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	Activity Plan 

	Activity: Making Mud Pies 


	Number of children: 4

	Age of children: 4
	Number of adults: 1

	Location: Outdoors in the Mud Kitchen 

	Preparation time: 
10 minutes 
	Activity time:
30 minutes 

	Resources:
· Mud kitchen 
· Mud 
· Water 
· Dried foods 
· Natural resources 
· Kitchen utensils 
· Saucepans
· Baking tins 
· Jugs
· Bowls, plates, containers 
· Weighing scales


	Aims:
· To encourage children to use and understand mathematical concepts through exploratory play.
· To promote children’s physical development skills and hand eye coordination. 
· To inspire children’s thinking and problem-solving skills to make predictions.

	Links to outcomes:
· Count reliably up to 10 objects
· Understand quantities through play 
· Solve simple problems through addition and subtraction
· Use ‘first’, ‘second’ and ‘third’ 
· Use comparisons with length, weight and capacity 
· Use predictions in relation to routine 
· Follow instructions 
· Recognise 2D shapes
· Sort and match objects 
· Follow simple patterns and sequences 

(Foundation Phase Framework, 2015 and The National Literacy and Numeracy Framework, 2014) 

	Differentiation: One to one support may be required for children with behaviour problems, consideration will be given for children with physical difficulties where suitable and adapted resources will be provided. Gifted children will be supplied with a more complex recipe to further develop their mathematical concepts. 

	Health and Safety: Prior to the activity a risk assessment will be carried out to minimise risks for children and staff. 

	Role of the adult: 
· To provide resources to support mathematical development 
· To observe 
· To intervene only when invited  

	Activity: This activity is to be taken place outdoors in the Mud Kitchen. A group of four children aged four years are to follow a simple recipe to create a ‘mud pie’. The recipe will ask the children to prepare specific amounts of ingredients to encourage counting, measuring and predictions. This activity links to the outcomes as they are using a number of the mathematical concepts which support their holistic development through using their five senses. 








Evaluation
The activity provided within the plan supports holistic development and the mathematical concepts within an outdoor environment. According to Froebel (1837) engaging in the outdoors promotes positive health and wellbeing for children, through active learning. This supports Piaget’s (1965) theory as he believed that children learn best through hands on experiments, which is paramount to their development. Pratt (2011) believes that in order for children to become familiar with mathematics, they must develop a mathematical disposition. This can be supported by experimenting with mathematics outdoors, as children will become aware that mathematics is everywhere. Knight (2011) and Tucker (2014) agree and state that the outdoor environment is stimulating and will promote mathematical thinking.

The resources provided were beneficial as they supported children’s counting skills. The activity encouraged the children to count each ingredient aloud, using numbers up to ten. This also promoted addition and calculation as the children were counting how many ingredients were required. By counting the ingredients, the children were subitizing, as they immediately recognised that there was a certain amount of something without having to count.  It also encouraged children to use numerosity as they were having to compare ingredients and say which has more, without counting. Donaldson (1978) discussed children’s ability to understand number is obtained from their interpretations and questioning. This was demonstrated throughout the activity as children were using metacognitive talk to help them problem solve. This is an example of children disproving Piaget’s (1952) theory as he believed children should not engage in number until a later stage. 

Following a recipe encouraged the children to understand cardinality and patterns of number sequencing. According to Taylor and Harris (2014) children use one to one correspondence to determine equivalence i.e. more and less. This inspired the children to sort the ingredients into their shape and size. By sorting objects, children are exploring their properties and will begin to notice similarities and differences. Furthermore, sorting is a key skill which underpins children’s understanding of logic (Yellend, 2014). Piaget (1953) believed that logic is important as it structures children’s thinking which is developed in the pre-operational stage of development. McGrath (2010) agrees and states that sorting helps children to problem solve through numeral recognition, quantities, size and weight. These concepts feature in the Early Years Foundation Phase (2015) curriculum.

