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[bookmark: _GoBack]How the use of wooden and natural resources within early years environments support and challenge young children’s learning.
This literature review will explore the implications of the use of different types of play resources and equipment within early years environments. How these resources support and challenge young children’s learning will be evaluated. For the purpose of this review, the term natural play resources includes found natural materials such as twigs, shells, pinecones, sand and water etc. It also includes simple toys and household items which are made from wood, fabric or metal, and items known as loose parts, although these are not always constructed from natural materials. Most of these items are open ended, they can be used on their own, as part of play alongside other items, and can take the form of anything that a child can imagine (Daly and Beloglovsk                               y, 2015 and Broadhead and Bert, 2012). The environment refers to the area where children spend their time, which could be either indoors or out, within a childcare setting, at home or school. The environment also includes the architecture, space, furniture and the resources that are provided to children (Rinaldi, 2006).
The Steiner Waldorf, Reggio Emilia and Montessori approaches all encourage the use of resources and equipment made from natural materials and promote environments which are aesthetically pleasing (Johnston and Nahmad-Williams, 2014; Rinaldi, 2006; Conkbayir and Pascal, 2014 and Gray and Macblain, 2015). However, White and Stoecklin (1998) argue that children are not interested in whether a setting is aesthetically pleasing, they judge it by how the environment offers interaction. Gibson and Pick (2000) suggest that the layout of an environment and a child discovering what a space affords consequently influences their behaviour. They found that pre-schoolers engaged only in behaviours that fitted in with the arrangement of the room. For example, the children only built structures within the block building area and only read books in the reading corner. Klein (2020) and Community Playthings (no date) state that learning is supported when rooms are set up into designated areas as it supports focused play. Activity areas need boundaries to ensure that children do not disrupt individuals playing within a zone as well as offering secure areas for children to settle into sustained meaningful play (Community Playthings, no date). 
White (2013) claims that very young children cannot cope with too much stimulation, therefore they need a peaceful and organised environment which will assist in their development of learning to control their feelings. Hodgman (2012) states that using natural materials for storage, such as wicker baskets or wooden crates rather than plastic tubs, can make the environment more interesting and sensory for children to explore. Likewise, according to White (2013), wooden furniture conveys a calmer message than coloured plastic. When there are cluttered shelves, vibrant wall displays and too many toys children may become overwhelmed and find it difficult to focus (Doctoroff, 2001). With this in mind, many children are visual learners and therefore may have difficulty processing visual stimuli, particularly children with Autism (Berk, 2012). The evidence suggests that the environments used within Montessori, Steiner and Reggio Emilia settings would be more beneficial to children’s learning and development.
Areas should be arranged in ways that help to facilitate and challenge children’s thinking (Klein, 2020). Bruce (2011) states that the environment is the method by which early years practitioners bring the child and various aspects of learning together. Klein (2020) and Hodgman (2012) state that if a zone is not being used as often as others by the children then practitioners must discover the reasons why. Doctoroff (2001) suggests enhancing areas by using classroom themes or a recent visit to encourage more play. She gives the example of adding animal figures, plastic Lego trees and natural materials such as twigs and leaves to the construction block area after the setting had visited to a zoo. Doctoroff stated that the addition of relevant play materials inspired detailed block constructions and sociodramatic play amongst the children. When children are comfortable with the resources on offer to them and familiar with the environment, crossover moments can happen, where for instance, pencil and paper will be borrowed from the art station to be used in the role play corner to write a shopping list (Community Playthings, no date).
Gilder (2009) states that the theories of Maria Montessori complement nature as a source of inspiration for learning. Montessori believed that children are fascinated with nature and she recognised how important and relevant the natural world is to a child (Montessori, 1964). Furthermore, Woods (2017) and White (2014) claim that children naturally prefer and are drawn to areas that are rich in and offer natural resources to play with. In his book, The Last Child in the Woods, Louv (2013) discovered during his research that children are naturally drawn to the outdoors and nature, however, it is the actions and messages that adults and society give to children that deters and restricts them from experiencing or spending time in nature. In contrast, within the Reggio approach, the environment is carefully considered as it is regarded as the third teacher (Rinaldi, 2006; Conkbayir and Pascal, 2014 and Gray and Macblain, 2015). The Reggio environment is designed in a way which provides a variety of natural and sensory experiences that allow children to connect to nature (You et al. 2015). It has been found that children’s performance in some tasks can be improved simply by placing the children in a natural environment (Torquatti et al., 2017). According to Wilson (2012), nurturing appreciation and learning of the natural environment can be achieved by bringing natural materials inside and incorporating them into the physical environment. Larimore (2018), White (2013) and Woods (2015) state that this can be achieved through the introduction of wooden furniture, allowing natural sunlight into the room and using authentic materials. However, Bruce (2011) suggests that effective early learning environments consist of both natural and manufactured materials.
