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Feature 1
The first feature that I would like to bring to topic in this picture is trees and the importance the links they have to scientific development.  According to C. Casella (2021) she believes that as a child grows and develops, the neurons in their brains are said to brand out like trees and being around this type of foliage could help the process along. Additionally, it is not the first-time researchers have found a connection between the presence of tress and the human state of mind as in the United Kingdom, similar studies have found children living in greener areas have better spatial working memory.  C. Casella (2021) also explains that trees can do things that other types of foliage cannot such as only trees are linked to improve mental health whereas grass is not. Children have shown an appreciation for the fractal patterns found in tree branches and the links it must shapes could be part of what calms children’s minds and invigorating some pathways in our brains. 
A resource that could be brought to the woodland to enhance children’s scientific develop is a magnifying glass. This can give children to experience more awe and wonder. J. Harries (2018) states that magnifying glasses are the easiest and most frequently used resource for young children to use in EYFS setting when observing the world in miniature. By using the magnifying glass, they are using their initiative to look up close features on the branches of a tree such as the patterns of them in which they are then developing fine motor skills and critical thinking skills. Also, to reinforce children’s outdoor learning clay could be brought to the woodland area. Using open ended loose parts can trigger imaginative play. A, Flexen (2015) believes that although clay does not have an instant wow factor, it is easy to explore the clay and is great for a messy play which combines construction with the exploration which is a valuable resource as a learning material especially if it easy for children to access on a regular basis. Clay has a calming and grounding effect on many children and because of its nature children can manipulate it in a range of ways. It is possible to create endless ideas that suit the transient ways that children develop, alter, and re-visit their ideas so concentration levels can be significantly increased. 

Feature 2
The second feature I would like to discuss in this image is the rope swing and how it has its connections in children’s scientific development. Firstly, it has a positive development in the scientific aspect as children can work out how they swing which is by force and using their body to slowly get into a rhythm of swinging. This is by raising the legs at the top of each swing, you can raise the overall centre of mass of your body, effectively raising the height of your swing. Each swing will slightly increase the swings potential energy. During this, not only will this allow children to learn and discover gravity and force. It also, allows children to learn about how to balance on a swing by holding their weight as they swing. Children will be able to discover how to maintain their balance without moving which is called static balance. Also, whilst children are invested into a rope swing, they will eventually discover that they need the ability to maintain balance and control of the body while moving such as swinging, hopping, or throwing.

Feature 3
The third feature I would like to discuss in this image is the use of the ground and what can be made using loose parts. I would like to choose mud kitchens to discuss and elaborate how it is beneficial in children’s mathematical development. Firstly, mud kitchens allow children to explore, use their own imagination and curiosity in an open-ended way. Mathematically, mud kitchens offer opportunities for children to measure things, fill things up and empty them. Mud can also support children’s mathematical learning journey and help children to recognise numbers and learn about spaces, shapes, and measurements. When children play in the mud kitchen, mixing water and mud, they will be able to make comparisons between quantities. There are opportunities for children to weigh the mud and decide how they would like the experiment to go.
Mud kitchens, also promotes children’s scientific development as by using a loose part such as a magnifying glass children are able closely explore all different types of insects and how they are all unique by their shape, colour, and patterns. This gives children the chance for hands on learning. Also, observing and exploring different insects leads to further inquiry and curiosity about the natural environment in which they have found. 

In line with the new curriculum (2022) they development contributes to the above developments as a nation and as it is set out in the well being of future generations Wales act (2015). It is also an important vehicle for embedding the child (UNCRC) in the experience of learning and teaching for children and young people and for giving them an understanding of their rights. The curriculum for Wales has six areas of learning one being mathematics and numeracy in which in the early years will involve children learning through play, working both independently and collaborating with others. Secondly, incorporating biology, chemistry, and physics. 
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The boxes in the table below will expand as you type into them; pre-entered text is simply for illustration.  You should delete irrelevant items and replace with text relevant to your circumstances.
Your overall risk rating – Low, medium or high – is based on your judgement about whether the BENEFITS of the activity or opportunity outweigh the RISKS.

