foundation phase, instead the foundation phase and the outdoors are separate. 
[bookmark: _Int_mw17GOJO]The third feature is the resources found on the beach. The children will collect resources which are all different shapes and sizes like drift wood, pebbles and leaves for example. They will then measure the length of each item found and put them in order of smallest to biggest. They will measure the resources with a measuring tape using centimetres. This supports mathematical thinking as well as problem solving. They will also be able to count how many pebbles it takes to fill a bucket and then compare with their peers. This allows them to understand that the mass of each pebble varies in size, resulting in the number of pebbles it takes to fill the same size bucket would be different for everyone. This not only develops mathematical and scientific thinking; it allows the children to develop their teamwork skills to work with their peers when comparing results. This creates the opportunity for the children to have a conversation where they will use mathematical and scientific terms such as centimetres, mass and volume. (Waller, Beate, Sandsetter, Arlemalm-Hagser and Maynard (2010) support this by stating that an academic conversation has to be made to seek the benefits of outdoor play to support learning. Outdoor play should challenge individuals to advance their understanding and skills. By doing this they are expanding their vocabulary and using mathematical and scientific thinking. This supports the current Foundation phase framework (DCELLS 2008) where they believe there needs to be a balance between child led and adult led activities when learning outdoors. The children will collect the resources themselves and decide individually what they want to pick, supporting the idea of a balanced activity within the adult and child. 
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	ACTIVITY
	How will young people BENEFIT from this activity?
	Hazards and risks
	Who is at risk?
	PRECAUTIONS in place to reduce the risk of injury
	Overall risk RATING: L/M/H

	Uneven ground 
	It will help develop their balance and coordination.
 By doing this it allows them to understand their body better and what it is capable of. 

Supports their scientific understanding of forces and energy as well their mathematical thinking by using terms such as slopes and gradients. 

Supports their mathematical skills by discovering rocks that are different shapes and sizes. 
	A hazard may be that the child will fall and hurt themselves, resulting in cuts, bruises or broken bones. 

Children may pick up rocks or stones that may be sharp or even throw them and possibly injure someone else. 
	Children and adults
	Ask the children to wear appropriate footwear like trainers. This will help prevent tripping over and help keep balance. 

Advise the children to wear long sleeve top and long bottoms, this will help protect the skin if the child is to fall.

Explain to the children before hand about the surface and how it may be different to what they’re used to. This will help them be more prepared how to walk when on un even ground.

Create a balance game so children can practice and familiarise themselves with their surroundings.
	L

	Strong water current
	Will help develop their mathematical thinking as they can measure and work out the volume of the current. 

It supports their scientific thinking by using terms such as flow, motion when describing the water current. 

It also allows them to learn about the animals and plants that live in the sea. 
	If the children get too close to the water they could fall and be pulled in by the strong current. 

They could disrupt any living life in the sea. 
	Adults and children
	Make the children aware of the current and ensure the children are supervised at all times. 

Explain to the children the boundaries of where they are allowed to explore and how close they can go to the water to ensure their safe. 
	M

	
Weatherconditions
	
Will help their understanding of their surroundings and support their observation skills.

Help them gain knowledge about weather climates and seasons.

Will develop their vocabulary by using terms like torrential rain for example.
	If the weather is too hot the children could burn, become de hydrated or even get heat stroke.

If the weather is very windy it could result in things being blown over and potentially hurting someone.

 On the beach the sand could blow into the childrens eyes if the wind is strong. 

	Adults and children

	Check the weather regularly prior to the trip to ensure everyone can prepare the right clothing depending on the weather.

Make sure children are wearing suncream, sunhat and have lots of fluids to keep hydrated if the weather is forecast warm .

Re-schedule the trip if there is any weather warnings as this would be unsafe for everyone involved. 

	
L

	
Children exploring
	Develop their fine gross motor skills.

They get to discover new objects that are different shapes, sizes and textures.

Allows them to be aware of their surroundings and the living organisms amongst us. 

	The child could pick up something that is sharp resulting in them cutting themselves.
The child could get stung by a bramble.

When exploring the child could disrupt the natural habitats. 

A child could have an allergic reaction, to flowers for example.

	Children

	Make the children aware of what not to touch. For example, brambles or anything sharp that could have been left on the beach like glass. 

Advise the children to bring gloves for when they are collecting resources to prevent any direct skin contact. 

Ensure teachers are aware of any allergies with parents and guardians prior to the trip. 
	
