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Activity Plan

	Activity:  An open ended, child led activity to promote mathematical concepts and numeracy skills in the outdoors.


	Number of children:
 Six.

	Age of children:
 Three to six years.
	Number of adults:
Two, childminder and assistant.

	Location:
Childminders garden.
	Preparation time:
Collection of resources from the garden: 1 hour
Preparation: 30 minutes.
	Activity time:
Unlimited.

	Resources: 
· Tuff tray and stand
· Sticks/wooden skewers
· Leaves 
· Pebbles
· String
· Containers
· Stickman book


	Aim/s of activity:
To promote mathematical concepts, increase numeracy skills in the outdoors, giving the children the opportunity to explore independently and allowing a level of their own inquiry.


	Links to outcomes:

· Can use numbers effectively in different contexts; ambitious, capable learners. The four purposes of the curriculum for Wales (Welsh Government, 2018).
· Develop numerical reasoning, using number skills, measuring skills, and data skills. Foundation Phase; National Literacy and Numeracy Framework (Welsh Government, 2015).

	

Differentiation:

Take into account children with mobility issues, hearing, visual or speech impairment, allergy or disability, then this would need to be considered when planning the activity and adapt it to make it all inclusive. 




	Health and safety:
Risk assessment of the garden area needs to be undertaken and weather will be considered with regards to outdoor clothing and footwear for the children. Children with additional health issues such as asthma, allergies catered for with regards to asthma pumps, Epi-pen or any equipment needed. Parental consent obtained for outdoor activities.



	Role of adult/adults:

Two adults required for this activity, the childminder and one assistant. Roles will be a combined effort to observe the activity, organize the resources needed, ensure the health and safety of the children, and facilitating the activity to ensure the children are experiencing the best possible learning opportunities from the activity.


	The activity:
 An open-ended activity with a view to offer opportunities to enable experiences in the outdoors to support independent play and inquiry. The activity will be child led, but adults will be on the periphery if the children need support. The activity will be set out so as to set challenges for the children to engage in problem solving, and are building up a body of knowledge and therefore have the skills to connect.








