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Part 1 
Awe and Wonder - Science, mathematics and the outdoors
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Part 2 
Awe and Wonder – Science, Mathematics and the Outdoors
Learning Story: Exploring Water and Forces
This photograph provides a rich natural environment for open-ended exploration with a group of four three-year-old children, supported by two practitioners. The woodland includes a flowing stream, uneven and sloping ground, stones, sticks and vegetation. I have chosen to focus on the movement of water and forces, particularly gravity, as the children can explore why water moves from higher to lower ground. The environment also provides opportunities to develop mathematical thinking through comparing the size, weight, length and movement of natural materials. This links to the Curriculum for Wales progression statement: “I can show curiosity and question how things work.” (Welsh Government, 2020)
I would introduce loose parts such as sticks, stones, bark, containers and pieces of guttering, allowing the children to decide how they want to use them within their play and investigation. This supports “I can explore the environment, make observations and communicate my ideas.” The children can also explore the properties of natural materials and consider how they behave when placed in water, linking to “I can explore the properties of materials and choose different materials for a particular use.”
The role of the practitioners would be to observe the children's interests, ensure they are safe and use appropriate questions and interactions to extend their thinking without taking control of their play.
At approximately 9.30am, the four children arrive at the woodland area with the two practitioners. As they walk towards the stream, one child suddenly stops and points towards the water.
“Look! Water!”
The other children move closer. One child watches the water moving between the stones and says:
“It's going that way.”
I crouch beside the children and respond:
“I can see it moving. I wonder where the water is going?”
One child points further down the stream.
“Down there!”
I reply:
“Yes, it is going down the stream. I wonder why the water is moving?”
The children look at the stream and begin to follow its path. Their observations and questions demonstrate curiosity about how things work, linking to the Curriculum for Wales statement: “I can show curiosity and question how things work.” (Welsh Government, 2020)
Rather than immediately explaining gravity, I would allow the children time to observe the water and develop their own ideas. One practitioner would remain close to the children while the second observes their interactions and emerging ideas. This provides opportunities for the children to explore the environment, make observations and communicate their ideas. (Welsh Government, 2020)
The practitioners can extend this curiosity by encouraging the children to suggest ways of investigating their questions. This links to “I can ask questions and use my experience to suggest simple methods of inquiry.” (Welsh Government, 2020)
As the children continue watching the stream, one child notices a small stick nearby and picks it up. The others begin looking around the woodland for natural materials to investigate in the water. Together, they collect sticks, stones, leaves, pieces of bark and pinecones.
As they collect the materials, the children begin to compare what they have found. One child holds two sticks next to each other.
“This one's bigger.”
I respond:
“Yes, that stick is longer. Can you find one that is shorter?”
Another child picks up two stones.
“This one's heavy.”
I ask:
“Which stone feels heavier? What makes you think that?”
The children are encouraged to use mathematical language to describe and compare the natural materials. This links to the Curriculum for Wales progression statement: “I can use mathematical language to describe quantities, and to make estimates and comparisons such as ‘more than’, ‘less than’ and ‘equal to’.” (Welsh Government, 2020) Mathematics is therefore embedded naturally within the children's outdoor exploration rather than presented as a separate activity.
One child holds up a pinecone.
“Will this go?”
I respond:
“What do you think? Shall we find out?”
The child places the pinecone into the stream and watches as it moves with the flowing water.
“It's going!”
Another child places a stone into the water.
“Mine won't go.”
The children begin testing their different materials. Some move with the current, while others become stuck between the stones or remain where they were placed. This experience provides an opportunity for children to develop an emerging understanding of cause and effect. By observing that some objects are carried by the current while others remain stationary, children can begin to recognise that the movement of an object is influenced by forces within its environment. For three-year-olds, this understanding is developed through sensory and practical experiences rather than through formal explanations of scientific principles. The children are beginning to explore how the motion of objects can be affected by forces, linking to the Curriculum for Wales progression statement: “I can explore how the motion of objects can be affected by applying specific forces.” (Welsh Government, 2020) At this age, the children do not need to understand the scientific terminology; they are developing understanding through direct experience.
The children are encouraged to make predictions before testing each object. I might ask:
“Do you think the leaf will move?”
or
“What about the big stone?”
The children then test their predictions and observe what happens. This links to “I can use my knowledge and understanding to predict effects as part of my scientific exploration.” (Welsh Government, 2020) Through repeated experiences, the children begin to notice that different objects behave differently when exposed to the movement of water.
As their interest develops, I ask:
“I wonder which one will get to the next stone first?”
The children choose different objects and place them into the stream from approximately the same point. They watch as the water carries them downstream.
“The leaf is winning!”
“Look, the stick is going faster!”
The children repeat the investigation, choosing different materials and comparing their movement. They begin to recognise that some objects move more quickly than others, while some do not move at all. The practitioners support their thinking through open-ended questions such as “Why do you think that one moved faster?”, “What do you notice about the things that moved?” and “What could we try next?”
The children begin using mathematical language to describe their observations, including “faster,” “slower,” “first,” “second,” “nearer” and “further.”
One child points towards the stream.
“The leaf went further than the stone.”
Another responds:
“The stick was first!”
This provides opportunities to make mathematical comparisons and explore ordinal numbers through play. It links to the Curriculum for Wales statements: “I can use mathematical language to describe quantities, and to make estimates and comparisons such as ‘more than’, ‘less than’ and ‘equal to’” and “I have experienced and explored numbers, including cardinal, ordinal and nominal numbers, in number-rich indoor and outdoor environments.” (Welsh Government, 2020)
The children then begin to work collaboratively. Two children select materials while the other two watch further downstream to see which object reaches them first. They call out when an object arrives and share their findings. Through repeating the investigation, the children begin to recognise patterns from their observations and communicate their findings, linking to the Curriculum for Wales statement: “I can recognise patterns from my observations and investigations and can communicate my findings.” (Welsh Government, 2020)
The investigation could be extended by introducing pieces of guttering or bark to create different pathways for the water. The children could experiment with changing the angle of the guttering and observe how this affects the movement of the water and objects. This would provide further opportunities to explore how forces affect motion and to predict what might happen when conditions are changed.
Mathematical learning could also be extended by asking the children to compare how far different objects travel. They could use sticks as non-standard units of measurement to investigate the distance travelled. This could support the Curriculum for Wales progression statement: “I have used a variety of objects to measure. I am beginning to understand the need to repeat the same physical unit without any gaps when measuring.” (Welsh Government, 2020)
Rather than providing the children with a scientific explanation, the practitioners allow them to develop their own understanding through play, observation, prediction, experimentation, comparison and discussion. The natural environment therefore provides opportunities for the children to experience awe and wonder while developing early scientific and mathematical thinking.






















