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Awe and Wonder – Science, Mathematics, and the Outdoors











A morning in the outdoors
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Part 2

The children recently went on a woodland walk to the local woods. Fifteen children went on this walk and were between the ages of four and six years old, which required one adult to eight children. Five staff members attended this walk, so children could have an opportunity to explore the woodland area more widely. Before leaving the setting for the morning, children were reminded of boundaries when out of the setting. This included staying close to a practitioner, not wandering off without a practitioner and when walking to the woods to hold a friend’s hand. This enabled us (practitioners) to keep the children together. A head count and register was conducted before leaving, to ensure we had the correct number of children when leaving and returning the setting. The children understood and were pleasantly excited to go out into the natural world. 

On the way to the woodland area, the children were fascinated by their surroundings when walking to the local woods. Us practitioners talked about what the children could see and what could they hear? This stimulated their senses and sparked a curiosity within the outdoors. Me and another child had a very interesting conversation on the topic of how tall trees grow, and how they are so big? Me and the child spoke about how they get strong with water through rain, and the sunlight they get, and how they take a long time to grow that big. The child seemed fascinated, and we felt the leaves and texture of the bark. The child told me “This bark is rough”. While on our journey we kept feeling different trees to see if the bark changed on the different tree. This allowed the child to experience real life textures that is all around them. This fitted perfectly in following a child-led approach, as one of the activities we had planned during our morning in the woods was clay printing, using different natural materials to make patterns in the clay.

Upon arrival to the woods, I established a few reminder boundaries for the children such as not wandering off without an adult and being aware of stranger danger. Also, not putting anything near their mouths or touching anything they are not familiar with. I reminded the children to more importantly to explore and have fun. I showed the children the resources that we brought with us, this included clay, rolling pins (to make imprints with the clay), and also equipment for bug hunts. This included small pots, magnifying glasses, and bug books. This gave children a choice of activity and curiosity they wanted to follow. 

Most of the children went to play with the clay. The children lead the play, and I followed them, to allow them to follow their own interests. A few of the children told me they were going to get flowers to make a picture in the clay. I went with them, and we collected a variety of different flowers and different colours to create a picture. The children also collected sticks and leaves to add to their pictures and gave me some to decorate my picture as well within the clay. Once back to the bench, we rolled out the clay, and the children started creating beautiful pictures. I developed a discussion about what they were making. One child told me “I am making a field of flowers”. I noticed one child making patterns with the clay on the tree. I went to the see the child and said “That looks lovely, what have you used to create that?”, which they responded with “the tree”. More children gathered around, and we talked about how the pattern felt, most children replied with “rough” or “bumpy”. I then told the children “I wonder what pattern it would make when pushing the clay on to the bench?”. This sparked curiosity for the children. A few children went go and get some clay and began pushing the clay on the bench. There was anticipation on their faces as they lifted the clay off the bench. I asked the children they could feel, one child said it was “smooth”, whereas another child noticed that it had a bit of texture to it. The children spent most of the morning playing with the clay and making patterns, textures, and pictures out of different natural materials within the clay. This provided a sensory and scientific experiment for children.

The Curriculum for Wales, described by the Welsh Government (2020a) sets out progression steps for children. Specially looking at the science and technology, and mathematics and numeracy. Within science and technology, a progression step suggests children should show curiosity and wonder how certain matters operate (Welsh Government, 2020a). The children certainly demonstrated this progression step, through curiosity of the different patterns being pressed onto different surfaces, and the questions being asked by the children. Another progression steps identifies transferring forces and energy. The children demonstrated this by pushing (requires force and energy) on the different objects and textures to make an imprint of those textures in the clay (Welsh Government, 2020a). It was interesting noticing that some children picked out that they had to push a certain strength to ensure the print had been transferred to the clay. Some children required assistance to understand this. For example, I said to one child “how about we try to push harder, maybe we will see a print then of the tree?”. Me and the child tried this, and they could see that pushing with more energy worked. Mathematically, the children identified that different shapes are made when pushing or pressing against other objects. One of the progression steps within the curriculum identifies that children use investigative play to explore and contrast (Welsh Government, 2020b), which I witnessed children doing.

