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Awe and wonder: Science, Mathematics and the outdoors.
I only used AI to summaries text to read and help find key information in big text

Context
1) Photograph
2) Discuss how the environment in the photograph could be used by young children to develop specific or mathematical concepts
3) Risk Assessment
4) Academic Writing- Adults supporting science and mathematics outdoors 
5) Reference list 
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This is the school yard, and as shown, the surface levels are uneven across different areas. This environment was used as part of our investigation to explore how changes in ground level can affect movement and safety. To support this investigation, we used bikes to test the uneven surfaces.
49 words

Testing the different levels on the yard using bikes
This week in class, the children have been learning about different gravity levels through hands-on experiments. They explored how objects move by using materials such as pipes and wooden planks to create various ground levels. The children observed how fast objects travel down a slope, how they move on a flat surface, and how much slower they go when moving uphill. We also investigated whether objects float or sink by testing a range of items with different sizes and weights. These activities helped the children better understand how gravity and object properties affect movement and if they can float or sink.
Today, we decided to take our lesson outdoors. The children's yard has uneven ground with different levels, which provided a great opportunity for an experiment. We had the children use bikes to explore how the different surfaces made it easier or harder for the children to move. The objective of the lesson is for the children to observe and reflect on how each part of the yard impacted their movement and to identify which areas allowed them to go faster, which parts required them to push or move the bike manually, and which sections were the slowest based on their timing. 
To begin the activity, I had all the children line up and take turns using the bike on the flat part of the yard. Each turn involved two children, one riding the bike and the other using a stopwatch to time how long it took to reach the other side. This allowed the children to observe and measure how speed can vary depending on the effort used. Child A  who sat on the bike first observed that in order to get the bike moving, they had to use their legs to push off the ground and build some momentum. They also noticed that after the initial push, the bike started to slow down midway, so they had to push again to make it all the way across. This led to the children discussing about how the flat surface still require effort to maintain speed to get to the other side. 
Next, it was Child B’s turn to ride the bike but this time, they were challenged to ride up the slope in the yard. Unlike the flat surface, the upward incline required much more effort. Child B realized that they had to keep using their legs to push the bike the entire way to the finish line. They said that the slope offered no help at all as every time they stopped pedaling, the bike would start rolling backwards. The children then discussed as a group how riding uphill is more difficult because it takes more strength and continuous effort to move forward. While they could keep moving with little effort on the flat ground after an initial push, going uphill required them to keep pushing the whole time to avoid rolling back. Child C announces that the time it took for Child B to reach the finish line was much slower compared to the flat surface. This naturally led the children to begin comparing how different parts of the yard affected their speed and movement.

Finally, it was Child C’s turn to ride the bike. This time, instead of staying on the flat surface or the gentle incline they had tried before, Child C decided to ride down the slope in the yard. As soon as they began, they immediately noticed something different compare to the flat ground, where they had to push with their feet or pedal to get moving, the bike started rolling down the slope all on its own. Child C realized that they didn’t need to use any effort to move forward. Gravity was doing the job pulling them and the bike down the slope. Child C said that it was really exciting to feel the bike gaining speed without having to push. This was a great example of how gravity works when you're on a hill or a slope, gravity pulls you downward, which makes things move faster without any extra force. Child C was able to experience this natural force in action, just by riding their bike down the hill.
 The children then continued to take turns and try out the different levels on the yard. After they all had a turn it was then time to go back inside. After lunch we sat the children down and did a big tally chart on the white board. We then asked each child what was their favorite part of the yard, was in going down the hill, going across the flat surface or was it going uphill. Surprisingly but not really none of the children choose going up the hill. I then asked further questions why this might have been. A few children answered with they didn’t like how hard it was to try and push the bike up the hill and that it was more tiring.  About 30% of the class choose the flat surface and their answers to why the choose it was they felt safe and was able to go at their own speed. The rest of the class which was 70% all said they loved going down the hill as it was so fun and they like going fast. This was overall a really good experiment as the children continued to do this when gong out for play time but not only using the bikes they used other objects and used the slide to see how fast each item would go.
The bike activity links closely to the Curriculum for Wales (2022), particularly within the Area of Learning and Experience of Science and Technology, as it supports children’s understanding of forces, motion and gravity through practical, hands-on exploration. Through measuring and timing their rides, children develop numeracy skills, while discussing their observations promotes communication skills and collaborative learning. Where recording or timing tools are used, the activity can also support early digital competence. So as it has stated it can also come under the mathematics and numeracy in the curriculum. It is allowing the children to understand and develop through exploration and investigation, as children test how different slopes and surfaces affect movement and speed. In addition, the activity highlights the importance of active learning and physical development, as riding bikes outdoors enhances physical literacy, coordination and gross motor skills while reinforcing scientific concepts. The activity also supports children’s wellbeing by encouraging safe risk-taking, cooperation with peers and reflection on their learning experiences (Welsh Government, 2023).

