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Provide a portfolio of evidence outlining how you would use an outdoor environment to promote and support children’s scientific / mathematical thinking.   
  
 
 

 
Part 2, 
A number of aspects in the images in Section 1 might be utilised to teach science or mathematics. The pictures are of the Big Garden/Brynbuga Bach at my school. 
• Mud Kitchen: 
Building a mud kitchen equipped with mixing bowls, variety of shape and size containers, kitchen utensils, baskets (for collecting plant materials), weighing scales and measuring jugs is a great way to teach children about quantities and measurement systems while also allowing them to use their imaginations and bake. Playing with mud kitchens improves children' numeracy skills by providing them with materials to measure and count using predetermined, age-appropriate recipes. While they explore the natural objects and features around their mud kitchen, children can make observational drawings of the ingredients going into their own recipes. Mixing up natural materials in the mud kitchen is also a practical way of showing children how states of matter can change. Children can learn so much about the natural environment around them by playing in a mud kitchen: it's a way to get them to notice the features of their local environment and observe its wildlife, plants, and natural materials along with watching the world change with the seasons. A child's immune system will be strengthened by being exposed to the microorganisms in dirt, which will help them fend off allergies and disease bugs and will also increase serotonin levels in the brain to promote physical and mental relaxation. 
Children may learn at their own pace through mud play, regardless of their age. Older children's mathematics and scientific abilities will advance, while younger children's sensory and creative capabilities will be further developed. 
A child's inventiveness, motor skills, and communication can all be enhanced by playing in a mud kitchen. 
Mud kitchens are not only very entertaining but also help children grow. Children like unstructured, unrestricted play that involves getting their hands dirty. They like pretend play and "cooking" in their kitchen, which involves stirring, measuring, and combining ingredients and covers Physical, Maths and Science elements of the curriculum. With the naturally occurring loose components in the surrounding area, children could build dens and other structures. Tasks are to be set up by the adult and supported by them but child led and facilitated by the supervising adult. The use of mathematical language may be used by adults through the introduction and encouragement of key phrases such as longer than, shorter than, thicker, thinner, under, over, up, and down and encourage the children to gain progression steps 1 for Maths and Numeracy where the child is expected to use mathematical language to describe quantities, and to make estimates and comparisons such as ‘more than’, ‘less than’ and ‘equal to’. 
Questioning and enquiry from the adult could be which is longer/shorter? Which is the biggest/smallest? How many? More than/less than? Comparisons? How can you change the consistency/runniness of the pie?  With this step back approach to learning the adults can ensure that the children will become more curious and question how things happen and work, using progression step 1 from the Curriculum for Wales (Area of Learning - Science and Technology) and next steps of exploring the environment, making observations and communicating ideas. 
 
• Sand Pit: 
Sand and water are wonderful mediums to use to develop children’s maths knowledge, skills and understanding. Playing with them involves, amongst other things, investigating, experimenting, constructing and problem-solving and lots of fun. Wet and dry sand have very different properties, so the children need to experiment with and experience both types, as well as occasionally adding lots of water to turn the sand into very wet sloppy sand. 
Whether the sand is damp or dry it should be deep enough to dig, scoop or sieve with – children really do need to be able to fill two or three containers each without running out of sand. 
You should provide a good variety of equipment (hanging close by is better than cluttering up the sand tray). Include some natural materials such as shells, driftwood and small stones that can be mixed into the sand or used to embellish sand constructions. Sometimes children should have access to sand in small containers and shallow trays on a tabletop as well as in a conventional sand and water table. On these occasions, provide miniature equipment such as measuring spoons, tea strainers and egg cups. 
Children should be able to experience digging in a large amount of sand in an outdoor sandpit or at the very least a tarpaulin on the ground filled with sand – something they can walk on barefoot. A large tyre or plastic paddling pool filled with sand can make a quick instant outdoor sand pit. 
