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Section 1
	Activity Plan

	
Activity: Floating and Sinking activity


	
Number of children: 20

	
Age of children: 4-5
	
Number of adults: 5

	
Location: Nursery classroom

	
Preparation time: 10 minutes
	
Activity time: 30 minutes

	
Resources: Two to three basins/containers filled with water (depending on availability of resources), along with numerous items that will sink or float. These items will begin small, such as paper clips and small stones, and straws and leaves. Other items that could be used include pine cones, bouncy balls, wooden blocks, and colouring pencils and crayons. An interactive whiteboard for practitioners to note results will also be required. 


	
Aim/s of activity: To sort materials into groups based on their basic material properties. To find out about the uses of different materials, and to aid the children in being able to create their own hypothesis. Through this activity children will also learn which materials will float and which will sink, allowing them to learn about the physical properties of objects, and the reasoning behind these results. It could also be asked if the children notice any patterns in the behaviours of the objects, and if they can understand that objects that are metal, for example, sink. 


	
Links to outcomes: The purpose of this activity is to provide children with understanding relating to patterns, weight and density. There is also an opportunity to teach about hypotheses, as the children will be asked to predict the outcomes of the activity.


	
Differentiation: This activity is suited to all children, as although some at this stage may not be able to predict the outcomes of the items, as to whether they float or sink, however will be able to see, when implemented, the results of the activity. Densities and weight may also be difficult to see for some children; however, this should be supported, and time can be spent with the children who need further explanation as to the reasons behind the behaviours of different materials. The items used to complete the activity will range in density and weight, in order to fully show the extent to which some materials float and others sink.


	
Health and safety: Staff will need to be supervising the activity at all times, to ensure that the children do not come to harm from the use of materials, such as wooden blocks and stones, which could harm them. It is also important to ensure that the children are kept safe around the water containers, as spills could cause the children to become cold and possibly therefore unwell, and the risk of drowning in the water, although small, will also need to be considered.


	
Role of adult/adults: The role of the adults in this activity is to ensure the safety of all children throughout. It is also the adults’ role to encourage the children to try using different objects in the water, and to ask them questions at regular intervals. Questions such as ‘which objects do you think will float and which will sink?’ and ‘why do you think that floats/sinks?’ could be asked both before and during the activity. 


	
The activity: First, explain to the children the purpouse of the activity, which is to learn about the different densities of objects, to understand why some float and others do not. It should also be explained that the children will be learning about patterns in materials, and that there are reasons behind why some objects float and others do not.

The children will be given paper and something to write/draw with, and this paper will already have a table on it, with drawings/images of all items used in the activity. The first piece of paper they are given is for them to make predictions on, and so they can mark an ‘X’ next to those they think will sink, and a ‘/’ next to those they believe will float, and so all materials that will be used can be presented to them, most likely laid out on the floor in front of them, while they sit in a circle on the floor around the water basins. 

Once the children have marked which items they think will sink or float, the main base of the activity can begin. The containers of water would be shown to the children, and then each item would be shown one-by-one, and then they could be asked for each item, ‘do you think this will float or sink?’. The children can then be asked to collect an item each, and then told to slowly drop their object, one at a time, into the water carefully, so that it can be seen what happens. After each item, the children would note down the result from the object, and then asked if their predictions met the results. 

Once all of the objects have been placed in the water, they should be asked if they noticed a pattern in which things floated and which sank, with the aim that they noticed metal objects sinking, and materials such as lighter plastics float. The densities of the objects could be discussed, but only so far as to explain that metal is denser and therefore sinks, while materials such as wood are less dense, and therefore can float. 

With use of targeted questioning, the adult will be able to see what the children have learned through the activity, and to see if their understanding has developed. The questions that could be asked include ‘why do you think that object floats/sinks?’ and ‘is there a way to make that object sink even though its floating now?’.




