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	Activity Plan

	Activity: Making Playdough, modelling an animal and creating a home for the animal

	Number of Children: 5
	Age of Children: 5-7 years
	Number of adults: 2

	Location:
Indoors and Outdoors
	Preparation time:
30 minutes
	Activity time:
2 hours

	Resources:
All-purpose flour, salt, cream of tartar, lukewarm water, vegetable oil, food coloring, cups, measuring spoons, pictures of playdough animals, rolling pins, playdough knives, aprons, trays, glue, natural resources collected from outdoors such as sticks, stones, leaves, mud, flowers, loose parts such as toilet roll holders, blocks, cereal boxes, ice lolly sticks and string.

	To support children to develop the following mathematical concepts:
Recognising numbers, counting, measuring skills, identifying processes, matching objects, develop numerical reasoning, geometry skills, recognising temperature, pattern recognition, vocabulary linked to pattern, problem solving and experiment with building and balancing. 


	Links to outcomes: 
Links have been made to the Foundation Phase frameworks mathematical concepts. 
Using measuring skills:
· Using descriptive words for different temperatures
· The use of non-standard measuring to measure height, width, weight and mass
The use of number skills
· Mentally recall ‘one more’ or ‘one less’
· Reading numbers 
· Find halves in practical situations
 Geometry skills: 
· Recognising 2D and 3D shapes and how they fit together
Developing numerical reasoning:
· Identifying processes and connections
· Represent and communicate
· Review
(Welsh Government, 2015)
In line with the four purposes of the new curriculum, this activity also assists in children using numbers correctly in different contexts and having the ability to problem solve and ask questions (Welsh Government, 2015). 


	Differentiation: 
Cards with pictures of different playdough animals will be available for guidance if needed, as there is one child with additional learning needs in the group that may benefit from having ideas presented. 


	Health and safety: 
Risk assessments to be carried out in all areas before the activity takes place. There will be the correct adult to child ratio and include one child’s one to one.


	Role of adult/adults: 
The role of the adult is to plan and facilitate the activities and supply the resources needed. It is also the role of the adult to support sustained shared thinking during the activity and offer guidance where needed. The adult should give praise to the children and encourage them, whilst understanding the importance of the activity being self-directed where possible.


	The activity: 
The children will put an apron on and sit around the table where they will each have a piece of paper with the recipe to make playdough on. They will also be talked through the process. They will need to measure 2 cups of all-purpose flour, ½ cup of salt, 2 tablespoons of oil, and 2 tablespoons of cream of tartar into a bowl and mix. Then they need to add 2 cups of lukewarm water and mix, once the mixture becomes sticky, they will need to knead the mixture to the right consistency. Once the playdough has been made, they will be told that the aim is to make an animal of their choice using the playdough they have created with the option to choose one of the animals on the example cards if they wish to. They will need to decide what colours they need to create their animals and add the food colouring to make each section. During this part of the activity they will need to think about amounts of playdough, body parts and how many of each, shapes, texture and patterns. They will need to identify, think about and discuss the patterns that appear on the animals. Once they have made their animals it will then be explained to the children that the next part of the activity will be to collect resources from indoors or outdoors to create a home for their animals. The children will need to consider height, width, depth and balance. They are able to use any of the resources provided or to get ideas and also have the option to build the home in one of the five trays provided or in the enclosed play area outside. When all of the children have finished, they will have the chance to explain to their peers what they have made. 




















