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The picture above shows different sized sticks that have been used to create a tipi by balancing against each other.
Children can use this outdoor space to work out the weight and height of the sticks. Once the sticks for the tipi have been collected, they can order them from smallest to tallest as a measuring activity to promote the children’s understanding of different sizes. 
They can then estimate what sticks are the heaviest and which are the lightest based on their measuring activity. 
Once activities based around the size and weight of the sticks have been undertaken, the children can then begin to build the tipi. This will promote the children to think about the force of gravity and how they will balance the sticks against one another so that they do not fall. Whilst the children discover the rule of gravity, they can stand at different heights using the log stools and drop the sticks or other outdoor resources to see the speed at which they fall. They can predict and test which objects fall faster or slower and discuss why. 
Another mathematical concept that can be discussed throughout this is the shape of the tipi. The tipi is a cone shape and a discussion can take place about how it is circular at the base and pointy at the top. 
Using outdoor sticks as tools for measurement can be a fantastic way to engage children in hands-on learning experiences while exploring the natural world around them. With a bit of creativity, these sticks can serve as both instruments for measuring weight and size, fostering a deeper understanding of mathematical concepts and scientific principles. 
Through these activities, children not only enhance their mathematical and scientific skills but also develop a deeper connection to nature as they explore and interact with their surroundings in a playful and meaningful way.
The Curriculum for Wales (2019) expresses the importance of outdoor learning so children are able to discover their outside environment and how the natural resources can be used in different ways to learn. Such as, measuring and weighing the sticks to ensure they balance correctly to hold themselves in the shape of a tipi. 

Using the leaves shown in the photograph for maths activities can transform outdoor exploration into engaging and educational experiences for children. 
Children can collect leaves of different shapes, sizes, and colours, then practice counting and sorting them based on various attributes. They can count how many leaves they have altogether or sort them into groups based on colour or size. This activity not only strengthens counting skills but also introduces the concept of sorting and classifying objects.
Leaves provide an excellent opportunity for exploring patterns and symmetry. Children can create patterns by arranging leaves in sequences based on colour or shape. They can also explore symmetry by folding leaves in half and observing how the halves match or mirror each other. This activity encourages creativity and develops an understanding of mathematical patterns and symmetry.
Leaves can be used as non-standard units of measurement for length, width, and even weight. Children can measure the length of objects by lining up leaves end to end or compare the sizes of objects by using leaves as makeshift rulers. Additionally, they can estimate and compare the weight of objects by placing them on leaves and observing how they tilt or balance. This hands-on approach to measurement fosters spatial awareness and estimation skills.
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In the realm of childhood education, the outdoors offers an expansive canvas for learning, and water, with its dynamic and transformative properties, becomes an invaluable tool for teaching mathematics in a hands-on and engaging manner. Through various activities, children can immerse themselves in mathematical concepts while splashing, pouring, and observing the wonders of water.
Water, with its fluidity and adaptability, serves as an excellent medium for understanding measurement and estimation. By providing containers of different sizes, children can experiment with volume and capacity. They can pour water from one container to another, comparing quantities and estimating how much water each vessel can hold. Through this process, they develop a tactile sense of measurement and learn to make educated guesses, honing their estimation skills.
In the outdoor setting, children can utilise water to explore geometric shapes and spatial relationships. They can create shapes by pouring water into molds or tracing shapes with water on various surfaces. 
Water activities offer opportunities for children to delve into data analysis and probability in a playful manner. They can conduct experiments by pouring water onto various surfaces and observing the paths it takes. By recording their observations and analysing the data, they learn to identify patterns and make predictions about the behaviour of water. Additionally, activities like floating objects and creating water currents introduce concepts of chance and probability, fostering critical thinking and problem-solving skills. 

As shown in the image above, there are rocks that surround the water. These rocks can be used to form towers whilst developing on children’s mathematical skills. The children can be scaffolded to count how many rocks are in each tower. Questions such as, “if we take away two rocks, how many will we have left?” and “if we have a tower with 4 rocks, how many more do we need to get to 7 rocks?”. This will foster engagement from the children and they can be practical with building their towers with a natural resource. 

In the pond there is a possibility of seeing some frog spawn. This can strike up an opportunity to learn about the life cycle of a frog. The frog spawn can be observed over several weeks and the development can be tracked as a part of science lessons. 
Learning about the life cycle of a frog serves as a captivating gateway to understanding fundamental scientific concepts for children. From tadpole to frog, this metamorphosis encapsulates principles of biology, ecology, and environmental science in a tangible and relatable way.
Studying the stages of a frog's life cycle introduces children to the concept of metamorphosis, illustrating how living organisms undergo dramatic transformations over time. This process highlights the interconnectedness of different life forms and ecosystems, fostering an appreciation for the complexity and diversity of the natural world.
Furthermore, exploring the life cycle of a frog encourages children to observe and investigate the environment around them. They learn about the habitats in which frogs live, their roles within ecosystems, and the factors that influence their survival. This hands-on approach to science promotes curiosity and critical thinking as children make connections between scientific concepts and real-world phenomena.
Moreover, studying the life cycle of a frog cultivates empathy and environmental awareness. Children develop an understanding of the importance of preserving habitats and biodiversity to support the survival of species like frogs. Overall, learning about the life cycle of a frog not only builds scientific knowledge but also nurtures a deeper connection to the natural world and a sense of stewardship for the environment.


