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Awe and Wonder: Science, Mathematics, and the Outdoors 

Part 1 
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Part 2 
The people visiting the site will be children, aged between 5 and 6 years old, alongside the teaching staff within their classroom. In the photograph, there are a variety of materials available for the children to access to develop their scientific and mathematical concept. One scientific concept the children can explore within the area is life cycles of the different insects present on the site. In the nature play area, there are two areas in which the children can discover and explore life cycles of insects. There is the ‘Bug Hotel’ and ‘The Wormery’. According to The Royal Horticultural Society (RHS) (2024), the definition of a wormery is a composting area in which the kitchen waste goes in, and the worms actively work. As stated by Twinkl (No Date), the definition of a ‘Bug Hotel’ is a human-made outdoor structure, typically created with natural materials and is built in an outdoor environment. A ‘bug hotel’ is utilised to attract minibeasts, and give them a place to shelter in. Whilst having access to ‘The Wormery’ and the ‘Bug Hotel’, the children can further develop any ideas on the life cycle of an insect by discovering what bugs are living in the hotel, or aiding staff members in building the hotel themselves. Following progression step 1 in the Welsh Government’s Curriculum for Wales (2020) document, the children need to be able to recognise that animals and plants are living things that grow. For this to happen, the children need to be able to witness the live animals in the hotel and ‘The Wormery’ moving and developing over a period of weeks. After recognising that creatures are living things that grow, the children can then move onto progression step 2, as per Curriculum for Wales (2020), the children can communicate their findings visually by drawing what they have discovered, and possibly writing a simple sentence as a description. To make the activity more inclusive, the children could also take photographs of the insects' development over a period of a few weeks in the style of a logbook. As captured in the image above, there is a fire pit cooking area. This particular area can be used for the children to develop both scientific and mathematical concepts. For example, the children could gather wood chips and leaves from the play area, and weigh or count the items and use them as ingredients. For extra creativity, the children could count the minutes the ‘food’ needs to be in the oven for. This can help to enhance mathematical skills. The children could include the use of water in the fire pit area and utilise it to enhance their estimation skills. While the children are playing and interacting, the adults present will be allowing the children to participate in associative and cooperative play. Sheridan et al., (2002) defines cooperative play as when children share ideas and equipment, and associative play is defined as when children play in close proximity with each other, but have their own ideas about play. If the adults present feel as though a child is struggling to communicate their ideas, then an adult can ask leading questions, such as “What do you think will happen next?” or “Why do you think…?”.
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If any extra resources were to be added to the environment, it would be preferable to add an area in which plants can go. The reason behind this is so the children can experiment with both mathematical and scientific concepts. These concepts are plant biology, and measuring the difference of the height of plants as they grow. The reason why it would be preferable to acquire plant biology is because children can discover the importance of plants. This can include how plants can be used as food and how plants can create habitats for animals. If another feature was to be added to the environment, it would be preferable for a water wall to be added. A water wall can be used for measurement. As stated by the Welsh Government (2020), Progression Step 1 is about using a variety of objects to measure. This step can be explored through adding items that can hold water to the water wall. For example: jugs and buckets. By using these items regularly, the children can slowly progress onto Progression Step 2 and Progression Step 3. Progression Step 2 being using non-standard units of measurement to measure and estimate, before moving onto standard units of measurement, and Progression Step 3 being having the ability to estimate and measure length, capacity and mass using the correct standard units of measurement. Progression Step 2 and 3 are feasible, if the children had access to items that could hold water, but was also an interest to them. If any part of the environment chosen could be adjusted, it would be preferable to allow more space for freedom of movement. For this concept to be successful, it would be a good idea to add items to the space such as hoops, bean bags or balls. The reasoning behind this is because the use of bean bags, balls and hoops can aid children's gross motor skills. According to Goodway et al., (2019), gross motor skills are defined as when several large muscles are used to complete tasks. These tasks include: running, throwing, and catching. A simple activity the children could partake in could be tossing a beanbag into a hoop. The children could change the distance they throw the beanbag from to challenge themselves further. This activity can aid the development of children’s gross motor skills, and their ability to understand non-standard units of measurement. The children could also undertake partner work by throwing a beanbag or ball back and forth to develop gross motor skills and hand-eye coordination. As for mathematical concepts, the children can develop their counting skills by grouping the coloured bean bags together and counting all the red bean bags, for example, or to challenge the children, they could count the bean bags in twos, if able.