	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

	Exploring heights
	Children are using force and weight by pulling themselves up.
	Falls and grazes. Possible chance of fracturing or breaking a bone. 
	Children and staff
	Explain that there are some branches maybe sticking out
Corner off certain branches.
Appropriate clothing such as long sleeves.
Have staff that are trained first aiders.
	Low 

	Swinging on a rope swing
	Children use force to see how much they can swing.
	There could be a fall hazard and there is a risk that they could break a bone if they fall from a height.
	Children and staff
	Explain to the children the precautions. 
Make sure the swing is at an appropriate height for the children.
Have a supervisor to be near the swing to assist the children if they want it.
Have staff that are trained first aiders.
	Low 

	Climbing the ladder
	Benefits their mathematical development by counting how many steps they need to take to get to the top. 
	If the weather is poor, the wood could be slippery, and children may fall. There could be a risk of cuts and bruises and potential fractures or broken bones.
	Children and staff
	Make sure the children have appropriate footwear on.
Explain that the ladder could be slippery due to weather conditions.
Have staff that are trained first aiders.
	Low

	Mud Play
	Problem solving as they are measuring how much mud they need to cement stuff together.
	Bacterial infection and the risk may be children could eat it the mud.
Children could slip and break a bone.
Eating inappropriate loose parts such as stones and bugs, which could be a choking hazard.
	Children and staff
	Have supervisors around to supervise the children whilst they play with mud. 
Children should have appropriate clothing and footwear on.
Have staff that are trained first aiders.
	Low




	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

	Bug hunt
	Scientific learning by magnifying the insects to see how big and small they are.
	Stings and scratches from the bugs.
Allergic reaction
	Children and staff
	Have a first aid kit provided.
Advice children to not touch insects such as bees and wasps.
	Low 

	Exploring greenery 
	Children may want to play hide and seek which will help to develop their counting skills. 
	Low laying branches.
Poisonous branches.
Allergic reaction to certain plants.
	Children and staff
	Discuss the boundaries around to the children so that they are aware.
Have staff that are trained first aiders.
	Low 

	Mud kitchens
	Mud kitchens involves scientific learning as children can get stuck in and experience the different textures and consistency of mud. Seeing how it changes when they add mud/water to their experiment. Teachers can prompt learners to explore by asking questions like: How does this feel? What happens when you had more water to it?
	Allergic reaction to certain bugs
Poisonous bugs
Allergic reaction to certain plants
Stings and scratches from bugs or plants
Children may want to eat the mud which is unhygienic. 
Children could eat loose parts such as mud, stones or bugs which is a potential choking hazard.
	Children and staff
	Have a first aid kit provided in case of an allergic reaction.
Advice children not to touch insects that could bite or sting such as wasps and bees.
Have staff that are trained first aiders.
	Low 







