                  Learning Activity for Mathematics and Science 
An outdoor activity for early years about small and big
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Activities to develop understanding of comparative size and speed 

Discussion of the use of outdoor space
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The photograph is of the outside space in a Flying Start Nursery in South Wales.  It can create many opportunities for the development of scientific or mathematical concepts.  The steppingstones encourage the children to explore movement.  For example, one child, Child A, new to the setting said, “Look at me, I am so fast.”  This simple statement could then be used to discuss the concept of speed by encouraging discussion of going faster and slower and looking at when the different speeds occur.  Child A was with three other children and the exploration of the steppingstones continued.  
Meanwhile, another group of children were finding it difficult to interact but were standing near to the animals.  I used this as an opportunity to start a conversation and to include the children in the activities in the space.  We discussed the animals and the noises that they made.  Child B was very quick at answering the questions about what animals we could see and what noises each one made, for example, ‘moo cow’, ‘sheep bah’, and ‘one horse ney’.  After noticing Child C trying to answer some questions but being interrupted by Child B, I started explaining to Child B, that it is exciting to be outside and playing with these animals, we must let our friends have a little go at answering some of the questions and take turns. Child B was still eager to answer the questions but did allow the other children to answer too and take turns. I then asked the child to use their pointing finger and point to which animal they believe is the smallest animal and put the animal they believed was the smallest on the floor (away from the other animals) and continued the ask the children which animal is now the smallest. The children struggled on the horse and the cow, but I encouraged the children to put the animals next to each other for comparison. Amongst themselves they decided the cow was the smallest, they continued to line up the animals in the order they believed was the smallest to the biggest. The children completed this activity and asked me if the lineup of animals was correct, I told the children they had done a great job with a massive smile on my face, and high fived them all. The children jumped up and down and Child C, with a beaming smile on her face said, “Yes, we did it.” I asked the four children if they could find small and big objects around the garden and see what the smallest thing and the biggest thing they could find was. 
[bookmark: _Int_2U0j0vOK][bookmark: _Int_FaWlNNtH]When the first group of children went to do this, I swiftly moved over to the second group of children that were still running round and jumping on and off the stepping stones. This group of children did not need any help at all on the stepping stones and were confident getting on and off them. I asked all four children to pick one steppingstone each and to stand on it using two feet. Once each child stood on one, Child D kept jumping on and off. As a reminder I stood on a steppingstone myself and stamped each foot, counting one.... two...  Child D got the idea that I was counting my feet to ensure they were both on the step and he copied counting one....two.... I then asked the children, ‘While we are all on theses steppingstones, which one of us in the tallest?’ Child E shouted, ‘You miss, you are the tallest.’ I clapped my hands and praised Child E. 
I then asked, ‘Could anyone tell me who is the smallest?’ This question created caused the children to stop and think, eventually one child pointed to the person next to her and said, ‘Maybe her.’ I asked the rest of the group their opinion and they agreed.   However, Child D quickly interrupted and said, ‘But miss, she is only the smallest because she got the smallest step to stand on.’ I acted confused and said, ‘Do you think that is why, maybe if we all step off it may be different?’ They all hopped off and started comparing each other's heights by standing behind one another. The children had fun comparing who was the smallest, or biggest and one child told me, ‘I am tall because I eat all my greens, my mammy said.’ This led to a discussion between the children about what fruit and vegetables they eat to make them strong, with one child describing himself as superman. 
I then made my way over to the digger in the sand, that had foam blocks around it. Some of the children followed but only two were interested in the activity as the others got distracted and wanted to play on the bikes. The two that got involved in the activity started playing and I observed for a little bit. I wanted to see if the children would transfer the activity concept of size from steppingstones to the new setting.  It took them about five minutes of playing in the sand with the diggers to notice that the wall of five blocks was not enough to keep the diggers safe.  Child E noticed this and went to the other end of the garden to collect more. Child E had difficulty carrying three or more blocks. She called over for me to help saying they were too big for her to carry by herself. I went over to help, and I asked what her intention with the blocks was and to my surprise she wanted to lie down and for the other child in the activity to count how many blocks tall she was. So off she went, she asked her friend, and he agreed. They counted together and she was seven blocks tall, they took turns, and he was eight blocks tall. We had a conversation about taller and shorter, bigger and smaller, and they then used the diggers to ride over the ‘road’ they had made measuring each other. The children played, laughed, problem solved and shared between them. Most of the children continued to use ‘bigger’ and ‘smaller’ vocabulary and kept going back to the activities to play until it was ready for snack time. I and the other staff continued to use the vocabulary throughout the day with the children, comparing apple slices, train tracks, and shoes. 
The main activity was to teach the children how to compare sizes and to start using vocabulary like ‘bigger’ and ‘smaller’ in a specific context.  This allowed the children to develop their mathematical and scientific concepts while exploring the outdoor environment. The first activity was very teacher led because of working with apprehensive children who were shy and nervous about being in a new environment and not very confident in going off to explore. By being an enabling adult for the children, they could engage in an activity while learning. It also allowed the children to enhance their confidence and allowed them to take ownership of their individual learning experiences. Each activity allowed child-led experiences even, when I, as the enabling adult, had set up and spent time with the children, I then encouraged the children to go off by themselves and lead their own learning either before or after each activity. When the activity was based around child-led learning, the children stayed in concept but adapted it to their own context.  This was shown in the last activity where the children chose to measure each other using foam bricks and used the target language to do this. 
