L

	Strangers
	Allow children to develop their social skills

Makes the children more familiar being around people
	The child could talk to someone they do not know and share close information.

The child could follow a stranger and get lost.
	Children
	Talk to the children prior to stay with their peers/group and to not talk to strangers.

Ensure the children are supervised at all times.

Make the children aware of the boundaries and how far they can wonder off in their groups. 
	M

	Collecting resources and materials
	Children can explore and compare the different sizes, textures and weights of different materials. This helps develop their mathematical and scientific vocubularly and skills.

Supports schemas

Allows them to feel independent and gain a new experience
	Disrupting natural habitats

Some resources may be too heaby to lift


	Children 
	Give the children a check list of what resources to look out for and collect, so they have an idea of what type of resources they need. 

Ensure the children are supervised at all times.

Ask the parents and guardians to make sure the children are dressed appropriately. 
	L




[bookmark: _Int_znpOyPPn]Early years experiences through outdoor play are vital in a child’s development states Frobel (Pugh 1996) as outdoor settings allow physical exploration of the child’s surroundings, guiding them to learn. Bruner (1966) and Piaget (1962) backs up the idea that physical exploration supports children to develop basic concepts as they believe children learn from experiences that they encounter hands on as it results in the child having more complex thoughts. This theory is supported by the Researching Effective Pedagogy in the Early Years (REPEY) which advocates how practitioners should prepare outdoor experiences for children to develop their knowledge (Siraj-Blatchford et al, 2002). Practitioners can encourage mathematical and scientific concepts through outdoor play by encouraging open ended and child led play. Open ended play allows children to make their own choices and be independent. Practitioners can support open ended play whilst also encouraging mathematical and scientific thinking by preparing mathematical games and basic science experiments ready for the children to participate in freely, without taking control. By children learning outdoors, it allows them to play freely in an unrestricted space where they have the opportunity to have vocal discussions to enhance their knowledge. However, Piaget (..) believed that children act like little scientists when exploring their surroundings. He states that children gain understanding naturally, without any adult intervention. He suggested instead the use of schemas into his cognitive development theory, which is a category of knowledge that helps a child to understand what’s going on around them. Piaget states that schemas grow as children gain new experiences, allowing them to gain the knowledge needed. Piaget’s stages of development is a theory that children go through specific stages from birth through to adulthood where each stage allows the child to develop new skills. Piaget believed that children develop through adapting to schemas as mental templates. However, Piaget's study was not inclusive as his research only took place in Western Europe and did not consider the different social and cultural factors that may impact a child’s development. Not all theorists support Piaget’s theory suggesting that practitioners should not intervene during children’s outdoor play as they believe the development stages during a child’s growth is not as clear as it is in Piaget's theory. 
Practitioners can support children’s mathematical and scientific development through play by adding loose parts. Loose parts enhance the child’s ability to be imaginative and come up with solutions which brings a sense of excitement to children’s play (Daly and Beloglovsky, 2015). Static environments do not help children’s development in comparison to outdoor environments where it can be manipulated. The beach is an example of this as there is sand, water, pebbles, the sound of the waves crashing and different textures. This encourages children’s mathematical and scientific development as it allows them to be imaginative and creative whilst learning and (Hill and Brown, 2014) supports this by stating that regular outdoor experiences include benefits not only for learning but motivation and achievement within school. Natural outdoor environments like the beach provide many loose parts with higher affordance, in comparison to indoor settings like the classroom. Loose parts at the beach involve natural resources like straw, drift wood and pebbles which practitioners can use to encourage mathematical and scientific thinking by using these resources to create games for the children to encourage their mathematical and scientific learning and vocabulary. Reggio Emilia and Vygotsky both support this by showing the positives of outdoor learning. They state that outdoor surroundings facilitate mathematical and scientific development as children are learning whilst developing their skills and senses of the world around them. The Reggio Emilia approach is based on a child with strong potential for development. This approach suggests children are natural communicators who are capable to construct their own learning and skills and learn through experiences and interactions within their surroundings. This approach priorities play based learning, over a planned curriculum, and encourages self-expression, logical thinking and communication. The Reggio Emilia approach is a holistic approach to supporting the child’s learning as it involves children in an organised environment which stimulates learning. This approach would help practitioners support mathematical and scientific learning through outdoor play activities where child led play is dominant. This approach links the New Curriculum for Wales (2022) where they encourage holistic development for the child as a whole. 