Part 4 - How adults working with children can support and encourage children to have an opportunity to engage with mathematical and scientific concepts in an outdoor space.
The role of the adult during an outdoor environment plays a significant part especially when children are present. The outdoor environment can hold tremendous value when it comes to mathematical play and learning. Therefore, it is important that indoor mathematical activities should not be taken outdoors as children are free from confined spaces which gives them the opportunity to play on a bigger, messier, and noisier scale allowing it to be a place where encouragement for future mathematicians is found states cosy direct (no date). It is important for adults to encourage children to explore the outdoors whether it is dry, wet, cold, or sunny. Adults can facilitate an environment rich in opportunity. This is somewhere that children will feel safe and eager to engage the world around them. there are many resources and loose parts outdoors that offer challenge and risk and appeal to all characteristics of effective learning. D, Ranheim (2020) believes that loose parts in a natural environment are open-ended, inspiring creativity and discovery. One area suited for the use of these types of materials is mathematics. Adults offering loose parts to children can be used to classifying sort and counting. Also, for measurements and to compare materials such by weight or size. Some of these materials may be, rocks, leave, sticks and wood. Provoking a young child’s interest in maths comes easily when natural loose parts are offered. Children seem to draw to materials that are real. In addition, a parent or teacher can strengthen the connection children have with the materials when they work together to collect natural loose parts. The adults are encouraging the child to be an active explorer in their outdoor environment, and it also strengthens children’s connection with the natural world. Once natural loose parts have been collected, the role of the adult could be to ask a myriad of questions to guide children’s thinking. For example: Tell me about your stick. Can you find something longer? What did we find the most? Adults could also demonstrate loose parts to model mathematical skills such as counting each leaf using a one-to-one correspondence, or how to measure by comparing two feathers. The most important factor through these playful interactions, rich mathematical language flows and becomes part of a child’s vocabulary. Therefore, memories made with natural loose parts can have lifelong impact on a child and their courage to learn more about mathematics. 
This relates to Simon Nicholson loose parts theory and according to early years outdoors (2017), in 1971, Simon Nicholson wrote an article ‘The theory of loose parts theory’. He has had a positive impact on many childcare professionals and most of his theory is still relevant to present day. His theory on loose parts was if adults surround children with loose parts and through observations children of all abilities can be creative and inventive with them. Nicholson’s definition of loose parts was called variables that go beyond open-ended materials to include phenomena such as music, gravity, concepts, playing with words and much more. Nicholson preached those adults need to surround children in an environment where there are lots of loose parts or variables as when an adult designs a space that is too clean and is almost impossible to play around with the adults have taken that special creativity away from the children. Therefore, the concept of loose parts extends to the environment in which the variables occur. Nicholson’s loose parts theory highlights the idea of having open ended transportable materials for children to be able to engineer and experience with believes early years outdoors (2017).
When adults arrange or plan outdoor play, it is believed that children learn best when they are playing, and they tend to learn a new task better when they are positively enjoying and feel relaxed. Therefore, positive outdoor play stimulates the mind and boosts creativity, helping children adapt and to problem solve which develops further mathematical skills states help guide (no date).
Adults can provide a stimulating outdoor play for children by having natural resources nearby. Investigating natural habitats enable children to find small creatures and learn about living things in the environment. Digging in areas that is surrounded by leaves and twigs supports children’s physical coordination as well as developing their natural curiosity. These resources can be explored in numerous of ways such as observation or using them to create something. All these factors allow children to develop a scientific concept by understanding the world around them and where certain insects or plants live commented Kimberley (2016). Another factor to promote a stimulating environment that adults could consider is offering sand and water giving children the opportunity to to mix the resources together. In addition, allowing the children to get messy and try out different ways of combining the materials or alternating them in whatever way they imagine promotes stimulating outdoor learning. Children can access and experiment with messy materials where they are using real life kitchen appliances to recreate events and experiences states Kimberley (2016). A. Harrison (2019) believes that mud kitchens will allow children of different ages to learn at their own level. Such as younger children will develop their sensory and imaginative skulls whilst older children will improve their mathematical and scientific skills as they can experiment. If adults encourage mud kitchens during outdoor play it is allows them to develop mathematical skills as they are exploring different activities which involve measuring water and mixing it with the mud to understand whether they need less or more water to get the consistency, they want. Teachers could then go on to ask questions such as, how many cups of water did you add to your experiment? How much mud did you add to your experiment? This will then encourage children to have a further understanding of mathematical quantities. Furthermore, mud kitchens also involve scientific learning as children can get stuck in and experience the different textures and consistency of mud. Seeing how it changes when they add mud/water to their experiment. Teachers can prompt learners to explore by asking questions like: How does this feel? What happens when you had more water to it?
In line with promoting stimulating play, the factors mentioned above provide children to discover, experiment and be curious which is a skill of science and mathematical outdoor thinking. It is important to for adults to known that outdoor environment reflects the learning and resources offered inside the setting to promote continuous provision. 
