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Awe and wonder- science, mathematics and the outdoors

Part 1
[image: A forest with trees and grass

Description automatically generated]
Source (Midlands Engine 2024)

Part 2

Above is a picture of a woodlands area of which a group of 6 children aged 4 to 5 years visited with 3 staff. A risk assessment of the area was carried out prior to the children attending. Children were dressed in wet weather gear and wellies for this task. 
The children were also asked to think about the dangers of the area and identify what could harm them before getting off the bus. Answers given were,
Child D ‘get lost in the woods’
This prompted a discussion about how important it is to stay in sight of staff and within the boundaries. More discussion led to,
Child B ‘we could fall over and cut our knees’
 Child A ‘I did that yesterday, look’ (shows her scraped knee)
The staff member discussed how child A fell over and then used open ended questioning to encourage them to consider what they could do so they do not fall over. This then led to a conversation of what the children could do to prevent this from happening. Then children answered that they could look on the ground when walking and no running about.
The children then highlighted the types of things could be the reason to fall over. The children replied.
Child A stated ‘stones, plants, sticks’ 
Child R said ‘a bumpy floor’ 
 Staff then asked questions of how to be safe whilst exploring and what the children should do if animals or strangers were about.  The children identified,
Child F replied ‘no touching animals, just look’ 
 Child R highlighted ‘stranger danger, you don’t talk to strangers’
Child A pointed out ‘and we find the teacher’
As part of the science and technology progression steps, under the curriculum for Wales, it highlights that Welsh Government (2020)a, highlights that children can identify things in the environment which may be harmful and can act to reduce the risks to myself and others. This is evident that the children are starting to consider these through the conversation shown above.
Once off the bus the children were told to stay within the boundaries identified on the tree with red flags, not to go beyond the flags. Staff were assigned children to monitor from a short distance. Children had the option of some equipment which included white paper and crayons, magnifying glasses and a basket to collect items.
The children went off exploring, some separately and some in pairs. Child A and B started running their hands through the grass and talking about how it felt wet and cold. The children then talked about how long it was and compared it to their grass in their gardens at home.  Child A said ‘my dad cuts the grass short’, the pair then wandered through the grass. Child B crouched down and said ‘can you see me’ the children looked for each other and then started talking about what animals could be hiding in the grass. The staff member monitoring asked ‘I wonder how we could look for animals or bugs?’  Child A replied with ‘my eyes’ then child B ran over to the path and shouted ‘and these’ whilst holding the magnifying glasses up. She handed one to child A and the staff member, ‘how can this help?’ asked the staff member and the child explained, whilst showing that you look into them, and they make it bigger so you can see things. Huff Sisson, J. and Lash, M. (2017) identify that the staff at il nido believe the outdoor learning environment is just as important as the indoor one; they provide children with long uninterrupted periods of play where they can freely move between the two…. Time outdoors allows children to develop relationships with nature, teachers, and one another.
Child A shouted and pointed to a ladybird she had found, both children used the magnifying glass to look at the insect. Staff member asked the children what they could see. Child A replied with ‘its red with black spots’ , child B identified that it had 6 spots. The children continued to explore the grass area.

Child F went over to the trees and began looking up and rubbing his hand over the tree, he called child R to come over and have a look. Child R copied child F and they talked about the tree,
‘that’s bumpy’
‘It is a big tree, look’ child F said as he showed his hand to his friend. He was showing the marks the tree had made on his hand. Child E looked and copied by pressing his hand to the tree.  The children ran their fingers over a knot in the tree and were talking about how trees grow. Staff member asked ‘I wonder what trees need to grow?’  
Child F said ‘they need water’ 
Child E ‘and light’  
They do replied the staff member, but how does the water get inside the tree?
Child F ‘ in the ground’ he said pointing to the roots.
[image: ]Child E noticed the bird’s nest in the tree and pointed showing his friend. The children discuss what animals live in the trees and what they eat. Child E went and collected the paper/clipboard and crayons and started drawing the tree with the bird’s nest in it. Child F found a leaf on the floor and started drawing around it. Staff member pointed out that he could put the leaf under the paper and colour over the top. With guided help Child F did this, so he had a copy of the leaf. He then did the same to the tree bark, and showed child E . Welsh Government (2020)b, states that children can communicate the effect forces have on myself and on objects.  The staff member asked the children if the tree and leaves felt the same and the children were able to identify the difference of one being soft/smooth and the other being hard/rough. Edutopia (2025) highlights that using natural objects develops children’s curiosity and encourages investigation. When children sort leaves, they must look closely at their characteristics and think about their functions.                   [image: ]Source: Berkshire, Buckinghamshire and Oxfordshire Wildlife Trust (no date)
Source: PBS Kids (2025)


