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Awe and Wonder – Science, Mathematics and the Outdoors
Part 1 – Photograph
[image: ]Source
Part 2 – Learning Story
[bookmark: _Int_PBb7OqxT]The outdoor learning area shown in the photograph above is a short walking distance from the school that I am a practitioner in, which provides me with opportunities to take the children in my class outside to this area to explore and learn through play. The area is approximately a five-minute walk from the school, along a public footpath. The children in my class are aged 5 to 6 years old and are following the Curriculum for Wales Foundation Phase. This outdoor learning session was planned with a holistic approach with the learning objective being science and mathematics. I provided some extra materials to the area to support the children’s curiosity and exploration, these included plastic guttering pieces, different size and weight balls, scavenger cards and baskets. The area is high in loose parts providing children with opportunities to explore and learn through play-based activities. As there was uneven ground and slopes, the guttering and different size balls were provided with the idea that the children would work with each other looking at the different speeds of the different balls. The baskets and scavenger cards were provided for the children to explore the natural environment and find different things that are different textures, size and colour.  On this day there were 14 children taking part in the outdoor session, with 4 staff members, myself and 3 teaching assistants. This giving the pupil to teacher ratio to be at 14.4, keeping to the early years foundation statutory framework as cited by Department of Education (2024). 
Before we left the classroom, I explained to the children where we were going and what the rules would be and put the children into pairs. I gave them a high visibility vest each to wear over their jackets to ensure that the children could be seen easily. Once I had signed the class out at reception, we then made our way to the area. Durning our walk to the area, the sun went behind the clouds, one of the pupils, Thea, said ‘Why do I feel cold now? I was warm just now’. I replied to Thea asking her why she thought she was now cold. Thea looked up at the sky and then noticed the sun was no longer visible and said, ‘the sun is gone, is that why I am not warm anymore, because there are more clouds?’. I explained that Thea was right and that the reason she did not feel warm anymore was because the clouds had moved in front of the sun. This links with the Curriculum for Wales’ area of learning for Science and Technology and covers the Progression Step 1 - ‘I can show curiosity and question how things work’ for ‘Being curious and searching for answers is essential to understanding and predicting phenomena’ as cited by Welsh Government (2020)a. 
We then arrived at the learning area, where I got the children to take a seat on the logs so that I could explain the rules to them again and show them the boundaries for the area to ensure their safety. I also showed the children the extra items that I had brought with me and explained how the scavenger cards could be used, the children then got up from the logs and talked amongst themselves headed towards different areas. Some of the children went over to the baskets and scavenger cards, they picked a couple of cards up each and a basket and started looking at the different cards, asking the teaching assistant what the cards said. The teaching assistant told each child what their cards were asking them to find, this included something smooth, something bumpy, something yellow, as well as a few others. The children then started to look around the area for the items on their cards.  Some of the other children walked over to the area where the balls and guttering pieces were and started to play with the balls, picking them up and rolling them across the grass and there were some children that were walking around the area together exploring what was there and talking to each other. 
As I was walking around observing the children I heard many conversations happening between the children. Two of the girls, who were looking for items to match their scavenger hunt cards, were discussing with each other what they needed to find and then asking each other if they thought the item found matched their card. Polly needed to find something smooth, she found a leaf on the ground and picked it up and held it between her fingers and rubbed it, she said to Matilda ‘Matilda, feel this leaf. It is smooth, isn’t it?’. Matilda felt the leaf and agreed with Polly, Polly then popped the leaf into her basket. This also links with the Curriculum for Wales’ area of learning for Science and Technology and covers the Progression Step 1 - ‘I can show curiosity and question how things work’ for ‘Being curious and searching for answers is essential to understanding and predicting phenomena’ as cited by Welsh Government (2020)b.
[bookmark: _Int_McmQOLRR]I then observed the children that were playing with the balls. At first, they were rolling them across the grass, and as I listened to them talking to each other I heard that they were seeing who could roll their ball the furthest. Thomas said to Jackson ‘how far can you roll your ball?’, Jackson replied, whilst pointing across the grass a few meters away, ‘I can roll my ball all the way over there’. Then proceeded to roll his ball. Thomas then rolled his ball in the same direction, neither of them getting close to where Jackson had pointed to. They attempted to get the balls to go further without success, Thomas turned to me and said, ‘Miss why is my ball not going far?’. I replied to Thomas by asking him why he thought the ball was not going further than he thought it would, he said ‘I do not know, I can always roll a ball further than that’. I then asked, ‘Where do you normally roll a ball?’, Thomas replied and said, ‘On the yard in school’. I asked Thomas and Jackson if they thought the grass we were on and the school yard felt different, to which Jackson replied and said, ‘the grass is bumpy to walk on and the yard isn‘t’. This can be linked with the Curriculum for Wales’ area of learning for Science and Technology and covers the Progression Step 1 - ‘I can explore the environment, make observations and communicate my ideas’ for ‘Being curious and searching for answers is essential to understanding and predicting phenomena’ as cited by Welsh Government (2020)c. I then said that maybe this could be the reason why the ball is not going as far as they want it to and asked them what they think they could do to change that. Jackson pointed to the guttering pieces and said, ‘maybe we could use those and roll the ball down them’. Thomas then used some of the guttering pieces to roll the ball down to see if the ball would go further, and it did. Excited Thomas shouted ‘yay, let's try some more and see how far they will go’. This links with the Curriculum for Wales’ area of learning for Science and Technology and covers the Progression Step 2 - ‘I have experienced using basic prototyping techniques to improve outcomes’ for ‘Design thinking and engineering offer technical and creative ways to meet society’s needs and wants’ and Progression Step 2 - ‘I can communicate the effect forces have on myself and on objects’ for ‘Forces and energy provide a foundation for understanding our universe’ as cited by Welsh Government (2020)d.
I then continued my observations and could see three children looking around the ground and collecting materials near one of the trees. As I approached them, I could see that they were making something on the ground from the materials that they had found. I said to the children ‘Oh this looks interesting, what are you doing?’, Ezra replied and said ‘we are building a house for the bugs’, at this point I could see that they had used different size sticks to build the structure of the house, and were at that time collecting leaves. I asked, ‘what are you going to use the leaves for?’, Noah replied ‘the roof’, which I replied and said, ‘that is a good idea, why do the need a roof?’, ‘to keep dry in the rain’ said Noah, ‘and to keep warm if it’s windy’ added Mia. Mia then asked ‘what do bugs eat? Because we haven’t got anything for them to eat’, I asked the three children what they thought insects eat and they all said they did not know. I then explained that a lot of insects eat different plants or flowers, including the pollen from flowers. 
This links with the Curriculum for Wales’ area of learning for Science and Technology and covers the Progression Step 1 - ‘I can explore the properties of materials and choose different materials for a particular use’ for ‘Design thinking and engineering offer technical and creative ways to meet society’s needs and wants’ and Progression Step 1 - ‘I can recognise that plants and animals are living things which grow.’ for ‘The world around us is full of living things which depend on each other for survival’ as cited by Welsh Government (2020)e.
Part 3 - Risk Benefit Assessment
	Location / Activity:
	Woodland
	Date:
	15th September 2024