Mathematical and scientific thinking is encouraged by practitioners in line with the New Curriculum for Wales (2022). Practitioners encouraging mathematical and scientific opportunities in outdoor surroundings, like the beach, through open ended play supports the new curriculum for Wales as Mathematics and numeracy are one of the cross curricular skills embedded within this new curriculum. Therefore, not only do practitioners preparing outdoor mathematical activities benefit mathematical development, but it also develops holistic development of the child as they will simultaneously be expanding their imaginative and creative skills. Children require regular opportunities to deepen their understanding of mathematics to reinforce their skills within different contexts. Practitioners can support mathematical development for children by understanding how to reinforce these skills during outdoor play. Bragg (2013) states that there is a clear link between time spent outdoors and a positive, happy well-being. This supports the cross-curriculum link of health and well-being. Outdoor play allows children to find well-being and happiness meaning they grow physically, intellectually and emotionally. This again supports the New Curriculum for Wales (2022) by encouraging children’s holistic development
Froebel (1992) agreed with Piaget on the idea of rejecting the traditional teacher led learning. Froebel states “I wanted to educate people to take action for themselves and be free”. This supports Piaget theory as they both believe in learning through outdoor play is the most beneficial for a child’s development. Froebel (1885) suggested that each child is free to determine their own actions in play and is able to be independent. He encourages the practitioner to be a guidance for the child. The practitioner is a significant role in helping a child develop their mathematical and scientific thinking, however they should use their role in a respectful way allowing the child to have freedom to develop independently. His theory suggests the practitioner should remove barriers and be encouraging and supportive for the child. This involves helping children make choices, help them understand self-discipline and provide opportunities for them to move freely while learning mathematical and scientific skills. Froebel (1886) believed that learning should be connected to the child’s own experience so they can connect as part of a meaningful whole allowing them to connect idea’s they’re familiar with. 
Margaret McMillan and her sister Rachel McMillian stated that there are clear effects of a lack of fresh air and freedom of movement has the development of young children (Cunningham 2006). Children feeling independent, free and happy encourages them to want to learn themselves without the feeling of being pressured by their practitioner. Outdoor play has many benefits for a child including their physical, mental and emotional as well as enhancing their work ethic to want to learn. By practitioners arranging outdoor play it has a massive impact on the child’s holistic development, which later results in overall improvements on their learning allowing them to focus on enhancing their mathematical and scientific skills. Therefore, practitioners should be supportive and encourage children and help them when it is needed whilst keeping a respectful balance to allow the child to be independent and learn skills for themselves, which supports Froebel's and Piaget's theories. However, sustained shared thinking can also be used by the practitioner to support mathematical and scientific thinking during outdoor play. Sustained shared thinking can be described as an adult and a child working together intellectually to solve an activity (Siraj-Blatchford et al, 2002). Sustained shared thinking can take place at any time and the Effective Provision of Preschool Education (EPPE) study has proved that practitioners creating sustained shared thinking opportunities expands the level of learning that takes place, therefore enhancing a child’s mathematical and scientific skills even more. The practitioner should support and engage in the child’s learning process by using their own knowledge. There are many benefits to sustained shared thinking including the child becomes curious, listens deeply, seeks meaning and discovery and looks at the learning situation from a respectful point of view. Sustained shared thinking has contributed to the EYFS and it now states that it should be a part of a child’s creativity and critical thinking (EYFS 4.3). Sustained shared thinking is involved in all six areas of learning and development (EYFS 4.4). Vygotsky’s theory of the zone of proximal development supports sustained shared thinking, this takes place when a child moves forward during their learning due to interacting with a knowledgeable practitioner. Development Matters also supports the idea of sustained shared thinking as it guides children to explore new ideas and make conversations with children. Overall, it is fundamental in which practitioners support children’s mathematical and scientific learning and development which is supported by theorists. 
Children develop their mathematical and scientific skills by trying things out for themselves in outdoor environments as it is practical and children develop a sense of the world around them. Vygotsky (1996) emphasises the importance of children interacting socially with those around them to develop their mathematical and scientific thinking through discussion where they can ask questions. The Researching Effective Pedagogy in the Early Years (REPEY) supports this as they believe it is important for children to have in-depth verbal conversations to extend their vocabulary and knowledge. The British Early Years curriculum also agrees with this stating that it is important for practitioners to encourage mathematical conversations and to support their mathematical language vocabulary. 
In conclusion, there is many ways practitioners can support children’s mathematical and scientific development through outdoor play which is supported by theorists. Overall, it is important for practitioners to keep a balanced input into the child’s learning and encourage open, child led play to allow the child to develop independently but to also be there for when they need help. 
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