The mathematically good things children do when they play with sand include lining things up, counting them, making patterns, comparing sizes and using moulds and containers, burying treasure and digging it up again. You should encourage play activities to maximise maths learning and teach various skills such as counting spoonfuls, counting objects in a sieve, making handprints, organizing containers, pressing shapes, sieving beads, sorting tools, drawing long lines, observing sand flow, and filling and emptying containers using size language. Adults teaching mathematics using entertaining methods, such as making mistakes and testing ideas with unrealistic suggestions will get more engagement whilst teaching. 
The science questions that could be asked are, how does the texture of sand change if you dry it out or add water to it? What is best for building sandcastles or holding its shape? Using the Curriculum for Wales, progression step 1, we can promote children’s thinking and learning relating to design whilst making and communicating about what is being made, safely using simple tools, materials and equipment to construct and deconstruct and exploring the properties of materials and choosing different materials for a particular use. 
 
· Loose Parts 
Loose parts are used throughout the setting. They are used for all aspects of learning and play. Items such as logs, branches, blocks, tyres, and cables reels are available for all purpose uses. Children may use logs for small world, imaginative play, workstations and walking over and along to practise balance and obstacles. They can also be moved and organised by shape or size. Longer branches can be leant against trees or fences or logs to create dens or ramps for rolling and testing forces such as friction and angles, as well as being used, alongside the smaller branches to measure length, width and weight. Twigs, leaves and smaller branches can be used to make shapes and patterns such as mandala patterns using symmetry as well as counting sticks and fractions as hands on resources as well as stirring sticks and utensils for the mud kitchen. 
· Plants and Trees: 
Plants and trees provide lots of natural wonder for children. We have used trees for identification of leaves and fruits, plant life cycle, measuring and sorting and ordering leaves.  
Children are encouraged to recognise that plants and animals are living things which grow and to explore relationships between living things, their habitats and their life cycles. (Progression steps 1 and 2 – The world around us is full of living things which depend on others for survival – Curriculum for Wales – Science and Technology) 
· Shelter: 
The shelter is a great way to be able to use the outdoors for all aspects of learning. We are able to use this for cooking the produce from the garden, hanging up and displaying leaf bunting from a sorting activity, as well as being able to do arts and crafts on the table under the shelter, sheltering from and observing the many types of weather. Pupil voice and observations have informed us that a weather station would enhance learning and understanding of rainfall and temperatures. 
 
Observations will continue to be made and notes taken regarding child led activities and ideas to enhance planning and include more resources that may be needed and used to encourage children to further explore and discover this area. 
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Part 4. 
Montessori, (1998), suggests that mathematical concepts exist from birth. However, Pratt (2011), believes that in order for children to become successful mathematicians, they must establish a mathematical mindset. He claims that performing mathematics outside might help children acquire an awareness that maths is all around them, allowing them to find connections in their learning and experiences with natural objects. Children naturally use mathematical reasoning in their daily play and develop mathematics skills through outdoor experiences. Outdoor play typically includes an element of counting, measuring, shape discovery, and mathematical idea development through creative and imaginative play. (Mooney, 2000).  
Carruthers and Worthington (2008) suggest that young children require opportunities to deepen their comprehension of abstract written language. The current curriculum emphasises the necessity of building upon what young children already know and comprehend. It is highly useful for learning maths. Children's use of mathematical imagery during play complements and strengthens their written calculations. Children's understanding of written mathematics increases when they are encouraged to express their own mathematical concepts in the outdoors through marks, symbols, and drawings. When children are encouraged to articulate their mathematical concepts in circumstances that are meaningful to them, they can use higher level thinking skills. 
It is suggested that adults in early childhood education can promote children's health, well-being, and development by encouraging outdoor learning of mathematical concepts and scientific ideas, in addition to other areas of learning. They create exciting environments with enhanced learning spaces that allow children to interact via movement, hands-on contact, and creative discovery, while also implementing self-directed, child-led play and repetition. (White, 2020). As previously researched, Piaget held the belief that "children make sense of their surroundings by actively interpreting their experiences". Piaget believed that children "should be able to do their own experimenting and research." Teachers can help students by offering appropriate tools and resources, but for them to comprehend anything, they must be allowed to build it for themselves. What children are permitted to discover for themselves is going to positively impact them for the rest of their life. (Pellegrini and Bjorklund, 1998).  