	Assessor: 
	Keira Jenkins
	Review date: 
	15th 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 of injury
	Overall risk rating: L/M/H

	Walking outside of school to the outdoor area and being in a public area.
	Children can learn how to keep safe in the community and build independence. Children can learn about road safety. 
	Walking passed strangers and dogs. Dogs may be off a lead.
Children may run onto the roads into traffic. 
	Children and adults.
	Explaining to the children before they leave school of the possible dangers of strangers and of dogs. Provide them with a strategy should they need one.
Children walking in pairs holding hands.
Children to wear high visibility jackets to ensure staff can see them more easily. Children are shown a video of the green cross code before leaving school. 
	L

	Walking on the grass which has uneven ground.
	Help children to develop their balance and their spatial awareness.  
	Injuries from a trip, slip or fall due to the uneven ground. Such as cuts, twisted ankles or pulled muscles.
	Children and adults.
	A member of staff to visit the area beforehand to ensure the safest route for the walk. 
As the children approach the grass area, explain to them that the ground will become uneven and that they should walk carefully to get used to the change in surface.
Have a staff member on the walk that is first aid trained and have a first aid kit.
Ensure all children wear appropriate footwear for the walk.
	L

	Children exploring the outdoor area
	Opportunity for the children to independently explore the world around them and build their curiosity.
Being in the natural environment is beneficial to children’s overall well-being. 
Allows children to take risks and develop an awareness of risk assessing themselves.  
	Litter or unsafe objects being left behind by the public, this could cause injury. Children may climb the trees and fall, causing an injury. Children may touch unsafe plants, such as stingy nettles or brambles
	Children
	Explain to the children the rules before leaving the school and again at the outdoor area, ensuring they are aware that they must not pick up items that are not natural to the environment and to inform staff if they see anything that is not. 
Staff located in areas where there are trees or other possible dangers to ensure the children are supported if they were to try and climb anything. 
Staff would have noted any unsafe plants before the session and would have a staff member in the area to ensure no children touch these. 
Have a first aider and a first aid kit available.
	L