The children played with the clay for most of the morning, until four children started to show interests in bugs, as they spotted some on the tree. The children quickly became cautious of the bugs and did not want to hurt them, but still wanted to get a closer look. I had left the bug equipment on the bench, so I asked the children “shall we have a little look around and see if there is anything for us to put the bugs into, so we can look at them?”. As I imagined, most of the children found the bug pots straightaway. The children found beetles and a caterpillar. I heard the children say, “what is it?”, which was when I stepped in and said, “I have just found a book about bugs, shall we have a look to see what it is?”. The children were thrilled to then find out it was a beetle, and another child spotted a caterpillar, which the children were able to identify themselves. 

The children became aware of the beetles and caterpillar, and I overheard a conversation of a few children saying they were scared to hurt the beetle if they touched it. It was pleasant to see other children encouraging those who were afraid, by suggesting they picked the bugs up with a leaf and put it into the pot. I saw an opportunity for the use of mathematical skills by asking the children how many beetles they had collected in their pots. The children counted the beetles, which three of them had two beetles, and the other two children had one each. I challenged the children by questioning “I wonder if we should count how many beetles, we have all together?”. The children did need encouragement with this, and I suggested to see if we should out the beetles all on a big leaf to count them together. The children did really well with this, considering they were unsure at the start, but with a bit of encouragement they became keen. The children told me they had 8 beetles, and not forgetting the caterpillar, which they had one of. “Wow what a lovely colour for a beetle” I said, to see if a child would tell me the colour, which the children did and told me the beetle was “black”. The children spent about half an hour looking after their beetles, by adding natural materials such as grass and flowers into the pot. I asked them “Why have you given them flowers and grass?”, the children said “to make it a home for them”. I told the children that “I think the beetles will love that”. 

Mathematical and numeracy progression steps, stated within the Curriculum for Wales, identifies children being able to count items that they can touch and cannot touch (Welsh Government, 2020b). In this case, the children had the difficult task of trying to count the beetles as they were moving, but they overall did a good job and counted the correct number of beetles. Another mathematical and numeracy progression step is children experiencing and discovering numbers in an indoor and outdoor environment (Welsh Government, 2020b). The children here were able to apply their counting skills from inside the setting, to the outdoors as well, creating opportunities to practice their counting skills with natural objects, and demonstrating that they can apply their counting skills wherever they are. The last progression step focuses on science, suggesting that children have an awareness of what they do and what they use impacts the environment and living things (Welsh Government, 2020a). The children thought about the beetle's home, by adding flowers and grass to the pot, as they understood that the beetle lives in a natural environment and the beetles surround themselves with the grass and flowers.

Before leaving the woods, the children put the beetles in a place they thought the beetle would like, and our clay pictures were placed in a box to bring back. Once each child had a friend’s hand to hold, a head count was completed and the register to ensure everyone was counted for. On the way back, we kept praising the children about how good they had been and how happy us practitioners were. I engaged in conversation with the children I was walking by, they kept talking about what they could see as they were walking back, and we spotted a squirrel that was quick to run away. The children were excited and could not believe they had seen a squirrel. This was a nice end to the walk. Once back at the setting, we got all the children to sit down to do a head count and to take the register to sign the children back in.
Part 3
RISK BENEFIT ASSESSMENT

	Location / Activity:
	Woodlands area
	Date:
	11/3/24

	Assessor:  
	Bethan
	Review date:  
	11/9/24



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

	Walking on uneven surfaces
	Benefit a child’s gross motor skills. 
Walking on different textures, sensory experiences.
	Falling on the uneven surfaces, can result in cuts and bruises depending on severity of the fall.
	Children 
Adults
	Asking parents and carers to provide suitable footwear, such as wellies or trainers, and not unprotective shoes like sandals. If parents and carers are unable to provide this footwear, then children will be able to borrow ones from the setting. 
Taking a first aid kit, in case of any injuries.