Part 3 
Risk-Benefit Assessment 
	Location/Activity
	Nature Play Area 
	Date:
	29/03/2024

	Assessor:
	Caitlin Hughes
	Review Date:
	30/09/2024



        

	Experience exploring outdoor space in photograph
	How will young people BENEFIT from this activity?
	Hazards and associated risks
	Who is at risk?
	PRECAUTIONS in place to reduce the risk of injury
	Overall risk after precautions 
RATING: L/M/H

	Use of fire pit / cooking area
	Cookery outside is engaging. 
The use of a mud kitchen can allow imagination, role play and a new sensory activity. 
Mud kitchens can encourage communication and language development. 
Mud kitchens can also encourage children’s understanding of the world. 
Mud kitchens can give children the opportunity to work in a team.    
	Children may ingest soil or dirty water. 
Could possibly result in illness. 
Heavy pots and pans filled with natural materials may result in injury if dropped on hands and feet. 
Soil may get into their eyes.  
  
	Children
	Ensure the adults keep a close eye on the children while completing the activity. 
Speak to the children in a clear manner, and explain that the water and soil should not be consumed. Adults should also explain in an appropriate manner what could happen to the children should they consume anything they should not during the task. E.g. they could become ill. 
Educators could model the use of the soil, in order to ensure that the children can use the soil and other natural materials in a sensible manner. 
Educators could keep an eye on the children to make sure the pots and pans do not get filled too high to reduce the possibility of an injury. 
	L

	Washing up - Children 
	Teaches the children life skills and good hygiene. 
Teaches the children team building skills. 
Teaches children a sense of ownership and responsibility. 
Can further develop gross motor skills.  
  
	Children could slip on the wet floor. 
Accidentally bump or knock themselves or others with resources. 
Allergies to dish soap. 
 
	Children
	Educators to provide a small bucket with warm, soapy water to clean any dishes / pots outside to reduce the chance of slipping. 
Children to be educated on the dangers of slipping, and if cleaning indoors, the children should be taught to avoid the water. 
Educators to be provided with a mop to clean up any spills. 
The setting could provide the children with washing up gloves to reduce the chances of an allergic reaction. 
The children should be supervised by the educators, and the educators could model how the children could wash up to reduce the risk of injury.  
  
	L

	Pieces of natural materials. E.g: Pinecones, leaves. 
	Development of fine and gross motor skills, including: gathering of materials, and pouring. 
Developing a connection to nature 

	Choking 

	Children 
	Ensure there is extra supervision from educators when the children are outside exploring. 
Ensure the children are aware of the dangers of the consumption of natural materials. 
Make sure the children are aware to not put small objects into their mouths.  
	L

	Use of insects / insect houses 
	Developing a connection to nature. 
Can help the children alleviate any fear of insects. 
Aid the children in learning about empathy towards any living things.
Encourage the children to make observations.  
	Possibility of insect bites / stings.
Possibility of allergic reaction to insect bites / stings. 
Possibility of injury from the wood - risk of splinters. 
 