	Activity 
	How will young people benefit from this activity?
	Hazards and risks
	Who is at risk?
	Precautions in place to reduce the risk of injury?
	Overall risk rating L/M/H

	The children have an outdoor activity with steppingstones, the children can walk across different levels and discussions are made about whether they are big or small. This will support mathematics and science by understanding the world, gravity when jumping, and counting as they step onto each platform. 
	Children who use steppingstones can improve their balance and physical coordination. It's a risky activity that may boost children's confidence. It will also improve children's communication and with an enabling adult begin conversations about being big/small which can enhance their understanding of the world.
	The hazards may include the risk of the children falling, especially if the child has small legs or is unfamiliar with using the setting stones. 
[bookmark: _Int_Y7NVFWrZ]The setting stones may also be wet from bad weather and cause a slippery surface. 
	Children 
	Staff can help and guide the children if the child is not confident enough and seems unsteady, a hold of a help to help with balance. A staff member will also access the steppingstones before use to ensure they are not wet and slippery. 
	Medium 

	There are also animals outside with different sizes, some animals are big some are small again helping the children recognising the difference between big and small in different animals and lining them up in order which will also develop their mathematic skills. 
	Sorting animals into sizes will develop children's spatial awareness, problem-solving skills, mathematical skills, as well as understanding the word. Getting the children to focus on the animals and sounds allows them to learn about the world and wildlife around us and the mathematical element of sizes. Going from bigger to smaller
	The risk of this activity could be the children having to take turns and share with one another, which could result in children expressing their feelings by hurting another child. 
	Children
	Intervening when approximate and ensuring a staff member is close by to reduce the risk of children hurting one another

	Low 

	Another activity involving diggers and blocks, the activity involves the children to build a fence for the diggers to be safe, how big or small is the wall going to be and who will create the bigger wall. When the wall falls the children will learn about gravity and problem solving which is elements of science and mathematics
	Building blocks provide children with the opportunity to learn elements of maths and science, like problem solving, counting, adding and subtracting while developing gross motor skills as well as the understanding of gravity and what happens when towers are too big.
	The blocks could fall on a child if the tower is too tall and could potentially hurt a child. 
	Children and staff
	Durning this activity we will use foam blocks instead of plastic or wood to prevent harm to the children or staff. 
	low