	Children being out in an open area. 
	Children have a big open space to explore and build their curiosity. 
Children have more space for multiple activities and experiences to happen in the same session. 
	Children could walk off and get lost.
	Children 
	Frequent head counts and a register to be taken.
Appropriate pupil to staff ratio. 
Staff members at certain points of the area to ensure the boundary is clear and that they are able to see all the children at all times. 
Children are to wear their visibility jackets at all times to ensure staff can easily see them.
	L

	Children collecting different natural materials for the scavenger cards. 
	Children will have the opportunity to build on their exploration and work together to choose different materials which match what they are looking for. 
Builds children’s development of being inquisitive and questioning themselves and others.
Children have the opportunity to explore a variety of natural materials.
	Children may pick up an item that is harmful. 
Children may pick up a natural item that is sharp and could cause a cut.  
	Children 
	Ensure the children are aware of the natural items that are safe to pick up and which items that maybe harmful. 
Have staff members keep a close eye on the children so they can observe what the children are looking at and picking up. 
Have a first aider and first aid pack available. 
	L



Part 4 – Academic Writing 
[bookmark: _Int_QWc9xz5a]According to White (2014), young children benefit greatly from being in the outdoors, as being in this complex environment can support children’s holistic development. Unlike the indoors, which cannot provide children with the relevant experiences that they need to develop holistically. Additionally, White (2020) suggests that young children require actions and sensory experiences in order to be able to learn, as experiences felt with the entire body have a deeper meaning. It is stated that movement creates chemical production of nerve growth which enables physical development of the brain. The outdoors and movement also help children build an awareness of their body and their own balance, which builds on their vestibular and proprioceptive senses. Furthermore, Queen Margaret University (2023) adds that to ensure children have a strong foundation for their lifelong learning and well-being practitioners must provide opportunities for children to develop holistically. The key areas of holistic development of children are physical, cognitive and social-emotional development, all which support children’s brain development and their capability to adapt to external environments and learn and develop.
The National Library of Medicine (2023) states that, in Piaget’s theory, Piaget divides children’s development into four developmental stages which children move through as they mature. During these stages children use a balance of assimilation, where they fit new information into mental schemas they already understand, and accommodation, where they adjust these already understood schemas for the new information. Birth To 5 Matters (no date), adds that children will repeat a behaviour until it is learned in different contexts, different behaviours will link to the different types of schemas. The different types of schemas are trajectory, enveloping, enclosure, transporting, rotation, connection, positioning and assembling, all of which have different behaviours that represent them. Once they have been mastered there can then be an extension to the behaviour, for example, trajectory schemas behaviour could be throwing an object in different directions, this can be extended to using a target to throw the object to. 
Additionally, Bhagat, Haque and Jaalam (2018) add that, according to Piaget, children experiment and make their own observations when they are interacting with the environment and are like little scientists during their learning processes. As children interact with the environment around them, they build on knowledge that they already have and learn new information and ideas. Furthermore, Froebel Trust (2023) states that schemas are most often seen in children during child led play, and that they are repeated patterns of behaviour which support the children’s learning and development and their understanding of the world around them. For this reason, Froebel believed that play is fundamental for children’s development. Richardson (2014) agrees that play is fundamental for children’s physical, intellectual and emotional development, as through play children are provided with stimulation, well-being and happiness.  Being in the outdoors gives practitioners many ways of meeting the play needs of children and building their learning experiences.
According to Tovey (2013), Froebel suggested that the foundation for children’s learning development is laid when they are in the early years of childhood, and that their learning is best when provided with opportunities where they can learn through play and self-activity. Additionally, d’Ascoli and Hunter (2022) state that when children are outdoors, they are engaging with all their senses while they observe and investigate the environment. By providing these first-hand experiences, children gain their own knowledge and understanding of the world around them, it also gives children to opportunity to communicate their findings with peers and practitioners, thus developing literacy and communication skills. Practitioners following the Froebelian approach would ensure that their outdoor learning environment is creative and open-ended and consists of a variety of materials from both natural and made materials. Which enables the environment to be flexible to the many different interests of children and therefore their learning opportunities. 
According to Cohen and Waite-Stupiansky (2020), children’s knowledge for Science, Technology, Engineering and Mathematics can flourish when they engage with nature, as nature provides children with play-based learning opportunities for life cycles, weather, seasons and climates, space and time, to name a few, which enables to concepts they learn to come alive. Likewise, Skinner and Stevens (2012) states that the use of outdoor learning for teaching mathematics to young children's benefits them greatly. While outdoors children, through play, will explore different areas of mathematics such as numbers through counting the natural materials that they find, measurements through building dens and choosing what size materials they are going to use or exploring different ways to use tally charts when looking for different trees, plants or flowers. Additionally, Early Science Matters (2021) discusses the importance of using loose parts in outdoor environments and that providing children with loose parts as a part of their learning provides them with opportunities to experiment through natural materials within a STEM rich environment. Thus, giving children opportunities to experiment and solve problems in more complex ways.
