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Introduction
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Description automatically generated]The photograph chosen for this portfolio is a space in an early year setting where the children enjoy spending time and exploring the natural environment. The area is used by the children and practitioners to plant flowers, vegetables and explore the different bugs and creatures that live in the garden. The setting has different garden beds some with trellis attached for planting flowers that can grow up onto the trellis which the children can measure and keep a record of the growth. There is also a seating area for the children to use role play and use their imagination to draw and design the garden and produce exciting ideas of their own that incorporate maths and science.
Gardening is an excellent way for children to learn about our environment and has many mathematical and scientific activities. The setting in the photograph is used by the children aged 6-7 years along with the early years practitioners. The children were extremely excited to start using the garden and had been busily drawing pictures of what types of flowers and vegetables they wanted to plant. We made a 

list of what we would need before we started gardening for example, soil, gardening tools, watering cans and of course our seeds. We had decided that it would be a good idea to collect plastic bottles or containers which we would use to collect rainwater so that we could be energy efficient and save water by using the rainwater to water our garden. We spent many sessions in the garden with the children planting flowers and vegetables and looking after the garden as our seeds started to grow. As the garden area was quite a flat surface we were able to add empty plastic containers around the garden to collect rainwater which we use for watering. Collecting the rainwater became one of the activities that we used to learn about maths and science. The children used long rulers to measure how much rainwater had been collected and the children learnt about where rainwater comes from. There are also many opportunities to collect natural loose parts for example, leaves as they fall off the trees, conkers, sticks and stones. These loose parts were used to create hanging decorations that we used to decorate the garden. 
It is a beautiful sunny day outside, perfect for some gardening activities outside. Gardening has many mathematical and scientific concepts that the children can learn in a practical and engaging way. Exploring maths and science through gardening is a more efficient way to learning as it can feel more like playing than learning to the children. Welsh Government (2020), links gardening and outdoor play with the national curriculum in Wales, as they focus on children having the opportunity to have real, practical activities which encourages and develops children’s critical thinking, curiosity and encourages environmental awareness. Gardening requires practical problem solving, for example, figuring out how much soil is needed. Gardening gives children the opportunity to learn measuring and collecting data as they learn how to measure lengths of the plants, water usage and spacing needed between plants. Using gardening as an opportunity to learn and incorporating mathematics and science practitioners can meet the curriculum requirements while creating hands on learning experiences for the children developing their curiosity and practical skills in maths and science.
Mrs Jones, the teacher put the children into groups of three. The children are aged 6 to 7 years. Each group are assigned a garden bed to observe and tend to. One of 

the garden beds have small plants starting to grow and the other garden beds have vegetables growing. Mrs Jones announced to the children “We are going out to the garden this morning and our first task is to observe and examine the garden beds, tidy up all the leaves that might have blown onto the plants and then we are going to use our rulers to measure our plants to see if they have grown” The children were so excited to get started. The children lined up by the garden beds and started to collect the fallen leaves, Hannah shouted out “miss, look at this leaf it has tiny little holes in it” Megan, one of the practitioners asked, “why do you think there are tiny holes?” “maybe bugs have been eating it, guessed josh. The practitioner wanted to encourage this scientific thinking. “That is a great explanation josh. Let us explore and try and find out if this is true. Use your magnifying glass and let us see if any of you can find a bug near the leaves?” The children searched the leaves of the plants and searched the soil around to find the bug. Hannah discovered a big worm and josh found two green caterpillars. The practitioner stood back and observed the children as they excitedly searched for the bugs. The practitioner asked, “ which one of the bugs do you think could have eaten the leaves and left little, tiny holes?” The children all agreed that the caterpillars must have eaten the leaves and recalled the story of The very hungry caterpillar.” Why do you think the caterpillars like to eat the leaves?” asked the practitioner. The children remembered from the story that the caterpillars eat a lot of food before they turn into butterflies. “well done children for remembering the story, let’s look at what happens to a caterpillar as it goes through its life cycle.” The practitioner took the group to sit down in the seating area of the garden and gave the children some paper and crayons. Josh asked if they could use some sticks and pretend they are caterpillars munching all the leaves. “Great idea, Josh” The children choose some sticks from the loose parts box and laughed at their stick caterpillars. The practitioner watched the children as they pretended that the caterpillars ate all the leaves and got fatter. “What do you think happens when the caterpillars are full up and cannot eat anymore? Do they just go to sleep and wake up a butterfly?” Hannah shouted out, “ they turn into a cocoon miss” “Well done, what do you think happens inside the cocoon? Asked the practitioner. Some of the children were unsure but some guessed that the caterpillars go through lots of changes inside the cocoon just like the hungry caterpillar story. The practitioner let 