	Children and Adults
	Ensure the Bug Hotel is secure, and no splinters or nails are visible. 
Ensure educators are first aid trained and are aware of how to handle any insect bites or stings. 
Wash hands both before and after any contact with insects, or other outdoor materials. 
Request the children bring spare clothes, in order to ensure there are no small eggs on their clothing. 
When outside, try requesting for everyone to wear long trousers or long sleeves to reduce the risk of bug bites and stings. 
	L


















	Manoeuvring around outdoor resources
	Guide the children in learning about water safety, which will benefit them when it comes to safe play. 
Encouraging the children to take part in a new sensory activity. 
	Possibility of children and other adults slipping on water. 
Increased risk of injury from slipping, tripping, and falling over benches / large rocks around the fire pit.  
	Children and Adults 
	Ensure the children are taught by educators how to be safe around flowing or still water. 
When outside and around water, encourage the children to wear wellington boots or other types of appropriate footwear. 
Ensure the children are aware of how to move safely around the outdoor area. 

	L



Part 4 
The overall focus of this assignment is to evaluate how adults can support both mathematical and scientific concepts in an outdoor environment. The key focus of the assignment will be on loose parts, and how loose parts in an outdoor environment can enable experimentation and observation from the children in the early years.  

According to Play Scotland (No Date), loose parts are defined as materials that can be used in a creative manner. The materials provided have no instructions and can be used in any way the children wish. Loose parts can also provide good sensory play experiences. As stated by Ginsburg (2007), playing with loose parts, and having unrestricted play gives children the opportunity to show creativity, as well as demonstrate a sound knowledge of cognitive, social and emotional skills. The Theory of Loose Parts came from theorist Simon Nicolson in 1971. Nicholson (1971) wrote that people feel unable to explore new concepts with new and various materials, especially young children. Nicholson (1971) claims young children find the world a restrictive place, therefore, they cannot explore and experiment with fluids, living objects, or anything to satisfy their curiosity. Robertson (2017) believes that in order to maintain a strong mathematical environment for children to thrive in, children need to have the freedom to play and experiment. Robertson (2017) says this can be done through children playing with open-ended resources, also known as ‘loose parts’. Loose parts can include items such as sticks and stones, repurposed materials, and water. In order for adults to encourage and support mathematical concepts in an outdoor environment, educators could create a game to encourage the children. For example, Robertson (2017) suggests using loose parts to aid children’s understanding of weight and size. Robertson’s idea consists of collecting a range of containers for the children to decide which they think ranges from the lightest weight to the heaviest weight. According to Bose & Seetso (2016), teaching staff or educators have an important role when it comes to supporting and guiding children in learning scientific and mathematical concepts. Bose & Seetso (2016) found that educators used different strategies and techniques. For example: Modelling and providing feedback.
However, when it comes to scientific concepts, teachers and educators are deeply guided by early years educators. Cohen & Waite-Stupiansky (2020) state that teachers and educators should provide a well-designed environment, with appropriate materials available to enhance the children’s learning opportunities. According to Cohen & Waite-Stupiansky (2020), teachers and educators should experiment in the classroom with different teaching styles, in order to ensure the children receive the most out of any STEM-based content taught. Davies et al., (2014) says that when young children are exploring their scientific skills and different scientific concepts, their ideas are dictated by what they find intriguing. Davies et al., (2014) states that the practitioner or educators role in this particular way of discovering scientific concepts is to create a strong learning environment. An educator can do this by ensuring the setting has the correct resources and enough resources for the children to explore freely (Davies et al., 2014). Studies from Vass (2007) and Wegerif (2005) suggest that children can benefit from support from educators when engaging creatively and shared thinking. However, Kramer and Rabe-Kleberg (2011) believe that when children make attempts to problem solve without their teacher, children tend to show an increase in creativity, which can enhance their understanding of scientific concepts. When working with children who have special additional needs (SEN), Duxbury (2018) suggests that changing the success criteria for each individual need can be essential to SEN children’s learning. Duxbury (2018) states that when practical activities take place, the children are typically split into smaller groups. The reasoning behind this is to encourage development, and communication and social skills in the children. Duxbury (2018) says that by splitting the class into smaller groups, it allows the children to access additional support where necessary, while giving the children the opportunity to take part in practical activities.