	Low

	Weather
	Children experiencing nature such as the different weather types.
	Very windy or rainy, leading to twigs falling and the ground being too slippery. Individuals not having the appropriate clothing, so they will become wet, and get cold, which can lead to hypothermia.
If the sun is strong, can lead to sunburn or sun stroke.
	Children 
Adults
	Checking the weather forecast a day in advance, and on the day to ensure safety, and no weather warnings in place. 
If it is raining a little bit, appropriate clothing such as waterproofs and wellies to be worn, spare clothes to be taken in case anyone gets wet.
If the sun is strong, applying sun cream, finding shading areas every so often, and taking drinks depending on how long is intended to spend outside.
	Low

	Children wandering too far from group
	
	Children will become lost and scared as a result. Could lead to them physically injuring themselves or put themselves in danger. 
	Children 
	Conducting regular head counts of the children, bringing along a paper register, to ensure all children are counted for. 
Children wearing a Hi-Viz, so they are visible to the practitioners. 
Correct practitioner ratio to children (One staff member to eight children). Also having extra practitioners to ensure safety.
	Low

	People from outside the setting 
	Children interacting with public. 
Awareness of other people.
	Practitioner’s will not know the 
public’s backgrounds such as 
criminal records, potentially being dangerous
to children.
	Children
adults
	Practitioners will tell children to stay together at all times and be aware of others within the public area. For example, if a dogs off a lead, asking the owners politely to put the dog back on the lead, or going to areas with low crime rates to try and avoid possible unsuitable people towards children and adults.
	Medium 

	Children eating bark, mud, clay, or other objects within the woods
	Sensory experience for the children, such as feeling the mud, bark, and stones to identify different textures.
Feel textures of the prints that different materials make in the clay
	Children eating
or putting the clay and other woodland textures near their mouths. This can lead to them 
becoming ill. 
	Children
	Setting boundaries before taking the children to the woodland area. Including not to eat anything or put anything near their mouth.
Handing washing once returning from walk to wash off any germs. 
	Low

	Going outside the setting 
	Children understanding nature and what is around them in their community.
Allows learning to go beyond the classroom, and going outside the setting can offer things that inside the setting cannot.
	Children not understanding boundaries, such as
 staying together, or if parents 
or carers are not comfortable with the
 children going outside
the setting.
	Children 
	Before the children go outside the setting, practitioners will ask parents or carers of the children for permission by providing details on the location of the trip, and anything that is needed to know about the chid, before allowing the children outside the setting, such as medical records or medication that may need to be taken.
Taking a first aid kit, in case of any injuries.
Setting clear boundaries for the children to follow and reminding them once arriving at the woodlands area. 
Carrying out head counts, so children are accounted for. 
	Low

	A small stream
	Children might want to explore the water, spark curiosity. Want to use the water to play with.
	Children might fall in if they lean over too much.
Causing injury or even
Drowning.
	Children
	Making sure a practitioner is always by the stream.
Observing children and assisting them when playing or collecting water. 
	Low

	Litter
	
	Children might pick up the litter, might be sharp.
	Children
	Clear boundaries to not pick up the litter. 
Practitioners picking up anything sharp and removing them from the area to protect the children.
	Low


       












 Part 4 - 
evaluate how adults working with early years children support and encourage children engage with mathematical and scientific concepts in an outdoor environment.