Part 3
RISK BENEFIT ASSESSMENT
 
	Location / Activity:
	 Woodland area Abermawr 
	Date:
	 22/09/26

	Assessor:  
	 Angharad Kellie
	Review date:  
	 


 
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.
 
	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

	 Flowing water/stream
	Children will build confidence and develop an understanding of water through supervised exploration and investigation.
	 Children could slip, fall or enter deeper water and potentially become distressed or injured.
	 children
	 Two practitioners will supervise the four children, maintaining a 2:2 ratio. Practitioners will remain close to the children and ensure they do not enter the water. Practitioners will establish a clearly defined boundary before the activity and children will remain on the bank unless a separate water-based activity has been specifically risk assessed. Practitioners will position themselves between the children and the water where appropriate and maintain close supervision. Children will be reminded of agreed safety rules, including walking rather than running and only placing agreed natural materials into the stream.
	 medium

	 Uneven and sloping ground
	 This will support the development of gross motor skills, balance and coordination, while giving children opportunities to develop confidence and begin to recognise and assess risks for themselves. 
	Children could trip, slip or fall, potentially resulting in an injury such as a twisted ankle.
	 children
	 Practitioners will remain close to the children to provide support and supervision and will ensure that the children remain within the designated safe area.
	 Medium 

	 Stones and natural materials
	 Children can explore and investigate the different properties, sizes, shapes and weights of natural materials. This supports their curiosity, problem-solving and early mathematical understanding through comparing and sorting objects.
	 Children could trip, fall or hurt themselves or others when handling the materials. Small objects may also present a choking risk.
	 Children
	 Practitioners will check the materials before the activity and remove any sharp or unsuitable objects. Children will be closely supervised and encouraged to carry and use materials safely. Small objects will be monitored carefully due to the children's age
	 low/Medium