Tovey (2020) stated that Froebel thought that adult guidance was necessary for developing independence. The adult served as a supportive guide, encouraging children to use their freedom in productive and respectful ways. Froebel's concept of the adult providing abundant provision, encouraging children in their play and relationships, expanding rather than confining possibilities, and assisting children in developing independence and self-discipline within a framework of respect for others remains a powerful approach today. Froebel thought that freedom was more than just the opportunity to do whatever one chose. Certain children's rights may limit those of others. Freedom requires responsibility and respect for others, resources, and the environment. 
Therefore, under the Froebelian theory, youngsters who are normally less interested in learning, with an enthusiastic practitioner, may ignite their interest and excitement for nature (Dowdell, Grey, and Malone, 2011; Vartiainen et al, 2018). Hill (2018) observed that when practitioners taught outside, they increased their professional competence and learnt from one another. Outdoor teaching enhanced instructors' leadership skills while also enhancing their confidence and trust in pupils and colleagues (Vartiainen et al, 2018). The Forest School method and the Froebelian 'Kindergarten' movement approach differ yet have many commonalities. Both promote principle-led education that emphasises children's freedom to study, play, and interact with nature. The Forest School method adheres to the six principles established by the Forest School Association, whereas the Froebelian approach implements its principles of practice. It is intended to help children develop resilience, a connect with nature, and gain confidence in promoting their own learning and give real life context of the outdoor areas used in school settings. (Knight, 2018). 
Allen and Whalley (2010) claim that the ability to engage in sustained, shared thinking (SST) with children is fundamental to effective early childhood teaching. As a result, the adult plays a vital role in getting to know the child, understanding their developmental stage, and assisting them in improving their thinking abilities through continuous, shared thinking. Piaget (1959/1970) in his theory of cognitive development studied how children arrange their knowledge and comprehension of the world into cognitive frameworks known as schemas. By closely observing children's schematic interests, practitioners can provide resources and activities that fit their schemas, allowing the child to engage with objects and events in the way that suits them. Bolton and Thomas (2021) states that this promotes children's growth via discovery and research, resulting in a child-centred approach to teaching. 
In addition to strengthening and expanding the indoor learning environment, the outdoor learning environment ought to make significant impacts on all areas of learning in the curriculum. It offers an enriching environment for young children. The outdoors has vast potential for promoting holistic and healthy emotional, physical, social, and cognitive development, (White, 2020). According to a recent Welsh Government research (2023), outdoor learning is an essential pedagogical strategy for implementing the new Welsh Curriculum. Knight (2011, cited in Mooney, 2000) believed that children would become more creative outside where they have the freedom to be inventive, open-minded, and adaptable, and that this environment will encourage creative mathematical thinking. When children use the outdoors, they may construct on a larger scale, explore the environment directly, and experience natural scientific processes such as the sun, shadows, weather, rainfall and the changing seasons and temperatures along with mathematical concepts using environmental resources including loose parts. 
Houser et al. (2016), stated that loose components are dynamic and adaptable, making them appropriate for the activities at hand. Whereas Nicholson (1971) suggested that the theory of loose parts allows children to express their creativity through the use of materials that can be manipulated, transformed, and created through self-guided play. Objects can be used as tools for play and discovery as long as they are age appropriate and made available. Through active, outdoor free play, children may express their inventiveness, take responsibility of their own learning, and grasp a range of social, cognitive, and emotional capacities (Ginsburg, 2007). When children are able to play actively outside in their natural surroundings, they are more likely to engage in self-directed play and learning in all situations. This is essential for optimal child development (Tremblay et al.,2015). Though Nicholson (1971) developed the term "loose parts," there is insufficient data to adequately define or explain how it is built. Despite agreeing with Nicholson's description of loose components as "materials that are variable, meaning they can be used in more than one way so that children can then experiment and invent through play," Houser, Roach, Stone, Turner, and Kirk (2016) believe that the phrase is unclear. Despite the fact that various philosophers and practitioners have contributed their ideas, opinions, and experiences, a clear definition of loose parts play is not available. 