According to PACEY (2019), Simon Nicholson created the concept of loose parts and has discussed the benefits to children’s development that a loose parts environment provides. Loose parts enable children to explore everyday objects and learn through them by providing children with curiosity and exploration, which is all led by the child. Moreover, Cankaya et al (2023) adds that Nicholson’s concept of loose parts with the description that the loose parts materials have many affordances, which links together with Gibson’s Affordance Theory. This theory discusses how the world can be seen as an object which has many possibilities and affordances, which is the way in which the object can be interacted with. By providing children with play materials that have many possibilities and affordances, practitioners are providing children with greater opportunities to develop their skills and learn through play-based activities. 
Waters and Rekers (2019) states that the way in which practitioners provide children with access to the outdoors is crucial to the children’s learning opportunities during their time in that outdoor space. To ensure that children are benefiting from the outdoors, the practitioners planning and taking the sessions must support the children to take risks and provide challenges for them. Furthermore, Bilton and Waters (2016) adds that the quality of practitioners working with children, and their level of training and qualifications, has great significance to the outcomes of children’s learning. As set out in the Curriculum for Wales guidance under the ‘Enabling Learning’ section, practitioners should follow the guidance of becoming an enabling adult by providing children with a variety of opportunities and experiences to support the children’s holistic development through cross-curricular experiences (Welsh Government, 2023). However, as stated by GOV.UK (2023), staffing recruitment and retention challenges can provide a barrier for schools to be able to provide quality education to children, especially within early years settings as they require a high pupil to teacher ratio and are having to rely on agency staff to ensure these ratios are met. Additionally, Ernst (2013) discusses responses to a study regarding perceived barriers for the use of outdoor learning areas, with the majority agreeing that the main barrier is a lack of access to an outdoor learning area or the lack of walking access or transportation to an outdoor learning area. Other barriers, such as time, weather, safety concerns and lack of staff were also discussed. Barriers can be overcome, such as using environmental educators for support on finding local outdoor areas near the school or setting up an outdoor area within the school. Also, an understanding that natural outdoor areas will pose a risk more than an indoor area and the risk need to be assessed as being as safe as necessary and not as safe as possible as being exposed to risks aids children’s development. Furthermore, Beames, Higgins and Nicol (2012) state that practitioners need to develop skills to ensure that they can respond appropriately to factors that could pose a barrier to the children’s learning, whether it be a barrier that could affect the whole class or a barrier that would affect one child. The practitioner must ensure that the children are prepared for the weather conditions, ensure that they plan ahead and prepare for any circumstances that may arise from knowing the surrounding from previous visits and ensure that children are staff by explain road safety beforehand and ensure staff ratios are to the appropriate number.
[bookmark: _Int_RKDtwPIH]The Welsh Government (2024) cites that The Curriculum and Assessment (Wales) Act 2021 has established the new Curriculum for Wales. Within the new Curriculum for Wales the Act has set out the four purposes of the curriculum in law and sets out that all schools must adopt the curriculum and apply the curriculum ensuring that all children develop in the ways that the four purposes describe. Furthermore, Learning Through Landscapes (2023) adds that the Curriculum for Wales has included the value for outdoor learning and the effectiveness for high levels of well-being and confidence, holistic development, opportunities for cross-curricular skills, development of curiosity and opportunities to experience and to learn from risk. Hayes and O’Neill (2016) add that children benefit from having safe and stimulating enriched learning environments, and that the quality of the learning environment has an impact on the quality of children’s learning opportunities. Theorist have discussed that the design and layout of learning environments have an impact on children's behaviour and therefore their learning and that practitioners should ensure that their learning environments create positive opportunities for learning by reflecting on them. It has been identified that the Reggio Emilia Approach in Italy supports this type of environment. Furthermore, The Education Hub (2019) describes the Reggio Emilia Approach as being a child inquiry and project-based curriculum, while focusing on the child as being capable of leading their own learning. The main features of this approach focuses on supporting children make their own inquiry-based learning, which encourages them to make sense of the world around them. From this inquiry children and practitioners discuss projects and research based on individual interests, where children are encouraged to join in on discussions and other projects. Practitioners must provide learning environments which are designed with the children having meaningful experiences and materials to cooperate this. There is some research to show that preschools in the United States, that follow the Reggio Emilia Approach, have science rich learning environments which have the potential to lead to effective learning for children in early science education.  
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