	Sticks and bark
	Children can explore the different textures, shapes, sizes and properties of natural materials. This encourages curiosity, sensory exploration and problem-solving while allowing children to make their own choices during play.
	Children could poke themselves or another child with sticks, trip over materials or get a splinter from sticks or bark.
	Children
	Practitioners will check the sticks and bark before use and remove any sharp, broken or unsuitable pieces. Children will be encouraged to handle the materials safely and practitioners will provide close supervision throughout the activity.
	Medium

	 Wet/slippery surface
	 Children can experience and explore how different surfaces feel and how they affect their movement, supporting balance, coordination and physical development.
	Children could slip or lose their balance, resulting in a fall and possible injury.
	 Children
	 Practitioners will check the area before the activity and identify particularly slippery or unsafe areas. Children will be encouraged to walk carefully rather than run, and practitioners will remain close by to support them. Appropriate footwear will also be worn.
	 Medium

	Bushes, brambles and vegetation
	Children can explore the natural environment, developing curiosity, sensory awareness and knowledge of the natural world. They can observe different plants, textures and colours.
	Children could scratch themselves on thorns or sharp branches or encounter plants that may cause irritation.
	Children
	Practitioners will check the area beforehand, identify and avoid unsuitable vegetation and supervise children closely when exploring. Children will be encouraged to look and touch appropriate plants safely.
	low/Medium

	Trees and low branches
	Children can develop an understanding of the natural environment, observe trees and plants and explore changes in the woodland. This can encourage curiosity and awe and wonder.
	Children could bump their heads on low branches or be scratched by branches.
	Children

	Practitioners will check the area beforehand and identify any low, damaged or unsafe branches. Children will be supervised and directed away from unsafe areas.
	Low/Medium


	Gate and fenced area
	The enclosed area provides a clear boundary, helping children understand where they can safely explore and supporting their independence.
	Children could trap fingers in the gate or move outside the designated area.
	Children

	Practitioners will supervise the gate and ensure it remains appropriately secured. Children will be reminded to stay within the agreed area.
	Low


	Exploring wildlife and living things
	Children can develop curiosity and respect for living things by observing insects, birds, plants and other wildlife in their natural habitat.
	Children could touch or disturb wildlife or encounter an insect that could bite or sting.
	Children

	practitioners will encourage children to observe rather than handle wildlife, supervise closely and remind children not to touch unfamiliar creatures. 
	Low/Medium























