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Awe and wonder
                                                 science and mathematics in the outdoors
[image: A fenced in yard with trees and bushes]
















 








       (Source: Carolanne Kerr 2024)

· I acknowledge the use of AI (https://chatgpt.com/) on (29 September 2024) to proof read my work. I used the prompt: proof read assignment. I confirm the work is my own text. 
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Learning journal 

Four adults and twenty seven children, aged six years old.

9 am 
This morning we announced to the children that the whole class would be going over to the garden and would spend the morning there and that they could explore three areas of the garden of their choosing. We talk about the areas they can go to, for example the story area, pond, climbing frame, mini beast area, and the vegetable garden.  All the children was excited but three boys in particular was talking excitedly to each other about what they was going to do and which area they was going to explore first. 

9:15 am
[image: A diagram of life cycle of a frog]When we arrive in the garden, the children are given instructions on areas they are not allowed to go to, for example behind the shed, and that they are not allowed to pick the planted flowers in the bedding, this is the first time the children have been to the garden and allowed to explore areas by themselves. The three boys head straight to the pond area to explore. At first they walk around the pond, excitedly talking to each other, and  making plans on what they are going to do and asking “what is in the pond?”, another boy asked “how did the water get into the pond”, “was the pond deep?”, “can I swim in it?” which lead to discussions about the weather, and ways in which the water can be reused. The boys go and get nets and then they go and look for something they can use, one boy asks me “miss what can we use?” I ask them what their plan is, the one boy says “they want to put insects in it”, I give them containers they were very happy. Once the boys are back together, they put water into the container, then take it in turns using the net to catch insects in the pond, they start at the edge of the pond, I hear excited shouting as they caught something “what is it?”, “why does it have no legs?” and “will it grow”. They go back to the pond, as they want to reach the middle to see if they can collect more, they work together to find a way to reach the middle of the pond, one boy suggests laying down and stretching their arms out in front of them, another boys suggests tying another piece of wood to the end of the net with string, they high fived each other as this worked, but they discovered it was not strong enough to hold the net. They continue for a bit longer looking for more insects but then gave up. As soon as I noticed, they were to not sure what else to do around the pond area, I call them to the story area, to look at what they caught. We then talked about the tadpoles [image: ]they caught and how it turns into a frog, which lead to talking about the life cycle of a frog I asked them “does the tadpole have any legs?” they reply “no” and I asked “do they grow legs?” “what colour is the tadpole?” “does it change colour as it changes into a frog?” “does it have a tail?” and “what happens to the tail when it turns into a frog?”. 
Source: Muddy faces 

10  am 
We called all the children to the story circle, to discuss what they have explored and if they discovered anything exciting. They all have a drink and snack before going back to explore. 

[image: Close-up of a pair of hands holding a container with a bug in it

Description automatically generated]10:30 am  After their snack, the three boys decide to investigate the timber trail. At first they were unsure about it and walk around it, I overheard  one of the boys saying “that tunnel looks dark” and “I am not sure I can balance on that string”, Then one of the boys suggests starting at the climbing part first saying “this looks easy to climb on”. They make a line, “let’s see how fast we can go around the course” said one of the boys. Ready steady go, they climb up and over the climbing frame, counting loudly as they go “one, two, three” they run to the next part and use the stepping stone to climb up the second frame and step down using the stepping stone, whilst still counting “fifteen, sixteen, seventeen” they go through the tunnel crawling on their stomachs, “twenty, twenty one, twenty two” they get to the ropes they have to balance putting one foot in front of the other and use the hanging rope to help them balance to get across, “thirty three, thirty four, thirty five” put to reach the finish line, they have to complete the tyre obstacle, this was more tricky as the tires are hanging from the timber frame and sway when they stepped on, I hear lots of laughing as the boys tackle this part, when they get to the end they high five each other and congratulate each other on completing the course. I went over and congratulated them for working together and solving problems as a team, “wow, you are all out of breath! did you find it tricky?” I asked “Yes!” they all shout “I could hear you counting how long did it take you?” one boy answered “it took us forty six seconds” another boy said “well done lads” I replied “wow, that was fast” “what type of movements did you do?” one of the boys answered “ we had to climb up and balance to get over the frame that was tricky, and then we had to balance on the ropes, which was hard because we was wobbling, then the tires we was swinging like on a swing trying to get to [image: A group of objects on the ground

Description automatically generated]the other tire” I then asked “what materials made the timber trail?” another boy answered this question “the climbing part was made from wood, and the one we balanced on had really strong string, we crawled through a plastic tunnel and tires”. We talked about the gravity that was pulling them on the ropes and it was the force keeping them moving, and it was their weight that     Source: Activity village
 Source: muddy faces

was helping them to balance, and time counting how long it would take them to complete the course. 
11:15 am We stop to have lunch. 
[bookmark: _Hlk82767822][image: A child wearing waterproof overalls

