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Section 1- Activity Plan

	Cynllun Gweithgaredd
Activity Plan

	Gweithgaredd:
Activity: Reciting and counting 


	Nifer o blant:
Number of children: 4

	Oed y plant:
Age of children: 4 – 5 years
	Nifer o oedolion:
Number of adults: 1

	Lleoliad:
Location: Indoors- initial on the carpet then within the maths area

	Amser paratoi:
Preparation time:  10 minutes 
	Amser gweithgaredd:
Activity time: Adult demonstration no more than 5 mins.

	Adnoddau:
Resources:
· Play dough placed inside cupcake cases
· Tray with individual sections (2-3 trays) filled with small objects
·  Variety of small objects for counting (shells, beads, buttons, wooden sticks, pebbles and counters)
· 10-sided dice with dots
·  Wooden numerals
· Wall chart with one to one correspondence displayed


	Amcan/ion y weithgaredd:
Aim/s of activity: To observe and assess children reciting and counting reliably numbers up to 10, numeral recognition and understanding 1:1correspondence.


	Cysylltiadau â deilliannau:
Links to outcomes:
·  This activity supports reception children who are required to count reliably up to 10 objects, read and write numbers to at least 10. (Welsh Government, 2015a pp-27-33).
· This activity supports the new curriculum for Wales – Reception children will continue to gain mathematical skills and knowledge to meet What Matters Statements (Welsh Government,2020).


	Gwahaniaethu:
Differentiation:
· To make this activity more challenging children can use 2 dice (1-10, 1-6 0r 0 -5 dice combining the total on 2 dice).
· To make this activity less challenging children can be supported by the adult to recite, count and use a dice with a smaller range of numbers (1-3 dice).
· For ALN children this activity can be used as a fine motor and hand eye coordination task. Children can be encouraged to choose objects to place in the play dough, feeling the objects and the sensation of pushing and pressing into the play dough and also make pattern and sequences. 



	Iechyd a diogelwch:
Health and safety:
· Check the area for potential risks or hazards
· Set up the activity following the plan
· Follow risk assessment for setting.
· Supervision of small objects as they could have a potential choke risk.
· Awareness of specific individual needs – medical/learning.



	Rôl yr oedolyn/oedolion:
Role of adult/adults:
· Initially the adult is to model and demonstrate for the children the activity and ask the children ‘How else the resources could be used mathematically?’. This should be done whilst the children are sat on the carpet during registration and welcome time. The adult should model thinking out loud so that children can understand the thought process as well as see the objects being physically counted and moved. The adult should explain that there are trays available for children to explore and try out. The adult then takes a step back to allow the children to freely choose to complete the activity.
· The activity will now be child led.
· The adult is to observe the children’s ability of reciting, counting and numeral to quantity value (one to one correspondence) understanding.
· The adult should support children with praise and support children if they require help.
· The adult should ask questions to support development however, taking a role of commentator would be beneficial to support children’s engagement and prevent a child’s curiosity and thought process being interrupted.
· Mathematical language to be used – ‘numbers 1-10’, ‘counting’, ‘adding’, ‘checking’, ‘matching’, as well as praising children’s participation.
· Questions to ask - ‘How many?’, ‘What number do you have?’, ‘What is the next number?’, ‘What would happen if you added one more/took one away?’, ‘How many altogether?’, ‘How many are left?’, ‘Which number is the biggest/smallest?’.
· Adult to use an ipad to photograph children to provide evidence of understanding.


	Y weithgaredd:
The activity: 
· Roll the dice
· Count the number of dots
· Place the same number of small objects into the play dough
· Use the display number chart to find the corresponding numeral, read the number and add to the play dough

Extension to activity:
· Compare and order
· Writing numbers and drawing the corresponding value.
· Combine two groups of objects to find ‘How many altogether’?
· Provide laminate cards with addition and subtraction questions. The adult can model for children how to use the resources to practically find the answer to the questions.

















Section 2 – Evaluation of Activity Plan

This is an evaluation of the above activity plan. The activity plan has many strengths to support a child’s mathematical development. However, there are some areas of weakness. 