Evaluation
This activity plan promotes a good understanding of how children can use mathematics in many different contexts. The activity intertwines mathematics with creativity which Pound and Lee (2011) explain is important for children to develop a mindset to solve problems and identify patterns, whilst using their imagination and intuition. To make playdough the children will need to be able to read the numbers and measure the correct amount of cups and spoons going into the mixture to get the desired result (King, 2015). This would give the opportunity for children to use mathematical language such as, more and less. Education (2020) explains that understanding the mathematical concept of more or less ties in well to children’s measurement skills such as comparing volumes and distances. Measuring is an important aspect of mathematics and is an outcome that needs to be achieved in the Foundation Phase framework (2015) under the element Length, Weight/mass and capacity. The skill they will gain is to use non-standard units to measure weight and mass. However, using metric methods of measuring may have been more challenging and therefore more beneficial to the children’s development (Taylor and Harris, 2014). The children will also be using non-standard units to measure length, height and capacity whilst creating their animal’s home. The activity largely supports experimential, hands-on learning as the children are able to learn from doing rather than solely listening, reading or watching (Kolb, 2014). The Montessori approach supports this by agreeing that children learn best by doing, touching and feeling (The Montessori Notebook, 2019). 
Another mathematical concept is that of classification, this was incorporated within the activity when they created the animals out of the playdough. The children had opportunity to develop understanding of matching and grouping – for example one body - 4 legs - 2 ears (Oxfordshire County Council, no date). Oxfordshire County Council (no date) explain that giving children the opportunity to practice classification will assist in improving their thinking skills to later identify further concepts. The children will need to practice simple counting to correctly assemble the animal they are creating. Purpura and Lonigan (2013) explain that children need to master the rhythm and sequence of counting to be able to eventually solve complex problems. 
[bookmark: _Hlk32526685]Another aspect of mathematical development is one of pattern and shapes. According to Linder, Powers-Costello and Stegelin (2011) it is a child’s instinct to create patterns and the role of the practitioner is to help them make these connections to mathematics. The children will need to be encouraged to think about, identify and discuss the patterns that appear on animals which will develop their knowledge of vocabulary linked to pattern (Riccomini, Smith, Hughes and Fries, 2015). 
The construction of the home for the animal allows the children to use their imagination and explore materials. It allows them to investigate different shapes and the spatial relationships between them (Tucker, 2016). The activity plan also provides opportunity for self-directed play and learning as they have the option to collect their independently chosen resources from indoors or outdoors. The Reggio Emilia Approach supports using the outdoors as a natural learning environment as it allows children to be inquisitive and freely explore. The activity plan allows for both indoor and outdoor provision thus supports the Reggio approach. Also, that allowing the children to explore familiar objects in a familiar environment gives opportunity to gain a deeper understanding of the objects and how they can be used in a mathematical context (Linder, Powers-Costello and Stegelin, 2011).  They will need to ensure the home is big enough to fit the animal in which will involve further measuring and critical thinking skills. Critical thinking skills are important across the curriculum and especially in mathematics where children should be learning to work effectively and think purposefully (Sanders, 2016).  This also supports one of the four purposes of the new curriculum, which is to create children who are ambitious, capable learners who are questioning and enjoy solving problems, and are able to critically evaluate their findings (Welsh Government, 2015). 
Each aspect of this activity provides the opportunity to problem solve, from creating the right texture for the playdough to creating an animal that looks as it should to building a home that is big enough, stands up and stays together. Odell (1978) explains that Piaget believes having the ability to problem solve allows the child to continually develop intellectually as they are familiar with gaining new information and making sense of that information, which he believes is the base to being able to learn new things. This also follows the four purposes of the curriculum for Wales (2015) that suggests encouraging children to use their creative minds to solve problems. 
Upon evaluating the activity plan, it may have been more beneficial for the location of the whole activity to be outdoors if the weather permitted. The outdoors is thought to have many benefits to children’s learning, not only are mathematical resources endless and surrounding but spending time outdoors is thought to improve children’s anxiety and stress levels (Bratman et al. 2015). Tucker (2016) believes that being outdoors allows the children to gain an understanding that mathematics is all around them and to make the necessary connections to their learning. It will also encourage them to be more creative with their mathematical thinking (Tucker, 2016). Being outdoors could allow the children to be more self-directed and free flowing with out the worry of making too much mess in the classroom. This would mean less interference and restraint from practitioners during the activity which would allow the children to edxplore their full potential (White, 2013). 
Differentiation should be an adaption of the activity to meet all the children participating’s individual needs. In this instance the examples of playdough animals have been supplied to assist the children that may find it more difficult working from memory. This aspect is supported by Bruner’s (1986, cited in McNamara and Moreton, 2016) theory on scaffolding, by considering what each individual child is capable of already and what could be the next step without the risk of asking too much of them.  
Health and Safety has been considered in the activity plan, including risk assessments and adult to child ratios which Hansen and Vaukins (2012) believe to be paramount for the children. 
The role of the adult is an important part of the activity plan as the practitioner’s attitude towards mathematics and the activities they facilitate plays a large part in influencing the children’s performance (Sanders, 2016). By carefully observing the children the adult should be able to identify when the children are undertaking mathematical activity and can use sensitive open questions and prompts to support the activity further (Tucker, 2016). It is important for the adult to understand that in order to keep the children interested, mathematics can be as creative as they make it (Pound and Lee, 2011). Sustained shared thinking has been highlighted as one of the roles of the adult. Sustained shared thinking provides children with the opportunity to problem solve during a careful discussion with an adult. This type of adult-child talk can greatly improve the child’s learning from the particular activity and help them come to conclusions they may not have thought about on their own (Siraj-Blatchford and Manni, 2004). Purdon (2016) agrees with this point by suggesting that it is important to support children in the way they think in order to make sense of the world, sustained shared thinking can be a useful technique for this. The importance of the adult allowing the children to self-direct the activity where possible has been explained, which again has an impact on how the child perceives the activity and how beneficial it can be. The adult needs to be there for support but not overly involved as this may cause the child to see the activity more as work than enjoyable, which has shown to decrease the amount of learning the children will do (Howard and McInnes, 2012). However, as noted in the activity plan it is also important for the adult to consider the zone of proximal development when facilitating the activity and being there to offer the necessary guidance when needed (Taylor and Harris, 2014).  