	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

	(Picture 1) Collecting sticks 
	Children can lead this part of the activity deciding how many sticks they would like and what size sticks they want to collect. 
Children will benefit from risk assessing the areas they are exploring in this outdoor space.
	Tripping hazards such as the log stools and rocks on the ground. 
The risk of splinters due to handling wooden sticks.
Getting injured by sticks if the children carry them above a certain level or throw the sticks. 
	The children and the practitioners.
	Children will be taught their boundaries in the outdoor space.
The children will be shown how to carry sticks safely to prevent injury.
	L

	(Picture 2) Observing activity in the pond
	Children will see first-hand how life cycles develop and their scientific concepts will be broadened by this experience. 
	Falling into the pond.
Slippery surfaces surrounding the pond.

	The children and the practitioners 
	Children will be shown strict boundaries around this area and the dangers of water will be explained. The children will be told that they must not go near the water without a dedicated adult. 
Children will be in suitable shoes to prevent any slipping and walking around that area will be limited. The children and practitioners will sit around the pond to discuss this activity.
	M

	(Picture 1) building a tipi 
	Children can grasp the concept of gravity and balance. They will also develop a sense of teamwork.
	Large sticks falling onto someone causing injury.
Tripping hazards in the outdoor area.
	The children
	If the children need guidance, there will be practitioners there to scaffold their learning to prevent anything falling onto the children.
Clear instructions will be given.
	M

	(Picture 2) building rock towers 
	Children’s fine motor skills will be developed by balancing the rocks and using their grip to pick up the rocks.
The children’s numerical skills will be developed by counting how many rocks are in their towers.
	Tripping hazards on the ground.
A risk of injury if rocks fall onto the children. Their fingers may get trapped between rocks. 
	The children 
	Adult supervision will be in place at all times. 
The children will be advised to only use a certain amount of rocks to ensure that no tower topples over and causes injury.
	L





Piaget’s cognitive development theory explains that children cannot undertake tasks until they are mentally mature enough to do so. This emphasises the active role of children in constructing their own knowledge through interaction with the environment. In outdoor settings, adults can create opportunities for hands-on exploration and experimentation, allowing children to make sense of mathematical and scientific concepts through direct experience (UBC Master of Educational Technology program, 2015). 
Piaget believed that children behave like ‘little scientists’, therefore the role of the adult is to facilitate this behaviour and allow children to explore nature in ways that develops knowledge and skills in stages whilst learning in the outdoors (Hamza and Hamza, 2024).
Harris and Petersen (2019) tells us that by providing open-ended materials and facilitating inquiry-based learning, adults support children in actively constructing their understanding of mathematical and scientific principles.
Moreover, Vygotsky’s sociocultural theory, which underscores the significance of social interactions and cultural contexts in shaping learning, suggests that adults can scaffold children's understanding by engaging them in meaningful dialogue and collaborative problem-solving. When working with early years children outdoors, adults can ask open-ended questions, encourage peer interactions, and provide guidance as children explore mathematical and scientific concepts in their natural surroundings. This scaffolding supports children's cognitive development and helps them make connections between their experiences and abstract concepts (Berk and Winsler, 2019). 
Adults can provide safe spaces for learning and encourage the use of natural resources to help children’s maths and science skills to develop. Much like Vygotsky’s scaffolding theory, the adult’s role in children’s outdoor learning is to foster children's curiosity, creativity, and enthusiasm for mathematics and science by guiding them through activities and creating opportunities for their mathematical and scientific learning (Rassmussen University, 2022). 
In 1972, architect Simon Nicholson created the theory of loose parts, the idea that loose parts, materials which can be moved around, designed and redesigned create infinitely more opportunities for creative engagement than static materials and environments. Outdoor maths and science is an example of where this theory is used. Children would need to be scaffolded by adults to ensure they are using the resources in a way that develops their learning (LYONS Early Childhood School, no date). 
Although learning with the guidance of loose parts theories enables children to develop their knowledge and understanding, one of the primary constraints of loose parts play is safety. Some loose parts may pose choking hazards, sharp edges, or other risks to young children, especially those under the age of three. Ensuring that the materials provided are age-appropriate and regularly inspecting them for any potential hazards is essential to mitigate safety concerns (A Spencer, R et.al, 2019).
Sensory Trust (2024) says that ensuring that loose parts play is inclusive and accessible to all children regardless of their abilities, backgrounds, or interests can be challenging. Educators and adults who support the children need to consider factors such as the sensory needs of children with disabilities, the cultural relevance of materials, and the availability of materials that cater to diverse interests and preferences.
Lastly, loose parts play raises environmental considerations related to sustainability and waste management. Many loose parts are made from plastic or other non-biodegradable materials, contributing to environmental pollution and waste. The role of the adult is to prioritise the use of sustainable materials, encourage recycling and repurposing of materials, and scaffold the children to incorporate discussions about environmental stewardship into children's play experiences and learning (McClintic, 2014). 

In conclusion, adults working with early years children play a crucial role in supporting and encouraging their engagement with mathematical and scientific concepts in outdoor environments. By drawing upon theoretical frameworks such as constructivism and sociocultural theory, educators and caregivers can create rich learning experiences that promote exploration, inquiry, and discovery.
By embracing the potential of outdoor environments as dynamic learning spaces, adults can empower young children to develop foundational mathematical and scientific concepts while fostering a lifelong love of learning and a deep connection to the natural world. Through their guidance and support, adults can inspire children to explore, question, and make sense of the world around them, laying the groundwork for future academic success and a lifelong appreciation for the wonders of mathematics and science.
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