Section 2
The activity planned is a sinking and floating activity, to promote the development of pattern recognition in children. From a child’s perspective, they associate their education settings with play, rather than education, whereas traditionally, they would be a place for learning and not play. However, some children, who were involved in an early education where their learning and play were integrated, do not make the differentiation between learning and play when asked about their experience once moving to primary school. (Pramling, Klerfelt, and Williams Graneld, 1995).
Children learn mathematics through play, whether it be symbolic, social, creative, exploratory or role play. One factor of learning mathematics is developing the ability to recognise patterns, which was the purpose of the activity that I planned. The activity allowed children to learn about patterns in weight and density, such as the feeling of the stones, which would have been much heavier than other items, such as leaves. It is believed that patterns play an important factor in learning mathematics from an early age, and some have even stated patterns as being the science of mathematics. Mathematical problem solving is a journey, which is believed to involve the ‘uncovering, exploring, analysing and understanding of mathematical patterns’. (Schiro, 2004; 193).
The resources stated in the activity plan are ideal for the activity itself, however with the number of children involved, it may be difficult to allow each child to test an object each. This could cause competitiveness to occur between the children, however it could easily be adapted to suit two smaller groups of children, or even to make use of more materials, such as balls of paper, feathers, pegs, cork, and even larger items such as a bar of soap, pine cones, and sticks. Froebel (1912), believed that children need to be active and engaged in meaningful play, and so developed Froebel’s ‘gifts and occupations’. These comprised of twenty devices and activities that were used to introduce children to objects and relationships found in nature, which assumed that there was a natural and mathematical logic which was underlying in all things in nature. It was Froebel who introduced the use of pattern recognition, as his seventh and thirteenth gifts, and believed pattern recognition to be the basis of children developing mathematical skills. He believed that children’s play was their work, and that children should not have set ‘play time’.
The worksheets that could be assigned to the children would look similar to this, however with images next to each object name to ensure understanding:
	Predictions: 

