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Part 2 Learning Journey
During our outdoor learning session this week, we focused on developing maths and science skills through practical exploration. The activities took place in the school’s multi-use games area, which provided a safe and open space for the investigation. We maintained a 1:6 adult to child ratio due to the pond being a high-risk zone, always ensuring close supervision. The children participating were aged 4–5, and the activities were planned to match their developmental stage and support hands‑on learning.
It was a dull day, and the ground was still wet from the morning rain. As we walked to the multi-use games area, the children walked across the school yard and along the bridle path, noticing changes in the environment as they went. Child A asked, “Miss, what is on that tree over there?” I encouraged him to show me which tree he was referring to, as there were several different types nearby. Child B responded, “That’s an apple tree,” but Child A questioned this, saying, “It doesn’t look like it is as they aren’t red or green.” I had brought apple tree lifecycle cards with me, so I invited the group to gather in a circle and used the cards to explain how apples grow and why the tree might look different at this stage of its cycle. I then asked the children to place the cards in order, allowing me to see their understanding and reasoning. After this, we looked closely at the tree together, identifying which stage of the life cycle it was currently in. This links directly to the Curriculum for Wales statements “Being curious and searching for answers is essential to understanding and predicting phenomena” and “The world around us is full of living things which depend on each other for survival” within Progression Step 1 and 2 (Hwb, 2024, b).
Child C began counting the apples on the ground: “One apple, two apples, three apples, four apples… five apples.” This demonstrated strong early maths skills, as the children were confidently counting objects in their environment. This links to the Curriculum for Wales statement “The number system is used to represent and compare relationships between number and quantities” within Progression Steps 1 and 2 (Hwb, 2024, a). Child D then asked, “Why are there some apples on the floor?” I invited the group to share their ideas, but they were unsure. I explained that gravity is like an invisible helper that pulls things down. When an apple becomes too heavy for the tree, gravity helps it fall. To make this clearer, I linked it to their own experiences: “When we jump, we always come back down because gravity pulls us towards the ground.” This links to the Curriculum for Wales statement “Forces and energy provide a foundation for understanding our universe” within Progression Step 2 (Hwb, 2024, b).
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(Roltgen, n.d.)                                                (Jones, 2026, a)