Evaluation
Having evaluated the activity plan within this portfolio there are a number of positive aspects along with certain areas that could be developed further in future activity plans. The activity is described as open-ended and child-led, this concept is supported by (Vogt et al. 2018) stating that play is at the centre of every child’s early education, and play can be considered a powerful vehicle for children’s learning. However, the study states in some cases adult support may be needed, relating to children with lower capabilities who would benefit from adult involvement, whereas children with higher capabilities gain more from a play based approach. An equally important aspect to this is Bruner’s theory (1915, cited in Conkbayir and Pascal, 2014) when children are learning new skills, initially they will need adult support and then when they have gained mastery over their skill support is gradually removed. The efficacy of this approach means that scaffolding can be used across all areas of learning and benefit all ages (Conkbayir and Pascal, 2014).
According to Tucker (2014), the play environment has a fundamental role in a child’s skill in developing as an autonomous learner. A successful learning environment can encourage the child’s self-esteem, therefore the child will have the confidence to become an independent learner, and also be positive in the way they approach risk taking. This can enable them to approach risk taking in an effective manner therefore supporting the child’s activity and efficacy. Robertson (2017), supports this by defining that children’s education needs to be balanced while taking into consideration their social, emotional, physical and cognitive development. The evidence pinpoints that outdoor child-led play in a natural environment will provide the optimal conditions for this to happen, when combined with nurturing, sensitive adult support. Robertson goes on to say that provision can be extended rather than restricted through using the natural world to create a mathematical environment. Additionally, evidence has shown that children’s engagement within their learning is increased when it takes place outdoors as they see it as purposeful and genuine (Leicestershire & Rutland Wildlife Trust, 2017). 
The activity is child-led, resonating with Piaget’s theory (no date, cited in Jarvis et al., 2013) that children’s learning comes from first-hand experience through the use of schemas, embracing and accommodating new information. The way practitioners work today has been influenced by Piaget’s theories by allowing children self-choice through learning activities, which have also been significant on marketable maths systems which adopt a hierarchal view of mathematical development, which highlight pre-number abilities, such as sorting and matching (Tucker, 2010).
With the work of early innovators in mind such as Montessori (1946, cited in Conkbayir and Pascal, 2014) evidence suggests outdoor learning has the potential for supporting children’s learning and development. One of the principles of Montessori’s philosophy is children’s connection with the natural environment, children who have opportunities to investigate nature on a daily basis will approach it with structure and purpose (Wiseby, 2015). Froebel (no date, cited in Conkbayir and Pascal, 2014) supports this idea by suggesting that gardens play an important part in a child’s learning by providing the application of mathematics, language and literacy in identifying different connections between the environment, food and health. Therefore outdoor play is a fundamental part of the curriculum (Conkbayir and Pascal, 2014). This links to the ethos of the Four Purposes of the Curriculum for Wales (2018) enabling them to become ‘ambitious capable learners.’ However, although Montessori and Froebel both valued outdoor experiences for children, their approaches were somewhat different, Froebel placing emphasis on imagination and creativeness whereas Montessori placed her beliefs to real world understandings (Maynard and Waters, 2014).
Moving on to the location of the activity, which is described as being the childminders garden, this could also be extended to other outdoor areas. This is supported by Maynard and Waters (2014, p.5) who stated ‘the Foundation Phase and the outdoors are inseparable.’ The basis for this is the outdoor environment offers ideal openings for experiential learning as it offers unique opportunities to be creative and take risks. This concept is supported by Magrath (2010) stating that children gain a wealth of knowledge with regards to mathematical experiences from outdoor environments. The outdoors can create opportunities for a variety of activities such as counting games, hop scotch and endless possibilities for experiential learning.
 With this being a childminding service, the six children in this activity were aged between three and six years of age, supporting Vygotsky’s zone of proximity development theory (1980, cited in Moyles, 2010) where children are able to observe older children as a more knowledgeable other. This is advocated as good practice to observe and then identify approaches in order to offer ‘scaffolding’ for them to move onto a higher level of understanding Anning (2010, cited in Moyles, 2010, p.30). 
The resources section lists using leaves, sticks and pebbles, this could be extended to other resources the children find during the activity; using pebbles and sticks with number recognition by drawing numbers on them and matching resources to the relevant number (Beeley, 2013). This could be extended further by folding the leaves collected to observe fractions and pattern formation (Robertson, 2017). 
Beckley et al. (2010) suggests that when children are presented with a wide range of open-ended activities that encourages them to think for themselves this will heighten problem solving, reasoning and numeracy skills. However, it was not documented in the aims of activity section, as this is an open-ended activity, there should be opportunities for sustained shared thinking. This can be achieved by expanding the activity if the children are losing interest with regards to providing challenging sustained shared thinking by asking open ended questions and extending the resources (Siraj-Blatchford, 2009).