Part 4 
Supporting Scientific and Mathematical Thinking Outdoors: The Role of the Early Years Practitioner
Introduction
Outdoor environments provide young children with valuable opportunities to explore, play and develop their understanding through direct, meaningful experiences. White (2019) highlights the importance of outdoor play and argues that knowledgeable and enthusiastic adults are important in unlocking the potential of outdoor environments for young children. Outdoor experiences can provide opportunities for children to explore natural materials, water, movement and their wider environment, while developing their physical, social, scientific and mathematical understanding.
The importance of outdoor play can also be considered from a children's rights perspective. Article 31 of the United Nations Convention on the Rights of the Child recognises children's right to rest, leisure and to engage in play and recreational activities appropriate to their age (United Nations, 1989). This positions play not simply as a method through which adults deliver learning, but as an important aspect of children's experiences and wellbeing. Children's participation is also significant, as Article 12 recognises their right to express their views and have those views taken seriously.
However, access to an outdoor environment alone does not necessarily result in high-quality learning. Bilton and Waters (2016) highlight that outdoor learning can have a range of purposes and question whether practitioners are always clear about the aims of taking children outdoors. Their research highlights the importance of considering how outdoor environments are intentionally used to support children's learning, rather than viewing outdoor provision simply as an opportunity for physical play. This suggests that the practitioner has an important role in recognising the learning potential within the environment while avoiding unnecessary adult direction. The practitioner therefore needs to observe children's interests, provide appropriate resources and judge when intervention may extend children's thinking, while maintaining opportunities for children to lead their own play and investigations.
This essay will evaluate how adults can support children's engagement with mathematical and scientific concepts outdoors, considering loose parts, affordances, open-ended and child-led play, observation and sustained shared thinking. These approaches will be explored through relevant research and theoretical perspectives, including Froebel and Vygotsky, while also considering the challenges of balancing adult guidance, safety and children's independence.
Outdoor environment and affordance
The outdoor environment can be viewed as offering children a range of possibilities for action, often referred to as affordances. Bilton, Bento and Dias (2017) emphasise the value of natural environments in providing children with opportunities to explore, manipulate and investigate materials through their own interests. Natural features such as slopes, stones, water, sticks and uneven ground can therefore afford different types of play and learning. However, these opportunities are not necessarily realised by children without appropriate adult support, highlighting the importance of practitioners understanding how the environment can be used to extend children's learning.
This distinction is also reflected in research by Bilton and Waters (2017), who found differences between teachers in England and Wales in how the purpose of outdoor provision was understood, with Welsh practitioners more likely to identify specific curriculum-related learning outcomes. This suggests that outdoor provision should not be viewed simply as a space for physical activity or free play; practitioners need to have a clear understanding of how the environment can support children's learning.
This is particularly relevant to mathematical and scientific learning, as practitioners need to recognise the learning opportunities already present within natural environments and use their knowledge to extend children's thinking without unnecessarily directing or controlling their play.
Loose parts as resources for scientific and mathematical thinking
Loose parts can provide children with open-ended opportunities to explore, experiment and develop their own ideas. Nicholson's (1971) theory of loose parts proposes that children's opportunities for creativity, inventiveness and discovery increase when environments contain a range of variables that children can manipulate. Loose parts are therefore different from resources with a predetermined purpose, as children can decide how materials are used and can combine them in different ways. Houser et al. (2016) explain that loose parts can be natural or synthetic and are characterised by their flexibility, allowing children to use materials in more than one way and to experiment through play.
The open-ended nature of loose parts can also support children's opportunities to make decisions and develop their own lines of enquiry. Houser et al. (2016) identify loose parts as supporting exploratory and creative play, with children able to interpret materials according to their own ideas rather than being restricted to a predetermined use. This suggests that loose parts can create opportunities for children to investigate, problem-solve and develop their own ideas through active engagement with their environment.
For scientific and mathematical learning, this flexibility can provide opportunities for children to encounter concepts through practical exploration. Mathematical ideas such as size, quantity, comparison, distance, measurement and position may emerge as children manipulate and investigate materials. Similarly, scientific thinking can be encouraged through opportunities to observe movement, explore cause and effect, make predictions and test ideas. Houser et al. (2016) highlight that children's use of loose parts is difficult to predict and that the existing evidence base remains limited. Therefore, practitioners need to observe children's play and recognise opportunities to extend their thinking through appropriate questions, discussion and sensitive intervention, while maintaining children's ownership of their exploration.
Robertson (2017) further highlights the mathematical potential of loose parts, arguing that practitioners need to develop an awareness of the mathematical possibilities within everyday materials and observe how children choose to use them. Rather than imposing mathematical learning onto children's play, practitioners can identify the mathematical concepts emerging from children's existing interests and experiences. This reinforces the importance of observation and sensitive intervention, as practitioners can introduce mathematical language, questions or challenges when appropriate while still allowing children to maintain ownership of their play.
The role of the practitioner: open-ended play and intentional support
Open-ended play provides children with opportunities to explore materials and environments without a predetermined outcome, allowing them to make choices and develop their own ideas. This is particularly relevant outdoors, where natural materials and changing conditions create unpredictable opportunities for exploration. Woods (2017) describes elemental play as an interconnected relationship between the child, environment and adult, suggesting that practitioners can become part of a shared process of exploration and learning. The natural environment can therefore provide opportunities for shared attention, experimentation and the development of ideas.
However, supporting open-ended play does not mean practitioners should simply stand back. Robertson (2017) emphasises the importance of observing how children use materials and recognising mathematical possibilities within their play, rather than imposing learning outcomes. Practitioners can introduce appropriate questions, language, resources or challenges while maintaining children's ownership of the experience. This requires a balance between child-led exploration and intentional adult support. Too much direction may restrict children's decision-making, while too little involvement may mean opportunities to extend their thinking are missed.
Vygotsky's (1978) sociocultural perspective highlights the importance of social interaction in children's learning. His concept of the Zone of Proximal Development (ZPD) suggests that children can achieve more with appropriate support from an adult or more capable peer than they may independently. In outdoor learning, this could involve sensitive intervention through questioning, modelling or introducing new language, without taking control of the investigation.
This can be considered alongside Froebel's emphasis on children's self-activity and exploration. Tovey (2013) suggests that adults should provide environments that enable children to make connections and develop their own ideas rather than directing every aspect of learning. While Froebel emphasises children's self-activity and direct experience, Vygotsky places greater emphasis on social interaction and the extension of thinking through others. Together, these perspectives highlight the importance of providing children with freedom to explore while using responsive adult interaction to extend their scientific and mathematical thinking.