To extend the children’s mathematical understanding outdoors, I introduced balancing scales and encouraged them to explore weight, balance, and equivalence using natural materials. We collected apples that had fallen around the apple tree and placed them on one side of the scale. I then invited the children to use gravel stones on the other side to investigate how many stones were needed to match the apple’s weight. This links to the Curriculum for Wales statements “The number system is used to represent and compare relationships between number and quantities” within Progression Steps 1 and 2 (Hwb, 2024, a).
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(Hope Education, n.d.)
Child A noticed that their scale was not moving and asked, “Miss, why is my apple still up?” I supported their thinking by explaining that the gravel stones were too heavy, meaning the two sides were not yet equal. This helped Child A understand that less gravel was needed to balance the scale.
Child B then observed, “Miss, my apple is on the floor.” I extended their learning by explaining that they had taken too much gravel out, making that side lighter. Child B responded by carefully adding stones until the scale became balanced. Once both sides were level, the children counted how many stones were needed to match the apple’s weight.
This activity supported early mathematical concepts such as weight, comparison, balance, and equivalence, while also reflecting Froebel’s emphasis on forms of knowledge through hands-on exploration with natural materials. The outdoor environment provided meaningful opportunities for problem solving, prediction, and collaborative learning. This links to the Curriculum for Wales statements “The number system is used to represent and compare relationships between number and quantities” within Progression Steps 1 and 2 (Hwb, 2024, a).
We then moved over to the pond area. Before going outside, I had shown the children a picture of the pond during our safety discussion, so they already had a visual reference of what it usually looks like. When we arrived, one child noticed a difference and said, “In the picture in class the pond looked like it had more water.”
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(Jones,2026, c)
I asked the group if they knew why the pond might look different today. No one was sure, so I supported their thinking by asking, “What has the weather been like this summer?” Child C replied, “Very sunny and hot.”
Using this as a starting point, I explained the water cycle in a simple, child‑friendly way:
“When the sun shines, it warms the water. Some of the water floats up into the sky and helps make clouds. When the clouds get too full, the water falls back down as rain.” This links to the Curriculum for Wales statements “Forces and energy provide a foundation for understanding our universe” and “Matter and materials can be changed and used for different purposes” within Progression Step 2 (Hwb, 2024, b).
Child B then made the connection and said, “That is why it has lots of water and then not so much water.” This links to the Curriculum for Wales statements “Forces and energy provide a foundation for understanding our universe” and “Matter and materials can be changed and used for different purposes” within Progression Step 2 (Hwb, 2024, b). I extended this learning by introducing early mathematical language linked to capacity, explaining:
“Yes, that’s why sometimes the pond is nearly full, and other times it is nearly empty.”
To deepen the children’s understanding of capacity, I brought plastic cups and spoons to the pond area. I invited the children to make “mud pies” using water and mud from around the pond. This hands-on activity encouraged them to explore and use mathematical vocabulary such as full, half full, empty, more, and less. This links to the Curriculum for Wales statements “I can compare quantities using non‑standard and standard units” and “I can use everyday tools to support my measurement” within Progression Steps 1 and 2 (Hwb, 2024, a). 
As the children scooped water and mud into their cups, they began comparing how much each container could hold. Some children noticed their cups were overflowing, while others commented that theirs were “nearly empty.” These observations allowed me to model and reinforce capacity language in meaningful, real-world contexts. The open-ended nature of the activity supported problem solving, prediction, and collaborative learning, while the outdoor environment provided rich sensory experiences that helped the children understand mathematical ideas through direct exploration. This links to the Curriculum for Wales statements “I can compare quantities using non‑standard and standard units” and “I can use everyday tools to support my measurement” within Progression Steps 1 and 2 (Hwb, 2024, a).
I asked the children if they could spot anything that looked similar inside the pond and outside of it. Child B said, “There are green things in the pond and outside the pond.” I encouraged them to think further by asking, “Does anyone know what these are?” Child D responded, “Yes, they are plants.” 
I explained that this was correct and added that the plants are living things, just like the small creatures inside the pond. This helped the children begin to understand that ponds are habitats where plants and animals live together, and that living things can be found both in the water and around it. This links to the Curriculum for Wales statements “The world around us is full of living things which depend on each other for survival” and “I can recognise that living things grow and change over time” within Progression Steps 1 and 2 (Hwb, 2024, b).
We then moved on to exploring patterns. I brought fish shaped templates with us, as there are fish displayed on the fence around the pond, which helped create a meaningful link to the environment. I invited the children to use natural loose parts such as sticks, flowers, grass, leaves, and gravel to create repeating patterns on their fish.
Child A began arranging their materials and said, “One stick, two flowers, one stick, three flowers, one stick, four flowers.” I supported their learning by encouraging them to check whether their pattern repeated correctly. I explained that a pattern means “the same thing happening again and again.” Child A realised that the number of flowers was changing each time, so they adjusted their work.
They then proudly said, “One stick, two flowers, one stick, two flowers, one stick,” showing they had successfully created a repeating pattern. This activity allowed the children to practise early mathematical skills such as sequencing, repetition, and visual comparison, while also engaging with natural materials in a meaningful outdoor context. This links to the Curriculum for Wales statements “I can recognise, copy and create patterns” and “I can describe relationships between objects, numbers and shapes” within Progression Steps 1 and 2 (Hwb, 2024, a).
After completing our activities, we headed back to the classroom. The children had spent the session exploring the multi‑use games area and the pond, applying both their mathematical and scientific skills in meaningful outdoor contexts. Their observations, questioning, and hands-on exploration supported a deeper understanding of concepts such as gravity, capacity, patterns, living things, and the water cycle, demonstrating how outdoor learning can enrich early years development.

             

 















Part 3- Risk-benefit assessment
	Location / Activity:
	The School’s Multi Use Games Area
	Date:
	16th September 2026

	Assessor:  
	Nia Jones
	Review date:  
	


 

	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

	The pond water
	Young people benefit because they develop an understanding of pond safety, learn about the living things that depend on pond habitats, and begin to explore simple scientific ideas such as the water cycle.
	Hygiene


Drowning/entering the water


	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.
	Hygiene Risk and control measures
-No eating in the pond area to prevent accidental ingestion of contaminated water and materials.
-Avoid touching the face until hands are washed to reduce transfer of bacteria or pond residue.
-Ensure children wash hands immediately after the activity and use disposable paper towels.
-Cover cuts and abrasions with waterproof plasters before entering the area.
-Remove algae safely using appropriate PPE to minimise contamination risks.