According to Play Scotland (2019), the benefits of loose parts play are various. One benefit that particularly stood out was ‘arts, culture and creativity’. Creativity in loose parts play can include creating secret spaces using loose parts, using natural resources for building dens or revisiting local open spaces regularly (Play Scotland, 2019). As stated by theorist Piaget (1970), he understood that children build upon their own understandings through having the opportunity to play with materials in their own environment. This theory was known as Constructivism. Piaget (1970) also believed that although children could grasp an understanding of mathematics and the outside world through verbal exchange with their peers and educators, it was vital that they also had the opportunity to have an interaction with objects around them. Piaget (1970) discovered four main theories as part of children’s cognitive development, which entailed the association of each stage with the age the child was at. In Piaget’s theory, the stages are known as the sensorimotor stage (birth-2 years), pre-operational stage (2-7 years), concrete operational stage (7-11 years) and formal operations stage (12 years upwards). The Froebel Trust (2023) says that Piaget (1953) understood that children could structure their understanding of the world using cognitive thinking strategies, also known as schemas. The Froebel Trust (2023) states that there are various dynamic action schemas. The dynamic action schemas include: trajectory (up and down movements), enclosing/containing (putting items in containers) and transforming (changing things around). According to Education Scotland (No Date), schemas such as trajectory schemas are typically the first type of schema that young children develop. When children develop trajectory schemas, they tend to explore the world in a very active manner by doing activities such as playing on swings and trees, and playing with water using different types of containers, including funnels, and measuring jugs (Education Scotland, No Date). Education Scotland (No Date) also states that children who develop the transporting schema will enjoy activities outdoors, such as exploring and sorting natural materials collected by the children, such as leaves, sticks and pinecones. One thing all the schemas named above have in common is that they are all linked to mathematical and scientific concepts.
However, outdoor play and exploring in the outdoors in the early years can sometimes be challenging. In 2011, ESTYN discovered that many educators do not make use of the outdoor environment, as much as they should. It was found by ESTYN in 2011 that the outdoor environment was not used enough to develop children’s reading and writing, and other vital parts of the curriculum in Wales. Although, currently, educators tend to feel immense pressure to ‘teach’ children, in order to enhance attainment. Hamilton and Jones (2014) discovered through their research that some boys aged 6-7 found outdoor play to be the worst part of their school day. However, similar assumptions were made about children with additional learning needs in which practitioners believed that outdoor learning was more preferable to them. For example, Bradbury (2014) mentions that practitioners had lower expectations for children who had special educational needs or who were from socio-economically deprived areas. The practitioner's attitude towards these children may result in practitioners only sending children with additional needs outside to ‘learn less academic aspects of the curriculum’, unlike their peers. A questionnaire was completed by practitioners and educators, which suggested that practitioners rarely assess the children when completing outdoor learning. This supports the findings of ESTYN (2011). 15 practitioners identified weather conditions as being an issue when it comes to assessing outdoor play. A few of these practitioners agreed that young children dislike putting any outdoor wear on to protect them from the rain, whereas other children when wet wanted to return to the classroom (Davies & Hamilton, 2016). Maynard & Waters (2007) and Sime & Taplin (2011) found that weather conditions can be one of the main reasons why practitioners struggle with outdoor learning.
Conclusion 
Based upon the evidence gathered within this assignment, it is established that Nicholson’s theory (1971) of loose parts can be beneficial for young children in educational settings by giving them the opportunity to explore their surroundings in a unique and creative concept. Piaget (1970) also believes that children can build up a concept through the use of natural materials in their own environment. However, it was discovered by ESTYN in 2011 that educators and practitioners can be seen as a barrier to outdoor learning. ESTYN (2011) found that in Wales, outdoor learning was not being used enough to develop core aspects of the curriculum in Wales, such as reading and writing. This shows from the evidence gathered within this assignment that outdoor learning is beneficial, but also comes with barriers and challenges. 
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