EAEE4005	1004302	3,803
The Young Mathematician: Exploration and Problem Solving
Section 1 
	Activity Plan

	Activity: The Very Hungry Caterpillar story followed by making fruit kebabs.


	Number of children: 6
2 children are verbal. 3 children are non-verbal. 1 child has very little communication although the child will copy words when encouraged by an adult. 

	Age of children: 5 and 6 years old.
	Number of adults: 3.
1 adult per 2 children. 


	Location: In the classroom. Sitting on the mat for the story then around the table to make the fruit kebabs. 

	Preparation time: 10 minutes. 
Setting up the table with utensils.

	Activity time: 1 hour and a half. Half an hour for the story and an hour for making fruit kebabs. 

	Resources: 
· Story book
· Fruit
· Knifes
· Plates
· Wooden kebab sticks
· Colour cards
· Number cards 
· Days of the week cards
· Adults
· Communication board. 


	Aim/s of activity:
· To enable the children to work independently.
· To enhance the children’s understanding of sequencing numbers and creating patterns.
· To ensure children enjoy while learning mathematics through play.


	Links to outcomes:
· Enhancing the children’s co-ordination and concentration.
· Developing the children’s fine motor skills through holding the knife and threading different fruit on to the kebab stick.
· Children learning the days of the week, colours and numbers.
· Building confidence while using the communication board to communicate.


	Differentiation:
· Ensure there is a communication board available for all non-verbal children, allowing them to communicate through pointing at the symbols on the board. 
· Ensure there are number cards, days of the week cards and colour cards on the table to encourage language development. 


	Health and safety:
· Children to wash hands before and after touching the fruit.
· Adult supervision and possible assistance when children are cutting fruit.
· Adult supervision and possible assistance when children are placing fruit on kebab sticks as the end may have a sharp point. 


	Role of adult/adults:
· Having the book ready on the mat and setting up the table ready for the activity. 
· Sitting between two children to ensure every adult can support two children each.
· Encourage children to interact during the story, for example, asking a child to count the fruit that the caterpillar has eaten. 
· Ensure children are cutting fruit safely.
· Encourage communication during activity, both verbally and with communication board. 
· Observe children making fruit kebabs and offer help when needed.
· Ask the children to describe the shape and colour of the fruit when making the fruit kebabs. 
· Encourage the children to compare the weight and the length of all the fruit pieces when passing to one another on the mat. 


	The activity:
Children are to wash hands before activity. The activity will begin with all the children sitting on the mat in the classroom. One adult will read The Very Hungry Caterpillar story while the other two adults sit with the children on the mat. During the story, one adult will pull a different piece of fruit out of a bag for each day of the week. This will enable the children to see, feel and smell the different fruits that have been spoken about within the story. Children will be encouraged to count and name the fruit during the story. The children may practice turn taking by passing the fruit around to each child. The children can feel and compare the different shapes and weight between every piece of fruit. Once the story has finished the adults are able to ask the children questions about the book to encourage language development. Non-verbal children can use the colour cards to identify the colour of the fruit.
 
For the second part of the activity the children are asked to go sit around the table while the adults move the fruit, book and cards from the mat to the table. The adults are to sit between two children to be able to help when needed. The children are asked to create a fruit kebab containing the fruit the ‘Very Hungry Caterpillar’ ate from Monday to Friday, for example, there should be 1 apple for Monday, 2 pears for Tuesday, 3 plums for Wednesday. The children can work individually to cut up the fruit to different sizes to ensure they all fit on their kebab sticks. Communication boards are available for non-verbal children to ask for more fruit or ask for help. Children are encouraged to count their fruit when placing on the kebab sticks. Once the children have completed their ‘Very Hungry Caterpillar’ kebab sticks, they are able to create their own fruit kebab sticks. Children can create a new pattern and different sequences while using any of the fruit available. Adult should encourage children to say the name and colour of the fruit when asking for more. Non-verbal children may use their communication board and the fruit cards when requesting more fruit, for example, pointing at the I symbol then the want symbol then at the fruit they would like. The children can cut the fruit into different shapes and sizes before placing on the kebab sticks. At the end of the session the children can count how many pieces of fruit they have on their kebab sticks then compare with the other children to see who has the most and who has the least. Children may also compare fruit sizes, fruit shapes and the different patterns they have created. Children are then asked to go wash their hands while the adults clear the table and prepare for the next session. 
