According to Bento and Dias (2017) the adult is an important component for children to fully advance their development through playing outdoors. Campbell et al. (2018) understands that maths and science activities in the outdoors, provides more opportunities for child-led learning, and the science and maths integrate naturally through the child and their interests. Campbell et al. (2018) opinion is that maths and science activities within the indoors, are more or less planned by the adults. Although Bilton (2010, p. 184) states that adults should participate in playing with children, to provide encouragement. For example, McLennan (2017) suggests encouraging children to ask questions and for the adult to ask questions, to allow children to be curious, supporting the problem-solving skills within a child. This supports the theory of Vygotsky, who developed the Zone of Proximal Development (ZPD) (Smagorinsky, 2018). Within the ZPD, it identifies what a child can do independently, what they cannot do, and how a ‘more knowledgeable other’ can encourage them to push themselves to develop new skills, such as scaffolding their learning (Smagorinsky, 2018). Zhou (2020) states that Vygotsky’s theory is based on learning through watching, observing, and interacting with others, enabling easy learning from others. Similar to Vygotsky’s theory, Bruner developed a constructivist theory, suggesting children learn through doing, enabling them to build on current knowledge (Mugambi, 2018). Mugambi (2018) states that the adult should motivate children to question what is around them, to allow them to find the answers themselves. According to Bruner, the adults should provide opportunities, and give children independence to control their individual learning (Mugambi, 2018). Linking specifically to the outdoors, Bento and Dias (2017) agrees with both theories, suggesting that by the adult providing a rich outdoor environment will demonstrate children's wider knowledge, which allows the adults to understand what children know and do not know yet.
Unicef (no date) identifies article 31 within the United Nations Convention on the Rights of the Child (UNCRC) relates to the right for a child to play and relax. Children and Young People’s Commissioner Scotland (no date) believes that for adults to uphold this article, then they should be sure that children have environments that are exciting, secure, and understanding.
Although Waers and Rekers (2019) understand that an adult’s views and attitudes towards outdoor play can impact a child’s learning. The Welsh Government (2013) suggests that outdoor play can be impacted by adults through what adults allow the children to do, the space, the time that is offered to the children, and equipment and materials that is available. For example, Rymanowicz (2015) extends this by suggesting that the environment is controlled by adults, so they should provide age-appropriate resources. Adults should participate in creating conversations during play, demonstrating that they are listening to the child and respecting their ideas, and for some children it is comforting for a child to have an adult near (Rymanowicz, 2015). Agreeing with Rymanowicz (2015), Amin (2022) understands that throughout creating conversation, sparking curiosity through questioning. The adult thinking out loud can motivate the children to also think and reflect out loud and work together (Amin, 2022). For instance, a child may be struggling to connect water pipes, by them thinking and wondering out loud, can encourage others to help them and problem solve (Amin, 2022).
Through adult participation and engaging in conversation, an adult can observe the outdoor area and how it benefits a child’s development from what they see (Bilton, 2010, p.165). Neaum (2016, p.141) supports this by stating that observing can lead to adults understanding what children can and cannot do, which will help adults to encourage learning. Neaum (2016, p.141) suggests that observing also helps with identifying a child’s interests. For example, a child may want to play with water activities most of the time. This will identify to adults that a child prefers these activities, and the adults can add to the water play such as different animals, or pipes to support gravity learning, so the child is exploring several different concepts in just one area. Neaum (2016, p.143) also suggests observing can discover different schemas a child will carry out. A theory developed by Piaget, Schemas is described by McDermott (2020) as a repeated patterns of play which a child develops a knowledge of the world, and this helps adults to identify a child’s learning journey and how to support them. McDermott (2020) also understands that by an adult supporting schema in the outdoors, will enable children to carry out schemas, contributing to a child investigating and being curious, for instances, children can transport different materials outside easier than indoors such as water and sand. Sanderson and Preedy (2016) suggests that adults witnessing children transporting different materials, then the adults should provide bags, pots and pans or anything to help them transport materials in, to support their experimentation, By the adult providing a positive outdoor space, children can explore independently, and have hand on experiences, supporting the children’s schemas (Boulton and Thomas, 2022). By doing this, adults will be providing continuous opportunities to practice and repeat skills (Welsh Government, no date)
