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Awe and Wonder – Science, mathematics and the outdoors.
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Part 1 

Feature 1 - Plant and animal life. 

There are many different types of plants and animal life in this picture. There would be bugs in the ground and birds in the trees. There is also a range of different plant life including growing vegetables, trees and dead grass. Children could use plant and animal life to help them develop mathematical concepts such as life cycles. The children could identify the different plants and animals in the outdoor space, and compare their sizes and weights.
Hunt, (2022) explains that it is important for children to learn about life cycles as is can help them develop their understanding of the world and help them deal with situations involving life and death. 
According to Welsh Government (2022) children are able to recognise how other living things react in their environment, this can help the children develop an understanding of how living things can adapt to their environment and evolve over significant periods of time. The children could also compare the colour of the green grass compared to the dead, brown grass. 
weighing scales could be added to this environment so the children could compare the weights accurately. Baskets and coloured paper could also be added so the children could collect and compare different colours in the outdoor area. 
Skinner, (2022) suggests that when children play with sand and mud they are acquiring new maths skills, children can count and measure and provides them with opportunities to experiment. Welsh Government (2015) state that during the foundation phase, children develop their mathematical skills through practical and play activities. By exploring with the plant and animal life in this picture, children will be able to sort, match, sequence and compare the living things. They would also be able to create new patterns and work with a variety of different textures like mud, water, leaves and branches. 

Feature 2 gradient ground / sloping uneven surface. 

Bilton (2010) states that the environment in which children learn has a direct impact on their behaviour. She states that children can become less hyperactive and can concentrate better if they are allowed to play freely in the outdoor environment.
The photograph above includes sloping ground and uneven surfaces. This could help children with their movements and balance. Little Champs Therapy (2020) explains that walking on uneven surfaces strengthens muscles in childrens’ feet and legs.
According to Twinkl (No Date) a force is simply a push or a pull in a particular direction. Using the gradient ground in the photograph above, Children could carry out many different activities in order to experiment with forces and movement to help develop their scientific concept. Children could experiment with different shapes and weights to see what could roll down the hill the fastest. 
Different size balls could be added to this activity to help the children compare weights and speed of the ball. A plank of wood or some piping could also be added to make a steeper slope for children to determine what makes the objects go faster. Children can compare the movements and compare the speed of each item on a smooth surface compared to a gradient ground. 

Feature 3 – Different patterns and loose parts.

In the photograph above there are many different patterns, textures and colours that children can play and experiment with. Knight, (2011) suggests that an ideal outdoor learning area should consist of a range of different plants, trees and rotting wood in order to find plenty of bug life. She states that the Reggio Emilia approach encourages creativity and personal development and focuses on the individuality of the child, by taking children into the outdoors and into a learning environment like the picture above, they are encouraged to explore and create different shapes and patterns. To do this the teacher could supply the children with playdough or clay to make moulds of the shapes. 
Bilton (2010) suggests that children need a range of versatile resources, she explains that giving children materials that do not have a specific function ensures that children’s play is not limited or controlled by the object. In this instance there are many different rocks, leaves and sticks, all of which are different shapes and sizes. The children will be able to challenge their mathematical skills and develop their mathematical concepts by grouping different shapes and colours. The teacher could ask the children to collect things which are the same size as their arms or thumbs or collect things which are a certain colour. A basket and dulux tester papers could be added to this task so the children can collect a variety of things and match the colours. Welsh Government (2020) explains that applying mathematics in the outdoors can help develop learners’ resilience as well as a sense of achievement and enjoyment. They also state that play plays an important part in the development of mathematics and numeracy which in turn will enable children to problem solve, establish connections and collaborate with others. Welsh Government (2015) states that Mathematical development outcomes in the foundation phase include children being able to identify numbers and recognise ‘more’ or ‘less’ in their play. While collecting different things from the outdoor area, children are carrying out tasks required to meet these outcomes. 
Ryder (2015) States that there are many items that can be added to the outdoor area which are low cost and can present children with endless opportunities to be creative. These include tarpaulin, wooden plants, crates and ropes. She states that loose parts should be provided to young children as they encourage creativity and there are endless opportunities to engage in open ended activities in child led play. 