Section 2
The activity plan has been set out with clear instructions and information on the number of children and adults participating in the activity, timings, resources needed, outcomes of the activity, health and safety, the role of the adult and finally the activity itself. I believe there are many strengths to this activity plan, however, there are also many weaknesses. The first strength to note is the number of adults during this activity. The activity plan shows there are three adults and six children, therefore there is one adult per two children. Placing the adults between two children will enable them to observe the children and offer support when needed. Tassoni and Hucker (2004) claim Bruner believed the adult played an important role in developing the children’s confidence. The adults will also be able to keep the children on task and encourage communication. However, this may also be a weakness as children could lose concentration and become more dependent on the adult, rather than learning independently. The activity plan also tells us the children’s communication ability, this ensures the adult can prepare to support each child in the correct way, both verbally and with a communication board. Article 12 of the UNCRC states that every child has the right to be heard (Unicef, 2019). As well as the communication boards available, there is also colour cards, fruit cards and card naming the days of the week. This enables the non-verbal children to answer questions about the story and will also encourage language development. The activity time could be a weakness as the children may feel rushed to finish the story, answer questions and explore the different fruit on the mat within the time provided. I believe the location of the activity may also be a weakness, as the activity is moving from the mat to the table and learning should not feel as if it is different categories. According to Tassoni and Hucker (2004) theorist Susan Isaccs believed children should not be forced to sit at tables to learn. 
[bookmark: _Hlk33276103]The list of resources is simple; however, it supplies everything that is needed for the children for this activity, including, the story, communication board and card, adults and utensils for the fruit kebabs. One weakness to this resource list is there is no mention of aprons for the children to wear while making fruit kebabs, this would ensure their clothes stay clean and prevent any health and safety issues. The activity plan lists three aims for the activity. I see two out of the three aims as strengths to build on the children’s holistic development. The children can create patterns through placing different pieces of fruit on the kebab stick. I believe this aim can also give the children experience with problem solving, through counting the fruit while placing on the kebab stick to ensure they have enough room for every piece of fruit the hungry caterpillar ate. The only weakness to the aims, is aim number 3. This aim is to ensure children enjoy while learning mathematics through play. It is important for the children to enjoy; however, it is unclear what aspect this is covering. The term mathematics is incredibly broad, therefore there would need to be a more specific aspect. Changing the aim to; To ensure children enjoy learning number sequencing and patterns through edible mathematics. This will give more of a realistic aim to reach. I believe the list to outcomes contains many strengths that support the child’s personal development as well as the foundation phase curriculum. Developing the children’s fine motor skills through threading the fruit on to the stick will also increase their co-ordination and concentration while doing a fun activity. One other link to outcome that will play an important part in the child life is their ability to communicate with and without a communication board. Welsh Government (2018) state that all children will be able to communicate effectively in different forms as part of the four purposes of the curriculum for Wales. The differentiation has been made clear to ensure all non-verbal children and the child with little communication are given the correct resources and supported in the right way. I believe the health and safety aspect of the activity has not been looked at enough during the planning. The planning notes the need to wash hands and the need to observe and possibly support when children are cutting and placing fruit on kebab sticks. However, there is no mention of wearing aprons and no mention of allergies the children may have to any specific fruit. This is vital information that needs to be noted if there are any allergies. Carrying out a Risk Assessment prior to the planning would ensure that every aspect of the health and safety for the activity would be considered, and the correct resources would be included. The role of the adult has been covered well while ensuring the safety of the children and preparation is done correctly. The main strength of the role of the adults is when describing different ways of engaging with children during the story to encourage communication verbally and with the communication board. The adults encourage the children to compare the fruits weight and lengths, count the fruit and describe the shape and colour. The only weakness to the planning for the role of the adults is that there is no emphasis on using key mathematics words including heaviest, shortest, first, more, less, smallest and in front. These words will add to the children’s mathematical vocabulary. 
I believe the activity itself has be planned out well and is suitable for the age and ability of the six children. One weakness from the activity that I notice instantly, is that there is no introduction from the adults telling the children what is happening, both on the mat and around the table. The adults may create a fruit kebab prior to the session to show the children at the begging of the activity what is happening. A good strength to note is the encouragement the children are given to participate during the story with questions about the fruit. This increases the children’s involvement with communicating, counting, turn taking and sharing. This is a great way for the children to learn informally with a hand on approach. Tassoni and Hucker (2004) say allowing children to have first-hand experience will support their learning. Another strength to the plan is the adult’s encouragement for the children to use different senses when passing the fruit around. “Children assimilate information through their senses and via experiences” (Beckley et al., 2010, p.3). The second part of the activity creates opportunities for the children to work individually with access to assistance from adults if needed. This enables the children to build their confidence and supports their independence. One of Piaget’s cognitive theories described how once children understood their own thinking process, they were able to work individually to support their own development (Beckley et at., 2010). The children can cut and feel the different textures of the fruit as they place them on the kebab sticks. The main weakness to this part of the activity is again the lack of emphasis on mathematic terms by the adults. Adult can encourage the children to look at the different shapes they have made by cutting the fruit and the different sizes. Tassoni and Hucker (2004) say that Vygotsky believed the role of the adult was important as they enable children to develop their ideas and thoughts through play. The children can create a second fruit kebab, this allows them to be creative with their own patterns and ideas. The final strength of this activity is the children being able to look and compare each-others fruit kebabs. This gives the children opportunity to socially interact with each other. Vygotsky also believed that higher functioning develops within the child when having social interaction with others (Bruce, 2004). 









