Outdoor learning is now recognised as a key part of children’s development. Care Inspector Wales (no date) says that the use of outdoor environment can promote better well-being and learning in children. UNICEF agree with this by saying that when children play outdoors research shows that the children have better physical, mental and emotional health, and even better learning experiences. The Department for educations document on development matters (2023), shows an understanding of how important outdoor learning is when developing mathematics. They say that all the activities that can be done to promote their mathematical learning can be done indoors but outdoors as well. They also state that other activities can be done outdoors that can not be done indoors for example creating obstacle courses, or going for a walk to, for children to be able to Describe a familiar route, discuss routes and locations, using words like ‘in front of’ and ‘behind’. Adults have a key role in in supporting outdoor learning. First discovers (no date) say that professionals should bring the same learning from indoors to the outdoors and plan this effectively. In this essay I will discuss key theories that link with why outdoor learning is so important, some of these include Piaget, Vygotsky and Bruner. 
The first theory to look at is Piaget’s constructive theory. Piaget’s theory shows that children learn more through experiences than sitting and answering questions (Drew, 2024). His theory is split down to three main areas, the first area is schemas. Children use schemas as a way to understand the environment around them and when children are given the outdoor learning opportunities, they will use the schemas to support them in understanding the world around them (Mark 2013). The second stage is adaption. This is when the children use the information to overcome errors and find new ways to overcome them (Mark, 2013). And the last aim is stages of development, Piaget defined cognitive development as four separate stages and they complete different tasks at different stages (Mark, 2013). A key part of Piaget’s theory is the emphasis on child-led experiential learning which encourages children’s independence. There is a limitation to Piaget’s theory where there is a lack of emphasis on the role of the adult and social interactions, where children can learn through discussions with their peers (Mark 2013).
Another theory that discusses outdoor learning as well as mathematics and science is Vygotsky’s social constructivism and ZPD. This theory shows that children learn through social interactions and the use of language with more knowledgeable people, this could be with adults or peers (Vygotsky, 1978). A concept within this theory is Vygotsky’s Zone of Proximal Development (ZPD), which demonstrates the tasks a child can complete with support from others tat they cant complete themselves yet. Outdoor learning provides a perfect setting for applying the zone of proximal development theory, as adults are able to scaffold the children’s learning to their individual needs (Moll, 1990). Scaffolding opportunities could look like asking questions, modelling or demonstrating. For example the adults could ask the children to measure distances or how tall plants have grown and discuss the way that the plant grows and what it could need to grow. This can lead to questions about weather changes which can encourage explanations and predictions. Research shows that adult-guided learning supports the children’s understanding and problem-solving as the children discuss and have social interaction with other people (Dunn and Kontos, 1997). Vygotsky’s approach discusses the adults role within outdoor learning for children where Piaget’s does not, and why the adult-led support is important in developing children’s understanding of the world and there extended learning. 
Another theorist that aggress with Piaget and Vygotsky is Bruner, their theory is discovering learning and scaffolding. This theory looks at how children learn better through actively exploring and investigating for themselves but also with knowledgeable adults, as children are more learning most when they are prompted to ask questions, test ideas and solve problems, rather than being given the answers instantly (Bruner 1961). Beard and Wilson (2018) agree with this by saying that outdoor learning offers opportunities for hand on experiences and problem solving. Some examples of hands on experiences could be experimenting with water flow or looking at patterns on insects and plants. This will develop both scientific and mathematical understanding. Research shows that children learn and develop more when they are with trained practitioners who can balance challenge with support and adapt the tasks to the child’s needs and development stage (Beard and Wilson, 2018). Overall burners theory highlights how much outdoor learning can support the children’s learning in mathematics and science and how the role of the adult is critical to support this by guiding children through experiences to help with their problem solving and imaginations. 
Adults are essential in supporting and extending mathematical learning in an outdoor environment. One strategy that play garden (2015) says that professionals can use is modelling mathematical language during play, this could be using words such as bigger, smaller or half.  Some more examples could be comparing sizes or counting sticks which is seen a lot now in education settings, these are fun but meaningful activities and will draw the children’s attention. Another way adults could encourage mathematics is using games like hopscotch and treasure hunts (Play Gardens, 2015). Observation is key during the activities, by observing what the children already know, target questions can be asked to develop their understanding and knowledge further some easy questions could be “how can we measure the height of this plant? “or “what shape is this petal like?” these questions start discussions, and the children can reason and get a justified answer (Learning Through Landscapes, no date). With the skilled adult interaction, it means that outdoor play can be fun and also rich in intentional mathematical learning. Adults can also enable children learning of maths and science by supplying loose parts for them to explore themselves. 