Part 2 

According to Ryder (2015) The EYFS statutory framework (2014) requires us to demonstrate how we are managing risk. This is shown in the risk assessment below. 

	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

	Different plants, insects and bugs.
	During the Activity children will be able to discover a wide range of plants, many of which will have small insects hiding in and around them. The children will benefit from this activity as they will be able to learn about life cycles and the environment in which insects and bugs thrive. The children will be encouraged to count and use their mathematical skills. They will also learn about the different colours of the plants and flowers and will be able to notice that some flowers are dying due to the change in seasons. 
	The risks and hazards that may come with this activity are some children may be allergic to some insects or plant species. This activity will be taking place in the summer time, so the chances of wasps and bees being found is highly likely. This could pose a risk to both children and practitioners as they could sting and cause an allergic reaction. 
another haxard is animal droppings that could contain diseases.
There may be sharp tools or chemicals left by gardeners. 
Children are also at risk of sunburn as the activity is outside.
	The children and practitioners
	The children will be told in advance to take precautions and to be aware that there will be bugs and insects around. They will be aware of what nettles look like and will be shown areas in the outdoor space that may contain them. If there is a large area with nettles or any other hazardous plants the practitioners will ensure that it is fenced or taped off and the children will be made aware. 
The practitioner will be first aid trained and will carry an Epi pen in case of any emergencies. 
The children and practitioners will be required to wear PPE such as gloves in order to minimise contact with any droppings that may be on the ground from animals. 
Both practitioners and children will wash their hands after handling any insects or bugs
If there are any sharp tools or chemicals left by gardeners they will be removed from the area and placed in a safe place where they pose no harm to the children. 
Children will need to be wearing sun hats and suncream. 

	Medium

	Walking/ Rolling on gradient ground
	During this activity children will be able to explore forces. This activity will help children become more coordinated and it will aid in their vestibular development which they need to improve their balance. Children will benefit in all aspects such as scientific concepts where they can see differences in the speed when comparing different objects. 
This activity also gives children the opportunity to explore how things move on uneven ground. This activity can aid in teaching children about forces. 
	This activity could present some hazards such as falling and grazing their knees as the ground may be unstable with all the loose part on the gorund. 
Another hazard could include children falling on eachother if they are rolling or going too fast 
The children are at risk to sunburn as the activity is outside.

	The children and practitioners.
	The practitioner will assess the ground and move any large objects that could potentially cause a child or practioner to fall. 
The children and other practitioners will be made aware of any parts that cannot be moved. 
Secondly, the practitioner will be first aid trained and will be carrying a first aid kit. 
Children will be encouraged to hold their arms out to aid with balance and minimize risks of falling.
Children will need to be wearing sun hats and suncream. 
	Medium

	Playing with loose parts.
	In this activity children will be able to use their imagination while engaging in open ended play, this allows the children to express themselves without the input of an adult. This activity will also improve childrens fine motor skills as they pick up and move small objects.
	The hazards this activity may present could be injury if the children throw or play fight with sticks and stones. 
The children are at risk of sunburn as the activity is outside. 
	The children.
	Children will be told not to throw any loose parts. A Practitioner will assess the ground and remove any loose parts that could potentially pose as a danger to the children.
Children will be encouraged to wear long trousers and long sleeve tops which will minimize cuts and bruises if they do fall.
Children will need to be wearing sun hats and suncream. 
	Medium

