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	Cynllun Gweithgaredd
Activity Plan

	Gweithgaredd:
Activity:
Introduce times tables using Array Patterns and Numicon

	Nifer o blant:
Number of children:
6 in pairs
	Oed y plant:
Age of children: Year 2 class aged 6 and 7 years old
	Nifer o oedolion:
Number of adults: one

	Lleoliad:
Location:Quiet area
	Amser paratoi:
Preparation time:30 mins
	Amser gweithgaredd:
Activity time: 1 hour

	Adnoddau:
Resources:
· Power point
· Flash cards
· Numicon 
· white boards
· white board pens and erasers



	Amcan/ion y weithgaredd:
Aim/s of activity:
To improve the children’s understanding of multiplication using array patterns and repeated addition.

	Cysylltiadau â deilliannau:
Links to outcomes:
Curriculum for Wales:  Foundation Phase Framework
· Count in sets of 2s, 5s and 10s
· Understand that multiplication is repeated addition, eg. 2+2+2 is the same as ‘three twos’        
(Curriculum for Wales, Foundation Phase Framework. Revised 2015)


	Gwahaniaethu:
Differentiation: The children are similar in age but there is a vast variation in confidence and ability, including one child with learning difficulties. Mixed gender.



	Iechyd a diogelwch:
Health and safety: A risk assessment for setting and equipment is already in place.


	Rôl yr oedolyn/oedolion:
Role of adult/adults: To discuss the task with the whole class and encourage children to participate in answering the questions on the power point.
To work with children in pairs, reinforce previous discussion.
 Assist and support when necessary to complete task.


	Y weithgaredd:
The activity:
Displaying array patterns on a PowerPoint display while the children are sat on the carpet.
Explain how counting 20 can be time consuming but if we were to count it in a different way we could say; we have five rows and, each row, had four columns then 5x4=20, 4x5=20 also 5+5+5+5=20 writing this on the class white board to help the children visualize what is expected.
Display examples of questions and answer as a class.
Working with children in pairs, repeat the examples from earlier if necessary and give each individual child their own white board to write their own sums. 
Show one flashcard at a time with an array pattern on.
 Encourage the children to count in 2s 5s and 10s and remind them that they can use the Numicon if they choose too.  






Evaluation
This activity was planned and implemented to meet the criteria set out in the Curriculum for Wales: Foundation Phase Framework, which states that Year 2 children should be working towards this area of learning skill. They should understand that multiplication is repeated addition and count in groups of 2s, 5s and 10s. (Curriculum for Wales, Foundation Phase Framework. Revised 2015).
Introducing the children to this activity was challenging as school taught mathematics is more formal, it is the role of the adult to create context enabling children to make connections between school mathematics and real life situations (Pound, 1999). It is important that as practitioners we facilitate children to learn new and more powerful strategies. If these are forced upon children irrespective of their own methods they will not understand and as a consequence feel self-conscious and defensive about their own methods (Hughes, 1986).
In this activity we used Array patterns of planets, rockets, fruit and other objects that are familiar and are of interest to the children. Bruner suggested that children go through three phases when learning and that using resources such as Array patterns and Numicon is referred to as  the enactive phase when children physically engage with something that they can explore and manipulate ideas. The iconic phase is when children use the idea in a more abstract way by visualizing  them to assist with their learning. Finally the third phase is the symbolic phase when children can use the abstract ideas to assist with their mathematical learning (Taylor and Harris (eds) 2014). Lewis (1996) says that it is vital that practitioners plan and create activities that are engaging and of interest to the children. This is also supported by Estyn who state that children’s interest should inspire mathematical development (Estyn, no date). Presenting the mathematical problems on a white board in a situation that the children are familiar and comfortable with enabled them to benefit from their more knowledgeable peer. This is supported by Vygotsky’s theory of  The More Knowledgeable other and that providing scaffolding which will give the children enough of a boost to succeed themselves. Once the children have mastered the task then the scaffolding of their peers can be removed and they will continue to complete the task on their own (Cicconi, 2013).  
Working in pairs with the children who had differentiation in abilities is supported by Vygotsky’s theory that children on the edge of learning a new concept could do so from his or her peer (Taylor and Harris, (eds) 2014). The children were given their own white board and pen to write down the question themselves to help them engage in the activity as ‘learning is a creative, active, engaged process’ (Stanford University, no date). Array patterns of fruits and vegetables were printed on flash cards, initially the children worked together requiring support and encouragement from the adult. Siraj-Blatchford et al., (2002) believes that for children to progress in math’s they need to be involved in systematic, focused teaching groups where the adults are actively teaching. Initially some of the children used Numicon to assist with the visualization of the task and to allow them to utilize their own abilities and their pre-existing methods (Wood, 2013).
As the children became more confident in their ability they became competitive and were enthusiastic to complete each question. According to Bruner (1960) children need to process new information and their understanding as it develops. His Spiral Curriculum theory explains how knowledge is a spiral of discovery, children learn by exploring and asking questions, naturally driven to  seek an understanding. Children continuously reflect and   evaluate repeating each stage as and when they learn or experience new information or situations. Each encounter will lead to a deeper understanding of the concept.  Hardin (1999) agrees with Bruner (1960) that new learning is connected to previous learning and that repetition of an activity builds on each successive encounter.
Gundererson et, al. (2011) suggest that girls have a negative attitude towards maths and boys are historically reported to achieve higher results in tests, however during this activity the girls performed as well as the boys. Indeed, results from assessments carried out in America more recently indicate that that the gender gap has now closed (Gundererson et, al. 2011).




