Part 1:  Awe and wonder, science, mathematics and the outdoors.
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                                                                                            (Source: Rehman, 2024).
Part 2
I have chosen a photo of an outdoor space which is an image of a park with grass and trees, leaves scattered on the ground with a pathway and a tree stump with a fallen log where a tree was cut down.                                                                       Within this assignment I will discuss all the opportunities children have to learn Maths and Science through play in this outdoor environment.
According to UC Museum of Paleontology (2024), there is an association between maths and science which scientists rely upon. Recent journals of physics, biology and chemistry all contain calculations, statistics and charts such as graphs. Scientists use maths to make sense of their observations, create models of how things work, and test their ideas. Maths helps them explain ideas clearly and predict natural events accurately. Without maths, it would be much harder to analyse data and understand complex scientific Ideas. Maths is essential for advancing science and fully understanding how the natural world works.
Isaac Newton used maths to develop his laws of motion. This shows how maths helped scientists explain things clearly and predict how nature behaves. Maths is essential for understanding the world around us, Newton's work highlights this.
The advances that Newton made in calculus helped him to formulate knowledge of how objects move in the natural world.
[image: Advances in calculus (left) helped Isaac Newton formulate a new understanding of how objects in the natural world move.]
[bookmark: _Hlk178636962]Image (Source: UC Museum of Paleontology, 2024).
According to the Department for Education (2023), it is essential for children within the early years to have an indoor and outdoor learning environment. The framework highlights the importance of outdoor play for young children. It states that playing outside helps children improve their physical skills and stay healthy. Outdoor activities also allow children to explore nature and build confidence as they face new challenges. The framework requires that outdoor play is included every day, this shows that it is crucial for children’s overall wellbeing and development.
According to Logsdon (2021) there are opportunities for children in the early years to learn maths and science within this outdoor space. activities for learning maths include measuring the height of the tree and circumference, counting the leaves or branches, symmetry, sequencing, exploring the shapes, patterns in nature, all these can help build mathematical skills. Activities for science include observing plants and animals, exploring ecosystems, and conducting simple experiments. These activities can help children understand scientific ideas and create curiosity about the world around them. Connecting science to real life experiences can encourage a sense of care for nature. Having opportunities for discussion within this outdoor space with children can also help to develop scientific and mathematical language.
‌Burt (2016) states that outdoor learning is a way of teaching and is not a separate part to the curriculum, therefore outdoor learning is a teaching method that can enhance the knowledge in various subjects. Schools can use their playgrounds or nearby parks to teach maths by looking for shapes or conducting science lessons outside. Engaging with nature can help children academically and support their social and emotional development and overall health.
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Image (Source: Burt, 2016).
As mentioned, there are many topics within maths and science that can be taught linked to the curriculum within the outdoor space that I have chosen. 
The first activity focuses on using the fallen leaves to engage the children in mathematical and scientific learning, whereby the children collect the leaves into a large container and then the adult empties the container into the air. The children need to jump to catch as many leaves as possible before they fall to the ground.
In this activity, children can learn counting, sorting, and measuring using fallen leaves. This also encourages them to compare different sizes and shapes of leaves. which will help develop their understanding of mathematical concepts in a fun and interactive way.  
Questions that can be asked to encourage counting may include:
How many leaves has each child caught?
Which child caught the most?
Were most of the leaves caught or did most of the leaves fall to the ground? 
The activity can be extended by asking ‘how many leaves would each child have in total if they had 2, 3 or 4 more?’ (Natural Resources Wales, (2019).
Another activity that the children can do is counting the rings on the tree, which is a fun and simple activity that will help the young children learn maths and science in a hands-on way. When counting each ring, this will show one year of the tree’s life, they will get to practise counting and recognising numbers. This practical activity will make it easier for them to understand ideas like how much there is of something (Addition) and how to measure. The patterns of the rings will also help them to grasp sequences and patterns. 
Measuring the length and the width of the log and the height and width of the stump will be another activity that will support mathematical and science concepts. This physical activity will get the children moving which will help them to develop control over their muscles and their reflexes, this physical sense of movement and balance is known as the vestibular sense which is stimulated by movement.
Body awareness is important for young children as they develop, this is called the proprioception sense. This helps children sense where their bodies are in the space around them without looking, for example when children close their eyes they know where their arms and legs are. This sense is important for learning how to move appropriately and keep balance and perform actions which are needed for everyday tasks such as getting dressed. By adding activities that promote movement such as jumping can help to strengthen their proprioceptive sense and allow them to feel the forces and energy and become aware of their own bodies which all relate to maths and science.
Counting the rings on the tree will also teach the children about how living things grow and change over time, The practitioners can talk about life cycles and growth and how trees add a new ring each year. If some rings are wider or narrower than others, then this can allow them to think about how weather and seasons affect growth. This will encourage the children to ask questions, for example, why do some rings look different? This is where the practitioner can aid their learning. This outdoor activity will help the children connect with nature and help them to appreciate the environment. It will also allow them to be active which is great for their overall health and wellbeing.
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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

	According to Birth to 5 Matters (2020), outdoor play can have a positive impact on children’s health, well-being and development.
The children will explore the outdoors in a safe environment whilst the adults promote their learning.