	Climbing the trees
	This activity brings many physical benefits for children. It gives them the opportunity to challenge themselves whilst having fun and exercise. It stimulates their senses while being close to nature. 
This activity will also increase childrens hand eye coordination, balance, flexibility and physical strength. By embedding this into children at a young age it can also challenge childhood obesity. 
Along with physical benefits, this activity also offers mental benefits. It can increase their ability to solve low risk problems, increase their ability to complete an activity sequence while also improving their decision making skills. 
	This activity could present some potential hazards such as falling out of the tree and cutting, bruising or even breaking a bone. 
This activity could also pose a risk to children and practitioners standing below the tree.
Another risk could be a child potentially getting stuck in the tree or climbing too high and getting stuck.
Branches could fall out of the tree and hit a child below.
The children are at risk of sunburn as the activity is outside. 
	The children in the tree.
children and practitioners below the tree.
	A first aider will be present at all times and a practitioner will assess the tree for any loose branches and remove them if possible. If the practitioner deems that the tree is unsafe, the children will not be permitted to climb.  Children will be taught on how to recognise dead branches and to avoid them. 
One child at a time will be allowed to climb the tree with the supervision of a practitioner, the children will only be permitted to climb where they can get up and down unaided without the use of climbing aids such as rope or the help of another. 
Children will be wearing appropriate shoes and clothing. 
Children will also need to be wearing sun hats and suncream. 
	High






Part 3 


Joyce (2012) states that children should be supported by highly trained, receptive adults as they learn through sensory experiences such as play. She also states that the term ‘child-centred’ can lead back to Froebel who believed that it was important for practitioners to understand the importance of observation when working with children as well as offering support and guidance where necessary. Early Education (no date)  
EYC (2015) would agree with this as she also advises that the practitioner pays close observations to see what skills the children already have in order to plan activities which are challenging yet achievable in order to boost their confidence. Kurt (2020) would agree with this as he refers to Vygotsky’s zone of proximal development where children have steps to learn with the encouragement and support of the practitioner in order for them to achieve their main goals. He also states that Vygotsky believed that students would not be able to reach the same level of learning by working alone, he states that children travel through the zone of proximal development by working with a more knowledgeable other whether it be their teacher or another student.
EYC (2015) suggests that adults working with children can encourage children to have an opportunity to engage with mathematical and scientific concepts in an outdoor space such as the one in the photograph above by providing children with useful loose parts. For example they could be given a basket which could be used to collect leaves, stones and sticks which can then be counted and the children can compare their shapes and sizes Gifford (2020) suggests that focusing on shapes may be beneficial for some children when introducing them to mathematics. She suggests that practitioners can ask children to find two objects that could create a shape, therefore introducing angles and shapes into their play.  Play Scotland (2022) would agree with this as they state that by introducing everyday objects found in nature like sticks, stones and water, children will improve their creativity skills as the objects are open ended, they state that loose parts enhance children’s ability to think imaginatively. 
Ranheim (2020) Suggests that practitioners can support children with mathematical concepts just by taking them outdoors, he explains that children become more engaged and interested in maths when natural loose parts are offered, for example leaves can be used to investigate symmetry and counting while stones and rocks can be used for measuring and comparing weights and sizes. He emphasises the importance of children and practitioners working together in order to establish children’s connections with the natural world and for them to become natural explorers. Welsh Government (2022) would agree with this as they state that communication with others helps children to build social relationships which provide opportunities for friendship which in turn has a positive effect on their emotional wellbeing. 
Learning through landscapes (2022) would also agree with this as they state that the best resources a practitioner can provide for children are those with a high number of potential uses. For example, a stick can be used as a sword, a gun, a walking stick and many more while a plastic toy car has only one use. These types of resources can enhance a child’s natural sense of curiosity and imagination. He states that practitioners need to observe and evaluate children’s wellbeing. The happier and more spontaneous a child is, it is more likely they’ll have a strong sense of wellbeing, which in turn means that their intellectual development will thrive.  Bruce (2022) states that playing in the outdoors contributes to key areas of mathematical development. These are exploring and finding different shapes and patterns and using mathematical terms when predicting and describing outcomes.
Learning through Landscapes (2022) recognises the fact that practitioners need to raise awareness of the importance of outdoor play to parents who sometimes will not understand the benefits that it brings. Early years foundation stage (2008) would agree that it is important to enforce positive relationships between parent and practitioner, so they can work together in order to support the children’s learning. 
Bilton (2010) suggests that a good outdoor area is essential when working with children. She states that practitioners need to be seen as ‘playmates’ or helpers rather than a leader. 
Knight (2014) suggests that practitioners use Maslow’s hierarchy of needs in order to gain trust and instil confidence within the children. She states that the lower levels of needs must be met before the higher levels can be achieved. She states that this model is used in Forest schools in order for the children to achieve their highest goals. 