The aim of this activity is to promote children’s ability to recite numbers in the correct order, to count accurately, to understand the number to value correspondence (one to one correspondence), to use their knowledge of number values to solve addition and subtraction questions in a practical hand on approach (Welsh Government, 2015a). According to Vogt et al. (2018) deep understanding of maths competencies such as counting and number recognition in early years are strong indicators for later school achievements. Reception children are required to count reliably, read and write numbers and compare numbers up to ten, as well problem solve. This knowledge and skills are part of their learning as outlined in the Foundation Phase Framework (Welsh Government 2015a). The Foundation Phase curriculum is a progressive approach to learning, using children’s prior knowledge and experience to develop a foundation of learning (Welsh Government, 2015a). Children who have attended a nursery or childcare setting may have already have an understanding of number through songs, rhymes and activities so, this activity plan will support consolidation. Children who have not have yet experienced number this activity plan provides an introduction to enable a child to begin developing understanding. By understanding that mathematical development needs to be practised and consolidated this activity plan supports the theory of a spiral curriculum by Bruner (1960). 

This activity plan facilitates children using real objects to physically hold and count. According to Montague-Smith and Price (2012) the concept of number is abstract. The number word is used as an adjective to describe a set of objects. Children require adults to provided opportunities to develop connections between number words to value (Haylock and Cockburn ,2014). This activity plan allows children to connect to physical objects in order match the word to describe the set of objects (one to one correspondence). Potter and Levy (1968) supports the Foundation Phase pedagogy (Welsh Government, 2015a) of learning through hands-on experiences such as counting real objects. This activity plan promotes children physically touching and manipulating objects which is easier for children to see and understand compared to looking at pictures (Potter and Levy 1968). Piaget (1958) suggests that first-hand active learning is a catalyst for cognitive development. Hohmann and Weikart (2002) defined active learning as ‘learning in which the child, by acting with objects and interacting with people, ideas and events, constructs new understanding. No one can have experiences for the child, children must do this for themselves’. This activity was planned to be set up within the maths development area, not all children frequent this area during the day and as a result may not get the opportunity to experience. Tucker (2014) suggests that mathematics could be linked to a theme to provide more meaningful and stimulating context to mathematical development. This activity could have been linked to the theme such as ‘The Hungry Caterpillar’ with real food in the home corner, wooden food in the sand tray, tuff tray and construction for children to play with and build models. This would be a more naturally way of using and observing counting skills. It would also mean several opportunities have been provided through the setting. All of which promote children’s mathematical development and a mathematical disposition (Pratt,2011).

According to Pitchford et al. (2016) fine motor skills play a vital role in supporting development of early mathematical skills. This activity plan is based on children developing and using fine motor skills through manipulation a variety of small objects. However, not all children at this age may have refined their fine motor skills to sufficiently access this activity. Consideration should be made on providing this activity outdoors with larger objects. Holecko (2019) argues that children must master gross motor skills first before moving onto fine motor skills. An activity that is beyond a child’s current skills set could lead to disengagement this is supported by Vygotsky (1978) theory of learning within the zone of proximal development. Children need to work through stages of development and cannot undertake a task until they have the skills for that task (Atherton,2011; Piaget,1958).

Planning for the activity to be introduced by an adult with ensure that appropriate learning opportunities and skills are being provided. Siraj-Blatchford et al. (2002) suggests that in order for children to make progression in mathematical understanding they need adults to provide systematic focused teaching. Siraj-Blatchford and Brock (2015) suggests that children could become disengaged if they are not prepared for an activity or task. This activity plan is supports children understanding the mathematical skills needed to complete the activity.  Reggio Emilia (2019) approach suggests that adults should introduce new learning activities and resources first then move away to allow children to explore and play. Allowing the activity to be available for children to explore after it has been modelled by an adult provides an opportunity for child-initiated learning and self-directed play (Siraj-Blatchford et al., 2002). Through repeated play children can assimilate information and learning (Siraj-Blatchford et al., 2002). This activity plan provides opportunities for children to repeat experiences to build a child’s understanding (Bruner,1960). The balance of adult and child led activities is important to children in early years education. Chigeza, and Sorin (2016) suggest that an effective, useful way to enhance children’s numeracy skills is using a balance between child-guided and adult-led activities. This activity plan allows or both adult and child led learning. Howard and McInnes (2012) report concluded that there was a direct link between what children perceive as play to a child’s well-being. This activity plan supports children learning mathematical concepts in a playful way. Bruce (1991) argues that children can develop essential processes for mathematical thinking and problem solving when children engage in free flow play. Although this activity plan supports the benefits of child directed play, some children could perceive the task as work and not play because it is set to be available and used on the maths area table. (Howard and McInnes, 2012). The activity plan could be amended to an outdoor task using a giant dice. Children could be challenged to find resources to match the number rolled. Allowing children to have access to loose parts would promote children to creatively explore whilst developing mathematical understanding. Lipp (2020) suggest that loose parts can play an important part of early mathematical skills and leads onto more advanced computation. Pratt (2011) suggests that adults should encourage children to see that mathematics surrounds us in our daily lives and should be supported to develop a maths disposition.