The development of children's scientific and mathematical knowledge is vital.  It must start early to give children the opportunity to continue to develop their exploration throughout their lives (The Royal Society, 2019). The scientific and mathematical knowledge enables babies and young children to understand how the world works and their interactions with it. Walls (2009) emphasises the need for maths and science in the Early Years curriculum to ensure that continuing development. Verny and Weintraub (2003) suggest that every psychological event modifies the architecture of the brain. According to Hassidov et al. (2018), a study was conducted that found a link between the mother's mathematical activity and foetal cerebral blood flow, which may increase the foetus's brain function and provide the child with an intellectual future. Thus, it seems that this knowledge is having an impact even before birth.  
According to Montague-Smith et al. (2018), children may enhance their critical thinking abilities, scientific reasoning, and problem-solving skills by acquiring a fundamental foundation of maths and science. Brunton and Thornton (2010) imply that science can help improve literacy and be linked to improved reading abilities. While Simpkins, Davis-Kean, and Eccles (2006) contend that there are numerous connections between different areas within maths and science. Cross and Borthwick (2016) concur that children must comprehend these connections to correctly comprehend scientific calculations and principles as well as how to organise and analyse data in tables and graphs. It is therefore important that the Early Years curriculum supports and encourages the discovery of these connections and enables children to explore them independently so that they can be securely understood (Woods, 2017). 
Gonzalez-Mena and Widmeyer Eyer (2018) promote the importance of ensuring children have supportive surroundings by stating that it is crucial because children flourish in settings that accommodate to their unique and varied developmental requirements. White (2019), shows studies that suggest that children's surroundings provide them with opportunity, security, comfort, choice, and engagement. The Reggio Emilia approach system in Louise Boyd Cadwell (1997), fosters the idea that children are strong, creative, and competent beings who want to interact with others, learn, and explore their surroundings (Waters, 2022). Grigg and Lewis (2016), agree with this and state that the greatest ways to enhance children's learning are to provide them with chances that promote freedom, cooperation, creativity, and mobility. Children gain from time spent outside since it presents special possibilities (Bilton, Bento and Dias, 2017). Wilson (2018), states that if there is no outside space in the setting, regular trips to appropriate local locations should be made accessible for children to have daily opportunity to immerse themselves in outdoor areas. Bilton and Crook (2016), suggests that the outdoors provides unique possibilities for children of all ages. Tovey (2016) implies that children can engage in independent exploration and inquiry, forming connections with other children, adults, and the natural world while enjoying what Froebel refers to as "freedom with guidance" (FROEBEL TRUST, 2022).   This can be understood as having freedom of movement and activity, within the framework of supportive adult guidance, in environments that provide engaging activities with real choice, autonomy, and time (Hakkarainen et al., 2013).
The Curriculum for Wales for Early Years Learning in 2024 includes that child learning has meaningful opportunities through a play-based environment and is personalised to each child's development (Welsh Government, 2024). The Curriculum for Wales has six areas of learning that practitioners and teachers should be incorporating into the activities and play opportunities for children, this includes Mathematics and Science and Technology. Waite-Stupiansky and Cohen (2020), states that the two learning areas go hand in hand with each other having many shared learning experiences, skills and opportunities.  Data produced by science can be gathered, examined, and displayed in a variety of ways (Davies, 2019). Brunton and Thornton (2010) implies that children are required to analyse data, form conclusions, and look for patterns in the data they gather when working scientifically. There are several possibilities to use mathematical concepts in play according to (Robertson, 2017) and Sangster and Catterall (2009) states the same but about scientific play. According to research, children's early mathematical reasoning is based on their capacity to recognise patterns (Angela Chan Turrou et al., 2021). Tucker, (2010) implies that children that are taught to recognise patterns will eventually develop the ability to identify patterns on their own, as well as the ability to recognise changes in patterns and abnormalities.  These are key to good science and mathematical thinking (Sargent, 2020).  