Sustained shared thinking 
Sustained shared thinking provides a way for practitioners to support children’s scientific and mathematical thinking through shared exploration. It involves adults and children working together to develop ideas rather than the practitioner simply providing information or answers. This connects with Vygotsky’s (1978) emphasis on social interaction in children’s cognitive development. Kiewra and Veselack (2016) similarly identified the importance of caring and observant adults in natural outdoor classrooms, highlighting how practitioners can support children’s creative play and learning while allowing time and access to open-ended materials for children to develop their own investigations.
Waters and McDonald (2022) further emphasise the role of practitioner interactions in supporting scientific thinking. Their research found that professional learning increased practitioners’ awareness of opportunities to develop children’s curiosity, problem-solving and concept development through everyday play. Approaches such as “I wonder” and “what would happen if” encouraged children to consider possibilities rather than immediately receiving answers. However, the authors caution that questioning can become less effective when used simply to demonstrate a particular pedagogical approach, rather than responding naturally to children’s interests and emerging ideas.
White and Woolley (2014) similarly advocate a child-centred approach, with practitioners acting as guides and facilitators rather than instructors. Allowing children to explore through their own experiences, while using appropriate questions to extend their thinking, can maintain children’s ownership of learning. Sustained shared thinking should therefore develop naturally from children’s ideas and investigations rather than follow a predetermined sequence of questions.
This is particularly relevant to scientific and mathematical learning, where children can develop understanding through experimenting, predicting, problem-solving and manipulating materials. Practitioners can support this by observing, listening and using open-ended questions to encourage children to explain their reasoning and consider possibilities, while maintaining children’s autonomy. Sustained shared thinking therefore requires a balance between intentional adult support and children’s active participation in their own learning.

Barriers and challenges
Although outdoor environments provide valuable opportunities for scientific and mathematical thinking, these opportunities are not always realised in practice. Correia et al. (2024) found that teachers recognised the value of outdoor spaces for interdisciplinary learning, but their use for integrated STEAM experiences was often limited by confidence, training and professional knowledge. Some practitioners lacked ideas for designing meaningful outdoor activities linked to curriculum content, highlighting the importance of professional development.
Time, curriculum demands and resources were also identified as barriers, although these varied between educational phases (Correia et al., 2024). This suggests that access to an outdoor environment alone is insufficient; practitioners also require the knowledge and professional judgement to recognise and extend learning opportunities.
Bilton and Waters (2017) identify a further challenge in the mismatch between practitioners’ stated aims for outdoor provision and the learning outcomes they associate with it. Practitioners therefore need to recognise the learning potential within children’s play without imposing predetermined outcomes. At Abermawr, for example, the stream and loose parts offer opportunities to explore movement, gravity and comparison, while practitioners can observe children’s emerging ideas and decide when questions or resources might appropriately extend their thinking. This requires a balance between intentional support and children’s autonomy.
Correia et al. (2024) acknowledge that their findings were based on one Portuguese school cluster and therefore cannot be generalised to all early years settings. Nevertheless, their use of questionnaires and interviews provides useful insight into some practical and professional barriers to outdoor STEAM learning.
Overall, meaningful scientific and mathematical learning outdoors depends on more than providing access to a natural environment. Froebel’s emphasis on children’s self-activity and Vygotsky’s (1978) focus on social interaction highlight the importance of both independent exploration and responsive adult support. Sustained shared thinking can further extend children’s ideas through dialogue and questioning, while maintaining their autonomy. Effective outdoor learning therefore relies on practitioners having the confidence, knowledge and professional judgement to recognise and respond to children’s emerging interests and learning.
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