The role of the adult has been given consideration in this activity plan. The activity plan provides detailed information on the role an adult should take to support mathematical understanding. This will ensure consistency of delivery and provide support to adults who may not have as much experience or confidence to deliver and support mathematic learning (Jackson,2008). Bronson (2000) suggests that ‘how’ not ‘what’ children learn has the greatest impact on school achievement. This activity plans supports children engaging in self directed play. Research conducted by Hassinger et al (2018) indicates that children who immerse themselves in play will not only showing their true mathematical understanding they will also freely incorporate mathematics into their play without prompting. Children will also be learning to manage risk taking, problem solve and build resilience and curiosity about their surroundings when in self-directed play, all of which are key elements of mathematical development. These skills are the intention of the new curriculum for Wales (Welsh Government 2020) within the four purposes. This activity plan will provide practitioners with experience of meeting the needs of children in mathematics as part of the new curriculum (Welsh Government, 2020). 

This plan shows good understanding of the required mathematical learning need for reception children within the Foundation Phase Framework (Welsh, Government, 2015a). It also provides adjustments that can be made depending on a child’s currently level of ability. Vygotsky (1978) suggests that the effective level for a child to work at is within the zone of proximal development. Practitioners must have a good understanding of where a child is at an where it needs to go (Vygotsky,1978). This activity plan facilitates social learning where children can observe each other displaying mathematical skills to develop understanding. (Bandura,1977). Vygotsky (1978) also highlights the benefits of children learning for a more knowledgeable other. By planning for this activity to be available as part of the continuous provision it allows children to revisit and consolidate learning (Reggio Emilia, 2019).

This activity plan suggests that an adult should observe children’s mathematical exploration and understanding and could use an iPad to record evidence of a child’s mathematical ability for evidence and for reflection of planning and formulate future learning plans (Welsh Government,2015a). It would be possible that a child may feel under pressure to perform, they may feel that the presence of the adult makes the activity work and not play (Howard and McInnes, 2012) or even may not be happy with their photo being taken.  Consideration should be made with allowing the child to use an iPad themselves to record. This would facilitate a child taking an active role in their learning (Welsh Government, 2020).

This activity promotes teaching children metacognition, helping children to understand their own thought process and using one’s own inner voice will support children acquiring, retaining and transferring new mathematical content (Cognita,2019) This activity has a clear outline of suitable questions to be used by the adult. These questions will require children to call upon their previous mathematic knowledge and assess what they already know and use that knowledge to complete this activity (Bruner, 1960). Using ‘I wonder’? questions would help promote children’s problem solving (Tucker, 2014).Through the adult demonstrating, modelling and supporting mathematical concepts and problem solving, children will feel confident at trying this activity whilst discovering that an important part of learning is reflecting on what you already know (Costa and Kallick,2008). This will encourage children to be curious and become involved in their own mathematical learning (Welsh Government, 2020).This activity is appropriate for children’s mathematical development in a reception class of the Foundation Phase and supports practitioners themselves reflecting and adapting planned activities to meet the needs of each child (Welsh Government, 2015a). 