	The children will have the opportunity to enjoy the outdoors as they may not normally have opportunities as such, to engage in mathematical and scientific learning through fun activities outdoors.

	Weather conditions such as rain could make the ground slippery, which could pose a risk to children or staff falling and hurting themselves.
Cold weather could increase the risk of respiratory infections in young children or vulnerable staff.
High wind speeds could create flying debris or cause any person to be blown over, resulting in a fall causing injury.
Hot weather – sunburn.
	Practitioners and the children.
	Ensure parental consents are obtained and full details of the outing are given to the parents or guardians.
The correct adult to child ratios will reduce any risks.
Check the weather forecast for the day to ensure that the conditions are suitable to continue with the day outdoors.
Suitable clothing to be worn by all attending, several thin layers that can be taken off if it gets warmer. 
Suitable footwear such as walking boots or wellington boots with good grips to be worn. Waterproof/windproof outerwear would be ideal in case of rain or wind.
Any children’s medications such as inhalers and a first aid bag, will be taken to the outdoor area.
Hot weather, use sunhats, sunscreen.

	L

	Picking leaves off the ground consisting of different types, textures, colours and sizes.
Counting, sorting and measuring the leaves/twigs will help the children to understand maths concepts in a practical way. This activity will be a sensory activity too, with the touching, feeling and the smell of the leaves.
	Activities based outside can be practical allowing children to learn hands-on, which can help them to understand maths concepts and science.
Exploring nature can help to develop love and care for the environment.
Sensory development can help them to understand the world around them.
	Children could pick up things from the ground that could be harmful such as rubbish, broken glass or any other sharp objects.
Children could pick up foreign objects off the ground and put them in their mouth causing a choking episode or touching poisonous plants causing a reaction.
Risks of injury caused by children picking twigs and using them as weapons or accidently poking someone in the eye. 
Public area so members of the public could be around that children do not know.

	Children.
	Explain to the children before the day out about the dangers of picking up foreign objects off the ground and putting them in their mouth. Explain how putting things into their mouth could cause them to become unwell.
Remind the children every so often whilst outdoors to not pick objects that they are not sure about and to tell an adult if they see something they are not sure about.
Staff to take hand sanitiser, wipes and tissues with them.
Teaching children to be mindful of their surroundings will also help with their understanding of how to stay safe outdoors.
Remind the children to be kind to each other and use ‘kind hands’, adults to observe children’s behaviour when they are collecting twigs/sticks.
Staff to remind the children to stay within their groups and not to approach any strangers and if they have any concerns or are worried about anything, to let their carer know. High visibility jackets to be worn by the staff and children attending.
Having the correct adult to child ratio will reduce any risks.
	L

	Physical activities will include walking., running, jumping, stretching and catching the leaves and picking up twigs/sticks.
	Outdoor activities encourage physical activity, this is important for children’s health and brain development (Expert Statement on Physical Activity and Brain Health in Children and Youth, 2018).
Developing gross motor skills, understanding their bodies and how to control their muscles.
	Risk of injury if children bump into each other whilst running around.
Risk of head injury if bumping head into anything or anyone.
Injuries could be caused whilst bending to pick up twigs/leaves off the ground.
Risk of injury to back if anyone tries to pick up something heavy such as a log.
Risks of splinters in hands from the twigs.
Risk of injuries such as broken bones or cuts when the children are moving around if the ground is slippery due to previous rainfall. 

