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The young mathematician: exploration and problem solving

Section 1

When looking at what activity I wanted to choose I completed research on what helps engage and motivate a child when learning a numeracy skill. By doing this I came to the conclusion that an activity that involves singing and play would encourage the children to learn. 

I chose a counting activity with a popular Nursery rhyme. I decided to combine these together as it has been well researched and concluded that children remember and learn language from rhymes and songs. Keenney 2005 states: Frequent use of songs and rhymes both forward and backward direction are beneficial for children later on when doing adding and subtraction. I will make the activity engaging and fun while encouraging all children of varying abilities to join in by having resources that go beyond what is expected for their age e.g. number cards to 10. The activity will be completed in small groups so that when carrying out the activity I will be able to help each child and monitor how they are improving or if any children need addition help. Also, there is limited space around the water trough. The adults role in this activity will be important as some children need guidance on what to do and what numbers come next e.g. ‘ Find number one fish… find number two fish’. They may also need guidance when placing the right numbered fish onto the right numbered laminated sheet or to sing the rhymes accurately.

	Activity Plan

	
Activity: Collecting fish in water play while singing the Nursery rhyme ‘1, 2, 3, 4, 5, Once I caught a fish alive’.

	
Number of children: 3
	
Age of children: 2-3 years old
	
Number of adults: 1

	
Location: Lots of Tots Crèche 
	
Preparation time: Thirty minutes to print off and laminate the number cards to 10 and fill up water play area
	
Activity time: 20 minutes per group or adapted to the individual Childs attention span.

	
Resources: 
· Magnetic fishing set (https://www.amazon.co.uk/Magnetic-Original-Color-WaterproofEducation/dp/B0751688Y2/ref=sr_1_16?s=kids&ie=UTF8&qid=1519984353&sr=1-16&keywords=magnetic+fishing) I will write the numeral on the fish with permanent black marker.
· Laminated sheets with numerals and the corresponding amount of fish printed and laminated e.g. number 4 will have a picture of 4 fish.
· Water trough.
· Luke warm water 

	
Aim/s of activity: 
· Join in when singing the rhyme 
· To recite numbers up to 10 with an adult prompting them. (This is not expected for their age but as the rhyme goes up to 10 it is an opportunity for the children to practices this)
· Count appropriate for their age or beyond (Count up to three - 24- 36 months). 

	
Links to outcomes: 
Identify numeracy skills and demonstrate an understanding numbers up to three. For the child to be able to recite up to 3 and count to three (one to one correspondence).
(Welsh Government, 2017)

	
Differentiation:
Have an understanding of each child’s abilities and any additional learning needs. Identify while the completing the activity or gaining this information previous as to where each child starts e.g. a child with experience at home with number rhymes may already be reciting up to 10 and counting up to three so will be able to pushed higher, a child who is unable to do this will have more time on reciting, singing and recalling the rhyme. 

	

Health and safety:
I will undertake a risk assessment before doing the activity. The risk assessment will cover any risks that might occur during. 

	
Role of adult/adults: The role of the adult is to assists the child’s learning, and encourage them to sing the rhyme and count up to three by showing them how to e.g. ‘Can I have two fish please?’.  


	
The activity:
This activity can be done indoors or outdoors, I have chosen indoors as the water play area is indoors and the outdoor weather is currently unpredictable. 
First of all I will be singing the rhyme:

“ 1,2,3,4,5
Once I caught a fish alive
6,7,8,9,10
Then I threw it back again
Why did you let him go?
Because he bit my finger so,
Which finger did he bite?
This little finger on my right”

While using the fish as a visual aid to encourage the child to say numbers to ten in order. Then in groups of three children will come to the water area where laminated numbers up to 10 are in order and ten fish and nets in the water trough. I would then as each child to use the fishing rod to fish for number asked and place on correct laminated number e.g. fish with a number two on the side to be placed on the number two laminated card. Then individually I will ask each child to count three of the plastic fish and observe to see if they are just able to just recite or able to recite and count (up to three). 







Section 2

During the activity I aimed to encourage the children to count up to three and make a connection between the numeral and amount of fish by holding three fish to represent three, using the rhyme ‘Once I caught a fish alive’ to encourage the children to recite up to ten. I also held up the plastic fish with numbers on the side to show a representation of what the number looks like. Calvert and Billingsley (1998) stated that when a child was reciting a phone number they remembered this number due to reciting it over and over, this shows that by repeating numbers to the children they will begin to pick up and recite the numbers. 