The activity helped to engage children in shape, space and measure which is an important concept of the Early Years Foundation Phase (2015). The activity supports shape recognition as children were provided with different cutters to encourage them to identify 2D shapes. The children were also provided with different sized containers, bowls and jugs to help them understand different measurements (Beckley et al. 2010). Following a simple recipe encouraged the children to use mathematical language to describe size, weight and quantities. To extend their learning, scales, jugs and spoons were provided for the children to weigh and measure ingredients. This supported the children’s understanding of measurement as they were able to see and feel what a jug full of water looks like, through exploratory play (Yellend, 2014). This encouraged different levels of mathematical thinking by using words such as heavy and light. Using a scales can also help children with the concept of weight i.e. which stone is heavier? This supports Piaget’s (1953) theory of experimentation as children are problem solving to discover the correct amount for their recipe. The activity also encouraged children to use measurements such as volume and capacity. Volume encourages children to understand the amount of 3D space occupied and capacity identifies how much the containers can hold. This activity enables children to discover different shape and measurements through self-directed play (Beckley et al. 2010). According to Tucker (2014) using these words are all important early mathematical concepts. Pound and Lee (2015) agree and believe that by using them during a hands-on activity can help children to discover their true meaning. The children were aware of numbers up to ten, therefore the activity encouraged them to read the numbers on the equipment to see if they had the right amount. This promotes children’s predicting and estimating skills as the children have to question whether it is the right amount (Taylor and Harris 2014). This supports Piaget’s (1953) theory as the children are actively learning through exploring and trial and error. This also promotes reasoning and critical thinking as sometimes the children may add a small spoonful which will not be enough. With the support of an adult they will need to think about how to fix this problem. This links to Vygotsky’s Zone of Proximal Development (1978) as the adult is scaffolding to extend learning (Beckley et al. 2010). 
The role of the adult throughout the activity was to monitor the children’s progression according to the Foundation Phase (2015). By observing the children, it helped the adults to recognise the children’s strengths and weaknesses. According to Rodger (2016) a risk assessment should be carried out to ensure all equipment is safe and the environment is clear of hazards, as the children’s safety is paramount. Children with special educational needs must have the appropriate support and the activity must be adapted to their needs. By observing children, it can be used as a guidance to plan further activities to consolidate learning (Wood, 2013). 


























Discussion
A wide range of objects such as kitchen utensils, jugs and scales were used to provide the children with opportunities to build mathematical language and concepts. Water and mud were also provided to encourage children to make comparisons between quantities whilst mixing ‘potions’ (Pound and Lee, 2015). Piaget (1953) suggested that virtual manipulatives help children to make links to abstract concepts through sensory play. The resources promoted the children to use mathematical terms such as more than and less than, whilst developing concepts such as weight and volume through exploratory play (Bruce, 2012). Therefore, this supported the children’s holistic development. Piaget (1953) believed that children need to experiment with mathematical concepts as it promotes them to practice and repeat. Thus, also supporting Vygotsky’s (1978) view that enabling this type of play provides natural scaffolding to extend their learning through peer interaction.

The resources used in the activity were ‘real’ objects as Montessori (1912) believed that children need to see and touch objects to learn. Montessori (1912) believed that when children play with real objects it enables the development of abstract concepts. This is because they are interesting and stimulate the child’s senses, therefore inviting them in to explore. Montessori (1912) and the Reggio Emilia approach believe that children learn through first hand experiences using natural resources. This encourages children to create a secure base for future learning (McGrath, 2010). This supports the new curriculum as Donaldson (2015) believes that children require a solid foundation of learning to build upon. According to Kiewra and Veselack (2016), natural resources help to nourish the senses and develop the child holistically. Gerdes et al. (2013) agrees that natural resources support the neurological development of the child as they are deeply engaged in nature, which supports imaginative play. Tucker (2014) also approves this stance and states that natural resources offer potential for creative and open-ended opportunities, which can be used in mathematical activities. Whilst children engage in real life experiences it facilitates a deeper level of learning. This will encourage children to be motivated and to investigate further (Brunton and Thornton, 2010). 


Through exploratory maths children are physically engaged in self-directed play which helps develop concepts. According to Bruce (2011) play is fundamental for learning, as children are experimenting and questioning. This supports Piaget’s (1953) theory as he believed maths is facilitated through hands on learning. Exploratory play is also a key strategy for geometry as the children are learning about volume, weight and capacity (Yellend, 2014). According to Cooper (2015) children need to experience outdoor play with natural resources as it enriches their development, health and wellbeing. He believes that children should have access to structured and unstructured play to provide the children with a healthy balance. Donaldson (2015) agrees and states that play supports learning in a balanced approach to promote holistic development, to prepare them for challenges they may face in life. In direct contrast, the Foundation Phase (2015) suggests that play is adult led as the resources are provided, however it could be argued that children should have access to self-directed play as it benefits the children holistically (Moyles, 2015). 