	Children and staff.
	Adults to inspect the ground if it is safe to use and create boundaries if needed.
Appropriate footwear to be worn by everyone attending.
Adults to remind children about personal space in an age-appropriate way. Talk about giving each other space to move around.
Talk about the risk of injury if any child attempts to pick something that is heavy, remind children of what they are collecting.
Praise the children throughout the outdoor trip to reinforce good behaviour as this will reduce risks from unwanted behaviour.
Adults to inspect the ground for any unsuitable objects and dispose of it appropriately.
Inspect the whole outdoor area to assess whether there is enough space for all the children to move around safely without causing injury to one another.
Encourage the children to mention if they feel uncomfortable or in pain for any reason whilst exploring the outdoors.
Remind children throughout the day to not put anything in their mouths.
	L

	Measuring the log and counting the rings on the tree.
	Counting, understanding growth of trees, sensory experience. 
	Climbing on to the log which could be slippery, causing injury if child falls.
Splinters in log.
	Children.
	Remind children to not climb on top of log.
Adults to inspect the log for any sharp or jagged edges prior to children touching it.

	L



Part 4
Brunyee (2016) states that maths and science are closely connected and to understand scientific concepts, this requires math skills such as measuring and analysing data. For example, when conducting experiments, to analyse results effectively, students need to use maths. By integrating maths into science lessons, children can get a better understanding of both subjects and see how they work together in real world situations.
Early Years Careers (2023) states that outdoor play is essential in early childhood education as it gives children the opportunity to explore the natural world, build their physical skills and use their imagination in ways that structured activities do not allow. Giving children the opportunity to engage with nature allows them to learn through play, promoting curiosity and creativity.
Also stated by Early Years Careers (2023) outdoor play has many benefits for young children as it supports their physical, cognitive, and social development. Children's engagement with the natural environment allows them to develop motor skills, coordination, and balance all through different physical activities, such as running, climbing and exploring. Planting flowers for example gives children the opportunity to learn about nature.
According to Starling (2023) outdoor play helps with children's cognitive development, it promotes problem solving skills, creativity and critical thinking. Children have plenty of opportunities to explore and experiment when outdoors especially in environments such as the forests and woodlands.   
Natural England (2016) states that there are significant benefits to outdoor learning for children in the early years, It highlights the importance of engaging with mathematical and scientific concepts outdoors as this can enhance children's motivation to learn. This project revealed that when lessons were conducted outside, children were more engaged and showed improvements in their health and well-being, enabling a deeper connection with their experiences in learning.
However, Solly (2022) states that there are many teachers who would want to bring more outdoor learning into their lessons, however they are faced with challenges such as lacking in confidence in taking lessons outside, whilst others may struggle with limited outdoor space. Additionally, teachers need better training and support to help them to make the most of the outdoor learning opportunities.   
Gibson (2021) states that the constructivists theory supports outdoor learning particularly, the forest school approach. The theory suggests that children learn best through hands on experiences and by interacting directly with their surroundings. This type of learning can encourage problem solving skills and critical thinking, which are important aspects of outdoor learning.
Piaget's theory suggests that children can learn best when they interact with the environment they are in, this is what makes outdoor learning especially valuable. Piaget believed that children go through various stages of cognitive development, and during these stages, they build their understanding of the world around them by exploring and experiencing the environment they are in.
First Discoverers (no date) states that outdoor settings can provide children with good opportunities for hands on learning that align with Piaget’s ideas about how they develop their understanding of the environment they are in.
Magennis (2021) states that the practitioner’s role is to encourage questioning and to also ask questions and enhance children’s experiences. They also play an important role in facilitating outdoor learning for young children by applying Piaget’s theory, which emphasises the importance of hands-on experiences. According to Piaget’s theory, children learn best when they can actively explore and interact with their environment. By observing children's interests and developmental needs, practitioners can tailor their support to enhance learning. 
The natural environment provides many opportunities for collecting, moving objects, sorting and measuring.
According to McLennan (2017) when children are outside, adults can encourage them to measure natural objects like tree trunks or categorise leaves by size and shape. This practical approach makes maths and science concepts more relatable and exciting. Additionally, adults create a safe space for children to take risks and experiment, this can foster a sense of curiosity.
First Discoverers (no date) states that Bruna's theory highlights that children learn best when they actively engage with the environment they are in, which is similar to Piaget’s theory. Bruno believed that outdoor experiences where children can explore and discover can help them to understand complex ideas more effectively. He also introduced the concept of a spiral curriculum; this is where subjects are taught in similar forms first and then revisited in more depth later which is important in outdoor learning as children can repeatedly interact with nature and deepen their understanding overtime.
However, Bandura’s social learning theory focuses on how adults act as important role models in children's learning and that children learn by watching adults, which help them pick up new skills and behaviours. Feedback from adults is important, as it reinforces good behaviour and guides children in understanding what's expected of them. Adults demonstrating appropriate actions and providing support can help children effectively within their learning environment. This highlights the important role that adults play in shaping children's educational experiences (Horsburgh and Ippolito, 2018).