Outdoor learning can also offer rich opportunities for scientific understanding and development, through hands on experiments. Children can look at different species of insects and also discuss weather and seasonal changes, which can also provide moments for children to inquire whilst they discuss the different weather, temperature and can make predications for what it could be like the following day (Parker et.al, 2022). Adults must play a role in this whilst asking the open-ended questions, modelling the investigation prosses and helping the children make connections between their curiosity and finding the scientific explanations (Bruner, 1961) and (Vygotsky,1978). For example, experiments like growing a plant in sunshine or in the shade could be conducted and discuss how they grew and why they were different. These experiences support children to test ideas and develop early scientific thinking skills. 
Practitioners do not need to be to spending money on resources for children to learn about maths and science, the outdoor environment provides enough materials for children to learn. As described by Gibson (1979) allowing children to interact with natural objects in a way that will encourage their learning is enough.  Nicholson’s loose parts theory (1971) elaborates on this by saying children develop creativity, problem solving and numeracy when given open ended materials. For instance, children can use sticks and stones to build bridges, but they will have to predict the weather as if it’s too windy there bridge could fall over, also they will have to look at how sturdy the bridge to see whether it will hold what they need it to. Adults enhance this by asking children to describe how they have built the bridge this way and why they built it like that, they can also give prompts about weather changes for children to understand and what they need to do next. Loose parts are everyday objects that improve a child’s social and problem solving skills, the objects are to used open endedly, and children can choose what that object could be for example a bucket could be turned into a chair for the family dinner table (Play Scotland no date). 
Observation is key for adults role when supporting children’s learning in the outdoors. When observing children practitioners are able to identify what skills the children already have and where they need support to develop further, they can then use this to extend their learning appropriately. For example if a child is stacking stones, the practitioner could introduce height differences to the child or weight differences as well as teaching them how the stones could become more steady and stable with sizes (Northern Illinois, no date). Observation can allow adults to support children in line with their individual development plan, this aligns with Vygotsky (1978) who emphasis scaffolding within the zone of proximal development.  Documenting and reflecting can ensure continues learning is happening and its connected across all areas. Research also indicates that when adults plan and scaffold outdoor learning children show a greater interest and have a greater understanding compared to when its indoor only approaches (Parker et al., 2022).
Children’s development for mathematics and science is strongly encouraged by the curriculum for Wales (2022). It highlights the importance learning though experiments, problem solving and observation in a  natural environment. The curriculum for Wales suggests that practitioners should integrate outdoor activities into daily practice and this allows the children to develop numeracy and scientific understanding of the real world. 
In conclusion outdoor learning is vital for children overall and particularly in mathematics and science when using hands on experiences and moments for children to explore, problem solve and for social interaction.  The theories looked at from Piaget, Vygotsky and Bruner all highlight different aspects on why outdoor learning is so important and how it is effective to children’s development. Piaget emphasised on child-led learning through the schemas and development stages where children can then gain the independence and critical thinking. Where Vygotsky also discussed the importance of social interaction, language and scaffolding, thought the zone of proximity, but demonstrating how adults can guide and support the children’s learning and understanding of the outdoors. Bruner supported this by highlighting the importance of discovery learning and children exploring, whilst also discussing the adult-led problem solving and how it is essential to support the development of curiosity, scientific thinking and mathematical thinking. 
Adults play a critical role for children learning and development , by questioning , modelling , observing and providing open-ended materials. Practitioners can encourage children’s problem solving skills, numeracy and scientific understanding, whilst also ensuring the grow their independence and creativity. Research has showed us that children develop and learn more when they are in an outdoor environment to learn as it is richer than indoor inly approaches. By using the scaffolding and planning adults can ensure that children are challenged appropriately and supported individually to their own strengths. Ultimately outdoor learning is not only for education, it is ensuring a holistic development and nurtures curiosity, problem solving and lifelong learning. 




