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The Activity Plan

	The activity
	The activity is to design and make a boat which should be able to float on water.
What is the boat made out of?
How many things can fit on the boat?
Is it recyclable?

	Number of pupils
	5

	Age of pupils
	4 - 6

	Number of adults
	3 adults – 1 to run the activity, 1 to help the younger pupils, 1 to watch the over the water pit

	Location
	The water pit or a nearby river depending on the weather conditions and height of the water at the activity time

	Preparation time
	20 minutes to set up before the pupils arrive

	Activity time
	Time to make the boat – 45 minutes,
Time to float the boats and check how many weights fit on – 30 minutes,
Time to make a conclusion – 15 minutes.

	Resources
	Natural objects such as – Stones, shells leaf's sticks.
Recyclable materials – plastic bottles, lids, pegs, bags, toys.
Weights to test strength of boat.
Sellotape to stick the boat together or glue.

	Aims of the activity
	The first aim of the activity is to make a boat out of recycled materials. The second aim of the activity is to test and see if the boat floats or sinks. The third aim of the activity is too fix up each boat to ensure each boat will float so they have a working boat at the end of the session. The fourth aim of the activity is too let the pupils chose a selection of small objects and ask each child to add up how many objects they can fit on.

	Links to outcomes
	The children should develop their mathematical skills within the work in a fun way.
The children should have a rough understanding of the forces of a floating object.
The children should be able to name some materials which will float.
The children should be able to name some materials which will sink.
The children should understand that some materials will sink in one shape but may float in another shape. 

	Differentiation
	Do any of the pupils have additional learning needs?
Think of the different abilities of the pupils.
Think of the different abilities because of the different age range.

	Health and Safety
	Two of the adults will remain with the pupils at all times. The other adult will remain on watch by the water for health and safety reasons. This will minimize the risk of anything happening near the water.

	Role of the adult
	Play should not be directed by the adults. The adults can provide materials and encouragement and open the door to new activities and learning. They can support, enhance or extend play, but the moment they try and take over or interfere its progress then it ceases to be the pupils play.

	The activity
	The activity should start with the pupils all sat at their seats and you should give them all a piece of paper each and ask them to draw a boat which they will be making. Whilst the children are doing that you should double check that all your equipment is set up correctly. You should then let the children start to make their boat with all their recycled materials making sure that the children are not taking all the materials leaving someone without anything to use. You should then test all the boats to make sure they float. If they do then good if not then you should sit down with the children and help them fix the boat so it will float. Once every boat is floating in the water you should then take out the weights or stones or object you wish to use for weights and let the children place a weight on the boat individually so they can do it independently. You should be making sure that the children are counting what they have used and taking away if they are removing weights etc.

For the older children you could ask them to add up the weights and see how much they have used. If they are confident with their mathematical skills, you could ask them so convert their results for example if your boat is 300 millimeters then you can tell them that it is 30 centimeters. 
Here is a list of things you should discuss with the children during the activity:
· The material the object is made from – will it float? Does it absorb water? Some materials are porous therefore they float initially then they sink as they absorb water.
· Some materials can sink but can be manipulated into an object that will sink for example a sheet of paper will sink but a paper boat will float. (show example to the children, use this as your boat)
· The forces of the object are a big factor as gravity will pull objects down but the water will push it up, if the pull down is greater than the push up the object will sink however if it is smaller than then push up than theoretically it will float.
· Explain density. Density = Mass/Volume
· The liquid the boat will be placed in as object behave in different liquids.
There are multiple sensory opportunities which you should also discuss.
Watch what happens when: e.g. you put something in the water, is any of it out of the water? Did it sink straight to the bottom or not?
Feel what happens when: e.g. you hold down an empty plastic bottle/ inflated balloon at the bottom of the trough of water.