Guisti et al. (2014) explain how the urban landscape has resulted in fewer natural encounters for children to experience. The results of their study concluded that children who experience nature-rich routines within city preschools was associated with a higher ability to develop a connection and interest with the natural environment compared to children who attended a preschool which did not provide natural experiences. Knowing that young children are inclined to explore and be curious in their environment (Berk, 2012), Woods (2017) and White (2014) argue that within natural environments the affordance for interest is great. Therefore, introducing natural materials into the indoor environment and integrating them into the physical environment can encourage children’s learning, understanding and appreciation of the natural environment (Wilson, 2012). Michael (2005) confirms that when children have an environmental awareness they will know that water doesn’t just come from a tap, they will learn the names of the plants and animals around them and have an understanding of the challenges of living sustainably on earth. Similarly, Mooney states: 
When children have regular opportunities to spend time in natural spaces, they learn about the world they live in and, just as important, come to understand the importance of taking care of it.
(Mooney, 2013, pp 91)
White and Stoeklin (1998) believe that children who have a naturalist intelligence or a strong awareness of the environment are less likely to develop behaviours which are considered biophobic. According to Davis (2015) and Betancur (2018), children who are environmentally aware will become adults who care for and continue to engage with nature. This drive to create global citizens forms part of the deeper theory underpinning Education for Sustainable Development and Global Citizenship in Wales (ESDGC) (Department for Children, Education, Lifelong Learning and Skills, 2008). According to Tinney and Hirst (2018), ESDGC should be incorporated into all aspects of learning within the Foundation Phase. However, Cutter-Mackenzie et al. (2014) claim that ESDGC may be difficult to integrate into early childhood settings due to the focus on child-led play. According to Beery and Jørgensen (2018), having collections from nature and playing in nature, gives rich sensory experiences to children that in turn give them a greater understanding of the environment as adults. Gilder (2009) adds that when children love nature and feel a connection and sense of belonging to it, they will gain self-confidence and develop a better understanding of themselves. Thomashow (2002) describes how through sensory experiences, learners progress from observing and experiencing the patterns and details within nature to having an understanding of the biosphere. Furthermore, Chawla (2018) states that the educational benefits of nature-based learning includes higher academic achievement, higher levels of student wellbeing, a reduction in levels of inattention and impulsivity and students have better focus on tasks.
Louv (2013) and Palmer (2015) agree that technology is one cause of why children today spend less time outdoors compared to previous generations. In a world where technology is advancing rapidly and natural environments are in decline, children are being exposed to technology much more than they are to nature (Palmer, 2015). According to Betancur (2018), knowing the benefits that contact with nature has for children, and their increased access to technology, she proposes the use of technology to encourage and enhance children’s hands on experience with nature. Chawla (2018) supports Betancur (2018) by adding that technology can advance children’s natural experiences. For example, an app can be used to identify a leaf or insect when engaging with nature, this would be considered as learning in nature, however, watching a tv programme or reading from a website constitutes learning about nature. Naughton (2012) highlights how children today are expected to have an understanding of chemistry, biology, physics and history as these subjects greatly influence the world they live in. Therefore, Naughton argues that that in a world where networked computing and technology shape so much of our lives children rightly need a deeper understanding of it, otherwise they will become intellectually disadvantaged. It is for this reason that children as young as five are now being taught computer science within schools as part of their education (Firth, 2014). Firth claims that computer programming is ‘the new literacy’, having equal value to reading, writing and maths due to demand for high-tech jobs. Children who use a Scratch programme to code “learn important mathematical and computational concepts, as well as how to think creatively, reason systematically, and work collaboratively: all essential skills for the 21st century” (Resnick, 2009, pp 1). Scherer (2016) agrees that children develop improved problem-solving skills and think more creatively. Firth (2014) believes that some skills which are acquired when learning to code, such as understanding sequences, directly transfers to the learning of literacy and maths as well as everyday life.