Natural resources and loose parts were also provided for the activity for children to use to represent other objects. For example, they used stones to decorate their mud pies. This enabled the children to develop their sequencing, patterns and shapes according to the Foundation Phase (2015) mathematical concepts. Learning in the outdoors using natural resources links to Froebel (1782-1852) as he believed it benefits children’s health and wellbeing. According to Taylor and Harris (2014) being outdoors enables children to develop their gross motor and fine motor skills as they are physically engaged. Tucker (2014) agrees and states that being outdoors can promote children’s mathematical language. They may talk about the size or weight of an object, which supports the ability to use measurement and predicting skills within the National Literacy and Numeracy Framework (2014) and the Foundation Phase (2015). Alongside this, the adults could extend children’s learning by challenging them to find a heavier object. According to Moyles (2015), play encourages children to be curious and to problem solve, this also supports elements within the National Literacy and Numeracy Framework (2014) such as using numerical reasoning and number skills (Welsh Government, 2014). This supports Vygotsky’s ZPD (1978) as through peer interaction, the adult and child will problem solve together which scaffolds learning. Playing outdoors encourages children to be curious and to problem solve such as working out if they can balance on a tree stump (Smidt, 2015). 
Explanation
According to the Research from the Effective Provision of Preschool Education (EPPE) (2004), adults are required to create an enabling environment which promotes mathematics through play. According to Rodger (2016) the environment must be comfortable and spacious to stimulate independence. Wood (2013) states that the adults role is to provide an ethos where the children feel safe and calm and to facilitate their needs. This links to Maslow’s Hierarchy of Needs (1987) as he believed children’s basic needs are fundamental in order to learn. It is important for adults to listen and engage with the children as this promotes autonomy and independence (Tucker 2014). The United Nations Convention on the Right of the Child (1992) supports this stance as Article 12 ensures that the voice of the child is always heard (UNICEF, 2018). Best Start (2017) agrees and states that practitioners should accept the child’s decisions and the following consequences. According Beyond Blue (2017) this encourages children to learn that mistakes are good, which helps them to learn and to build resilience. It is important for adults to talk children through their mistakes to help them solve it, as this will provide the children with confidence to try again. Sun (2018) agrees and states that adults should help children to learn from mistakes as it enables them to problem solve. The adult could ask them about what they did and how it could be done differently next time. This will challenge the children to think of solutions for their problems. This supports Vygotsky’s ZPD (1978) as the adult is facilitating and extending their learning. The adult should provide the child with the opportunity to think of a solution independently, then offer encouragement as the child continues to repeat the process. Thus, also supports Piaget’s (1953) theory as he believed children learn through experimentation and trial and error. 

According to Wood (2013) the role of the adult is to provide a setting which promotes mathematical concepts. This supports the Foundation Phase (2015) as the adult should provide structure which enables free play, allowing children to make connections to concepts. According to Early Years (2018) children’s learning is influenced by adults and it is important that they help children to make connections to concepts. They could provide materials and resources based on their interests, to encourage children to engage in hands on learning. However, adults should not direct the play instead they should support. According to the National Literacy and Numeracy Framework (LNF) (2014) the adult should support the children by ensuring they provide opportunities for children to develop their mathematical concepts whatever the subject. Therefore, agreeing with the Foundation Phase (2015), as children require a curriculum which facilitates holistic development. This supports Vygotsky’s (1798) theory as he believed that the more knowledgeable other should scaffold the children’s current abilities.  

