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1. 
	Activity Plan

	Activity: Make a magic potion by following the spell book’s instructions as a group.

	Number of children:
4
	Age of children:
4-5 years old
	Number of adults:
1

	Location:
Indoors
	Preparation time:
[bookmark: _GoBack]10 minutes
	Activity time:
30 minutes 

	Resources:
Plastic bottles	Vanilla essence
Mixing bowl                                         Glitter
Spoons	Oil
Measuring jugs	Rice
Labels 	Feathers
Pens	Pasta
Water	Herbs
Food colouring	Lentils
Vinegar 	Toothpaste

	Aim/s of activity: To be able to follow numbered instructions within a recipe in the correct order to create a potion. 
To recognise numbers up to ten and understand their order.
To be able to measure ingredients following the recipe. 

	Links to outcomes:
‘Transfer mathematical skills to play and classroom activities’ (Welsh Government, 2015:29).
‘Select appropriate mathematical techniques to use’ (Welsh Government, 2015:29).
‘Select appropriate equipment and resources’ (Welsh Government, 2015:29).
‘Count reliably up to 5 objects’ (Welsh Government, 2015:30).
‘Count reliably up to 10 objects’ (Welsh Government, 2015:30).
‘Read numbers to at least 10’ (Welsh Government, 2015:30).
‘Use the terms ‘first’, ‘second’, ‘third’ and ‘last’ in daily activities and play’ (Welsh Government, 2015:31).
‘Understand and use the concepts of ‘one more’ in their play’ (Welsh Government, 2015:32)
‘Talk about addition and subtraction instructions in play activities’ (Welsh Government, 2015:33).
‘Use direct comparisons with-
-Length, height and distance.
-Weight/mass
-Capacity’ (Welsh Government, 2015:33).

	Differentiation:
Take children in groups of higher, middle and lower ability.
Higher Ability-Follow a recipe in order-list of 10 numbered and pictured instructions.
Middle Ability- Follow a recipe in order-list of 8 numbered and pictured instructions.
Lower Ability- Follow a recipe in order-list of 5 numbered and pictured instructions.

	Health and safety:
Complete a full risk assessment and consider the following-
Some ingredients are a potential choking hazard.
Ensure materials and resources are clean/hygienic.
Ensure children do not put ingredients in their mouth.
Spilling ingredients onto the floor can be a potential slipping hazard.
  


	Role of adult/adults:
Explain and monitor the activity.
Help and support the children to read the recipe.
Ask relevant questions, such as ‘How many feathers does the potion need?’ and ‘What is the next instruction?’.

	The activity:
Working as a group, create a magic potion by following the instructions on the recipe. 
The numbered instructions will show a picture of each ingredient needed, followed by how many of that ingredient the children need to put into the potion. 
These ingredients can then all be mixed together and put into a ‘potion bottle’, which can then be labelled with their groups’ magical name.
They can work together to read and understand the recipe, with help from an adult when necessary. 
They must follow the instructions in the correct order and consider using measuring skills such as capacity, weight and size. 