The activity plan above in my opinion is a strong activity plan. By this I mean that I think children will learn mathematics in a range of ways by doing something fun and partly individual. I believe that it is a safe activity to do as there is an extra member of staff present specifically for health and safety reasons. I also think that the activity is suitable for children with additional learning needs as they can also design a boat, a member of staff can assist them in making it and then they can balance objects on top and count how many are there. The resource should all be recyclable materials this will help the children to understand the importance of recycling. In doing this it will help to protect the environment. In my opinion the activity is a safe activity as there is no electrical equipment involved therefore it should reduce the risks of an accident involved there. There is an extra member of staff there specifically to stay at the water in case one of the children want to play in the water or decides to mess around by the water. If I was to plan this activity again, I believe that I would change the age range of the group as I feel that if I had an older group of children, instead of four-year old's then there could be a bigger mathematical aspect of the activity. By saying this I meant that we could create a difficult equation that they would have to answer by making the boat. If I did this then I feel that I could have introduced a scientific aspect to the activity too by discussing the forces in depth rather than just skip over the topic.
This activity is linked to Bruner’s research of the spiral curriculum. This is because a child’s understanding of a concept at that moment of time is based on the child’s knowledge which may be incorrect. The children will need to work through the process of reviewing their ideas as new information is given to them this will improve the quality of their work overall. 
Spiral             
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Repeating these steps when you receive new knowledge or experiences, each cycle will lead to a deeper understanding of a concept, adults can use the model above to support a child. Vygotsky referred to earlier concepts a ‘pseudo concept’ before they are fully developed, and he believed that true concepts were not fully formed until adolescence at the earliest. (Vinner, 1997) 
When looking at learning math’s through play it is important to look at multiple theorists such as Piaget, Vygotsky, Bruner which is above and Smilansky and Shefatya. 
Piaget’s (1936) theory of cognitive development tells us how a young person builds a mental image of the world. He does not believe that intelligence was a trait and thought that cognitive development as a process which happens because of the biological maturation and interaction within the environment. He tested this by not measuring how well children could spell, count and solve problems as a way of testing their I.Q. He decided to do his research in a way which will find the fundamental concepts such as the idea of number, time, justice, causality, quantity and so on. There are basic components to the cognitive theory by Piaget:
· Schemas which are the building blocks of knowledge
· The adaptation processes that enable the transition from one stage to the other (assimilation, accommodation and equilibration)
· The stages of cognitive development;
· Sensorimotor,
· Preoperational,
· Formal operational,
· Concrete operational.


Schemas

There are lots of different meanings of ‘schema’, which theorists such as Cathy Nutbrown, Cath Arnold and others have researched within their work. However, it was the work of Chris Athey in the 1980’s that was highly influential in bringing awareness about the term, which she said the meaning was “patterns of repeatable actions that lead to early categories and then to logical classifications”. However, Nutbrown described Schema’s as “a pattern of behavior which has a consistent thread running through it”. This leads us to believe that underlying similarities can be found in what young children are saying and doing.  We see this by paying close attention to a child directed play session. 
The work of Bartlett, Piaget and Inhelder defines schemas as cognitive structures, which Meade and Cubey back up by saying “forms of thought … like pieces of ideas or concepts”.  The patterns of behavior within children show us an insight to their forms of thought, their concerns, to which we will respond as we share more play time with them.
Piaget stated how important schemas in cognitive development were and described how you came to acquire them. 
He believed that newborn babies have a small number of schemas - even before they were born. These neonatal schemas are structures which are underlying innate reflexes, these are genetically programmed within us. An example of this is that babies are born with a sucking reflex. This is triggered by something touching the baby’s lips. The baby will breastfeed, or suck on a person’s finger or a dummy. Therefore, Piaget assumed that the baby has a sucking schema.

Assimilation, accommodation and Equilibration 
Assimilation - this deals with a new object or situation.
Accommodation - this happens when a schema refuses to work and needs to be changed to deal with a new situation or object.
Equilibration - Piaget believed that cognitive development was not a progress at steady rate but rather in leaps and bounds.
Equilibrium happens when a schema within the child can deal with most new information that they are given through the process of assimilation. There is an example of this in the diagram below.
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The stages of cognitive development