When this learning takes place in the outdoor environment Tucker (2014) considers this to be a significant characteristic of early year’s education; this has been supported as a benefit by early innovators such as Froebel, Macmillan and Isaacs (no date, cited in Tucker, p.21 2014). Tucker (2014) goes on to say that it is the responsibility of practitioners to deliver an environment that can support and facilitate young children’s mathematical development by providing playful settings in which they can do this. When these concepts are put in place, this will enable children to have an awareness that mathethematical concepts are everywhere, allowing them to gain the skills to connect natural resources to mathematical development. Knight (2011) agrees with this notion by suggesting that when children are given opportunities to learn outdoors, practitioners are enabling them to have the freedom to be innovative, flexible and adaptable, hence encouraging imaginative, mathematical thinking. With these strategies in place this takes in to account the tenet of the ‘What Matters in Mathematics and Numeracy’ as set out by (Welsh Government, 2019).
Concluding with the health and safety section of the activity. It states that the practitioner will ensure that procedures are in place with regards to children with asthma and allergies, however it does not recognise the importance of having a child’s action plan. This would be a requirement under the Care Inspectorate Wales National Minimum Standards (2016) which also requires practitioners to undertake First Aid training every three years (Welsh Government, 2016). As the practitioner is providing a service the setting has to adhere with the Health and Safety Executive regulations with regards to ensuring that it is a safe environment for the children to be at all times (Play Wales, 2015).
Resources
Following the evaluation of the activity plan involved the use of mathematical resources collected from the natural environment. These were leaves, twigs and pebbles.  According to Tucker (2010), the best resources are often natural objects with an aesthetic appearance such as conkers, twigs and shells. These can be used in a variety of ways such as creative pattern forming, giving excellent opportunities for children to practice their counting skills. These types of resources can be demonstrative and engaging to children, they can also provide significant links to other areas of learning.
With the sticks collected a stickman was made, therefore linking mathematical concepts to literacy with the book ‘Stickman’ (Donaldson & Scheffler, 2008). Tucker (2010) acknowledges commercial plastic resources have their place, however the opportunities they offer can be limited. When these practices are in place it acknowledges the ethos of the Learning and Teaching Pedagogy as required by the Welsh Assembly Government stating children who are given opportunities through play and active learning,  develop transferable skills that apply across the seven areas of learning (DCELLS, 2008).
The ‘Theory of Loose Parts’ was the notion of Simon Nicholson (1972, cited in Early Childhood School, no date), where the concept of loose parts can be  moved around, manipulated and toyed with, therefore giving children endless opportunities to invent and re-invent.  This can be pertinent to the Reggio Emilia approach where children show how they perceive their understandings, express their creativity and thoughts a hundred different ways. Also, environments being seen as the third teacher as it allows children to explore their own interests, socialise with other children and also learning inside and outside the classroom (Thornton & Brunton, 2014). (Wilding, 2020) supports this concept stating when loose parts are used in play can be a fundamental part in children’s mathematical development. (Pacey, 2019) further supports this stating that using outdoor and indoor loose parts presented in ‘Tinker Trays’ using empty picture frames can create their own transient art. This type of resources support learning outcomes of the Foundation Phase seven areas of learning (Welsh Government, 2015).
However, some resources play a fundamental part of children’s education and are used in schools all over the world.  Numicon is based on a concrete-pictorial-abstract method in mathematical development, using structured imagery and apparatus to understand and explain mathematical concepts, it can be also be used in conjunction with existing resources (Crouch, 2021). In some settings Numicon plates are used in all seven areas of learning; placed in sand and water trays; with play-doh. Children use Numicon in whatever area of learning they are playing in (Wing, 2016). With its multi-sensory approach, it has been proven to be beneficial for children with additional needs such as language delay, sensory impairment, Dyslexia, autism and Down’s syndrome (Austen, 2010).
Block play offer valuable, creative open-ended play experiences for children, with the freedom to take them apart, rebuild any block-based creation their mind takes them,  offering children opportunities to enhance  problem solving and reasoning skills, as they learn from first-hand experience what will work and what will not (Chewter, 2021). This has been advocated by Froebel (no date, cited in Phelps and Stannard, 2021) who first introduced blocks for children’s exploration over 200 years ago. It can also be seen when children play with manipulative materials such as blocks, and Piaget (no date, cited in Phelps and Stannard, 2021) suggested that their social, physical and logical-mathematical knowledge is enhanced (Phelps & Stannard, 2021).  With various sizes, shapes and colours available, blocks offer an abundance of opportunities for children to practise vital maths skills, including number, measurement, symmetry, balance and estimation. Through exploration and experimentation linking to cause and effect, children are able to enhance problem-solving skills and scientific reasoning, enabling them to become familiar with spatial awareness, weight, balance and gravity (Koralek, 2015). 