As stated by First Discoverers (no date) Vygotsky's theory suggests that children learn best when they interact socially and engage with their environment, which makes outdoor learning particularly effective for teaching maths and science. Vygotsky believed that children gained knowledge through collaboration with adults and their peers, he called this concept the Zone of Proximal Development (ZPD).
Children can take part in hands-on activities like measuring trees, sorting different leaves, or even conducting simple experiments in outdoor settings. Experiences like these can help children to understand scientific ideas and also allow them to apply math skills in practical situations. Vygotsky’s focus on social learning put emphasis on the importance of supportive interactions, which makes outdoor learning a good opportunity to enhance children's education.
The Department for Education (2024) states that the role of the adult is to create engaging environments, promote communication and support children’s learning through active participation.
Jones (2023) states that adults play a significant role in facilitating outdoor learning for children in the early years. They create supportive environments which encourage exploration and provide engaging activities linked to the curriculum. Adults can guide children's play and help foster curiosity which will enable children to develop important skills and learn about the world around them through hands-on experiences.
The Early Years Network (2023) states that it is important for adults to support outdoor play in the early years by observing children to understand their interests, needs and development. These observations help the adults to engage with children effectively, helping to guide their exploration and learning. By providing encouragement and support, the adults can foster children's curiosity and imaginations to help them to develop important skills in a natural environment as well as giving them plenty of opportunities to learn through play. 
Mazzocco and Olson and Ridge (2021) states that outdoor play is a fantastic opportunity for engaging children in maths and science, however, it requires careful planning and awareness. Practitioners need to be able to identify and take advantage of learning moments that occur in nature, which can be challenging without the right support.
According to French (2023) some practitioners can face challenges when trying to enable maths and science learning outdoors, for children. One of these challenges is the need for sufficient training and confidence amongst practitioners. Some may not feel prepared enough to teach maths and science subjects outdoors. This can hinder the ability to combine these subjects effectively into outdoor play.
Other challenges can include not having enough access to suitable outdoor spaces or the right resources for outdoor activities, this can hinder practitioner’s efforts. Additionally, weather conditions and safety concerns can also affect how often and how effectively outdoor learning takes place. These factors can have an impact on the overall quality of the learning experiences that children receive.
French (2023) also states that over the last few years, outdoor learning has become more important, largely due to the Covid 19 pandemic, as this has made everyone aware of how outdoor learning is essential for the health and well-being of the children and practitioners. Research shows that outdoor environments have a positive impact on children’s learning as it helps to develop critical thinking and reflection, these skills are important for children as these prepare them for the social, economic and environmental challenges for the future. Outdoor learning can also help children to connect with nature, culture and society.
According to Natural England (2016) evidence shows that there is a positive impact on children’s learning when it is conducted outdoors with 92 per cent of teachers questioned, stated that their pupils were more engaged with their learning outdoors and 85 per cent stated that they noticed that the children’s behaviour had improved (Natural England, 2016).
According to Wisbey (2018) in recent years, popularity has grown in the UK for supporting children's learning outdoors. Montessori emphasised the importance of outdoor learning, suggesting that it was an extension of the indoor learning environment such as a classroom with both working in unison. Children who have regular access to an outdoor environment can develop curiosity and care for nature. Whilst children focus on everyday activities outdoors, they will develop a closeness to nature. Learning and development can be supported with resources supplied by practitioners and the natural resources supplied by nature. The natural environment outdoors brings the beauty of shapes, symmetry, colour, patterns and quantity, which all relate to maths. Wisbey (2018) also states that in the early stages of a child’s development, the learning opportunities and support the child receives helps to develop the foundations on which further learning will take place. Children are naturally curious which encourages them to explore to try and understand the world around them, this inquisitiveness leads them to ask questions such as “why,” “when,” and “how,” this is the basis for mathematical and scientific learning.

Conclusion.
Maths and science are connected as both involve exploring, observing, and trying to understand the world around us. Young children can learn these subjects in a natural and fun way by doing practical activities outdoors with guidance from their practitioners. Nature can offer plenty of resources such as leaves and twigs, used to count or measure and children can use their senses to feel the textures of leaves or the bark of trees. These simple activities can help them to learn counting and measuring and can also allow them to observe scientific ideas like how things grow or the different textures in nature. If children have the opportunity to engage with the natural world, they will begin to care more about the environment. Practitioners can enhance these experiences by providing resources and support, turning outdoor learning into something educational and enjoyable. This practical way of learning can help children to build basic skills in maths and science while forming a connection with the environment around them.
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