the children chat about what happens and observed the children as they discussed what they thought was happening. “I am very impressed that you know so much about the caterpillars life cycle children” announced the practitioner. The children were excited to tell the practitioner how the caterpillars then wake up and climb out of the cocoons as beautiful butterflies. The practitioner gave the children some paper and asked the children to draw what they thought a caterpillars life cycle looks like. All the children were extremely excited to learn so much about the caterpillars that were living in their garden. While they are enjoying this learning experience they are also learning [image: ]science in a fun and more practical way than they would sitting in a classroom.
Some of the other groups of children were busy tidying up their garden beds and using our collected rainwater to water all the plants and vegetables. Mrs Jones wanted to do a maths challenge and gathered the children around to explain. “Children, you have done an amazing job of tidying up the garden and I have seen some very impressive drawings of a caterpillars life cycle. Now I would like you all to go around the garden beds with your rulers and measure our plants and flowers and write down each plant or flower and the height of each one and at the end we can collect the data and find out which plants or flowers are the tallest.”  The children collect their equipment and in their groups headed over to the garden beds. The practitioners stand back and observe the children measuring and collecting the data offering help to those who asked. Sophia was using her ruler to measure the sunflowers, “I wonder how tall the sunflowers will grow? Do you think they could grow as tall as me asked the practitioner?” Sophia replied “no way” but some of the other children shouted out yes! The practitioner set another challenge asking the children to write down how tall the sunflowers are and told the children that they 
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Description automatically generated]would come back and measure the sunflowers once a week and keep a record of how tall they get and if the sunflowers get as tall as her then the children would win a prize, the children were so excited about this idea. Through hands on learning the children are learning to engage with their environment and experience a different more holistic way of learning maths and science which has been found to be better for the children’s overall wellbeing.
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Risk assessment
Having a risk assessment in place for children is essential for the safety and well-being of the children and promotes a positive learning experience for the children. Gardening with children can have many benefits such as hands on learning and learning about our environment and the importance of taking care of our environment. Having a risk assessment in place ensures these benefits are provided safely for both the children and the adults.





	Experience outdoors in the school garden.
	How will it benefit the children.
	Possible hazards and dangers.
	Who is at risk.
	Precautions to reduce the risk of injury.
	Overall risk rating. 
L/M/H

	Clearing up the fallen leaves around the garden beds.
	Allowing the children to take responsibility for looking after the garden will teach the children the importance of taking care of their environment. They will gain life skills that they can take with them and use in the future.
	There could be sharp twigs underneath the fallen leaves. There could be certain plants that might hurt the children, for example, thorns bushes or nettles. 
	The children and the practitioners could be at risk of injury.
	The children and adults could wear gloves to protect their hands. They could use tools to move away the debris rather than use their hands. Alert the children to the potential hazards before starting the activity.
	Medium risk of injury.

	Using gardening tools to clear up the garden beds, rake the soil or trim rotten leaves.
	The children will gain confidence using tools. The children can see themselves as gardeners, they will feel pride and delight in growing their own flowers or vegetables that they can eat. They will learn the importance of a notorious diet. Gardening can benefit their overall health and wellbeing.
	Using tools that might have sharp edges. The soil or rotten leaves could cause infection if the child or adult has an open wound.
	The children and the practitioners could be at risk of injury due to using tools that might have sharp edges, or the tools could be too large for the children to use. The dirt could cause infection if it got into an open wound.
	Use child friendly gardening tools, blunt edged tools and provide the children with clear instructions on how to use the tools. Remind the children of the dangers of walking or running while carrying tools. Use commercially sourced soil and compost, wear gloves and encourage hand washing after every activity outdoors. 
	Medium risk of injury.

	Watering the plants and collecting the water from the source
	The children will learn about weather and climate as they are using plastic containers to collect rainwater. They will learn about water conservation and how its more economical to use a natural water source than using tap water. The children will learn mathematical skills as they learn to measure the volume of water collected. The children will learn how much water is needed to take care of the garden.
	Potential hazards to using collected water could be the weight of the plastic containers could get very heavy as they become full this could cause the children or adults to hurt themselves as they try to lift the containers or drop the heavy containers causing danger to others around them. There is always a risk of drowning associated with water. 
	The children and adults are at risk if the containers are very heavy due to the amount of water. Small children can drown in as little as 2 inches of water.
	Use lightweight, child friendly watering cans and scoop the water from the containers. Teach the children about water safety and the dangers surrounding water before doing the activity. 
	Medium risk of injury.