Piaget’s four stages of cognitive development which show an increasing sophistication of the children’s thoughts:
· Sensorimotor stage which is from birth to the age of two
· Pre-operational stage which is from age two to age seven
· Concrete operational stage which is from the age of seven to eleven 
· Formal operational stage which is from age eleven to adolescence and adulthood.
Each child will go through these stages in the same order and child development is determined by the biological maturation and the interaction with the environment. Although you have to go through each stage, there are differences in the rate at which the child will progress through each stage. This is because now two children are the same. 
The sensorimotor stage
The main object during this stage is object Permanence - this is knowing that an object still exists, even though it may be hidden. This uses the ability to form a mental representation of an object.
Preoperational stage
During this stage, the young children will be thinking about certain things symbolically. This is the ability to make a word or an object stand for something other than itself. 
Concrete operational stage
Piaget considered the concrete stage a huge turning point within a child’s cognitive development. This is because it sets of the logical or operational thought. By this I think he means that the child can think things through in their head rather than physically testing everything out in the real world.
Formal operational stage
The formal operational stage starts at the age of eleven and will last through to adulthood. This is when people develop the ability to think about logically tested hypothesis and the ability to think about abstract concepts.

Bruner and Vygotsky both study a child's environment, especially the social environment, more than Piaget did. They both believe that adults should play an active role in assisting the child's learning.
Bruner, similarly to Vygotsky, emphasized the social nature of learning, stating that other people should be there to help a child develop skills through the process of scaffolding. The research behind the term of scaffolding is very similar to Vygotsky's theory of the zone of proximal development, and the terms are often used to back each other up when in used in a discussion. Scaffolding involves helpful, structured interaction between an adult and a child with the aim of helping the child achieve their specific individual goals.
Gender
It is believed that gender has a big difference on how young children learn mathematics within primary school. Culturally and socially, it is thought that boys are better at mathematics whereas girls are better at reading. However, this is not always the case.
According to Devarakonda (2014:13) “‘Gender’... is a socially constructed concept relating to roles, acceptable behavior and activities and attributes that a given society considers appropriate for men and women.”
There are also many studies which prove that men are paid better than women because they are better suited to high paid jobs whereas women are suited to be cleaners or a stay at home mother or house wife. This is no longer the case as most of the jobs today are for men and women however the pay is still not equal.
Foundation Phase Pedagogies 
The Foundation Phase has multiple areas of Learning which are taught through practical activities and active learning experiences both within doors and outdoors. The areas of learning are; Personal and Social Development, Well-being and Cultural Diversity. Language, Literacy and Communication skills. The Foundation phase is a vital aspect of a young person’s education within nursery and primary schools.  One of the main parts of the foundation phase is mathematical development.
There are multiple things that a child should be able to do one of these is by identifying processes and connections. They should be able to do this in a few different ways. Some of these include: selecting appropriate mathematics and techniques to use to solve a problem, selecting appropriate equipment and resources etc. They should also be able to represent and communicate their work by using every day and mathematical language to talk about their own ideas and choices, by presenting work orally, in written form and pictorially, and a devise and refine informal, personal methods of recording, moving to using words and symbols in number sentences. 
They should also be able to use a list of number skills. Some of these include: the use of number facts and relationships, using fractions, using decimals, using percentages, using ratio, calculate using mental and written methods, estimate and check results, manage money (this can be linked to socio-dramatic play). They should also be able to use measuring skills such as length, weight/mass capacity, time skills, temperature, area and volume, angle and position.
They can also use geometry skills such as shape and movement and using data skills by collecting and recording data and by presenting and analyzing data to interpret results.
(Welsh Government, 2015)

Sources
Devarakonda, C (2014). Diversity and Inclusion in Early Childhood: An Introduction. London: Sage. 13.

Athey, C (2007). Extending Thought in Young Children: A Parent - Teacher Partnership. 2nd ed. London: Paul Chapman Publishing. 


McLeod, S. A. (2018, Feb 05). Bruner. 
Accessed from https://www.simplypsychology.org/bruner.html

McLeod, S. A. (2018, June 06). Jean Piaget's theory of cognitive development. Accessed from https://www.simplypsychology.org/piaget.html

Vinner, S. (November 1997). The Pseudo-Conceptual and the Pseudo-Analytical Thought Processes in Mathematics Learning. Available: https://link.springer.com/article/10.1023/A:1002998529016. Last accessed 01/03/2019.

Welsh Goverment. (2015). Foundation Phase Framework Revised.Available: https://beta.gov.wales/sites/default/files/publications/2018-02/foundation-phase-framework-revised-2015.pdf. Last accessed 02/03/2019.
	
	
	



image.png
Equilibration

4

New Situation

4

Disequilibrium

Accommodation