Drowning/ Entering the water risks and control measures
-Always maintain continuous supervision with clear sightlines to the pond.
-Ensure supervising staff have up to date first-aid training, including water-related emergencies. 
-Mark clear physical boundaries around the pond to prevent accidental entry.
-Reinforce age-appropriate safety rules, such as no running or leaning over the water.

	H

	Wooden decking
	Walking on wooden decking offers several benefits for young children. It supports their balance development because the firm, slightly uneven surface encourages them to stabilise their bodies as they move. It also strengthens their spatial awareness, helping them recognise boundaries, edges and safe areas to walk on.
	Slipping

Splinters
	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.
	-Inspect for hazards such as unsafe nails, algae, and loose wood.
-Supervision by adults always.
-Educate children on hwo to take precautions whilst exploring on decking.
-Ensure children are wearing appropriate shoes with good grip.

	L

	Trees
	Young people benefit from tree‑based activities as they develop an understanding of natural concepts such as gravity and the life cycle of an apple. They also learn that trees present certain hazards, helping them build awareness of how to stay safe in outdoor environments.
	Low hanging branches 

Unsafe trees

Splinters

Apples falling from the tree
	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.

	-Check for hazards such as low branches, falling trees and broken branches.
-Close supervision always.
-Monitor the weather especially when it is windy.
-Ensure the wildlife is safe to be around for example avoiding bird nests.
	M

	Gravel floor
	Gravel ground benefits young children in several ways. It provides rich sensory exploration through auditory input such as crunching sound under their feet. It also offers risk awareness, as children learn falling on gravel may cause discomfort, helping them understand how to move safely. In addition, gravel supports science learning by allowing children to explore concepts such as force and friction when pushing, pulling or rolling objects across the surface.
	Cuts and abrasions

Choking
	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.
	-Educate the children on how to safely move on gravel.
-Supervise the children closely.
-Check for hazards such as sharp stones.
-Take precautions in extreme weather e.g. ice.
 
	L

	Bridle path
	Young children benefit from walking on a bridle path in several ways. It supports communication skills as they interact with members of the community and talk with friends while walking together. It also builds their confidence as they learn from other, follow pathways together and navigate a real outdoor environment.
	Children running off

Strangers
	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.
	-Teach the children road safety as they will have to cross the road.
-Educate the children to walk on one side to ensure other walkers can pass safely.
-Everyone to wear appropriate footwear with grips.
-Listen to others to keep everyone safe.
	L

	Uneven grounds
	Walking on uneven ground helps strengthen young people’s gross motor skills and supports the development of their balance and coordination. It also encourages them to move carefully and build confidence when navigating natural outdoor terrain.
	Slips 

Trips 

Falls
	The children are at risk in this area when they are participating in the activities. The staff is at risk when they are supervising the activity. Other children and staff in the school are at risk as this is a school shared area.
	-Ensure safe and appropriate footwear is worn to prevent slipping.
-Assess the ground for dangerous holes or bumps.
-Adults to always supervise.
	L









Part 4
With reference to theory and research evaluate how adults working with early years children support and encourage children engage with mathematical and scientific.

Introduction
This section of the assignment will evaluate how adults in the early years support children’s mathematical and scientific learning in outdoor environments. Science in the early years introduces children to simple scientific language and encourages them to explore, observe, and experiment with the world around them (Allen, 2019). Mathematics in the early years supports children in developing mathematical vocabulary and beginning to understand key concepts through hands‑on, practical experiences (Gifford, 2020). Outdoor learning is highly valuable in the early years as it supports children’s physical development, particularly their gross motor skills. Activities such as running, climbing, balancing and navigating uneven ground help strengthen core muscles and improve balance and coordination (Whitebread & Coltman, 2015). It also plays an important role in promoting emotional wellbeing. Natural outdoor environments provide calming sensory experiences that help children self‑regulate, reduce stress, and lower anxiety levels. The open space and fresh air contribute to a sense of freedom and emotional stability (White, 2014). In addition, outdoor learning enhances cognitive and creative development. Children have opportunities to explore and experiment with natural materials such as sticks, mud, leaves and stones, which encourages curiosity, problem‑solving, imaginative thinking, and early scientific enquiry (Bilton, 2016). The Reggio Emilia approach views the outdoor environment as the “third teacher,” alongside the child and the adult. The outdoors invites children to explore natural materials such as sticks, leaves and mud, encouraging curiosity, experimentation and problem‑solving. It also stimulates creativity by offering open‑ended resources that inspire imaginative play and new ways of thinking (Edwards, 2017).