Section 3
The list of resources available in settings to promote children’s mathematical development vary from number pegs, computers, building blocks, numicon, story books to play dough. Settings are often set out differently therefore no two would be the same, however, all settings follow the National Curriculum therefore their resources are often very similar. Setting often have a certain wall or area dedicated towards mathematics and numeracy. These areas mainly display numbers, colours, time and money. However, mathematical development for children is about more than numbers.
 “Mathematics equips pupils with uniquely powerful set of tools to understand and change the world. These tools include logical reasoning, problem solving skills, and the ability to think in abstract ways” (Drews and Hansen, 2007, p.3). 
There are many areas and resources in settings that contribute towards different aspects of a children mathematical development.  Work sheets and textbook are an often recourse within a setting with many varieties available. These resources may also include the use of numicon, white boards and blocks. These promote children’s mathematical development through counting, adding, learning shapes and colour, subtracting and number formation. However, Drews and Hansen (2007) argue that continuous use of worksheets and textbooks may persuade children to think that mathematics has nothing to do with the real world and that mathematics only occurs in textbooks and worksheets. Mathematical games in setting can include jigsaws, large dice, number matching, snakes and ladders, computer games and number bingo. Children’s mathematical development are promoted through counting the numbers, sequencing, problem solving, adding and subtracting, measuring and looking at shapes and angles. Drews and Hansen (2007) believe children can play mathematical games in small groups, pairs or as a whole class. Vygotsky believed social interaction would promote development in children by allowing them to solve problems together or to observe each other and learn new skills (Murphy, 1999).  
 “So many things we do in our everyday lives have a strong mathematical connection but is often overlooked within the mathematics curriculum” (Pound and Lee, 2011, p.56). Sand and water stations are often found in the outside area of a setting, these types of stations allow the children to build castles, pour mixtures and make positions. The sand and water stations often contain jugs, beakers, buckets, funnels, saucepans and any item able to carry liquid or substance. The resources available in the sand and water station are rarely transported to another area and will often remain outdoors. This type of station is often weather dependent, unless under a cover, therefore is not always accessible for the children. While playing in these stations’ children are measuring and weighing different substances, problem solving, turn taking and time keeping. 
Block play is an area which can be made up of several different resources, including blocks, mirrors, cardboard cylinders, wooden twigs, boxes and wool. Children can build tracks, houses, towers and dens. Block play promotes thinking skills by problem solving, creating pattern, colour matching as well as exploring their imagination. Levine and Munsch (2010) say Piaget believed children were active learners who learnt best when exploring to increase their understanding of the world. Resources for block play can be natural or plastic and are often recycled materials including egg boxes and plastic bottles. Having natural and recycled resources available benefits the children as it gives them access to a variety of shapes, sizes and textures. Tassoni and Hucker (2004) say that Froebel believed children were able to develop an awareness of concepts through learning with real objects.  
Creative/ messy play gives opportunities to encourage mathematical development through exploring shapes with paint, creating slime and playing with play dough. The resources available allows the children to discover different shapes, patterns, colour and measure different liquids. Children can pull, measure, stretch and shape different materials to promote mathematical vocabulary and comparison including longer, shorter, thicker and heaviest (Beckley et al., 2010). Creative/ messy play areas are accessible to children often with supervision from an adult. Creative/ messy play areas are made up of a plastic, natural and recycled materials including, paint, flour, leaves, shells, feathers, cardboard boxes and milk bottle tops. 
Story books and songs promote children’s mathematical development with little resources needed. Different books promote different mathematical development for example The Very Hungry Caterpillar story book promotes counting, patterns and colours, while the story book ‘We’re going on a bear hunt’ promotes patterns and preposition. According to Pound and Lee (2011) reading, telling and listening to stories will help language literacy as well as analytical and logical thinking. Children can read as a group activity or by themselves in any area of the classroom. 
Gross motor play within the setting are also used to promote children’s mathematical development. Resources available for children include parachute, balls, milk carts, hoops and cones. Activities including climbing on climbing frames, throwing bean bags into hoops and the use of the parachute. The parachute enables children to learn actively while also counting, using direction, preposition, sequencing, creating patterns and looking at quantity and distance. Threading, measuring and pebble sorting are three of many activities available to improve children’s fine motor skills. Fine motor activities promote mathematical development by focusing on the children’s sorting, hand to eye co-ordination, counting, sequencing, and creating symmetrical patterns and shapes. Resources for fine motor activities can include string, beads, pasta, stones, blocks, paint brushes and sand. 


