This activity is also supported by the Curriculum for Non-Maintained Settings (CNMS) through its strong focus on learning through play and real-life experiences. By exploring movement, speed and force in a practical outdoor context, children engage in experiential learning that supports meaningful understanding. The activity promotes holistic development by supporting physical skills such as balance and pedaling, cognitive skills through predicting outcomes and measuring speed, and personal and social development through turn-taking, discussion and collaboration with peers. In addition, the activity provides valuable opportunities for observation and assessment, allowing practitioners to monitor how children interact with their environment and demonstrate their understanding, thereby supporting ongoing formative assessment in line with CNMS principles (Welsh Government 2025).
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	Experience exploring the outdoors in the space
	How will the children benefit from this chosen activity?
	Possible hazards
	Who is at risk? 
	How can you prevent risks?
	Overall risk rating: Low/Middle/High

	They will be using the bikes for this experiment.
	The children will benefit from learning how to take turns as they all won’t be able to do it at one time. 
Children learning how to control a bike when it is moving downhill or uphill.
Learning about gravity control.
	The children falling off the bikes, going too fast that they can’t stop. 
Uneven ground
The children may lose their balance.
	Child on the bike
	By using helmets and knee pads to protect them in case they fall or lose their balance.
Staff to supervise at all times to ensure the children are taking part safe and taking turns.
Staff to remind the children to us their feet when needed to stop and to keep both hands on the bike.
	Middle 

	All children will be taking part to have their own experiences and opinions, they will get to discuss what gravity force they preferred and why. 
	Children are learning to take turns and having patience. 
Children are learning how to listen to instructions.
Learning how to take about their opinions and what they preferred better. This is good for their thinking and communication.
	Risk of other children having a collision on the bikes.
Bumps or falls 
Children walking or running into the pathway where the bikes will be going. 
	Child on the bike.
Children nearby
	To avoid these hazards the staff need to make sure children are standing back while waiting for their turn.
Staff to make a stand mark where the children know where to stand to stay safe.
Make sure the child have got safety equipment on.
	Low-Middle

	The children will experience different speed controls when they are testing the different slopes
	They build balance, coordination, and physical control.
The activity encourages observation, thinking, and problem-solving.
Children learn to judge and control their own speed safely.
	Risk from increased speed when riding downhill.
Loss of control.
Not being able to stop and control the bike.
	Child on the bike. 
	Making sure that the slope is appropriate for the children to use and that they will be able to control themselves
Staff to position themselves at the bottom to support the children if they need help stopping.
If it appeared unsafe staff would stop the activity. 
	Middle

	The children getting to explore the outdoors and doing their own thing after taking part in this activity. 
	Develop understanding of speed, movement, and gravity through real-life experience
Support communication and teamwork through discussion and turn-taking
Increase confidence and enjoyment in outdoor learning
	This activity wouldn’t be suitable if the weather wasn’t appropriate.
Slippery surfaces.
Wet park area.
	Other children nearby
Staff supervising the activity
	Close adult supervision at all times
Children take turns one at a time
Clear riding route and boundaries marked
Yard checked for hazards before the activity
	Low to Middle

	Children using other things around them to test out different gravity levels and speed,  park area, water pipes, fence 
	Develop understanding of forces, speed and gravity through real-life, hands-on learning

Build confidence through managed risk-taking

Encourage problem-solving and observation skills
	Falling off bikes

Collisions with other children or objects

Slipping on uneven or sloped surfaces

Children using unsafe objects 
	Children taking part in the activity

Children waiting or playing by. 


	Positioned safely
Staff supervising closely, Clear rules explained to children before starting

Use of age-appropriate bikes in good condition
Children wearing suitable footwear

Slopes assessed beforehand and high-risk areas avoided.