Woods (2017) and Thornton (2016) state that natural materials offer a variety of sensory experiences and encourage children to observe closely. Montessori (1964) believed that when children’s senses are educated by natural materials, they will learn the power of observation. She felt that children could not merely be told to observe, it is something they will acquire when given the correct approaches and resources. To elaborate further, Woods (2015) states that in order for humans to be able to understand and learn how to use materials, they must first explore them. She states that children do this through physical play with materials and is a natural part of their development. According to Woods (2017) open ended objects allow children to explore and experiment with the shape, texture and weights of the objects and what they can do with them as well as discovering their own physical movements and strength. This process also enables them to make connections with other items they have investigated (Daly and Beloglovsky, 2015). Additionally, natural materials have unique qualities compared to the types of manufactured materials and toys which are often found indoors (Woods, 2017). Natural materials present a variety of textures, weights, plasticity and less identical qualities (Woods, 2017; Larimore, 2018; Davis, 2015 and Wilson, 2012) compared to the majority of toys and objects found indoors which are hard, usually shiny and have similar weights (Woods, 2017). Explaining why Steiner settings use wooden and natural toys, Baldwin (2018) acknowledges the sensory appeal of wood, how it is warm and soothing to touch compared to plastic which feels oily and cold. She claims that natural materials appeal to the senses in ways that plastic doesn’t. Furthermore, Howe (2004) states that toys which have a sole purpose seldom hold a child’s interest for long periods of time. As soon as the child has grasped the function of the toy, the child is ready to move onto the next one as the challenge and attraction that first drew them to it has gone. In comparison, loose parts can become a wide variety of things which prompts children to become more creative in their play and use their imagination (Daly and Beloglovsky, 2015). Doctoroff (2001) suggests that in settings where there is a diverse range of abilities among children, providing real objects, realistic replicas and a range of open-ended materials will encourage symbolic play.
The following studies explore how children interact with both highly and minimally structured toys and objects. Morgante (2013) suggests that when early childhood practitioners are arranging and designing environments for learning through play, they must carefully consider the types of materials they present to children. Morgante discovered that when children aged three were presented with animal shaped cookie cutters and animal figures the children preferred to use the highly structured animal figures in their dramatic play which consisted of themes and storylines. However, Pulaski (1970) found that children aged five to seven years entered higher levels of fantasy play when they were provided with minimally structured toys compared to highly structured toys. Her study considered minimally structured toys to include clay, simple rag dolls, a box of clothes for dressing up, and construction materials such as cardboard boxes, pipe cleaners, blocks and wooden spools. These toys are deemed to be examples of natural play materials and loose parts (Daly and Beloglovsky, 2015). In contrast the highly structured toys in Pulaski’s study consisted of plastic moulds for clay, clothed Barbie, Ken and GI Joe dolls, gendered ready-made costumes such as army, astronaut, nurse and bride outfits. A service station building with plastic cars and a fully furnished doll house with realistically dressed family of dolls was also presented to the children in the study. 
Within both Morgante (2013) and Pulaski’s (1970) studies the children’s age and stage of development could be a factor in their choice of materials used in their dramatic play as according to Bruner (1966), children go through modes of representation. Enactive representation occurs first, which could explain why the three-year olds in Morgante’s study preferred to use the highly structured figures as their thoughts are more action based. They may not yet have the cognition to connect the simplistic animal cutters to their knowledge category of animals. With this in mind, the children in Pulaski’s study, aged five to seven, would likely have a better understanding of objects and events, as well as language and so were able to symbolically represent the minimally structured toys to their own thoughts and ideas within their play. It could also be suggested that the highly structured toys may not have fitted in with the older children’s own interests and knowledge of what they were trying to represent (Daly and Beloglovsky, 2015). Doctoroff (2001) explains that children with cognitive delay are more likely to engage in pretend play if the props, for example food and kitchen equipment, are highly realistic. Non-realistic, open-ended materials can provide challenge and stimulate creative and imaginative play for children who are more advanced cognitively (Pulaski, 1970). However, with Pulaski’s finding in mind, Morgante (2013) discovered that highly structured objects produced more mature cognitive play forms and minimally structured objects led to more sophisticated social activity. Therefore, when practitioners are creating activities and arranging environments which foster learning through play, the choice of resources and properties of materials should be carefully considered in order to achieve the types of cognitive or social learning that is desired. This reflects Wood (2013) who states that although practitioners cannot plan children’s play, they can plan for play by arranging the environment and resources in ways which will support the outcomes of play. Saracho (2012) agrees that curriculum outcomes and educational goals can be purposely planned for within play environments. 