	Hunting for bugs or insects
	Children can gain observational skills as they search for the bugs. The children can learn to respect nature and learn kindness to all creatures. They can learn about how important the bugs are to the environment. Hunting for bugs can create an early interest in science. The children can create bug houses and observe the life cycle of the bugs that they find.
	It is important to research the bugs and creatures that the children might find and determine and explain to the children about any creatures that could bite and cause irritation. Look out for nests before letting children explore for example, wasp nests or ant nests.
	The children and adults could be at risk if they discover a wasp nest. The children could experience a small bug bite. 
	Use gloves when handling any insects to prevent bites. Be cautious around nests found. Advise children on the importance of handwashing after bug hunting
	Low risk

	Exposure to sun
	Being out in the sunshine can have many benefits to both the children and the adults as our skin absorbs the sunlight and produces vitamin D. The sunshine helps the plants to grow, and the children observe the beauty of the garden in the sunshine. 
	Exposure to the sun for a long period of time can cause sun burn. Too much exposure can cause headaches and in worse cases sickness.
	The children and adults are at risk of sunburn or becoming sick due to too much exposure to the sun.
	Wearing a sun hat during exposure and applying suncream to all parts of the skin that is exposed to the sun following the instructions on the suncream bottles. Drink plenty of fluids while exposed to the sun. Seek shade often while out in the garden. Keep exposure to a minimum and try not to go out in extreme heat.
	Low risk to injury 

	
	
	
	
	
	