Adults supporting maths and science in the outdoors by adding new vocabulary, concepts and challenges.
Adults support can extend children’s learning outdoors by observing their play and identifying opportunities to introduce new vocabulary, concepts and challenges. Through sensitive interaction, practitioners build on what the child is already doing and offer language or ideas that deepen their understanding (Mackinder, 2025). For example, if a child is exploring stones and leaves, the adult might encourage them to create a pattern, prompting early mathematical thinking and supporting the development of key concepts such as sequencing and categorisation. The advantages of this approach are that the learning remains child‑led, as the adult builds on the child’s existing interest in leaves and stones, making the experience more meaningful and engaging (Ingerslev, 2023). Another advantage is enhanced vocabulary development as the child explores new materials, the adult can introduce relevant terminology, helping the child connect words to real experiences and deepen their understanding (McLeod & McLeod, 2023). A disadvantage of adult intervention is that it can lead to adulteration. Adulteration occurs when an adult interrupts, redirects or takes over a child’s play, which can stop the child from following their own ideas and reduce the benefits of child‑led learning (Thompson, 2020). Another disadvantage is that it can reduce child autonomy, as frequent adult intervention may lead the child to depend on the adult for ideas or solutions rather than generating their own. Over time, this can limit independent thinking and reduce opportunities for the child to develop confidence in their own problem‑solving abilities (Pedersen, 2023). A theorist who supports the idea of adults introducing new knowledge is Vygotsky. Vygotsky argued that children learn most effectively through interaction with a “more knowledgeable other”, meaning an adult or peer who can scaffold their learning by adding language, concepts or ideas that the child cannot yet access independently (Vygotsky, 1978). In contrast, Froebel argues that children should guide their own free play, and that too much adult intervention can disrupt or even damage their natural exploration. His approach emphasises sensitive observation rather than direction, ensuring that children remain in control of their own learning (Froebel, 1887).