Description automatically generated]In conclusion, both activities offered significant learning opportunities in maths and science. We explored the physics of gravity, biology, balance, time, counting, symmetry, problem solving and team work . The children also developed their social skills, sharing, taking turns and congratulating each other on their achievement, and being resilient. To enhance the pond area I would add longer nets so they could reach further into the pond, bug boxes with magnifiers to be able to see the bugs that they catch more clearly, an aquascope is an underwater viewer which children can use without getting wet and children’s water pants so they may go into the water and protect them from getting wet feet and clothes. To enhance the timber trail I would add loose timber wood long and short pieces, pallets, nets so they could make their own frames/obstacle course, coloured shapes attached to the timber trail with a map they have to follow to find the shape, adding these would help enhance the areas and provide additional science and mathematics enhancing enquiry questions. These activities provides children with a curiosity approach to learning, being ambitious capable learners, who are ethically informed and healthy individuals which follows the four principles of learning, which is set out within the new Welsh curriculum for Wales (Welsh Government 2020).Source: Forest school shop
Source: Joom
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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

	Crossing road
	Children will be more aware of their surroundings, they will learn how to cross the road safely using two of their senses hearing and sight. 

	Cars driving and turning into the road, may cause a blind spot for both adults, children and drivers. There is no zebra/pelican crossing for cars to stop at. An adult will check the road is clear before moving into the middle of the road to stop cars, so children are able to cross over safely and line up by the railings in the garden. Children may trip or fall when crossing if not walking sensibly. 

	Adults and children

	Discussing with the children road safety, where there is a pelican/zebra crossing to use it as it is safer, never cross in front or behind the car. Before crossing make sure to stop, look and listen, and to check the road as they walk across and to never run across the road as they may trip and injure themselves.

	Medium

	Pond
	Children are able to explore the pond gaining hands on experience and becoming aware of the environment around them.
Children become aware of the nature in the pond, the plants, insects so are able to ask open ended questions. 

	Surfaces may be uneven or slippery which may cause trips or falls causing bruising or cuts . Although the water is shallow in the pond, a child may trip or fall into the pond which may cause drowning. Ponds attract many insects such as mosquitos which may pose a risk to their health. There may be sharp objects such as rocks or broken equipment this may cause cuts to children’s hands or legs if they fall.

	Adults and children

	Discuss with the children the importance of being safe around the pond and water. Regularly check the area for any broken or sharp objects. 
Place a fence around the area to restrict access and adult supervision at all times.

	Low

	Timber trail
	Children become aware of their own bodies. 
Support children’s balance, coordination and strength.
Children become aware of slopes and height.
It supports children’s overall physical fitness.
	The equipment may be slippery when wet, causing falls which can lead to cuts, bruising and more serious injuries for example broken arm. 
Children can fall of the timber frame and injure themselves if the frame is too high.
Children may get friction burns from the ropes if using them incorrectly for example swinging or sliding down the rope. 
If the wood is rough or damaged it may cause splinters. 
Children playing on the timber frame may collide with another child if too many children are using the frame at the same time. 

	Children
	Discuss with the children how to use the equipment appropriately, how many children can be on the timber frame at one time.
Adults to regularly check the timber frame for wear and tear and report any issues.

	Low

	Story circle
	The children will learn to sit and take turns developing their social skills. They will become more focused with less distractions of the classroom environment. Children will feel less stress and anxiety being in the outdoors improving their health and wellbeing.

	There is a slope at the top of the embankment, the children may slip if the grass is wet and fall down the other side of embarkment. The path may be slippery or uneven surface, children may trip over the uneven surface or slip if path is wet hurting themselves for example cuts and bruises. In the middle of the story circle is a firepit, when lit children may burn or smoke may go in there eyes from the smoke, or it may still be hot from when it was lit causing burns to hands. 

	Adults and children

	Discuss with the children the dangers of a fire and how can we sit around the fire pit safely. Children not to sit on the top of embarkment when wet. Adults to check area for uneven surfaces and that the fire pit has the safety guard around it and the fire is put out safely. 

	Low

	
Changing weather elements

	Children become aware of their environment, and how they can help protect it. Children become aware of the risks that surround them and self-care of themselves.

	The weather in extreme conditions can cause either hyperthermia or hypothermia.  Without appropriate clothing children can become very wet and get cold which can lead to them becoming unwell.