Child C and D had collected the baskets from the pathway and were going around the area collecting items then had found. Staff member asked what they had found. Child C  started picking items out of the basket, she showed twigs, flowers, leaves and soil. Child D also started getting the items out of the basket and the children started putting the items into piles, leaves flowers and twigs. Child C started sorting the leaves into an order of big to small and instructed to child D to put the flowers in colour piles. Welsh Government (2020)a highlights that children can group sets into categories and I am beginning to communicate the rule(s) I have used. Staff member asked the children what can we do with what you have collected. 
Child D said ‘we can make potions with this , magic potions.’  
Child C replied ‘ we can make a picture at school with glue.’ 
Flannigan, C., & Dietze, B. (2018).  Identify that loose parts give children the freedom to develop their play experiences based on their ideas and goals, rather than the play being predetermined by the materials or surroundings (Änggård, 2011).
Child D started to use the sticks to make a pile, ‘look I am making a fire’ he said. Child C was busy counting the leaves and then said look as she put a stick through the leaf and pretended to cook it on the fire. The children started laughing and staff member asked what are cooking? Child C said she was’ cooking marshmallows like mommy did at home’. The children used the roots of the tree that was sticking up out of the ground to sit on.
The children continue to explore the area, some using the items around then and using them as something else, some were looking and discussing animals/ insects within the area and others exploring textures of items around them. When it is time to get back onto the bus the children collect the items us and baskets of their findings/pictures and take them back to class to share with the other children.












Part 3: RISK BENEFIT ASSESSMENT

	Location / Activity:
	Midlands Woodlands park
	Date:
	9th September 2024

	Assessor:  
	Rachel O’Neill
	Review date:  
	12th September 2024



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.

	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

	Children exploring uneven ground/ raised tree roots
	Learning to be vigilant and start to risk assess the areas they are exploring. Learning to walk and maintain balance on uneven grounds. Learning about the trees and roots.
	Trip, fall, cuts, sprains
	Children and adults 
	Discussion with the group of children about the area
Discussing what they can see, getting them to look and see that the area in not flat and encourage them to think about what could happen on uneven ground and what they can do when walking around. Look, don’t run etc
	L

	Children exploring items found in woods – stones, sticks, leaves
	
Exploring different textures in the outdoors and being creative with how they can use them ie digging, making potions, creating pictures etc.
	Possible presence of animal urine, Insects, rubbish, glass, animal faeces or needles.
	Children and adults
	Area to be rechecked by designated staff member, prior to children leaving the bus. Any harmful items removed and deposited in a safe way, following procedure. Encourage the children to learn to risk assess the area and look out for harmful objects and tell staff members. Staff to remain observant throughout task for any new hazards.
	L

	Children exploring all areas within site
	Using local and different sites to improve learning. Children getting fresh air, improving wellbeing and mental health and learning about the outdoor areas, seasons and science of how nature grows.
	Animals i.e dog walkers on and off leads and natural animals within the area.
 Insect bites/stings
Children could get bitten, stung or scared if animals’ approach
	Children and adults
	Try to attend at quieter times. Staff to check area prior to children getting off the bus. Staff to remain vigilant to dog walkers, pets off leads and act accordingly by bringing children to an area away until public have passed.  Discussion with children about the importance of not approaching animals/ insects, look but do not touch, and to encourage them to return to staff. Have knowledge of any children with allergies to bites/stings and have relevant medication on site. Have knowledge of children’s fears to animals.
	L

	Children exploring the area with more independence.
	Children to learn to have some responsibility over their safety. Learning to work within limits of the grounds.
	May come into contact with strangers/ public members

Child could wander off/get abducted

	Children and adults
	Discussion with children regarding stranger danger and the importance of staying in the group or working within their pairs. Ensure they know not to talk to strangers and to stay by staff and within the designated area. Staff to remain vigilant at all times..
	L

	Children exploring the grass area
	Learning to walk on unstable ground and explore different textures in the outdoors. Learn about insects and where they live in the outdoors
	Slip, trip and fall from uneven ground and areas with leaves or muddy areas.
	Children and adults
	Encourage children to be careful. Discussion of what can happen if the ground is wet/leaves are wet and think about ways they can be careful. i.e no running, look where you are treading etc.
	L

	Children exploring around the trees
	Learning about different types of trees and leaves, textures, smells and animals that live in/on them
	Falling branches/ objects from trees, causing to be hit on the head.

	Children and adults
	Discussion about the trees and how branches can fall, encourage children to be careful and staff to remain vigilant at all times. Remind children not to throw stones or sticks into the trees.
	L

	Exploring areas in weather
	Sensory exploration of different seasons, feel, touch of rain, snow and how the area adapts to these weathers, the effect they have on the trees and animals.
	Cold, wet and windy causing children to become too cold and risk of falling or flying objects.
	children and adults
	Staff to be aware of current forecasts and make judgements on this. In safe weather children and staff to dress appropriately in warm clothes and weather gear. In extreme weather and high winds visit too be rearranged.
	L