Before doing the activity I undertook a risk assessment so that I was aware of any children with skin problems. Also, I needed to ensure I would change water daily and clean and dry any resources. Clothes need to be protected so that the children stay dry. If the children were to get wet a change of clothing will be needed. Water temperature needs to be checked, ‘Luke warm’ is ideal to ensure children are comfortable.

Some children didn’t know the song before but they then joined in when we sang the song daily. They enjoyed singing the song and completing the actions as some children requested to sing the song again. Government Wales (2017) states that by 24 to 36 months a child should recognize numbers to 3 and may begin to make marks to represent these numbers so when carrying out the activity. I looked for children who were able to do this and also for the children who weren’t able so knew who needed more time to learn this skill. 

Grande (2012) stated that by doing hands on activities with children will keep them interested and if you read, sing songs and rhymes to children for at least fifteen minutes a day it helps with their language development. When planning the activity I introduced the song into our daily songs routine, which are done during morning and afternoon so that when doing the activity the children knew the song, when I first started singing the song children didn’t know the words but still joined in at parts with a little encouragement, the more we sang the song the more they were able to recite with some children keen to sing on their own in front of others.. 

When carrying out the activity I felt that all the children enjoyed and wanted to join in. Kids club team (2016) states that when children do water play they develop gross and fine motor skills and hand eye coordination through actions such as squirting, pouring, stirring, scrubbing and squeezing. I felt that the activity gave good sensory experiences, this activity also helped gain language development as they were asking questions. During the activity the children had a chance to release energy, whilst I was teaching the children their numbers I was also teaching other things such as language:  empty, full, half, less and comparing volumes. 

When doing the activity I felt that each child gained an understanding of the numbers up to three if they couldn’t understand before and the children that already understood the numbers up to three understood counting higher numbers. One child was disruptive while playing in the water and was splashing the water out of the trough. I realised that this child may not have had much experience playing appropriately in water so I spent time praising and encouraging him to do this.

When looking for the numbers on the fish some children struggled to match with the correct numbered sheet, so I encouraged and showed where the number should be placed and asked them to try again. I gave lots of opportunities to try again and praised when correct.

Early childhood (2017) believes that rhymes help children read better later on in life and when we sing rhymes we naturally speak more clearly and slower which helps children learn words and how words are formed. 

Hibberd (2016) states that when singing nursery rhymes and songs children gain language and communication skills from an early age. By making the activity fun will help engage them will make it more likely a child will sit and join in to the songs. Sangster and Catterall (2009) state that you should understand a child’s ability before choosing a rhyme so that they will be able to understand and join in. 

According to Hill (2011) singing has benefits later in life, and singing along with rhymes and songs develops both sides if the brain. When singing songs and rhymes they help children to learn and remember, rhymes also help with a child’s communication skills and vocabulary (Early childhood, 2017). Both Hill (2016) and Early childhood (2017) agree that nursery rhymes benefit a child later on in life. 

Clarkson and Philip (2006) states that rhymes are a good use of teaching and can be creative way of teaching mathematics. Kenny (2005) discussed that songs and rhymes where you count either forward and backward help children add when counting forward and subtract when counting backwards. Different words in songs and rhymes help the basic foundation of mathematics such as few, many and plenty.

Anon (2013) states that you shouldn’t just teach children to recite numbers but to attach those numbers to a noun such as ‘Here are three pencils on the table’ so that they can understand quantity. Anon (2012) also stated that reciting numbers is not enough for children to have mathematical success later on as counting requires assigning numerical values to objects in a chronological order. 

DeGroot (2012) states that mathematical play needs to have environments and activities which support cognitive development and practitioners can use mathematical play to have an understanding of what areas need further growth and development. 

In conclusion, I felt the activity went well and the children learnt a number of skills while still enjoying.  Next time I would choose children in groups of mathematical ability. When weather is more reliable an outdoor setting would be practical as there was little room indoors. From looking at theorists such as Montessori’s theory on pouring, I could of done an activity, which showed capacity of water and pouring the same amount of water into different sized cups. 

Section 3

During the activity I used a few resources such as warm water in water trough, a plastic rod/net and plastic labelled fish (ten fish) and laminated paper with numbers up to ten on separate sheets with the representation of the number with pictures of fish. 

Learning station (no date) believes that magnets help a child develop a variety of skills and children love magnets as they involve hands on activities. The skills which magnets provide are coordination skills as children attach and remove magnet from metal surface, language skills as they speak about the activity, thinking skills such as cause and effect, mathematical skills such as more and less, on and off, size and shape and lastly they will learn creative skills as magnets are an open ended toy. 

I chose to use numbers on the fish and printed sheets with numbers so that the children were able to recognize what each number looks like, Welsh government (2017) states that this is important due to that children need to see a visual of what a number means to gain understanding. 