Although the study by Pulaski (1970) is not recent, it is felt that it is relevant to include as there is little current research that has been conducted on the differences in play types between minimally structured toys compared to highly structured toys. Similarly, there is also a lack of research into the differences in children’s play with plastic toys and natural play materials.
The Foundation Phase Framework in Wales does not state the types of materials that are recommended to support children’s learning through play. The inclusion of nature is not specifically mentioned, however under the Knowledge and Understanding of the World area of learning, it is stated that:
Using all their senses, they should be encouraged to enjoy learning by exploration, enquiry, experimentation, asking questions and trying to find answers. They should learn to demonstrate care, responsibility, concern and respect for all living things and the environment.
(Curriculum for Wales, 2015, pp 40)
While the recommended use of resources is unclear within the Foundation Phase, Hodgman (2012) states that an enabling environment for children requires high quality resources and equipment. Gottlieb (2011) considers toys made from natural materials such as wood and metal to be high quality compared to plastic toys which have taken over the toy industry and are viewed as disposable. Brown (2019) states that £370 million was spent in 2018 by consumers of toys with many plastic toys ending up in landfill due to being broken or no longer wanted. Both Brown (2019) and Gottlieb (2011) acknowledge that the use of plastic toys is harming the environment. Baldwin (2018) states sustainability as one of the reasons Steiner Waldorf settings only use wooden or toys made from natural materials. She claims that toys made from wood are sustainable, recyclable and biodegradable and are also built to last, being able to be passed on to others when outgrown or kept for future generations. However, Gottlieb (2011) argues that toys made from natural materials are more expensive and challenging to manufacture than soft plastic toys.
When comparing open ended natural play materials to plastic toys, Howe (2004) raises the issue that the function of plastic toys will have been designed and predetermined by the mind of an adult. Piaget’s stages of cognitive development can highlight the differences in thinking between children and adults (Mooney, 2013; Johnston and Nahmad-Williams, 2014; Conkbayir and Pascal, 2014 and Gray and Macblain, 2015) and can demonstrate how an adult’s mind’s perception of what is a suitable toy may not actually appeal to a child. Therefore, it could be considered that the use of open-ended materials for children is more interesting and beneficial for their development as the child can interpret the object in whichever way they want. This is supported by Wood (2013), as she states that open-ended and found natural objects can stimulate ideas within children and are considered as partners in their play. Woods (2017) notes that as children get older their play activity becomes more refined and focused on function and form, therefore playing with natural materials happens less frequently and in a way which is different to their earlier experiences of scooping stones and splashing in water. Doctoroff (2001) recommends a variety and balance of materials within the different zones within a setting. She suggests giving children a diverse range of blocks to play with in the construction area, such as both hollow and solid wooden blocks of various sizes alongside plastic Lego, cardboard blocks and magnetic blocks. This would inspire a variety of different play types as well as encouraging all aspects of development. Having a variety of block materials also enables children to make choices in the types of resources that they want to play with which promotes children’s right to freedom of choice within the United Nations Convention on the Rights of the Child (UNCRC) (UNICEF UK, 1990).
To conclude, it has been established that the environment within Early Years settings needs to offer suitable interactions for children of all abilities. The creation of zoned areas for different types of activities or play allows for the potential for sustained meaningful play and facilitate and challenge children’s thinking. Natural, uncluttered environments are considered more calming than plastic, colourful ones and can help to influence children’s behaviours. Children are naturally drawn to nature therefore, using natural materials and incorporating them into the environment can benefit children’s learning and development. Fostering an awareness of the environment is crucial during childhood as the research indicates that children are more likely to continue to engage and care for the environment as adults. Although practitioners cannot plan children’s play, they can however plan for play by arranging the environment and its resources in ways which will support the outcomes of play. A lack of guidance within the Foundation Phase curriculum on the types of resources that should be offered to children has been identified which could impact how practitioners plan for child-led learning and open-ended play. However, in accordance with the UNCRC, by providing a range of different materials and resources it will allow children the opportunity to make their own choices with regards to the type of toys and resources they choose to play with.
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