Part 4 
Adults play a crucial role in facilitating the mathematical and scientific development of children in outdoor environments. Involvement in outdoor activities enhances children's comprehension of ecological systems, covering aspects like plant growth, animal habitats, and the fundamentals of preserving the environment. Children also enhance their imaginative capabilities by utilizing various objects as tools for play. A stick could be perceived as a sword or as a tool for digging. Flannigan, C., & Dietze, B. (2018) highlights the way children perceive a loose part influences if and how they use it in their play. Since loose parts do not have a predetermined use or outcome, with experience, children can adapt them to be used in multiple ways.  For instance, they may employ sticks as wands or use spoons and leaves to simulate plates or food items. 
The loose parts theory, children gain from the opportunity to play and explore outdoors, fostering their curiosity, creativity, and investigative abilities. Through play, this strategy encourages authentic learning, empowering children to connect with their environment meaningfully. The International Journal of Early Childhood Environmental Education (2023)a states that according to Nicholson (1971), the theory of loose parts is an opportunity for children to express creativity through use of materials that can be manipulated, transformed, and created through self-guided play. However  Houser, Roach, Stone, Turner, and Kirk (2016) argue that loose parts is an ambiguous term….they did share Nicholson’s definition of loose parts as “materials that are variable, meaning they can be used in more than one way so that children can then experiment and invent through play” According to Piaget's cognitive theory, loose parts play is encouraged as it enhances children's learning by allowing them to engage in playful exploration. By exploring different types of materials, people have the chance to develop an interest in dimensions, shapes, and the use of objects for solving problems. Sticks and Stones Learning (2022) highlights that Piaget's theory of cognitive development emphasized the importance of sensorimotor experiences. Loose parts play allows children to engage their senses and construct knowledge through hands-on exploration.
Through effective strategic planning, staff have the ability to support and promote these forms of play and learning. Froebel was a big advocator of outdoor learning, Froebel Trust (2023) highlights that in the outdoors, children can move more freely, play on a larger scale and experience at first hand the world around them, enhancing so many elements of development from problem solving, to gross and fine motor skills, and social and emotional development. Some theorists believe that the environment outside functions as a form of education in and of itself. In the Reggio Emilia philosophy, practitioners are encouraged to use the surroundings as an essential part of education, which contributes to a more enriching experience for learners. Reggio Emilia Early Learning Centre (2025) identifies that the environment is the third teacher…… it’s the environment and both who and what the child is surrounded by that influence their development. Reggio Emilia’s principles are that the children are in charge of their own learning and that adults and communities are to support their interests with learning.
Practitioners can facilitate children's learning in outdoor environments by designing spaces that promote mathematical and scientific activities through play. Research Gate (2024) highlights that research shows that outdoor learning environments stimulate curiosity, creativity, and collaboration among students, thereby increasing engagement and understanding of mathematical concepts.  One possibility is to create a designated zone where children are encouraged to locate leaves that match outlines exhibited on a wall or on the floor. In a different area, there could be baskets and adhesive tape available for children to craft bracelets from natural materials. Richardson, G.R. (2014) highlights that the outdoors offers children direct, extended and deeply engaging experiences with plants, mini-beasts, other animals such as birds, soil, sand and many other natural materials. Children can gain real understanding of concepts such as volume and weight when transporting a barrow-full of sand. Within this framework, adults could enhance the activity by guiding children to pursue specific orders associated with colours, flowers, and similar themes. The YMCA (2024) in in agreement that since the outdoors contains natural elements like green spaces, it offers endless, play-based resources that support a child's learning and development. It is important to set up designated spaces for children to explore potion-making with the organic resources present in their environment. Nature trails can be used as a tool for young children to learn about inquiry-based science and math in an open and natural environment Lee, C. K. and Ensel Bailie, P. (2019). Also, it would be beneficial to create specialized spaces for planting and nurturing seeds so that children can observe and note the development process as it progresses. Welsh Government (2020)c the science and technology section of the curriculum states that children can explore relationships between living things, their habitats and their life cycles.  This brings in learning about life cycles of plants, measuring how they grow and so on. Areas where rainwater can be collected, and the children can monitor this over a period of time. Welsh Government (2020) the curriculum for Wales highlights that children can investigate, collect and record data found in my environment. Practitioners can assist children in the process of recording information. Setting up designated zones with available resources enables children to take initiative in their educational journey. By using this strategy, we not only nurture self-direction but also enhance the way children connect with the curriculum in a more intuitive manner. However, Grigg, R. and Lewis, H. (2016) state that there is no evidence that planning lessons in or outside of the classroom improves learning or is a productive use of time. 
Open-ended questioning by adult practitioners can help foster cognitive development in children, promoting their ability to think critically and solve problems. Educaring (2023) highlights that Vygotsky saw learning as an apprenticeship where children learn alongside and directly from more experienced peers and trusted adults. This technique creates an environment that empowers children to search for answers and explore solutions autonomously. In addition, it supports children in sharing their thoughts and helps them illustrate their comprehension of the material. Research Gate (2013) identifies that open-ended prompts are an important part of the classroom setting because they offer children the chance to talk and to share their ideas.
Professionals play a crucial role in fostering children's growth by encouraging them to participate in self-guided exploration in outdoor settings. Practitioners must ensure the availability of appropriate resources pertaining to mathematics, science, and technology to effectively support the management and conservation of natural resources within the environment. As noted, before, any space can be identified as a learning environment, but it is important for adults to provide children with opportunities to investigate and develop their skills and knowledge according to their individual styles.
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