Discussion
Children are growing up in a digital world which impacts on almost every part of their lives including early childhood education (Nutbrown, 2011) the opportunity to develop their skills using a wide range of equipment and software Information and communication technology (ICT) should be holistic and an integral part to the curriculum. Children’s ICT should be developed through a range of experiences that involve them (Curriculum for Wales, Foundation Phase Framework. Revised 2015). 
Manipulatives such as Numicon are a useful resource to support mathematical understanding. The children are familiar with this apparatus which helps to build their mental image of abstract concepts. Helping them to develop their understanding of connections between different areas in mathematics. The apparatus and resources available cover a variety of mathematical ideas including number and shape, space and measures that are essential foundations for mathematical thinking. These apparatus can be used to support activities for the Foundation Phase mathematical development area. It is recommended that this apparatus is introduced to children when they are in reception building foundations from an early stage  (Numicon, 2016). While encouraging children to become independent learners it is important to facilitate their choice of what manipulative they feel best suits the task they are doing and give them the opportunity to reflect and explain what they did. This will encourage children to develop their understanding in more depth (Back, 2013). Back, (2013) states that when using manipulatives children find the task more enjoyable and are more actively engaged and interested in lessons. Unfortunately the Ofsted report (2012) suggested that when manipulatives are used in the classroom they are not always used effectively or as widely as they should be.
Piaget and Vygotsky synthesis that much learning takes place when children play. (Mooney, 2013). It gives them the opportunity to investigate and recreate their experiences facilitating them to understand the world. Children’s quality of play is influenced by adults, practitioners should provide materials and encouragement to enable learning but should allow play to be led by the child. Mathematics is everywhere including in the home, children are constantly learning math from the time they are born, with support children will grasp mathematical concepts through their play (Early years, no date).  ‘Play is an effective vehicle for fostering mathematical concepts and developing positive attitudes to mathematics…’ (early Years, no date: 1). Practitioners can facilitate children to develop there math’s through number rhymes and songs such as one, two, buckle my shoe. Counting stairs as they ascend or descend them. Children develop an awareness of time from an early stage e.g. bath time followed by bed time (Early Years, no date). Sand and water play can also facilitate the development of mathematical concepts, practitioners should encourage language such as heavy, light, empty, full, big and little. Children can also use sand and playdough to make flat and 3d shapes and they should be encourage to use their descriptive language such as short, long, fat and thin (Early Years, no date).
Brighton and Hove LEA (2018) state that it is important that the aspect of problem solving is not lost in mathematical development. Children should have the opportunity and encouragement to solve problems and puzzles in a practical context. This will assist children with their development and understanding of mathematical  ideas and methods on how to solve practical problems (Brighton and Hove LEA, 2018).
The Donaldson report states that the curriculum should goal should be to help children to develop into confident individuals who are ambitious, enterprising, creative and capable learners who continue to learn throughout their lives as valuable members of society. The structure should be balanced and easier to understand, the report highlights the need to remove distinctions between core and foundation subjects. Amongst other things this report says that good teaching and learning will, have an overall focus on the purpose of the curriculum. It will consistently challenge and encourage students to problem solve and to use their creative, critical thinking skills. It promotes the need to build on previous knowledge and experience the curriculum should have an authentic context and should reinforce cross-curricular responsibilities and encourage children to practice them while    inspiring them to take responsibility for their own learning. the curriculum should support social and emotional development and encourage children to work together helping to promote positive relationships. The report suggests that the welsh government no longer gather data about the performance of all children. This should be replaced with sample testing a smaller group of children and these tests should not be carried out every year.  (Central South Consortium Joint Education Service 2018)