Section 4
The adult plays many roles when undertaking mathematics in a setting including encouraging curiosity and risk taking, developing problem solving, observing, helping overcome challenges, assessing, supporting decision making, assisting verbally, and planning. “The teacher’s role in this development is key; not only by providing a range of different activities but also in using effective questioning techniques to probe learners’ thinking” (Welsh Government, 2014). Adults can plan for children’s mathematical development by following the National Curriculum, observing, monitoring and assessing. Pound and Lee (2011) say the National Curriculum was introduced to raise the educational standards and ensure an extensive and balanced curriculum. The curriculum for mathematics included shape, number, measure and space. The Welsh Government (2018) believe children develop their skills, understanding and knowledge of mathematics through practical, oral and play activities during the foundation phase. The adult can follow the National Curriculum while also considering planning for different abilities within the classroom.
 Short term planning will enable the adult to focus on specific objectives, meet children’s individual needs and build on children’s current interests. Weekly planning for children will ensure a clear focus for both children and staff. The Foundation Phase pedagogy says children should be encouraged to enhance their knowledge, understanding and skills through the seven areas of the curriculum, different play opportunities included child-initiated play, learning in both indoor and outdoor environments, opportunities to work within a team; small group or paired learning, planned activities enabling them to use their imagination; senses and be creative, tasks to encourage problem solving and the use of different resources (Welsh Government, 2018). The National Curriculum in England say the focus in key stage 1 for mathematical teaching is to enable the children to become confident with numbers including place value and counting (Gov, 2014). Adults can plan appropriately for their lessons plans to ensure every aspect is covered throughout the year and ensure the standards are reached. The National Curriculum in England lists the program of study for Year 1, this includes, number and place value, addition and subtraction, multiplication and division, fractions, measurement, geometry: properties of shape and geometry: position and direction (Gov, 2014). The new National Curriculum for Wales gives opportunities for schools to develop their own curriculum under the statutory guidance of the Welsh Minister (Welsh Government, 2019). The development of mathematics must follow and support the four purposes of the curriculum for Wales (Welsh Government, 2019). 

Children in Year two and above are assessed through taking National Reading and Numeracy Test once a year. These tests help the teachers see the individuals learning process rather than assessing their accountability and school performance (Welsh Government, 2019). The teachers are then able to use the result from these tests to inform teaching, enabling them to focus on what reading or numeracy skills are needed to be worked on (Welsh Government, 2019). Children in Year one participates in Phonics Screening checks to assess if any additional help is needed. These tests consist of children reading from a list of words which contain one or two syllables (GOV, 2014).  Early Years Foundation Stage Profile (EYFSP) are created for each child in the final school term before starting in Year one. These profiles outline the children’s knowledge, abilities and understanding while comparing their progress against expected levels. Teachers are then able to see if children are meeting the level expected, exceeding the level expected or not yet reaching the level (GOV, 2017).  According to BBC (2019) the UK rises in international school ranking with the Pisa Test. These tests are based on result from 79 countries and are completed by 15-year-olds. These tests include reading, mathematics, real life problem solving and science. The United Kingdom has moved from 27th to 18th position in Mathematics. These result show that Asian schools including schools in Singapore and China have the best result, with the highest achieving countries in Europe being Estonia and Finland (BBC, 2019). Wales were the lowest performing country for all subjects withing the United Kingdom (BBC, 2019). Rando Kuustik, a principal in a school in Estonia, believes Estonian pupils do well because the teachers have the freedom to create their own lessons which increases the children’s eagerness to learn (BBC,2019). 
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