2. One strength of the activity is that it supports the development stages of the children. According to both Welsh Government (2015) and Department of Education (2017), settings should provide children aged 4 to 5 with opportunities to develop and improve skills, such as counting, number understanding and recognition, and describing measure. They both stated that children of this age should be able to use number and geometry skills, develop numerical reasoning and use data skills. 
The National Literacy and Numeracy Framework sets out expectations for children to become skilled in ‘developing numerical reasoning, using number skills, using measuring skills and using data skills’ (Learning Wales, 2014:1). Therefore, within the activity plan, many of the outcomes link to this framework. This is part of statutory guidance for settings to improve children’s numeracy, as well as literacy development.
As cited in Blake and Pope (2008), Piaget believed that planning for certain stages of development can allow children to learn better. Therefore, the stages of reception-aged children should have been considered within the activity plan.
Cited in Beckley (2012), Erikson believed that children aged 4 and 5 begin to use initiative, imagination and need regular interaction with others. Play is central to this stage, as it allows them to explore their interpersonal skills. This suggests that the activity could have been more of a play activity rather than it being adult-led. For example, the children could have been more imaginative and created their own recipe to follow.
Drake (2001) suggests that practitioners should encourage children to be active and independent learners by allowing them to try out new ideas in a safe and supportive environment. Like Beckley, Drake also suggests that the children should be given more independent opportunities rather than having wholly adult-led activities.
Welsh Government (2015) suggests that children should be given the opportunity to use a range of different resources, including the use of ICT. A study by Delen and Bulut (2011) in Turkey, found that ICT had a large impact on children’s learning. Likewise, an article by Borawski (2009) stated the impact that technology was having on children’s learning, suggesting that ICT is the link between children’s ability to understand information and reach conclusions.
Linking these to the Foundation Phase, Estyn (2013) emphasised the positive impact that ICT is having on young children within primary schools. Therefore, research suggests that more ICT could have been used within the activity to support the children’s numeracy, as well as to record their learning. For example, the children could have written out their own potion recipe to follow on a computer and then printed it out. Also, recording by taking pictures using an iPad.
Thinking about the Welsh Government’s suggestion that children should be given the opportunity to use a range of different resources, consideration needs to be given as to whether these resources are natural or plastic. Natural resources are said to encourage children’s imagination and creativity. Plastic and man-made resources can only be used for their purpose and can ‘restrict children’s thinking skills’ (Bullock, 2016:1). 
This encouragement of imagination can allow for symbolic play, as the children can use these natural materials as though they are something else. For example, using a stick as a mixing spoon (Smidt, 2009).
According to Learner (2014), research suggests that the outdoor environment should emphasise the importance of allowing children to explore the world around them using natural resources. Therefore, the resources within the activity plan could have been natural, including materials that the children could find outside themselves, rather than bought, man-made materials.
According to Lindon (2001), Bruner believed that children learn easiest through play, which is greatly emphasised within the Foundation Phase (Welsh Government, 2015). He described how children learn through discovery and with direct help from adults. Similarly, Seefeldt and Galpe (2006) stated that Piaget also believed that children learn through hands on experiences and that it is necessary in order to learn. For example, when children handle objects, they get to know their physical properties. Therefore, within the activity plan, there is plenty of opportunity to experiment with a range of objects and materials. This allows them to consider, for example, whether the objects are light or heavy and their shape. Thus, promoting numeracy development.
Looking at other countries, Weale (2015) states that Shanghai’s numeracy teaching methods are said to potentially improve the UK’s numeracy results. In Shanghai, each numeracy lesson concentrates on one mathematical concept and it is covered methodically and in depth. The class cannot move on until every child has mastered the concept.
Vasagar (2016) states that Singapore is also known to be very successful within its numeracy results. They have tried to move away from rote learning and focus on teaching children how to problem solve. Vasagar says that this method was influenced by Bruner, as previously discussed. Through this theory, Singapore puts great emphasis on modelling numerical problems with visual aids. 
There is emphasis on the use of visual aids to support numeracy within the Foundation Phase, where objects can represent mathematical ideas that can be manipulated by learners through hands-on experiences (Welsh Government, 2016). Therefore, within the activity planned, the children are being provided with objects to count but they could also use visual aids such as numicon to help them count the objects.
Glenn et al (2012) stated that children enjoy playing outside more than inside as it provides them with ‘messy’ play and risk-taking opportunities. This links to the activity, as the potion making is part of messy play. Beckley (2012) believes that outdoor areas should be used to their full potential as they are important in children’s development. They promote children’s knowledge and understanding of the world, as well as giving them real experiences, which is part of the Foundation Phase Framework (Welsh Government, 2015).  Therefore, the activity could have been undertaken outdoors, allowing the children to experience the outdoors and its benefits.
According to Fox and Surtees (2010), differentiation means that the activity should include all children and be appropriate to their needs. Linking to children’s outcomes, Fox and Surtees also suggest that all children should participate in the same activity but have different levels of expectation and quality of the work. This includes children with additional learning needs, where it is said that there is a danger that they have limited access to a wide mathematical curriculum. This is said to be because these children often get set basic mathematical targets, thus miss out on the wider issues involving mathematics.  