Craycroft (2014) stated that children in Montessori Early Childhood classrooms enjoy wet pouring work, playing in water area is important to gain schemas of in and out, less and more. Montessori’s theory is to emphasize an active learning, independence, and cooperation and playing with other children, so their classrooms encourage water play. 

Duffy (2007) believes that messy play is important to a child’s mathematical development as it includes counting, calculating shape, space and measure. Messy play offers opportunities for counting such as sharing out resources e.g. sharing out fishing rods. Messy play also gives opportunities to explore their senses especially touch for example touching water or tipped water on their top. 

Children learn mathematics through play from a variety of different experiences, for example; water play can be used for mathematical language such as how heavy, light, empty, full, big, small. Water play also develops communication skills as you ask questions ‘How much water can go in this tub?’ when using water you can also look at the difference between wet/dry and hot/cold which also stimulates a child’s sense of feeling (Early Years, no date). Rhymes and stories benefit children to gain mathematical knowledge such as ‘1,2,3,4,5 Once I caught a fish alive, 6,7,8,9,10 then I let it go again…’ by doing these rhymes they can also help with developing literacy skills by singing along and rhymes also help develop a child’s ability to sequence. 
 
In the activity chosen there are laminated sheets with the numbers up to ten and also pictures of fish e.g. number four with four fish. Leinhard et al (1991) states that the use of representation is important for the understanding of mathematics as they can play an important role in the explanation of mathematical ideas. A visual representation of numbers always the connection between experience and concept and then gain insight on abstract ideas (Post & Cramer, 1989). There are benefits when using visual representation as you gain understanding of what a number represents (Hall, 1998). 

Section 4

According to National Literacy and Numeracy Framework (2015) there has been raised standards for practitioners to develop Literacy and Numeracy skills through the foundation phase areas and to be continuous, enhanced and a focused provision in both a outdoor and indoor setting. The practitioners role is to also discuss and to have discussions with parents/ carers to ensure that they understand what the child needs help with e.g. extra help reciting numbers. The framework also requires a practitioner to help a child with their own self-assessment while they are assessing the child they need to monitor and report the child’s performance so that they are able to identify when the children need additional support (National Literacy and Numeracy Framework, 2015). 

Department of Education (2017) states that a practitioner must support a child in four specific areas, one area is Mathematical Development and this involves providing opportunities to develop and improve their counting, understanding and using numbers, calculating simple addition and subtraction skills. The department of education (2017) also states that a practitioner must consider that each child has individual needs so that they can plan the right activity that will encourage their learning. When a practitioner is planning a mathematical activity they must understand that each child learns differently and reflects this in their activity. 

Welsh Assembly Government (2008) stated that the role of the adult is crucial when a child is developing numeracy is to have an understanding of how each child learns, so that focused task sessions are prepared. Froebel (1782-1852) stated that it was important for a practitioner to observe children so that we are able to see their worlds and how they learn. 


The National strategies primary (2009) states that assessments, planning and observations are done to support every children’s development when learning in mathematics. An adult will observe a child and take not of key points which they have seen and heard so they can see where I child is having difficulties. There are two types of observations, which are formal, and this is a planned observation where you are looking for a specific outcome and there is informal which is carried out on at the moment basis. When carrying out an assessment they look at progress and attainment in mathematics this would be based on the observation. The National strategies primary (2009) speaks about planning being important for a child’s development and the learning of mathematics, a plan will be based on observations and assessments to ensure that the activity will benefit the child. There are different types of planning which are long term learning expectations that ensure you cover all areas of learning. Medium term planning is from two to six weeks and this covers experiences and activities, which are appropriate for groups. Short term planning will involve setting up activities or information which needs to be included in day to day, this planning is usually informed from on going observations and assessments as a child’s abilities will expand. 

One of the adult’s roles is to also involve the parent/ carer. Donald (2011) identified that research has shown that the role of parent/ carer in a child’s learning and the home environment is now being recognised being important for a child’s early numeracy experiences. Parents are the first teachers in a child’s learning and are the key role in play and developing the skills use throughout their education. When involving parents they gain understanding of their child’s education, parents can carry on further education at home with understanding of how subjects are being taught in school. Smidt (2005) states that as a practitioner you should watch how they play and learn, by observing children a practitioner can plan and assess for children’s education more effectively. Observation is important for leaning as it is considered to be the most beneficial ways of teaching as you are able to understand what educational step needs to come next. Early years (no date) states that the role of the adult in a setting is to provide materials and encouragement and support new activities and learning. But play cannot be directed by adults, they can enhance and extend play but not interfere. 
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