Adults supporting maths and science in the outdoors by adding loose parts to their learning.
Another way adults can support children’s maths and science learning outdoors is by providing loose parts. Loose parts are open-ended materials such as leaves, stones, sticks and flowers that children can use in a variety of ways (Lehman, 2018). These materials enhance mathematical development by enabling children to compare weight, create repeating patterns for example, stick–flower–stick–flower—and practise counting using natural items (McClure et al., 2021). They also strengthen scientific enquiry, as children can investigate forces and motion by rolling stones down slopes, and make predictions about which materials float or sink, encouraging curiosity, experimentation and problem‑solving (Hunter & Walsh, 2020). Nicholson’s Loose Parts Theory supports this approach, arguing that children learn more effectively when they have access to varied open‑ended materials that promote creativity, exploration and problem‑solving (Nicholson, 1971). In contrast, Piaget emphasised self‑discovery, suggesting that children should manipulate their environment independently rather than rely on adult‑provided materials (Piaget, 1952). The first advantage of loose parts is their contribution to mathematical development, as children can count, sort, compare and create patterns using natural materials (Greenfield, 2020). A second advantage is their support for scientific enquiry, enabling children to investigate forces, motion, prediction and testing through hands‑on exploration (Solomon & Colton, 2022). The final advantage is that loose parts promote open‑ended exploration, allowing children to use materials creatively and follow their own ideas without fixed outcomes (McArdle, 2021). However, loose parts also present disadvantages small items can pose choking hazards for younger children, and some natural materials may be sharp or splintered, creating safety risks (Department for Education, 2023). Additionally, loose‑parts play can lead to over‑reliance on adult support if adults over‑scaffold the activity, limiting children’s initiative and independent problem‑solving (Tovey, 2019).
Adults supporting maths and science in the outdoors by asking the children open ended questions.
Adults can support children’s maths and science learning outdoors by asking open‑ended questions. Open‑ended questions cannot be answered with a simple yes or no; instead, they encourage children to think deeply, explain their ideas and explore different possibilities (Sylva et al., 2020). In maths, adults might ask questions such as “What do you think will happen if I add one more leaf to this pile?”, “How could we sort these leaves into two groups?”, or “What pattern can you see on this flower?”. These questions prompt children to explore number, sorting and pattern, helping them to observe carefully, make predictions and explain their reasoning. By responding to open‑ended questions, children use their cognitive thinking skills to work through mathematical ideas independently and develop confidence in problem‑solving (Stibbard, Edwards‑Groves & Davidson, 2024). In science, adults can support children’s learning outdoors by asking open‑ended questions such as “What do you think will happen if we push the car a little harder?”, “What do you think will happen when we put the apple in the water?”, and “What changes can you see in the pond water?” (Fleer, 2022). These types of questions encourage children to explore scientific ideas including forces, floating and sinking, and environmental changes (Johnston, 2023). By responding to open‑ended questions, children are supported to make predictions, observe carefully and experiment with what is happening around them, helping them develop early scientific enquiry skills and confidence in investigating the world (Fleer, 2022). One advantage of using open‑ended questions in outdoor maths and science learning is that they promote deeper thinking. Instead of giving one‑word answers such as yes or no, children are encouraged to explain their ideas and provide reasoning behind their responses (Murphy, 2021). Open‑ended questions also help to build children’s vocabulary, as adults' model and prompt the use of mathematical and scientific terminology. This supports children to express their thinking more clearly and deepens their understanding of concepts such as number, pattern, forces and materials (Siraj & Kingston, 2022). A disadvantage of using open‑ended questions is that they can be too challenging for children who have speech and language difficulties or who lack confidence. These children may feel uncomfortable responding and may struggle to express their ideas (McLeod & Harrison, 2020). Another disadvantage is that open‑ended questioning can be time‑consuming, especially with larger groups. This may lead to children becoming bored or disengaged if they are waiting too long for their turn to contribute (Blaise & Nuttall, 2020). Bruner’s theory supports the use of open‑ended questions because they encourage children to justify their thinking, make connections and construct meaningful understanding through dialogue and scaffolding (Bruner, 1996). In contrast, Montessori’s approach does not emphasise open‑ended questioning, as she prioritises independent exploration with minimal adult interruption, allowing children to discover concepts through self‑directed activity rather than adult‑led discussion (Montessori, 1967).

Adults supporting maths and science in the outdoors by introducing movement.
Lastly, adults can support children’s learning of maths and science in the outdoors by incorporating movement. Movement involves children using their whole bodies to explore, such as walking, climbing and rolling (Watkin & Bilton, 2023). One advantage of movement is that it develops the child’s vestibular system, which supports balance, spatial awareness and coordinated movement; without this, children would struggle with everyday tasks such as walking or sitting upright (Goddard Blythe, 2018). Another advantage is that movement strengthens proprioception, helping children learn how much force and strength to use when carrying out actions (Kranowitz, 2016). However, a disadvantage of movement is that it can lead to injuries such as slips, trips and falls, as children may get hurt during physical activity (Bilton, 2020). Movement also links directly to maths and science outdoors; for example, stepping forward helps children count in mathematics, while climbing supports their understanding of height (Waite, 2017). Movement further supports scientific learning through exploring forces by pushing objects outdoors and investigating speed by rolling down a hill. Laban’s theory reinforces this by stating that children learn through whole‑body movement, which develops spatial awareness such as moving side to side and supports cognitive development (Laban, 2011). In contrast, Skinner’s behaviourism disagrees with movement‑based learning because it is child‑led, unpredictable and takes place in an environment that cannot be fully controlled (Schunk, 2020).

Conclusion
To conclude, adults play a crucial role in engaging and supporting children’s maths and science learning outdoors. Outdoor environments are highly valuable in the early years because they provide real‑world opportunities for children to explore and investigate. Adults can enhance this learning by adding loose parts such as sticks (Lehman, 2018), asking open‑ended questions like “What will happen if I put the apple in the water?” (Sylva et al., 2020), introducing mathematical and scientific vocabulary such as sequencing (Mackinder, 2025), and incorporating movement through activities like rolling down a hill (Watkin & Bilton, 2023). These strategies offer advantages, including supporting children’s cognitive development (Laban, 2011), but they also carry disadvantages, such as adults intervening too much and limiting child‑led exploration (Thompson, 2020). Different theorists both agree and disagree with these forms of adult intervention, highlighting the importance of balancing guidance with opportunities for independent learning.
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