Discussion
Children are natural explorers and enjoy being curious. This is supported by Montessori (no date, cited in learning theories, 2020) and evident in the four purposes of the curriculum for Wales (Welsh Government, 2015). Ensuring the correct toys and resources are readily available for the children to explore is essential for free flow mathematical development (Taylor and Harris, 2014). Gascoyne (2012) believes that learning environments should provide many opportunities for children to develop their interests without having so many resources that they cannot fully engage in play. Tucker (2016) states that in order for mathematical activity to happen their needs to be continual examination of the mathematical potential within the resources. The resources need to be continually reviewed to ensure appropriateness and accessibility for the range of children attending the settings (Bruce, 2010). 
Typical mathematical resources that are available in most Foundation Phase settings include, money which can be used in role-play areas, visual timetables where children can discuss their daily routines and what comes first and after which supports the mathematical concept - classification, story and rhyme props which can be tied to mathematics and snack time where children can prepare snacks which would include estimation, counting, sharing, fractions and patterns (Brighton-Hove, no date).
Brighton-Hove (no date) also talks about loose parts which can be used to order, create and identify patterns, arrange in order of sizes, count and match. Jnovakowski (2015) also supports using loose parts as resources as they are open-ended and can be interpreted in different ways depending on what mathematical areas the children are working on.  
Sand and water play are often available in early years settings which play a large role in mathematical development where children can explore language such as more or less, volume and weight, different sized scoops, as well as developing physically and creatively (Turner, 2015). However, although Gascoyne (2012) agrees with this point, he also states that taking the children to see sand and water on a larger scale in their natural environments is far more beneficial for their holistic development. Tucker (2016) further supports the use of the outdoor environment to support children’s understanding that mathematics is part of everything around them. 
Farm sets is a resource that is available in most settings which would not necessarily be directly linked to mathematics at first glance. By playing with the fences and animals children have the opportunity to think about and make different shapes, different sizes, count the animals, identify the big and small animals and see how many animals will fit in their fenced area with many other opportunities for mathematical activity (Taylor and Harris, 2014). Therefore, this highlights the importance of having a stimulating, varied range of resources in the environment as certain materials may not be thought to be directly linked to mathematics but can be useful (Bruce, 2010). 
Montessori (no date, cited in Miller and Pound, 2011) concentrated on making the resources ordered and accessible to the children, she observed carefully to ensure only resources which the children found interesting and beneficial were in the setting and others were removed. This is also supported by The Foundation Phase Framework where the importance of observing the children and following their interests is stated (Welsh Government, 2018). She developed materials directly for mathematics such as, cylinders, symbol cards and a variety of beads (Montessori Group, no date). This emphasizes the importance of experimential play and how this supports learning. Abstract thinking is something that children are encouraged to do, especially in mathematics as children are eventually expected to generalise new information, from previous concrete experiences (Scholastic, 2020). Bruner (1960, cited in Howard, 2012) supports the idea of experimential learning and revisiting content at a slightly higher level repeatedly over a spaced-out period of time in order to master new things, this is known as the spiral curriculum. 