Adults can also support the schemas of a child outdoors, through providing the opportunity for loose parts play. Nicholson’s theory on loose parts play understood that children should be able to move, explore and demonstrate creativity using materials that can be manipulated and changed (Gull et al. 2019). Loose parts are objects with no fixed meaning (England, 2019, p. 4), including pegs, seashells, sticks, planks of wood and plastic bottles (Twinkl, no date).  For instance, children playing with loose parts may discover an interest in water and throw different objects in, watching some float or sink, or using guttering to watch objects roll down it, supporting gravity (Early Impact, no date). For an adult to support loose parts play, Casey and Robertson (no date) believes that adults should have a good knowledge on a child’s play and not to join in with the children’s play too soon, or too often, and offer support when the child asks or initiates help. 
Loose parts also support affordance within a child’s play, a theory developed by Gibson (Boulton and Thomas, 2022). Affordance is believed by Gibson to be different for each individual child and how they view objects through using their imagination (Houser et al. 2016), for example a stick could be a wand for one child but a sword for another. Robb (2019) states that adults should take a step back because there is no outcome desired in loose parts play as it is child-led. Hogan (2022) adds to this by suggesting that adults should develop an environment that provides endless opportunities that allow children to oversee their own learning.
Froebel developed a belief that children should be given the opportunity to engage in real life experiences, which he believed are best supported outdoors (Froebel Trust, no date). Tovey (no date) states that Froebel viewed children as curious and energetic learners, who developing their knowledge through direct experiences, independence and problem-solving and communication within their play, and was best demonstrated in the outdoors. According to Hoskins and Smedley (2018), Froebel recognised the adult as an important factor to a child’s outdoor play, which he aimed to form the adult’s knowledge about the outdoors, respecting the outdoors, how their views impact a child, and when to step into the learning to provide assistance.  Research conducted by Birbili and Christodoulou (no date) supported through the Froebel Trust suggested that children needed surroundings and adults that allow them to ask questions, and watch others ask questions and practice this. According to Birdili and Christodoulou (no date) children will copy and use theirs and other questions to create new experiences and learning. 
The curriculum for funded non-maintained nursery settings suggests that children understand the concepts of maths more successfully through original experiences, and children should be given the opportunity to explore outside daily to support this (Welsh Government, no date). The Welsh Government (no date) supports that adults should assist children and create interesting environments to support the children to explore and investigate to assist the process of problem solving. The Welsh Government (no date) recognise adults to model mathematical skills or problem-solving skills to develop crucial knowledge to apply to everyday life. According to Welsh Government (no date) adults should provide meaningful experiences as these grasp a child’s interests and assisting them in understanding how objects work and be able to use language that describes actions such as push and pull, supporting scientific knowledge. This hopes to help children to start to be aware of surroundings and how things work (Welsh Government, no date).
For a child to be able to explore and investigate outdoors, the adult must understand children need to acknowledge risks and challenge. Bilton (2010, p. 27) states that children need risks to know when to spot a dangerous risk and know how capable they are individually to take on risks when they arise. Although, LeMasters and Vandermaas - Peeler (2021) believes that an adult’s beliefs on risky play can affect the affordance opportunities for children and impacts how well they engage within the play outdoors. Early Education (2021) suggests that adults should carry out risk benefit assessments, identifying the benefits of an activity instead of the risks, so the adults can easily create a positive mindset towards risk taking outside. Otherwise, Little and Eager (2010) believes that children will become bored of the play and the environment will have no risks to offer the children to challenge themselves. By the adult developing a supportive relationships with the children, will allow the children to feel confident to explore new concepts and challenges (the education hub, 2020). Through the adult being supportive of a risk challenging environment, allows children to be able to learn how to problem solve, and explore different science concepts, such as running fast and slow (Inspiring Scotland, 2021). Wisbey (2018) supports this by stating that maths in the outdoors allows children to explore the outdoors, meaning a chance to risk take. Supporting science, Spencer et al. (2021) states that risky play allows children to jump from heights and experience speed, learning about gravity and force overall, and allows them to explore and experiment within an environment. 
In conclusion, an adults role within the outdoors is important. It is not just being a watchful eye for the children to ensure their safety but observing and creating a fun and exciting environment to allow them to explore, and experience risks. Theorist have developed theories to influence today’s practice and allow adults to follow these. The adults do not only have of activities to create for maths and science, but the children can create their own through child-led play, and playing with loose parts can create interesting science and maths play for children play.
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