This activity plan supports adults to deliver a mathematical activity with confidence and provides in depth detail of exactly what is required. The children’s safety has been appropriately considered and planned to encourage learner’s self-discovery.















































Section 3 – Discussion about resources to support mathematics

Learning mathematic concepts through play is considered the best approach by many theorists (Tucker, 2014: Haylock and Cockburn, 2014: Lindon,2005). Wood and Attifield (2005) argues that children’s ability and enthusiasm for mathematics begins in early years. Children who are surrounded by a mathematical enriched environment will have opportunities to explore, discover and build early mathematical foundations. Children need to see numbers, have opportunities to count, order and sequence and develop problem solving skills in order to complete calculations as well as experiencing weight, time, money and measure (Welsh Government, 2008).The aim of the Foundation Phase (Welsh Government, 2008) curriculum is for areas of learning such as mathematics should not be taught in isolation but across the curriculum. 

Typically, practitioners plan for children to experience mathematics throughout their day through a variety of hands on play opportunities and experiences within designed area’s inside and outside the classroom.  Facilitating children freely engaging in playful activities to promoted mathematics and develop a mathematic disposition Pratt (2011). Some examples are songs, rhymes and stories are used to encourage reciting number and number order. Kelly (2016) suggests that using songs and rhymes is a positive learning opportunity for early maths skills. Within the role play area children experience, sorting, money, size and weight. O’Connor (2001) suggests that mathematics in role play allows children to experience real life maths. In the sand and water area children experience first-hand capacity, measure and quantity. Bailey (2002) suggests that self-directed play in this area makes a valuable contribution to understanding mathematical concepts. Children get to try out mathematical ideas of quantity and develop problem solving skills. In the creative area children can explore patterns, size, shape, area and perimeter. Dalton (2019) suggests that teaching maths cross curricula means children become more engaged in their learning. 

The Foundation Phase (2008) states that it is important that children are provided with a range of opportunities to investigate and explore mathematics. Practitioners have a wide range of resources available to facilitate and support children’s mathematical understanding. However, consideration has to be given to the resources made available to children and the benefits they have to mathematical development. According to Hodnett (2020) an effective way to teach mathematical concepts is to use a multi-sensory approach. Using resources that allows children to see, touch, hear and move helps children to understand mathematical concepts. These resources can be natural or plastic. Haylock and Cockburn (2014) suggest that children who use resources from numicon are able to make connections between language, pictures and patterns, physical action and symbols. Steiner (1861-1925) cited Hodgman (2012) argued that the environment should have no plastic, bright colours or sharp corners, everything should be wooden and natural. There are many reasons to support using natural resources to promote mathematical understanding in a childcare setting. Natural resources provide a sensory experience for children (Froebel,1892). Tovey (No Date) suggest that following the Froebelian approach facilitates children’s learning through the natural world. Children counting and sorting shells feels different to pinecones and pebbles. Plastic counters smell the same as plastic blocks. (Waldorf Journal Project, 2014). Natural resources are open ended and provided opportunity to explore their use and stem creativity. This is a focus of the new curriculum for Wales (Welsh Government, 2020). Offering children, the chance to freely explore loose part with a range of natural materials such as shells, tubes, cones, glass beads and conkers will lead to children naturally making patterns, matching objects, sorting and counting. Children will talk about size, colour and texture without the need for planning according to Beeley (2017). PACEY (2019) suggest the pedagogy to loose parts is that it is freely chosen at the child’s discretion. Practitioners should facilitate children deciding where they want to play (PACEY,2019).

As well as children experiencing mathematic concepts through hands on multi-sensory resources there are various approaches the teaching mathematics. The Montessori (No Date) approach involves children developing a strong foundation through concrete material that are multi-sensory and manipulative until a child reaches the age of abstraction, typically 9 years old. Activities such as the golden beads develop a mathematical mind (Montessori, No Date). Another approach to teaching mathematics is the Reggio Emilia (2019) approach where children learn through investigation with stimulating, multi-sensory, tactile, hands on approach, physically moving and touching objects, with mathematics that is real, relevant and relatable. The Curiosity Approach (2019) to mathematics is based on the principles of Reggio, Steiner, Te Whariki. and Montessori, Children are supported to develop mathematical concepts through access to natural open-ended loose parts. 

The environment itself is a valuable resource for developing mathematical concepts (Reggio Emilia,2019: The Curiosity Approach,2019). Strong-Wilson and Ellis (2009) suggests that the environment should be viewed as the 3rd teacher as it provides space and opportunity for children to experience, revisit and consolidate learning.


