EYFS (2008) states that every child deserves the best possible start in life in order for them to fulfil their full potential. They also state that a child’s experience in early years impacts them on their future and life choices. They also state that the environment in which children learn is essential in extending children’s development and learning and that children should be provided with support by the practitioners to enable them to have good social skills, respect for others and a positive attitude to learn. 
Inspiring Scotland (2020) states that playing outdoors is even more important now as practitioners are expected to spend more time outside due to the Coronavirus pandemic.
However, Practitioners can use this to their advantage as Knight (2013) states that children thrive in the outdoors. She also suggests that learning in the outdoors is especially important for kinaesthetic learners. 
Due to the coronavirus pandemic many children have poor communication skills. Knight (2013) explains that by developing maths skills and solving problems in the outdoors children are encouraged to communicate with eachother and the practitioners and therefore developing their communication skills. 
In the photograph above there are many opportunities for children to participate in child led play. Practitioners can support them by simply engaging with the children. When children think that adults are invested too, it validates their efforts and contributes to their emotional development. Rymanowicz, (2015) states that practitioners can support children by providing choices for the children, by doing this and giving the children a sense of freedom to make their own choices which helps them feel empowered and in turn they will able to lead their own learning experiences by basing them on their own interests and abilities. 
Practitioners can support children to have an opportunity to engage with scientific concepts by taking them to an outdoor area like the one pictured above. The practitioner could provide ramps/ pipes and balls as extra loose parts in order to encourage the children to engage in a scientific activity. The children will be able to experiment with the gradient ground and use scientific and mathematical terms such as forces, weight and speed in order to determine what makes the ball or object roll faster. The practitioner could engage with the children and ask open ended questions in order to stimulate their curiosity. The children would then be able to predict what could happen if they changed their ramp and experiment with different objects. Following this, the practitioner will be able to assess the children’s needs in order to plan any future activities. Bruce (date) suggests when planning for activities in the outdoors, that practitioners should think big, they should offer a larger variety of loose parts, that differ in sizes. She also emphasizes the importance of communication between children and practitioner. This process helps learners make sense of what they are doing and provides them with many opportunities to explore a range of scientific and mathematical concepts. 
Montessori Nature (2022) suggest that children develop crucial skills like self confidence, reliability and responsibility if they are introduced to gardening at a young age.
Children would also benefit from visiting an outdoor area like the one in the picture above as they would be able to experience first-hand how flowers / fruit and vegetables grow and have the opportunity to plant their own, by doing this activity many times throughout the year, children will be able to also experience life cycles. Knight (2011) would agree with this as she refers to Montessori’s approach which demonstrates the importance of repetition, she states that children need to repeat activities in order to learn the concepts embedded in them. Knight (2014) would agree with this as she states that children who are exposed to outdoor learning have more self-control and better responses to other living things and the environment around them. 
Knight (2013) Carried out many case studies and found that children learn best in the outdoor environment. The children were more engaged in activities and developed excellent problem-solving skills. 
EYFS (2008) explain that children need to be able to recognise simple patterns, recognise numbers and be able to solve practical problems, they explain that children learn from going outdoors in the natural environment where they can encounter creatures, plants and natural objects. 

In conclusion, there are many ways in which adults working with children can encourage children to have an opportunity to engage with mathematical and scientific concepts in outdoor spaces. After conducting my research, I have found that one of the most effective methods is to add loose parts to outdoor areas, so children can participate In child led play and communicate effectively with each other and the practitioner about mathematical and scientific concepts. In reference to the photo above, it is a great area for children to be able to explore their natural surroundings and engage in activities that will enable them to develop their mathematical and scientific skills. 
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