However, the barriers or outdoor learning and the challenges teachers or parents feel should not be ignored. Green schoolyard (2020) comments that outdoor learning tends to remain largely unrealised in educational practices. Only a small number of teachers the area and greenery around them as a learning environment as it is mostly used for physical education and science. They also stated that most of the other subjects in the curriculum are rarely considered to be part of outdoor learning. Teachers express that they feel hindered due to lack of confidence in their outdoor teaching expertise because of lack of knowledge and experience. They went on to report that curriculum requirements do not support outdoor learning and require most of the teaching activities is to be placed indoors. Moreover, teachers highlight those broader issues within the educational practice are work pressure, overload in responsibilities and a tiredness of educational changes hinders them from realising outdoor learning in their provided environment. Also, green schoolyard (2020) goes on the discuss the barriers teachers experience when attempting to engage in outdoor education is a concept related to outdoor learning that includes natural and built features designed to be used for outdoor learning activities. For example, teachers found management of children difficult, found incorporating materials on how to use them as part of their learning and found that outdoor planning more complex. Furthermore, teachers struggled to leave the security of the classroom as they suggest that leaving the classroom requires a different “mindset”. 
Moving on, another way for adults to act effectively is to be interacting through sustained shared thinking. Parenta (2020) believes that during practice sustained shared thinking is when adults and children think together or ask questions about why things happen the way they do or how things may work. For example, a child might ask how is the rain wet? Not only does this develop scientific knowledge as they learn about different types of the weather, but it is also erupting sustained shared thinking as they beginning to tell their own story or setting with a little prompting from their teachers. Questions also starting with “I wonder” or with “what if” is part of sustained shared thinking. The role of the adult is to tune into the child and listen to them but also to know when to respond. It is important for adults to know what the children are exploring or engaging with and to notice how they are interacting. To do this, they should get involved with them wherever they are playing. Adults can be a co-player, by offering their ideas in the play but then can also be someone who can be led by the children. 
Sustained shared thinking relates to Vygotsky’s theory. R. Thompson (2015) comments that Vygotsky’s theory emphasises that knowledge is constructed by the learner and development is influenced in which the way children live and grow. He also highlighted that the role of social interaction in not only developing understanding of language itself but in developing through thought and interoperating experiences. He saw in which children talk to themselves as an indication of the way in which language helps children regulate their behaviour. He argued that play allowed children to operate at a higher level than they found possible in other situations. Most famously of all, Vygotsky developed the theory of ‘zone of proximal development’. Zone of proximal development is the gap between what a child can do unaided and what they can do with some adult support. Parents or carers who know children well often scaffold intuitively – giving just the right amount of support as the child becomes more and more able to operate independently. To be effective, zone of proximal development requires: the engagement of a more knowledge or experienced other, these may be children or adult to model relevant language and actions. An activity that is neither too hard nor too easy. 
The importance of metacognitive talk is key in children’s development. According to R. Sword (2021) has found that metacognition is key to effective pupil learning as it can add up to seven months of additional learning and improve the outcome of disadvantaged learners. It is also a way for teachers to know how well children understand their own learning processes and regulate their learning to support them accordingly. This is important in the field, particularly when remote learning is taking place. Metacognition refers to an individual’s ability to plan, monitor, evaluate and make changes to their own learning behaviours to confront challenges effectively. For children, having metacognitive skills means that they can recognise their own cognitive abilities direct their own learning and understand their mistakes to improve effectively. It can help children to revise as it optimises their basic cognitive processes such as memory, attention and being able to solve or complete a task. It gives children the chance to learn more efficiently and effectively so that they can make progress. This is effective for children’s mathematical development as children with metacognitive skills might recognise that they have trouble applying formulas in mathematics, think about a mathematical problem they have solves before and the strategies they used and reflect on how they performed in a task and use this to inform their future work. For children to develop new metacognitive strategies, learn from their mistakes and reflect on what they have learnt, teachers need allow the tasks given to be difficult but within reach for them. However, it is important for adults to understand that the work they set up for children must not be too challenging for their capabilities as this leads to cognitive overload.  This is where, children’s thinking fails because they are trying to hold too much information in working memory. It is important to assess the metacognitive abilities of children and work effectively. R, Sword carries on explaining that for children to have metacognitive skills they need to know some strategies. Adults and teachers need to teach them how to learn as well as giving them opportunities to monitor and review their knowledge. One way is by adults modelling their own metacognitive approaches, show the children how they would approach a task whilst illustrating the thought process as they do so. An example is, if adults are asking children to work out a mathematical sum, they should write their own example first, explaining the steps. For outdoor scientific learning, if children were trying to think of a strategy to remember certain insects and their habitat, children could name them to help them remember. Also, if they were learning outdoors and needed to remember a mathematical skill, they could use loose parts such as sticks to help them write a sum in the ground. Therefore, if they were to re-enter the learning again they will remember the strategy they used to work out their answer. This would also help them practise self-directed learning.
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