	Feather
	Cork

	Leaf
	Pegs

	Straws
	Crayons

	Pencils
	Stones



The children would then place a cross next to the objects they believed would sink, and a tick next to those they believed would float. This is as children at the age specified, 4-5, are unlikely to have developed the ability to write the words ‘float’ and ‘sink’. However, this still may be too complex, and may be made easier if the practitioners leading the activity made use of a whiteboard and pens instead, writing down the children’s predictions in a larger font, and then seeing if the results matched the groups predictions. 
Another factor that could be considered, is developing the children’s problem-solving skills. The proposed activity allows for the exploration of weight, density and patterns; however, no problems are considered. The children could be asked, for example, how a floating item could be changed, or added to, in order to make it sink. Items such as a cork could be adapted to create small boats, by adding matchsticks and a paper flag. Other creative activities could be adapted from each material, such as seeing if a ball of paper will sink, while a sheet of paper may float, or creating a boat out of paper, in order to hold items that would normally sink, however with a piece of paper crafted into a boat, would float. According to Webster-Stratton and Reid (2004), children who adopt suitable problem-solving strategies are able to play more constructively, are more liked by children their age, and are much easier to cooperate with at school and at home. These children also find learning new skills much easier, as they already have the schema for problem-solving. 
Mix (1999) argued that the human brain has specific mechanisms for the processing of quantities which he believed are innate, instead of a product of culture or language development. This means that it can be recognised that mathematical abilities are innate, and that children are able to ‘do maths’ from a very early age. Children are able to understand when two objects have the same number or quantity, and some researchers, such as Mix, Huttenlocker and Levine (1996), argue that young children develop simple equivalence before they are even competent counters. 
This activity could have been better catered to the ages of the children, as some of their developmental levels may not have reached stages where they are able to write clearly. However, the ability to recognise densities, patterns and number will be present, and therefore encouraged by this activity. Children who have a well-developed ability to count used as a tool for problem-solving, could make use of counting to compare sizes, to accurately count without needing to physically touch objects, and use more complex mathematical strategies, such as pattern recognition and weight and density measurements. (Purpura and Lonigan, 2013).
Overall the activity suited the age of the children after being adapted, however would have suited better to a smaller group of children due to the limited access to resources. If more resources were available, then the children would each have been able to test an item in the water, making it more inclusive and taking away the element of competition which could have occurred due to there not being enough items for each child to have had a turn in testing the sink/float theory in the water. 
Section 3
According to Bruce (1987), subjects like mathematics cannot be separated for young children, as they learn in an integrated way, and not in sectioned lessons. She believes that a valuable education is based on three things: the children themselves, the context in which they are learning, and the knowledge and understanding that they gain through development and learning. Children are learning mathematics all the time through numerous play activities. 
There are numerous resources that can be utilised to help teach young children mathematics, which range from Montessori’s mathematical counting tools, to simple shape matching games and puzzles. Children must be provided with opportunities to identify and use numbers, patterns, shapes and colours, all of which contribute to the development of their mathematical skills. These skills can be developed by children both indoors and outdoors, whether they are indoors learning about weight and density, or they are outside exploring the natural world, investigating the shapes of trees, the patterns in leaves and the numbers seen in everyday items. (CCEA, 2005). 
According to Tucker (2014), the environment plays an important role in in children being able to develop as self-directed learners, and environments that encourage their self-esteem, increase opportunities for independent learning and positive risk-taking. Appropriate resources should always be provided in order to inspire and motivate the children, and space is an important factor in allowing children to interact with each other. Numbers should always be obviously displayed in settings, as the best resources are often those that are aesthetic. This allows children to observe numbers in all activities they complete, allowing them to gain a grater understanding of the way numbers work. Spaces in early years learning environments should also be sectioned into different areas of learning, as they can provide ‘meeting areas’ where children can discuss their ideas, work on problem-solving, and make connections between mathematics and other areas of learning. Pound (2008), believes that providing these opportunities ‘is to be welcomed because it highlights the links between mathematics and other aspects of life and learning.’ 
There are a number of early years settings who will not have access to a vast majority of learning resources, however there are always ways in which mathematics can be taught. The use of weighing scales and different materials can teach children about weight, measuring tapes can be used to teach distance and building blocks can help with pattern and sequence development. A choice of varying resources and context should be provided, which are relevant to children in settings interests, learning needs and abilities. For instance, interventions should always be available to children who need them, especially for those who are lower achievers, those on higher levels, and children with additional learning needs. Opportunities should also be available for use of the outdoor classroom, and for the use of technology to enhance learning. (Welsh Government, 2016).
Brousseau (1997) developed a scheme called a ‘milieu’, where learning takes place in an interactive environment, where ‘social forces’ and classroom practices are combined. The ‘milieu’ considers practitioners, learners and the specific subject areas, as well as the environment in which learning, and teaching takes place. Factors that affect how practitioners and children react to different tasks and activities that involve numeracy learning include the ethos and ways of working in the classroom, the organisation of the classroom, and the level at which children and practitioners are responsible for ensuring learning.
Children, by the time they reach the age of five, are expected to be able too count from ne to twenty, and to be able to place these numbers in order and say which has a higher or lower value than a given number. They are also expected to be able to use quantities and objects to add and subtract two single-digit numbers, and to solve problems, including sharing, doubling and halving. These expectations however may be too much for some children, as there are those with additional learning needs, and those who may not have the at-home resources to enable them to learn these factors outside of their education settings.  
Section 4
The role of the adult in early years settings is mainly to monitor children’s progress, and to ensure that additional support is given where it is needed. Adults are also there to plan a number of play experiences, some of which will focus on mathematics itself, and others which bring out the mathematical side of learning. The learning environment in which the children are based should always be stimulating and should have numbers displayed meaningfully throughout. The role of planning practical and enjoyable activities is also the responsibility of practitioners in settings, ensuring that these activities develop mathematical understanding and the use of mathematical terminology. (Gov.uk, 2014).
Observation is an important factor in early years settings, as it allows practitioners to find out how children are developing, what they enjoy doing, and what they are learning through the experiences provided. Observation involves looking and listening to the children, to see how they feel about the experience they are being provided with. It allows for parents and practitioners to see whether children are developing at the expected rate, and the reasons as to why they may not be. It also allows practitioners to see whether the resources and equipment that they are providing are suitable to the children in order to allow them to develop new interests, and to gain new skills and understanding. (Early Years Matters, 2018).
Assessment is also an important factor in the early years, and takes form in on-going assessments, and summative assessments. On-going assessments are completed by practitioners on a daily basis in order to see what the children have learned or can already do, to aid the children in moving on with their learning. Summative assessments however are more formal and are completed using skill ladders across the four Areas of Learning set out by the Early Years Foundation Phase. These are completed within the first six weeks of a child’s Reception Year and are then reviewed to see what the children are capable of, and whether or not additional intervention and support is needed for some children. (Welsh Government, 2017).
[bookmark: _GoBack]The National Literacy and Numeracy Framework (2016) have a set curriculum, stating several abilities that children should have by the time they reach certain ages. For example, it states that children in reception can count reliable up to 10, read and write the numbers up to 10, and compare and order numbers up to at least 10. However, the framework does not mention children who may be slower learners, or may have disabilities or additional learning needs, which could cause them to reach these stages at later ages. The Framework also states that learners at this age should be capable of using 1p, 2p, 5p and 10p coins to pay for items, which again is an unreasonable expectation, as although children at this age may be able to do these things, again, at no point in the Framework, does it allow for children with additional learning needs or less capability for others. 
The Early Years Foundation Phase (2017) has several criteria set for children at different ages, with expectations set for each age group, and for each area of learning. For mathematics, the criteria include having the ability to recite numbers to a certain extent, to be able to separate groups of objects in different ways and realising the result is still the same, and to use number in play. They have also set out the ways in which the environments could be more enabling, and how adults can facilitate the learning of mathematics in young children. The framework however does not focus on play and has gaps where adults could facilitate this learning more, and different environments could be introduced to facilitate the learning of mathematics in everyday life. 
Overall, there are still places in which the Welsh early years education system could be improved. For instance, there should be an inclusion of more varied environments to facilitate learning, and the settings provided should base their teaching on real life experience, as this is how children enjoy learning. Play is important for children, and they learn well through it, and so more early years settings should focus on the inclusion of play to develop mathematical and other skills, instead of sectioning classrooms off, and setting specific tasks for different areas of learning. 
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