When teaching mathematics and science in the Early Years, studies show that the outdoors is the best environment for this as it can facilitate children’s observations of patterns and connections (McCrory, 2017). According to, Maynard and Waters, (2014) in an outdoor space children naturally tend to have more freedom as they are not confined to a desk or small area of a classroom. This means that they have a choice about where they are and what they interact with (Watts, 2020). Sargent (2016) implies that this in turn leads to child led exploration as the children choose where to play and interact with their surroundings. Theodotou, (2017) suggests that through being child led research indicates that the learning that occurs in such circumstances is more secure and embedded, enabling the children to make connections between the areas that they explore and their understanding. Rivkin, (2014) implies that an outdoor space there is the opportunity to interact with stones, twigs, earth, grass and trees; all of which are naturally occurring.  Woods (2017) These objects are readily available for the children to pick up and use, it means that they are then able to make observations and connections about them. This moves the understanding of concepts such as size from two dimensions to three dimensions and means that the learning is more secure as it involves an actual experience to be remembered (White, 2014).  
Nevertheless, there are several restrictions that may make it difficult for children to take use of our outdoor learning possibilities Vogts et al., (2010). Michek, Nováková and Menclová (2015) explained that research shows that parental safety concerns can hinder outdoor learning. Tanik Onal and Ezberci Cevik (2022) states that if early childhood settings and schools lack outside facilities, parents may forbid their children from leaving the premises due to worries about traffic, accidents, or criminal activity. Waite (2020) When the staff-to-child ratio for two-year-olds, for instance, is one to three, parents can worry about potential safety issues. Another restriction may be related to the children's hygiene in public areas and the possibility of sharp or hazardous things being put out where children may get to them (Little, Elliott and Wyver, 2018). Beames, Higgins and Nicol (2011) discuss another restriction can be the formal status of outdoor learning in schools or other settings. Bilton, (2019) states that if outdoor learning is not officially recognised, staff members might not be allowed to take the children outside during the hours when the regulation in that environment dictates they should be indoors. Humberstone, Prince and Henderson (2016) states that the weather might also be a constraint; it can be too hot or humid to go outside, or it could be icy and chilly, which increases the danger of burning or slipping. These hazards may be reduced with the right clothes, sunscreen, and hats, but with a big group of children, it is not always a given that they will have these items on hand on the days that matter (Parsons and Traunter, 2019). Oberle et al., (2021) demonstrates that the issue of whether the staff-to-child ratio is appropriate arises if some of the children do not have these items, which would force certain children to pass up the chance and remain inside the setting.
When working in a setting, practitioners can create stimulating environments outdoors that can identify opportunities for children to use more natural equipment and objects (Gilbertson et al., 2022). Chown (2017) states that there are many ways that adults can support children in the outdoors that encourage them to engage with mathematical and scientific concepts. Watts, (2011) suggests that practitioners may then utilise these materials to assist the children to engage and urge them to become involved and learn during play. Woods (2016) explains that children can learn more when they use the outdoor space because it is a free, open area that can be used in a variety of ways. Since many children like to build dens, climb, and running they can do these activities more safely there than in a classroom where there are tables, chairs, and other potentially dangerous objects (Ouvry and Furtado, 2019). Drake, (2003) implies that the supporting adult can let children take charge of the activities and step in to introduce new words that they can use in different situations outside of the classroom. 
As a child's growth progresses, the experiences we offer to promote the Mathematical and scientific Mind in the first phase of development help lay the groundwork for all subsequent learning (Fägerstam and Blom, 2013). Rios and Brewer (2014) explain that children are naturally inquisitive beings, and this curiosity pushes them to engage in all forms of exploration and get a comprehensive understanding of the world around us. Johnson and Watts (2019) say that this sparks important questions like "why," "how," "when," and "what." Practitioners should welcome this interest as it serves as the basis for innovative mathematics and scientific learning (Mindy Beth Capaldi, 2021). Soh and Meerah, (2013) states that this kind of probing questions feeds scientific research, the never-ending search for new, more precise, or more comprehensive information.
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