Michael Dauncey (2016) believes that children with additional learning needs should get extra support to enable them to partake in the same mathematical activities as the rest of the class. This was not considered within the activity plan and staff ratio, therefore is something to take into consideration within future activity plans to ensure that all children have equal opportunities within their learning and development.
Beckley (2012) states that settings should carefully consider the provision that they provide and consider other aspects other than Additional Learning Needs, such as providing bilingual information or pictorial information for children with English as an Additional Language. This has not been discussed within the activity plan but having pictures of the ingredients needed within the recipe can support these children.
3. Beckley (2012) states that mathematical resources can improve children’s play, although some of these resources are so specific that they can restrict children’s play. Beckley emphasises the importance of providing resources that promote children’s imagination. Research suggests that children’s cooperation and problem-solving skills are more evident within role play areas when they are provided with more unrestricted resources (Broadhead et al, 2010).
‘Play is an effective vehicle for fostering mathematical concepts and developing positive attitudes to mathematics’ (Early Years, no date:1). This links to one of the Foundation Phase’s key elements which is learning through play and doing. It also links to Piaget’s active learning theory where children learn through stages (Riley, 2007). Resources, therefore, need to be appropriate for children’s stages of development and allow for opportunities to explore, risk take, problem solve and make decisions (Learning Wales, 2015).
There are a range of resources within settings that promote numeracy development which are placed within certain areas of the classroom, such as the ICT area, Construction area, sand play area and creative area. Generally, the resources within each area stay within their correct area, as the purpose of these areas are for the children to be able to move around and freely choose an area to play and learn in. These areas are put in place as part of the Foundation Phase framework, which allow children to actively learn and develop within the environment (Welsh Assembly Government, 2008).
Sand and water play are suggested to develop mathematical concepts and language and can be accessed freely by the children. For example, whether something is empty, full, light, heavy, little or big. It can allow children to understand concepts such as wet and dry as a means of looking at weight. Language can also be developed, such as talking about how much something can hold and by making shapes and patterns (Learning Wales, 2015).
Role play is an area within the classroom that can be used as a resource for numeracy development and can also be accessed freely by the children. For example, a shop or café role play area could have a till, therefore, introducing children to money and amounts. This could allow children to record numbers, for example, on a note pad in the café and creating sorting activities, such as sorting food and drink (Brighton-hove, 2012).
ICT is used within the classroom as a resource for exploring number, data and for presenting findings. According to an article by Haigh (2009), ICT can be key to allowing children to understand some mathematical concepts, although are not always feely accessible. For example, interactive whiteboards are said to have a great effect on classroom practice. They are said to allow staff to be able to demonstrate concepts or activities effectively. 
There are, however, arguments that they can be overused and that children can be sat watching a teacher using a whiteboard for a great length of time. This does not promote the Foundation Phase Framework of learning through interactive learning and experiences (Haigh, 2009). This suggests that if the interactive whiteboards are used effectively, they could be used as a useful tool for children to play, for example, numeracy games. 
Similarly, resources such as iPads, computers, laptops, Beebots and tills come under the ICT area. These can also be used to understand mathematical concepts and use numerical language. For example, using mathematical games on an iPad (Riley, 2007). Also, playing with Beebots can allow children to understand coding. Beebots can be used on  number mats to find different numbers or on obstacle course mats, allowing children to use directional language such as left, right, forward and backwards, as well as understanding distance and shape (Code it, 2016).
[bookmark: _Hlk506830195]Construction resources such as wooden blocks can be used for counting and calculating. For example, making a tower with a given number of blocks, calculating how many blocks altogether, adding or taking away blocks and estimating how many blocks might be needed to make a road. These construction materials might be different sizes and shapes; therefore, children can look and compare different weights and quantities (Brighton-hove, 2012). 
Small world equipment can also be used within numeracy. For example, looking at the doll house, how many people are inside and how many are in the garden, and how many people are there altogether. This could link in to problem solving, for example, considering whether there are enough beds for all the people (Brighton-hove, 2012).
From the resources discussed, it is suggested that most of the mathematical resources within classrooms are merchandised plastic resources. There are not many natural resources freely available for children, apart from water and sand.
As discussed previously, natural resources can be used to encourage imagination, which is a large part of children’s play. Plastic resources can only be used for their purpose and do not allow for opportunities to explore, risk take, make decisions and problem solve, which was suggested by Learning Wales (2015) to be important in children’s mathematical learning and development.
Natural resources are said to be useful within play, such as Heuristic play. Here, children can develop creativity and develop thinking skills. They can also develop concepts, such as understanding size, similarities and differences, weight and length. They can do this by looking at natural resources such as leaves, pine cones, stones and sticks. In Germany, children are taken outdoors every day, to woodlands where resources are wholly natural, which is said to be having a positive impact on their learning and development (Green, 2009).
Some fine and gross motor skills can be developed through both indoor and outdoor play. For example, children can learn in context and learn actively outdoors by climbing on climbing frames and slides, using chalk on the yard and having painted numbers and games on the concrete. Fine motor skills, such as sorting, measuring, counting and creating patterns, can be done by using, for example, beads and string (Meggitt et al, 2012).


