	Adults and children

	Monitor the weather daily, in certain weather conditions it may be appropriate to stay indoors. Wearing appropriate clothing for example if sunny a sun hat and suncream if raining wellies and rain coat.

	Low
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Part 4 

When children look at exploring the outdoors, it provides the children lots of opportunities to learn without them seeing it as just another activity they can do indoors. They can explore and investigate nature by themselves, and become more independent, and engage in child-led activities which encourages independence and become inquisitive learners. As Holland (2018), Commissioner for Wales acknowledges the United Nations Convention on the Rights of the Child (UNCRC) article 31 that children has the right to engage in play and activities appropriate to their age and should be allowed to participate freely. This is agreed by Prince (2018) who suggested that outdoor learning should be purposeful, planned learning experience within the outdoors, including discovery, adventure and a connection to the natural world around them.

Wilson (2018) suggests that the role of the adult is to encourage children to learn in their natural environment, to be present but not intervene during their learning and creative play. Practitioners support children in self-initiated exploration and experimentation in the outdoors, providing extended time and space where creativity can be fostered. Tinney (2022) (cited in Waters-Davies 2022b pp109-114) agrees with this but also suggests that adults should support children to make their own decisions and assessing the risk by themselves, therefore encouraging the use of critical thinking skills, and make their own decisions and that they should be listened to this is in line with the United Nations Convention on the Rights of the Child (UNCRC) UNICEF (2019). Additionally Prince (2018) found there were many barriers to outdoors for practitioners regarding safeguarding and risk management has become more prominent over the years, getting permission from parents/carers to take children to an outdoor area, who may perceive it as risk taking them out of school, and having to factor budget and if transport is required to travel to the area. Although Kiviranta et al (2023b) researched the benefits and challenges of outdoor learning. It was found that learning outdoors had many benefits to children’s development, health and wellbeing, social and emotional development, communication skills. However, challenges was found, with the main factor being the weather and children not having the appropriate clothing and teachers found it time consuming in getting younger children into outdoor wear, another challenge is many schools do not have a garden or access to a park or field and that many teachers found learning indoors more convenient and it took time to plan for outdoors learning. 
While outdoor learning had challenges, these could also be seen as a benefit to children’s development for example children learn practical skills like how to dress appropriately for different weathers. Overall, the research found that the benefits of outdoors learning far outweighs any challenges it brings (Kiviranta et al 2023b).
However, Leggett and Newman (2017) research showed that many practitioners just observed the children in play and did not interact with them during this time, as practitioners felt is was “their play time” and not a learning experience and children should be allowed to play freely, although observations can help the practitioner feed in to their planning, and how to further support children. Furthermore, Leggett and Newman (2017) go on to Vygotsky who advocated the importance it played on the children’s learning and development, and the areas play had in creating imagination, that children took on roles for example playing teachers and that role play help children to follow rules and therefore play is intentional and has a purpose (Leggett and Newman 2017). When practitioners think about outdoors they think about it being risky, and stop children exploring areas that pose as a risk for example climbing a tree, balancing on beams. However, Spencer et al (2021) describes risky play outdoors can be thrilling, exciting and can involve many challenges, for example speed, height, rough and tumbles, testing limits and possible injuries, when children play outside they have more space, more energy and behaviour is seen less. Although research by Spencer et al (2012) has shown that practitioners understand the importance of risky play but find many barriers when outdoors, for example a full understanding of safety, accountability and liability, therefore practitioners are less open to risky play, but where loose parts are open-ended, natural materials are used, and although loose parts are classed as risky play practitioners find it less risky to use and that it offers exploration and creativity children are able to test their abilities and negotiate the risks to themselves (Spencer et al 2021). Additionally, Natural Resources Wales (2023) suggests that the new curriculum for Wales offers more opportunities for outdoor learning which links into mathematic and numeracy, enhancing their engagement and understanding of maths more by using the outdoors children are able to explore measuring and distance, they are able to make predictions and estimations and then looking at ways to finding the answer, for example we may look at measuring the length of the garden using our feet, metre ruler or a trundle wheel, they can collect data or even make a map and place coordinates to find the climbing frame, pond, or the eco lodge. Furthermore, Williams, (2022) from Natural resources Wales also believes that the new curriculum  for science and technology also offers links into the concepts of outdoor learning, offering hands on experiences with biodiversity, looking at the ecosystem, types of species in the garden, pollution, the water cycle and the importance of a sustainable environment.
According to Kiviranta et al (2023a) Providing an engaging outdoor area for learning,it can enhance children’s learning in science and mathematics, it offers opportunities to investigate and explore within a natural environment, free to express ideas, gaining hands on experiences, using all their senses. However, Kiewra and Veseleck (2016) agreed, but also suggested that research showed that an integrated approach to learning outdoors, by absorbing knowledge and skills within the world and everyday life experiences. Furthermore, children need to be able to experience new things, to be able to use their imagination to invent and create, using natural materials such as stones, pebbles, sticks, leaves, flowers, sand and many other natural resources for creative play.