Evaluation of the role of the adults.
Outdoor education provides children with a multisensory environment where children can engage with the world around them fostering critical thinking, problem solving, observation and interaction within the natural environment. However, the effectiveness of being outdoors learning mathematics and science is closely linked to the role adults play in supporting and facilitating these experiences. Learning outside of the classroom is about reaching goals through a well-organised, effective method where the most important experience is hands-on. It includes not just what we learn, but also where and how we learn it (DFES, 2006a:3). Outdoor spaces that afford unstructured opportunities for play can be effective in helping children’s creativity and supports healthy development both physically and emotionally (Nystrom et al 2019). The environment should be a safe place for children to explore without the risk of harm to themselves or others. Providing a risk assessment beforehand is essential for preventing harm, as well as appropriate supervision. According to Bronfenbrenner’s ecological system theory the child’s environment has a significant impact on their development. Providing a safe, stimulating and well organised space for learning helps the children to effectively interact with their surroundings therefore promoting social and cognitive development (Bronfenbrenner 1979). Therefore, encouraging children to be creative and use their imaginations as they play which would also encourage mathematical and scientific thinking.
Outdoor learning provides the children with the opportunity for inquiry based and experimental learning , therefore supporting mathematics and science in the outdoors is an effective approach to promoting hands on experiences for the children as they engage in practical activities. Beams, Higgins, & Nicol (2012) agree that the outdoor environment provides children with effective examples for applying maths and science concepts. Adults can help support this by organising group activities for example, building structures using natural resources, conducting experiments, or organising scavenger hunts which could include solving mathematical or scientific clues to help the children complete the task. Understanding and learning about the natural world can bring joy and personal fulfilment that everyone should be able to experience (National Research Council, 1996).
Akman (2015) described children as ‘Active thinkers and doers’ children actively want to make sense of their surroundings; they are motivated in finding out how things work therefore they can engage in activities related to maths and science by being curious and active learners. National research council (2007) agreed that the way children think is extremely sophisticated. A thoughtfully planned setting that has carefully chosen materials provide the basis for the children to learn. Children are naturally curious and are willing to learn, encouraged playful involvement from experienced practitioners is necessary for encouraging the children to learn and get involved. The role of the adult and their knowledge is crucial for learning (Worth 2019). 
Sturrock and Else (1998), introduced the ‘play cycle’ which they described as the ‘process of play’ and Newstead and King (2021), wrote that the focus of play relies on the process rather than the outcomes of play. The definition of play work in the UK is a highly skilled profession that enriches and develops provisions for children’s play. It occurs when practitioners encourage the children to play but is not influenced by predetermined standards for care or education (SkillsActive 2010,3).
The play area whether it is a park, forest area, field or an outdoor space in an early year setting may contain man-made or natural properties and objects, anything that a person observes in their surroundings, or what Gibson (1986) refers to as "affordances." According to Gibson (1986), being in such an environment involves looking, listening, touching, and sniffing. Furthermore, everyone's perception of this environment is different. Children can use the natural resources around them to create something for example a junk model which they can then use their imagination to create something meaningful. According to Nicholson (1971), the "theory of loose parts," Which is the availability of manipulable objects for children to play with. This theory provides support of the importance of using natural and loose parts which are seen as open-ended play opportunities that will help children to develop their creative skills as well as develop their skills in maths and science. An environment that can provide more opportunities for play with more things in it that can be used, altered, created, or destroyed will support an all-round holistic experience for the children (King 2021). Practitioners can incorporate loose parts into the classroom or outdoor environments to encourage exploration. Rather than providing step-by-step instructions, educators can allow children to engage with the materials in their own way, facilitating a more creative, approach to learning. It has been shown that exposure to nature benefits both adults and children in a variety of ways for example, reducing feelings of stress, promoting feelings of happiness, emotional and physical wellbeing and encouraging social and cognitive development (Louv, 2012; Williams, 2017). A study conducted by theorists Ulrich (1981), Nicholson (1973) and Kaplan & Kaplan (1989) provides a framework to better understand how much time is required to be spent outdoors in order to gain the positive effects that can be experienced from exposure to nature (Bergstrom 2023).
Theorist Friedrich Frobel (1782-1852) believed that children develop at their own pace with support from the knowledgeable adults around them. Frobel (1782-1852) argued that a child’s early years of life are the most important time in their education for them to achieve in later learning emphasising that young children learn best through self-activity and talking. Frobel’s unique way of incorporating natural resources such as sand, water and outdoor play have now become mainstream today. These natural resources allow children to use their imagination, critical as well as their creative thinking as they explore their surroundings. Outdoor play offers the children the opportunity and the space to move freely, run, jump and play with abandonment. The direct contact with nature stimulates the children’s senses and encourages exploration and curiosity. The outdoors offers a unique learning environment which has initially been planned and encouraged by the adults but offers the children more freedom to create their own play ideas and learning maths, science and all areas of the curriculum whilst they play freely (Tovey 2012).
The Frobel approach emphasises the importance of observations and the role of the adults in outdoor play. Observations should be used to support the child’s learning furthermore observations can be an effective tool to help the adults with planning, however more importantly observations are used to gain knowledge of what the children are interested in, how they are feeling and thinking, and understanding the children’s current interests as well as how they are developing and learning (DCSF2008). 
Play is essential to both our daily lives and the well-being of everyone involved. Therefore, it is essential that children have experiences with mathematics and science that are as interesting, thrilling, and engaging as possible. Additionally, these experiences must be designed to ensure that learners gain mathematical and scientific resilience. Play is crucial for the early development of maths, numeracy and science as it helps children solve problems, investigate concepts, make connections, and work cooperatively with others helping them to become capable learners in their future education (Curriculum for Wales 2020). Applying mathematics and science in the outdoor environment using natural loose parts allows children to learn while using their imagination, be creative, experiment and take risks as they play. The curriculum for Wales (2020) wrote that mathematics and numeracy can help children to become well informed, ethical citizens of Wales by providing the children with the correct tools to allow them to collect data which encourage critical thinking and helping them to learn, understand and make reasoned decisions. Therefore, encouraging them in future learning (Education Wales 2020).
Conclusion.
In conclusion, the role of the adult in supporting mathematics and science in outdoor environment is crucial for enhancing children's understanding and engagement with these subjects. By providing hands-on experiences, adults help learners make real connections between abstract concepts and their applications in nature. Through structured exploration, questioning, and encouragement, adults can encourage curiosity, problem-solving, and critical thinking skills. Outdoor settings naturally offer rich opportunities for discovery, and with the guidance of an adult, children are better able to explore mathematical patterns, scientific principles, and environmental relationships. This active, inquiry-based learning approach not only supports holistic development but also nurtures a deeper appreciation for the natural world. using loose parts to learn math and science in the outdoors provides hands-on learning and encourages both understanding and engagement. Loose parts, such as natural materials, allow children to explore mathematical and scientific concepts in a tactile way, making abstract ideas more accessible. This approach promotes creativity, problem-solving, and inquiry-based learning, encouraging children to ask questions, experiment, and draw conclusions. Additionally, outdoor learning with loose parts connects academic knowledge to real-world applications, fostering a deeper appreciation for the environment while developing critical thinking skills. Overall, this method supports holistic, learning that is both enjoyable and educational while the children play freely.
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