4. Practitioners should understand how children learn best and consider adult to child ratios when planning for effective mathematical learning opportunities. Adults should also plan a range of play opportunities and experiences to experiment, explore, measure, construct, problem solve, investigate, be creative, be imaginative and be able to predict and estimate. Also, where some are focused on numeracy, others draw out the mathematical learning in other activities. Providing continuous provision can allow for a better understanding of an activity to be established (Rodger, 2000).
While planning, children’s ideas should be included through discussions and mind mapping. This can allow for better learning outcomes as the children are more interested and engaged, as well as enhance their learning experiences (Welsh Government, 2015).
According to Drake (2001), practitioners should create stimulating environments in which to learn, including plenty of opportunities to see numbers, such as having number lines on walls or numbered draws. Practitioners can also use everyday activities to talk about mathematical ideas and contexts, such as at lunchtime and play time to create positive attitudes and dispositions towards numeracy (Drake, 2001).
Adults should provide appropriate, stimulating resources and materials and encourage children to try new experiences to enhance their numeracy learning and development. Early Years (no date), states that play cannot be adult-directed but adults can support and scaffold play by appropriate questioning, rather than interrupting or dictating. This links to Vygotsky and Bruner’s theory of scaffolding learning, where adults can support children, so that tasks can eventually be undertaken independently (Smidt, 2009).
According to (Learning Wales, 2016), to develop numeracy, practitioners need to identify what type of play is taking place so that the appropriate questions can be asked. It is suggested that practitioners must ensure that they only intervene when necessary. For example, adults may be tempted to suggest putting toys in certain groups when the child is simply lining them up. Here, the child is creating a line which is part of children’s early measurement skills, therefore, should not be interrupted (Early Years, no date).
Practitioners should plan a curriculum that meets the needs of all children and supports their mathematical development and progress. This includes considering any barriers that may prevent the progress of individual children. Practitioners must identify any support or intervention strategies that they may need (Welsh Assembly Government, 2008).
According to Learning Wales (2016), while planning for children’s development, continuity is important. Practitioners should plan activities that provide a variety of mathematical learning opportunities that also cover all types of play. Planning should be based on the ‘Foundation Phase Framework for Children’s Learning for 3 to 7-year-olds in Wales’ (Welsh Assembly Government, 2008:13), as well as policies and curriculum documents within the setting. 
Careful observation and assessment of children allows practitioners to have a record of their progress, involvement and enjoyment. Observing children while they are taking part in activities allows practitioners to identify and understand how each individual child is progressing (Welsh Assembly Government, 2008).
From these observations, practitioners can also get to know children’s personal preference and individual needs, as well as their knowledge and understanding of mathematical concepts. According to Welsh Assembly Government (2008), not all observations need to be recorded, although it is important to consider any relevant findings in further planning. 
The Foundation Phase Profile is a statutory method used to score Foundation Phase outcomes of children. It is also used to support baseline assessments within reception classes. One of its 4 development areas of learning include mathematical development. These assessments include observations, as well as formative assessments (Welsh Government, 2017).
Similarly, the Foundation Stage in England have a profile to follow as guidelines for assessing children. However, these assessments are mainly based on observation of daily activities and experiences. Practitioners should take notes of children’s learning, particularly if the skills observed are independent and consistent, and in a range of different situations or environments (Standards and Testing Agency, 2018).
Looking at PISA test results, countries such as Singapore and Hong Kong are at the top with their maths results. The UK is said to remain in the middle regarding performance, below countries such as Japan, Finland and Vietnam (Gurney-Read, 2016).
According to Warrell (2017), Singapore give teachers a lot of autonomy, giving them a lot more time to plan activities than teachers in the UK. They also have a strict baseline assessment similar to Shanghai, where all children will meet the basic standard and the class does not move on to a new concept until this is achieved.
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