The Welsh Government (2009) believed that learning outdoors enhances children’s social, physical, creative, cultural and personal development. The outdoor environment has many resources to learning, that children can benefit from, such as health and fitness being able to run, jump and climb, it promotes natural experiences like weather changes, life cycle of a plant, and how they grow, language is also encouraged with children sharing their ideas and experiences of the outdoors, it can also encourage problem solving and critical thinking (Welsh Government 2009). According to the Welsh Government (2023) new curriculum recognises the importance of outdoor learning, with the framework promoting a holistic approach to education focusing on children becoming ambitious, capable learners, who are ethically informed citizens. The cross curricular integrates science and mathematics outdoors, encouraging children to connect with their natural environment, with a child-led approach to inquiry based activities (Welsh Government 2023). However, Harris (2018) believes forest schools offer an educational approach to learning outdoors, using woodlands, forest, farms, garden environments, allowing it to be child-centred, promoting risk taking and an holistic approach through experimenting with their natural surroundings, by den building, making fires, chopping and cutting wood, allowing children to make their own choices, problem solving, to ask questions, and to connect and care for the environment around them. It is also believed outdoor learning has lots of benefits for example young children interact differently outdoors than when faced with rules and structure (Harris 2018). This is agreed with Natural Resources Wales (2015) who suggests the benefits to forest school improves children’s self-esteem and self-confidence, when they try something new and succeed it gives them a sense of pride when they have achieved it or for just trying it, it promotes social skills being aware of others, interacting, sharing tools, taking it in turns and understanding consequences to their actions, it also promotes motivation and concentration, when they participate in the activities and focus on the tasks around them, they are able to focus for longer periods. 

Fredrick Froebel (1782-1852) (cited in Walter-Davies 2022)pp40-42 an educator in early childhood, invented the ‘kindergarten’ translating to ‘children’s garden’. Froebel highlighted the importance of outdoor learning in education, claiming that the natural environment is important for children’s development. He believed that interacting with the natural environments encouraged an holistic understanding, guiding children’s learning in the physical, moral  and spiritual world (Walters-Davies 2022a pp40-42). This is agreed by Louis and Powell (2020), that real-life experiences are important for children's learning. They argue that experiences not only enhance learning but adults gain opportunities to observe, reflect, and find ways to extend and support the children’s interests and development. However, Clement and Sarwar (2023) suggest that the Froebelian principles and the new Welsh curriculum connect, as both frameworks emphasize the holistic development of the child. The Welsh curriculum is centred around four principles: children to become ambitious and capable learners, who are creative, ethically informed citizens, and supporting healthy, confident individuals. Similarly, Froebelian principles focus on unity, the importance of connecting with others, being creative, and encouraging children to take risks in their learning experiences. These provide a link between both approaches, highlighting the importance of developing well-rounded individuals who are engaged with the world around them. This connection suggests that the Froebelian approach remains relevant in the current education by supporting the goals of the Welsh curriculum and providing a foundation for children's growth in a dynamic society (Clement and Sawar 2023). This reinforces the idea that outdoor learning provides a strong foundation for children’s growth in a rapidly changing society.

In conclusion, learning in an outdoor environment is essential component of holistic education, providing children with opportunities to develop cognitive, social, emotional and physical growth. The activities in this learning journal example shows the learning opportunities that an outdoors environment provides, particularly in science and maths. 
The children explored the pond and timber trail that developed their problem solving, critical thinking and team work, while capturing their curiosity and creativity, it provided children with a chance to gain hands on experience and apply their knowledge of science and mathematics in real contexts. Additionally, being outdoors children are able to connect with nature and the environment enhancing their curiosity approach to learning. 
The activities outdoors align with the four purposes of the new Welsh curriculum, which emphasizes on raising ambitious, capable learners, who are ethically informed and curious learners. Furthermore it promotes physical wellbeing by developing their motor skills, balance and coordination. By encouraging risky play and child-led learning, children are able to assess the risk to themselves, building resilience, solve problems by themselves and gain confidence in their abilities. 
To enhance the outdoors adding more materials and tools like longer net, maps to navigate the garden, magnifying tools, by providing more resources it will enrich learning experiences and provide more opportunities to exploring, and inquiry based questions. By creating outdoor experiences, practitioners can provide children with meaningful, real world learning that promotes curiosity, creativity and a love to learning.
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