Explanation
Children’s learning of mathematics is monitored by observing and analyzing what the child is doing, interacting and listening to the child and reflecting on what they say. Teachers should communicate with other teachers, classroom assistants, carers and others, to build a holistic profile of the child’s learning. Teachers should gather evidence from the five learning contexts which include Play, Real life situations, routines and transitions  and focused learning and teaching (Queensland Studies Authority, 2006). Sayeed and Guerin (2000) say that when assessing children you can establish their strengths and weaknesses. Therefor it is of significant importance and an essential part of education (Sayeed and Guerin, 2000)
According to Dewey (1899 cited in Mooney, 2013:15) the role of the adult in education is to engage with the children and not to simply teach subject matter, but support them and teach them how to live in society. Furthermore, Dewey also states that children should be taught as an individual and not by the expectations of society. He believed that teachers need to decide what is safe and developmentally appropriate for the individual child. An adult must be confident in their abilities and trust their knowledge and life experiences. They are responsible for organizing and providing appropriate activities for learning based on their knowledge of the children and their abilities. When planning children’s learning experiences it is important that a teacher is well prepared for the lesson. Dewey believed that teachers are afraid that instruction will spoil the freedom and creativity of the children’s activity, and that some teachers were drawn to progressive education because they felt it was easier. Quality education is to know the child and build on their experiences and past knowledge (Mooney, 2013). Dr Maria Montessori developed her idea by using her observation skills, she believed from the point a child learns to walk they strive for independence and try to tell adults to teach them how to do it for themselves. Her method was to allow children to do for themselves, to play with and use real objects. Montessori once told her trainees that being a teacher is more of an observer using her method. (Feez, 2010). Learning and building on previous knowledge should be engaging and fun, but fun does not necessarily indicate learning (Mooney, 2013). Physical activity is often an essential part of mental development (Mooney, 2013). School should grow and develop out of home life and teachers should seek to extend and build on their knowledge and that children need assistance when making sense of the world  (Mooney, 2013).
Vygotsky’s theory supports the importance of Curriculum planning unlike Piaget who felt that children’s ability to learn was more internal than interactive. Vygotsky believed that the curriculum should be planned and implemented in such a way to stretch the children’s ability focusing on the zone of proximal development,. scaffolding on previous knowledge (Mooney 2013).
Dewey believed that children learn best when they interact with others and the curriculum should be built on their interests and abilities (Mooney, 2013). Education is an ongoing part of  life and Dewey believed that learning is a lifelong activity (Mooney, 2013). Watts et al. (2016) states that there is a strong persistent relationship between children’s early mathematical skills and their achievements in later life.
Dewey emphasized the importance of observing children and he felt that teachers should invest time into observations, planning, organizing activities and documenting their findings. Vygotsky, Montessori and Piaget also agreed that observation was of great importance- by carefully observing and listening, a practitioner would get to know an individual child and their stage of development (Mooney 2013). Vygotsky felt that observations (qualitative research) of children should be considered and valued as much as their results in a test (quantitative research). Children should be observed during the learning process and assessment can be made as to what they should do next (Mooney 2013).
As the majority of adults do not expect to enjoy math’s, they do not pass on a positive attitude towards learning and thinking mathematically (Pound, 1999).
We can influence children’s keenness to learn mathematics by making the tasks they do of interest to them… by showing that we really think mathematics is important and fun and therefore good to be a person who likes mathematics.
 (Clemson, and Clemson, 1994:19).
 ‘The Welsh Government’s priority is to raise standards in […]numeracy in schools across wales’ (Learning Wales, 2012: 1). In 2012 the welsh government set out a five years plan to improve numeracy skills across the whole curriculum and not just in mathematical teaching. (Learning Wales, 2012). The paper also specifies that  children should work in groups of a mixed ability using collaborative teaching practices that includes opportunities to work with their peers and facilitate scaffolding (Learning Wales, 2012). This is supported by Vygotsky’s Zone of Proximal Development (Taylor and Harris (eds) 2014).
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