	Medium



How can Adults support children with science and mathematics in an outdoor environment?
There are many ways that adults and practitioners can support children with science and mathematics in an outdoor environment. Bruce (2025) states that to deliver effective mathematics teaching in outdoor settings, practitioners must first understand the unique characteristics of outdoor learning and the valuable opportunities it offers and how the engage their learners. Outdoor environments provide a range of open-ended spaces where children can engage with mathematical concepts such as size, pattern, measurement, number, and spatial awareness through physical and hands-on experiences for our leaners to take part in. Tasks like constructing structures, moving and organizing natural objects, or measuring spaces encourage children to apply mathematical thinking in meaningful ways without them knowing that they are also learning the same time. In addition, the outdoors serves as a powerful setting for scientific exploration and it encourages the children to observe natural changes, investigate physical observations, and nurture their curiosity about the world around them. McLennan, (2017) agrees and states that effective mathematical learning in the early years involves a combination of exploring, talking, and representing. Through exploration, children seek out patterns, solve problems, make connections, and identify relationships in the world around them. Talking to their peers or teachers plays a vital role in their development as it allows children to use mathematical language, ask questions, share their thinking, and discuss predictions and outcomes with others. 
An adults role when children are learning through outdoor play is vital and they have an important role for it to succeed and to enable the children’s success and positive outcomes through all areas when it comes to outdoor learning. First discoveries (2025) implies that an adults role such as a practitioner have got a crucial role by enhancing a good quality and experiences of outdoor learning for all children. The adults need to be engaged and be enthusiastic about outdoor learning and to know the importance on what outdoor learning is so the children get the best positive engagement when doing this so the achieve the benefits that enhances the children’s development. It specifically states that the outdoor environment needs to have as much resources as your indoor setting would have and should always be treated as part of your classroom. It needs to have plenty of exploring and imaginative play as possible for children to push their understanding and development. There should be no limits to outdoor play and this should be met daily for your learners, no matter the weather or space you have, as practitioners we need to make the most of what we have to encouraged outdoor learning daily.
Roger, (2024) also agrees that children need support from an adult who is passionate and highly engaged in developing outdoor learning. He highlights that all practitioners need to assess the area first to ensure that the environment is safe for the children to play in, so having a tidy up often will avoid children coming across anything they shouldn’t  touch or could hurt themselves on. Practitioners need to be aware that the children are the main priority when planning all activities and are checked and make sure the areas are refreshed and ready to used again if possible for the next class or day. It needs to be assessable and approachable for the children to engage and be ready for them to explore and play in. One thing he says to ensure when planning is to consider that all children develop at their own pace, so their needs are met but also that the activities can be o be child-led  and given opportunities to do so that the children get to explore and take control of their own learning. This is for the children who are more able to get on with these activities but as practitioners we have to be mindful of making sure that there are opportunities for these activities to also be adult-led for children who may need support or prompting when taking part in these, as there will be children who will want to do them but not have all the skills and abilities to complete them alone. 
The Muddy Puddle Teacher (2025) strongly talks about outdoor learning. It states that by having outdoor learning it is a great way to bring math’s, science and technology into their education life and learning skills. By practitioners taking indoor lesion outside can be more successful as it will allow the children to explore real-life experiences. It will get the children thinking critically, encouraging them to have their own imagination and creativity. This will also lead the children to work together as they will start to team up and solve things together. By enhancing outdoor learning it will give the children the skills to develop hands-on life experiences as it gets them practically engaging and getting their brains working in ways they haven’t before some children don’t get to experience much outdoor learning at home. It encourages incorporating skills into children’s problem-solving, so setting unique challenges to get them thinking and learning on the spot. Tovey, (2022) exclaims that Froebel’s theory on outdoor learning integrates that children should be embraced and immersed in nature and natural surroundings. He said that children should be exposed to “the law of nature” which it includes children experiencing such as forces, energy, fire, air and water. Tovey said that Froebel argued that allowing the children to be outdoors offers a rich-sensory experience as it is full of exciting things for the children to explore and to use their imagine nation. He said that we should encourage children to engage in adventurous play, such as digging with mud and sand play using different equipment that’s the haven’t used before, also using different measuring equipment like jugs and tunnels when playing with the water, climbing trees, building dens using different materials, and creating stories. The natural environment provided rich opportunities for imaginative, creative, and symbolic play, as well as a stimulating context for music, song, and dance. This approach reflects Froebel’s emphasis on nature and play (Tovey, 2022). While there are other theorists such as Piaget’s theory that supports learning through concrete, hands-on experiences, and Vygotsky highlights the importance of adult guidance in extending children’s understanding during play. 