Section 4 - Evaluation of the role of an adult to support mathematics

If children are to become curious, confident and competent users of mathematics for the twenty first century they will need to learn to recognise mathematics as a means to communicate suggests Pound (2006). Mathematics can be exciting and enjoyable; however, this is not the opinion of some children and adults. (Pound, 2006). 

Welsh Government (2015b) concluded in an independent report that to raise the attainment of pupil at GCSE results in Wales there is a clear definition of what effective mathematic teaching and learning needs to be as the PISA 2012 results show the performance of Wales in mathematics has declined since 2006 (Welsh Government, 2015b).This definition includes the learning environment and culture, planning, teaching and assessment (Welsh Government, 2015b). 

To support mathematical development practitioners need to provide children with a mathematical enriched learning environment. William (2008) suggests that young children need to develop confidence as young mathematicians who use and apply maths in everyday situations. Children need to be provided with concrete objects in order to develop mathematics concepts such as number (Reggio Emilia, 2019). Practitioner need to correctly choose and provide for children resources that will support their learning that engage their curiosity. Practitioners need to ensure that children can develop the mathematical skills both indoor and outside. The use of the natural environment allows children to consolidate learning from indoors suggests Wisbey (2015). Pratt (2011) suggests that children who access on outdoor environment and explore with natural materials gain awareness of maths being all around them and supports them making connections in their learning and experiences.

To facilitate children acquiring mathematical skills, practitioners need to have a good understanding of the mathematical framework. The Foundation Phase (Welsh Government,2015a) curriculum outlines a clear pathway of skills that are required for each child. Practitioners need to be confident about the purpose of learning they provide for children. The new curriculum for Wales also has a clear vision of how children should progress with mathematical development (Welsh Government, 2020). Robertson (2017) suggests that practitioners need to be able to understand and apply mathematical terms. Practitioners need to make effective plans for all children, meeting the needs of each individual child. Practitioners need to have a good understanding of where is child is with their mathematical development and know exactly where they need to go next (Vygotsky, 1978). Practitioners also need to skilful in knowing when a child is ready to be introduced to the next stage of development (Bruner, 1960). 

Children in early years need to experience mathematics with a practical hands-on active approach (Piaget,1958). Practitioners need to ensure that the resources that are available for children to explore in self directed play are engaging and create a sense of curiosity (Hodnett 2020). Adults need to model for children that mathematics is about understanding the process more that achieving the correct answer. Harlen (2001) suggests that a child might give an answer that falls short of the truth, but it is correct based on the child’s current level of knowledge. 

Within the Foundation Phase Framework (Welsh Government, 2015a). Practitioners are required to routinely assess children’s understanding of mathematics concepts. This is to accurately record a child’s progress and to make appropriate plans to support future development (Welsh Government, 2015a). Skilful practitioners need to be able to capture a child’s mathematical development through their observations of a child whilst engaged in self-directed play (Estyn,2015). 

Children are born mathematical (Pound, 2006) however, mathematics is a subject that a majority of the populations lacks confidence. It has become socially acceptable to admit being no good at mathematics (Haylock and Manning, 2018). Practitioners need to develop a mathematical disposition in children (Pratt,2011). Many mathematical concepts are abstract (Montague-Smith and Price,2012) and can be difficult to master. The role of the practitioner is to scaffold a child’s learning (Bruner,1960) and provide an environment where daily a child sees mathematics is naturally all around (Knaus and Featherstone,2015). According to Smith (2004) practitioners need to ensure that their own fear or anxiety from previous experiences are not passed onto children. 

Brodie (2014) suggests that the role of the adult is to engage in sustained shared thinking. Where the adult follows the lead of a child in conversation and thinks about things together. Encouraging the child to describe problems they encounter and talk out loud and ask questions that will prompt the child to solve the problem (Brodie,2014). The role of the adult is a continuous rotating wheel, practitioner needs to be experienced and have the skill to assess what role they need to adapt. Rose and Rogers (2012) suggests that the child should be at the centre and supported by practitioners who can take on the roles of creator, critical reflector, assessor, observer, facilitator, carer and communicator.
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