Explanation
Piaget (cited in Taylor and Harris, 2014) believes that children develop their understanding and knowledge through the interactions they have with the environment. This suggests that practitioners must ensure the environment in which the children are learning has many opportunities for mathematical development.  Vygotsky (cited in Taylor and Harris, 2014) believed that children need guidance from a more knowledgeable other, that can offer support where needed to help the child achieve the next level. In order for the adult to offer support when needed, it would need to be evident what the child’s current abilities are. Observation is one of the ways to gain this information, as it may give a deeper understanding of some aspects of the child’s development (Hallet, 2013).   
Currently in Wales, children in the Foundation Phase’s progress is monitored and assessed by using the Foundation Phase outcomes and also the numeracy framework that is designed as a cross curricular tool (Welsh Government, 2017). Children need to meet the outcomes in each section including the mathematical development section, before it is ticked off. This can be identified by different types of observations throughout the years. The observations happen continually as some outcomes may be met from any of the developmental sections at any unexpected time (Welsh Government, 2018). Some settings use software’s to help them monitor and assess learning, some use detailed breakdowns of the objectives and achievements and some create their own checklists to ensure certain areas are covered. Keeping records is essential to understand the individual child’s development progress (Hansen and Vaukins, 2012). 
In order to make the most of an activity it is essential that the practitioner is able to recognise when mathematics is being used to facilitate further learning (Hansen and Vaukins, 2012). Hansen and Vaukins (2012) state that if learning experiences are carefully planned it is possible to cover a large amount of the mathematical outcomes at once, it encourages the children to consider and use mathematical skills in other contexts and be flexible when approaching tasks.   
China has one of the highest rankings in The Program of International Student Assessment (PISA) (Fact Maps, 2018). Practitioners in China believe that self-reflection is important for making improvements to teaching. Practitioners have also made changes to Chinese mathematic environments in the recent years to encourage the children to have more discussion as it is believed to be beneficial to mathematical development (The National Academies Press, 2020). The Chinese compulsory mathematics curriculum aim for the children to be accomplished in: practice and applications, space and graph, number and algebra and statistics and probability (Wei, 2014). Compared to the Numeracy Framework in Wales which aim for the children to be accomplished in: using data skills. developing numerical reasoning, using measuring skills and using number skills (Welsh Government, 2018). The majority of Chinese mathematics teachers do not tend to integrate mathematical concepts across the curriculum, they just focus on mathematical concepts in mathematical activities. According to Wei (2014) they also spend a large amount of their time daily writing out plans for their mathematics activities and meet up once a week with other practitioners to discuss ideas.
The adults attitude towards mathematics must be positive in order for the children to enjoy learning it. If the practitioner does not have a positive attitude then the children are more likely to switch off and feel as though they cannot do mathematics (Jones, 2012). 
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