Going onto other theorist who believed in outdoor play was Reggio Emilia. Artsprouts Art (2024) highlights that the Reggio Emilia approach is an innovative early years philosophy that emphasizes creativity, collaboration, and community. It is grounded in the belief that children are capable and competent learners, with teachers acting as facilitators to support exploration of interests through open-ended activities and projects. Central to this approach is the concept of the learning environment as the “third teacher,” who have got the role of placing where and carefully designed indoor and outdoor spaces inspire curiosity, creativity, and exploration. Outdoor areas are used as extensions of the classroom, providing opportunities for physical activity, investigation, and engagement with the natural world. The approach often integrates the arts, enabling children to express ideas, solve problems, and communicate experiences creatively, fostering critical thinking and a lifelong love of learning. 
Linking with the Reggio Emilia approach, Dewey emphasizes learning by doing and the importance of real-world, meaningful experiences. This is said by Teachers Institute, (2024) Which also says that John Dewey’s emphasizes experiential learning, where children construct knowledge through direct, hands-on experiences rather than passive memorization. Learning is most meaningful when connected to real-life contexts, allowing students to apply theory through practical activities, experiments, and problem-solving. Dewey also viewed education as a social process, with collaboration, dialogue, and shared inquiry fostering critical thinking, communication, and teamwork. Importantly, he believed schools should be inclusive and democratic, preparing all children to participate actively in society. 
Going onto one more theorist who also strongly agrees with outdoor learning is Maria Montessori. Montessori Centre International (2025) tells us what Montessori’s approach to learning and it says early childhood education emphasizes the importance of direct experiences with the natural world as central to children’s learning and development. She believed that children should engage with outdoor environments to observe, explore, and interact with plants, animals, and the wider environment, fostering curiosity, patience, and respect for nature. Montessori vouched for “bringing the inside out and the outside in,” using outdoor spaces as extensions of the classroom to provide practical, hands-on learning opportunities. She wanted early years to promote gardening and caring for living things as ways to teach responsibility and nurture human development. Montessori’s principles of outdoor play encouraged children to develop sensory awareness, connect with the rhythms of nature, and engage in meaningful, real-life experiences, which remain in modern Montessori practice through activities such as tending gardens, caring for animals, and exploring natural spaces. A lot of settings now have pets or some kind of animals in their care for some part of the year, like showing their learners the cycle of a butterfly and allowing the children to watch and see each stage of the caterpillar journey changing into a butterfly. Another example would be having baby ducklings in the class for a few months or having their own pet like a Guineapig which the children can help feed or change their hay and water. By having these types of opportunities within your setting will give children lots of knowledge on how important it is to look after animals and the responsibilities it comes with. This can be how many times a day they get fed or water change the children can know the daily routine and what is needed when at certain times of the day in school that things need to be done.
Research supports how the importance of outdoor play and learning is needed for children to grow and develop. Research shows that outdoor learning provides rich, meaningful opportunities for children to engage with mathematics and problem-solving in ways that are playful and self-directed. Nature and outdoor spaces encourage children to explore, manipulate real-world materials, and ask their own questions, which supports mathematical thinking, measurement skills, and data collection. Practitioners, parents, and caregivers can enhance these experiences by prompting reflection, introduce relevant concepts and vocabulary, and providing tools that invite exploration. Outdoor learning also promotes physical activity, attention, and positive attitudes toward learning. Studies indicate that children are more motivated, creative, and able to see math as meaningful when engaged in outdoor, nature-based activities, highlighting the important role of intentional adult support in connecting play with academic concepts Olson, (2025). 
Outdoor environments provide rich, hands-on opportunities for children to develop science and mathematics understanding through meaningful, real-world experiences. Adult support enhances this learning by guiding and introducing relevant vocabulary, and encouraging observation, prediction, and problem-solving. Outdoor learning also promotes positive attitudes towards Science, Technology, Engineering, and Mathematics (STEM), as child-led play increases motivation, curiosity, and overall engagement while supporting children’s physical, social, and emotional development. However, outdoor learning has limitations and challenges. Learning outcomes can be less predictable without intentional adult planning and scaffolding, and the quality of support depends on adults’ confidence in science and mathematics. Practical issues such as weather, safety and time which has its difficulties that can affect implementation. Overall, effective outdoor STEM learning relies on adults balancing guidance with children’s independence to maximize learning opportunities Ramsden, (2025)
Limited outdoor resources and a lack of natural features can act as barriers to creating effective outdoor learning environments for science and mathematics. When outdoor settings are highly structured or lack varied materials, children may have fewer opportunities to explore, investigate, and apply mathematical and scientific concepts. Introducing loose parts—such as stones, sticks, crates, pipes, and natural materials—can help overcome these barriers by increasing the affordances of the environment. Loose parts encourage children to count, sort, measure, compare, build, and test ideas, supporting concepts such as number, shape, balance, force, and cause and effect Cankaya, (2025).
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Location/Activity:  School yard. Using the peddle bikes and  park area  Number of children taking  part:  Groups of  3    

Year group:  Reception (5 year olds)  Date:  10/09/2025  

Assessor:  Kaitlin Dennis (Teacher)  Signature:  K.Dennis  

 