Lewis (2018) believes that adults should be encouraging children to use metacognitive thinking, as children learn through modelling. This supports both Donaldson’s Successful Futures Report (2015) and the LNF (2014) as the adult should be promoting in depth learning through a high-quality and balanced curriculum. The adult should encourage a stimulating and engaging environment as this will influence the children’s understanding about mathematical concepts. This will help children to notice, ask and try as the adult is interacting and engaging with the child. Chilvers (2016) states that the adult must always follow the child’s lead and only intervene to move their learning forward. This links to Vygotsky (1978) as he believed children require support from adults to extend their learning. Thus, also supporting Bruner’s (1961) theory as he believed children learn through interacting and imitating others. Thus, also supports Donaldson’s Successful Futures Report (2015) and the spiral curriculum as children have to revisit certain activities to gain new experiences, and a deeper level of understanding of the concepts will be developed (Johnston, 2012). This will consolidate their learning before progressing onto the next stage, with support from a more knowledgeable other to extend learning (Tucker, 2014). 

The National Strategies for Early Years (2009) believe that adults should provide positive modelling to children especially with mathematical concepts. This can be done by discovering problems together by asking questions such as, how shall we clean this mud off the floor? According to Pat Beckley et al. (2010) this is a great learning opportunity which helps children to problem solve. This was highlighted in Donaldson’s Successful Futures Report (2015) as children should be encouraged to problem solve as it develops all areas of learning which is fundamental for their development.  It also encourages children to experiment with new resources and materials to help develop mathematical concepts. According to the Foundation Phase (2015) and the LNF (2014) arithmetical and data handling skills are essential for children to become independent. Therefore, the adults role is to ensure that they have an understanding of how to reinforce these skills. According to Moyles (2015) using metacognitive thinking to problem solve helps children to build their confidence because they have discovered something new. It also consolidates their learning as they have understood what they have done improve (Taylor and Harris, 2014). This supports Bruner’s (1961) theory as he believed when children are provided with simplified tasks, they are able to build upon them at a complex level. Thus, also agrees with Piaget’s (1953) theory as he believed children require active learning opportunities to become independent. The Foundation Phase (2015) supports this stance as they provide a curriculum which supports holistic development. They believe children learn through play by taking risks and problem solving. Donaldson’s Successful Futures Report (2015) also acknowledged this and believes that through first hand experiences, children develop an understanding of themselves which supports positive self-esteem and independence. 

Research from the EPPE (2004) project indicates the importance of developing mathematical understanding prior to children starting school. The Sonoma County Office of Education (2014) supports this stance and believes mathematics should be supported at home as the child’s parents are their first educators. According to Beckley et al. (2010), what happens at home in the early years is important as children model their parents behaviour and attitudes. Basic mathematics such as singing nursery rhymes can reinforce skills which enables a child to visualise patterns and sequences (Yellend, 2014).  However, some parents may have no concept of how mathematics can be developed through play. Therefore, they may require support from practitioners to promote a positive attitude. Practitioners should be enthusiastic and motivated by providing an ethos of mathematics and how it can be promoted at home. The Williams Report (2008) stated that parents involvement supports independence as they can reinforce what children have learnt. 

According to the Foundation Phase (2015) the main role of the adult is to plan, monitor and support children’s progression. Planning helps adults to set aims for themselves and goals for children, in order for them to achieve. Through effective planning adults can meet the needs of children in well-organised environment to support independence. This is done through self-directed play with mathematical activities for children to engage holistically. Through planning, it can allow play to go in different directions, which will enhance the experience for the children. In the Foundation Phase (2015) all assessments are carried out through observations. Children are assessed in the Foundation Phase (2015) to note their progress according to the learning outcomes. It also helps to highlight individual interests and how the children think and learn. It informs practitioners about the child’s current stage of development and whether they require support or extended learning. This will then help practitioners to plan effectively for activities to consolidate learning (Foundation Phase, 2010). 

The Foundation Phase (2015) places a high importance on play as it is an essential part of their development. However, East Asian countries follow a formalised curriculum which requires them to engage in complex number. In these countries play is seen as a reward to them. According to the Programme for International Student Assessment (PISA), Asian countries have scored the highest marks in assessments. In these countries children are not labelled into groups depending on their ability, as they are in Wales. Therefore, each child in Asian countries have the same access to the curriculum, which means more children are able to get higher marks. According to the British Council (2012), in Shanghai, practitioners have a smaller workload compared to Wales, therefore there is more time for planning and research. Jerrim (2014) agrees and states that learning in Asia is very hands on and abstract to support mathematical concepts. They use visual representations before writing and using mathematical words and symbols. 
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