The Welsh curriculum modifications became mandatory in 2022. The changes resulted in a significant shift in both curriculum and approach, as well as practitioner expectations. Evans (2022) claims that this transition necessitates the education workforce redefining positions in order to satisfy changing expectations. According to Noordegraaf (2007), teachers in Wales are undergoing a process of 'reprofessionalisation'. Practitioners are increasingly being urged to adapt their practices and encouraged to be flexible and self-sufficient in their approach to curricular material and pedagogy, using observations, knowledge and questioning as key methods for enhancing outdoor learning. Titley, Davies, and Atherton (2020) state that practitioners may be unprepared for this shift in professionalism.  
The challenges that early childhood educators may face if their comprehension of outdoor learning causes them to underestimate the level of abilities children are practicing when engaging in such activities. Mud play is viewed by some as an activity environment (Bang, 2008). Playing with mud, sometimes referred to as "mud kitchens," is becoming a more formalised practice in early childhood settings. This is because it is believed that children are less likely to play outside or with natural materials in a home environment. (Chawla, 2015). While there is evidence that educational professionals support the use of outdoor learning, studies also identify a lack of confidence, curricular constraints, and potential risks associated with the outdoors as perceived challenges. (Davies and Hamilton 2018) Further training and development for teachers is required to increase their confidence in using it as a teaching strategy within the curriculum. Senior Leadership Teams, (SLT), are needed to develop a school-wide cultural transformation around the use of outdoor learning. More significantly, educators must place a larger priority on the utilisation of the outdoors to assist learning and teaching (Bilton and Waters, 2017). Barriers for this could be the lack of preparation that practitioners have and lack of knowledge. 
Some educators believe that outdoor learning does not effectively address all areas of the curriculum and learning. This might be due to a misunderstanding of the phrase "outdoor learning" and how to use it as a pedagogical tool to successfully teach the curriculum. Teachers may not actively employ outdoor learning unless they understand what it is, how to use it, and how it might improve teaching and learning. Teachers may employ outdoor learning tactics without realising it, as evidenced by the emphasis on sessions in which learning occurred as a result rather than as an intention. As a result, without skills and experience, theoretical understanding of outdoor learning may not translate into effective teaching approaches. There must be a disciplined approach to integrating meaningful learning.  
According to Maynard et al. (2011), educators believe that "real work" and "real learning" occur inside the classroom with the teacher, therefore outdoor learning is more of an add-on than an inclusive strategy. He also believes that schools should examine the regulations governing outdoor learning, in order to improve educational experiences, teaching and learning, and school well-being. Furthermore, he argues that simply allowing children to explore and play outside is inadequate. This is backed further by Gilchrist and Emmerson (2016), who argue that schools require assistance in developing the competence and confidence required to provide curriculum learning outside in a creative and effective manner. Consequently, outdoor learning is redefined as a pedagogy. 
We should recognise the mathematical potential of the outdoor world for children to learn maths and science through physical and hands on activities, as well as having practitioners who enhance learning by being outside, utilising outdoor resources. (Mooney, 2000). To achieve the level of outdoor learning that actually benefits children, educators must be well skilled in applying it as a pedagogy. This needs professional development and practitioners' motivation to participate actively in these opportunities for learning. (Maynard et al, 2011). The increased interest in outdoor learning, as well as the growth of courses such as forest school, can only be seen as a positive step towards promoting the outdoor learning environment. As Joyce (2012) defines it: "new approaches to learning do not exist in a vacuum, they are shaped by previous experience and history."  
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