Dominos is a fun resource practitioners can use to help children familiarise themselves with numbers to support their mathematical development. It can aid children who do not enjoy maths, or just lack self-confidence, an unenthusiastic learner would possibly enjoy a game rather than sitting down to a worksheet. This can be seen in studies undertaken by (McInnes et al. 2012) where children perceive an activity as ‘play’ rather than ‘not play’ found when children took part in an activity they viewed as play their performance was considerably improved. They also demonstrated increased emotional well-being. Children can enhance their mathematical skills in recognising odd and even numbers, counting and matching (Parent Kind, 2019), dominos can also be used to emphasis seeing numbers and developing number sense, for example 8 is made up of a 4-dot and 4-dot, this can help develop subitizing and cardinality skills by recognising sets of numbers (Magrath, 2010).
Role of the Adult
Practitioners have a vital role in facilitating and providing supportive environments for young children to reach their full potential. According to DCSF (2011), it is with active intervention, support and guidance a skilled practitioner can help a child progress with their learning.  In order to achieve this practitioners can provide building blocks for autonomous exploration; time, space, materials and a supportive sensitive settings. 
The Foundation Phase (Welsh Government, 2015) sees the importance of young children as active learners, requiring the practitioner to encourage their natural curiosity by creating enabling environments. Jarvis et al. (2013), states that these environments can actively help children to make connections and build ideas about themselves. Pacey (2016) resonates with Piaget’s theory of children learning from their own first-hand experiences.
Resonating with studies undertaken in New Zealand it was documented although the school sector was accommodated for, there were no opportunities for younger children to develop mathematical understanding. There was no clear understanding on the teacher’s part on how to resolve this problem (Anthony & Walshaw, 2009). Mathematics is a subject that the majority of adults lack in confidence, practitioners and parents often feel their maths skills are lacking, this can put them off exploring mathematical concepts with children. Adults openly admit being ‘no good’ at maths, these attitudes must change as it is not conducive to empower children to become knowledgeable in mathematics (Pound & Lee, 2011). According to Yelland et al. (2014), adults having a negative attitude towards maths will pass their feelings onto the child, therefore guidance needs to be put in place to help support children to develop the confidence to approach maths in a positive manner.
Teachers can also have insecurities towards mathematics,  it is realistic to say that the amount of mathematical knowledge a teacher understands can have an impact on how effective their teaching capabilities are,  there needs to be quality of knowledge if the role of the practitioner is to be fulfilled (Magrath, 2010).  Resonating with studies undertaken in America to identify teacher’s capabilities delivering mathematical concepts, the study revealed there was a need for teachers to undertake intensive training that exclusively focused on their mathematical knowledge, enabling them to deliver high quality mathematical provision (Xia, 2020). This was identified in Pisa (OECD, 2018) results where the UK and United States did not score high in their findings, lagging behind top performers China, Singapore and Japan. However, the UK’s result in Maths was an improvement on tests taken previously, although there was no significant improvement within science and reading (BBC, 2019).
The main role of practitioners is to facilitate learning by providing thought provoking and stimulating environments, which are safe and beneficial to autonomous discovery, engaging sensitively with the children, resources and experiences provided (Conkbayir & Pascal, 2014). Allowing children to follow their own curiosity, practitioners need to stand back and allow this to happen, take their cues from children and not interrupt the flow of the child’s play and exploration, this can be seen as the important ‘scaffolding’ of children’s learning proposed by Bruner (1983).
According to Brunton and Thornton (2014), one of the most challenging roles for adults is knowing when to intervene in a child’s inquiry and exploration. This can be based on what adults are observing, therefore it is important not to rush children and keep a flexible approach to support them. Adults should not impose time constraints on children as this can affect their self-confidence. According to Lester and Russell (2010), adults should not end children’s play because of unrealistic planning or to pursue other agendas. 
Jarvis et al. (2013) recognises the Reggio Emilia approach where the child is in control of the environment with adults seen as co-researchers and facilitators.  Reiterating this to parents using these strategies, sustained shared thinking is achieved whereby the practitioner can extend a child’s learning and concepts, therefore promoting metacognitive thinking and talking.
This is recognised by DCELLS (2008), stating when practitioners actively engage in discussions with children about their interests, by asking open-ended questions, this can support and extend their learning. It also acknowledges the social interaction theories of Bruner and Vygotsky. Sustained shared thinking between practitioner and children is fundamental in order for them to develop their thinking skills. According to Magrath (2010), research carried out by Siraj-Blatchford and Sylva (2004) states that the interaction between adult and child can determine optimum learning takes place when sustained shared thinking is practiced.
According to Beckley et al. (2010), anyone involved in children’s lives should work together in order to implement a successful all-inclusive approach to benefit children they care for. When children have positive relationships with those around them, it can increase children’s curiosity and excitement for learning about mathematical understanding and knowledge of the world. However, it is important that practitioners realise that parents are the ones who know their children the best and it is vital to have close links with parents and carers to ensure there is constant dialogue between all involved in children’s learning (Shmidt, 2015). It is a requirement of Care Inspectorate Wales (2016) that early years practitioners build positive relationships with parents and children in order to facilitate a good understanding of the child’s individual needs and also their home circumstances.   
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