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	 Activity Plan

	Activity:  Numeracy, counting coins into paper cake case boats. Water play, floating and sinking investigation. 


	Number of children: 8

	Age of children: 4-5 years Reception
	Number of adults: 1

	Location: Outdoor area / class playground/ water tray

	Preparation time: 10 minutes
	Activity time: 20 minutes

	Resources: Paper cake cases, foil, real money coins (1p and 2p) 
For extension/ differentiation: chalk and chalkboard or large whiteboard and whiteboard pen, other natural resources, shells, leaves, twigs, stones and pebbles, flowers.



	Aim/s of activity:
  
· Numeracy activity to promote one to one correspondence of counting coins with the use of ‘one more’ and ‘one less’
· To familiarise the use of real money with 1p and 2p coins. 
· To explore the properties of paper, foil and water  
· To understand the concept of floating and sinking experiments
· To promote interaction and social teamwork of sharing resources and taking turns in the water tray




	Links to outcomes: 
Reception aged children should be able to:
· Understand empty boat is zero coins
· Count in 1’s to 20
· Count in 2’s to 20 (differentiation)
· Recall one more and one less when counting within 10
· Read and write numbers to 20

Taken from Foundation Phase framework, Welsh Government (2015)



	Differentiation:
Extending: Experiment with other natural resources, what can you find that can float? What can you find that can sink? How many leaves/shells/pebbles can you fit in your boat?

LA and ALN: may need support for building boats (fine motor skills) and additional support with one to one correspondence counting. Use a rhyme to help remember numbers.

HA: If capable of counting in 1’s then progress onto counting in 2’s. Record their findings by writing the number onto a whiteboard or chalks on the playground floor. 


	Health and safety: Outdoor safety checks carried out before activity and will be carried out in a secure gated area. Children asked to use the toilet before going outside. Children to wear an apron to protect clothing. Children warned of any spill or slipping hazards, for example, water on the floor. Temperature of the water and weather conditions to be taken into consideration. If appropriate, then it can be carried out indoors. However, it may be able to continue with the use of coats and warmed water or shorten the activity time if necessary. Children to be given a warning of appropriate behavior to join in the activity and to consider the needs and feelings of others around them prior to activity commencement. 



	Role of adult/adults: 

Introduce the requirements of the activity. Using the use of sustained shared thinking suggest ‘I need some help, we need to make a boat to hold the coins’ 

Allow the children to experiment with the use of the paper cases if they want to, suggest, ‘shall we see what happens if we use the foil on the boat?’ Continue with the use of open questioning through out the activity to promote learning.

This can be done with adult modelling first and see if they are dexterous enough to create their own boat. Give further assistance if they would like you to. 

Ask the children to estimate what might happen once we add coins to the boats and why. This will further promote their reasoning skills.

Let them experiment with the coins, if necessary model how to count with one to one correspondence. Using the scaffolding approach further assistance can be given to children unable to work independently. 

Once activity has been completed allow children some free play using the water and other resources they wish to experiment with. The adult role is now that of the observer and facilitator. 
 



	    The activity:

PART 1: First using the paper cake cases and foil to make a boat, one per child. Wrap the whole cake case in foil to make it waterproof. Using sustained shared thinking approach and open questioning to see if the children understand the reasoning behind this and if they understand the properties of the materials chosen for this activity. 

Once the boats are created add them to the water tray, using open questioning to see if the children can suggest what will happen next. Discuss what may happen if the water gets inside the boat. Promote turn taking if not enough room to all participate at the same time.

PART 2: Using the 1p coins initially, explain how we are going to count how many we can fit in the boat before it sinks. The adult can model this in their own boat first or allow a confident child to try theirs first allowing other children to observe if they wish to. 

Allow each child time to experiment with the coins and their boat before asking them to explain or show how many coins they managed, this can be carried out as many times as each child wishes. HA children can then record this in a format of their choice to promote number formation with the use of chalks or whiteboard. Ask them to consider what number is coming next (‘one more’) or what would it be if we take a coin out (‘one less’). 


PART 3: For extending the activity suggest to the children ‘What else could we use in our boats? Allow the children to use all the natural resources of their choice. Continue with open questioning of how many have you got? What happens now? Why have you chosen that? What do you think will happen if…..? Role of adult is to step back and allow some free play time for children to make their own observations and experiments. 

Allow time for the children to help tidy up from the activity and discuss where our items should go back to, with the use of natural resources, recyclable material and coins. 





























As a mathematical activity, it has been well thought out with the aims of the activity clearly defined fitting in well with the correct mathematical development stage of a reception class in the Early Years Foundation Phase (Welsh Government, 2015). It has been designed to promote mathematical language and Numeracy but also covers many other cross curricular criteria from the seven areas of learning such as, social development and well being, language and communication skills, knowledge and understanding of the world and physical development. This cross curricular learning is a main focus of the Early Years Foundation Phase Framework  and is also supported by Haylock and Cockburn (2013). They state that it is important that children are given the opportunity to problem solve, to think creatively through investigation and to apply their knowledge through fun play based experiences. One strength of this activity plan is that it is fun and engaging promoting the use of science investigation through a mathematical problem and it is taking place in the outdoors. 
Taylor and Harris (2014) promote the use of the outdoors as a place to carry out mathematical learning because of children’s enjoyment from being outdoors. They believe it will foster the engagement of the child in a given activity because they will have less constraints from being in a classroom and are also able to create noise and mess without worry. Following the activity plan the adult has considered the risks and benefits of activities in the outdoor classroom and has taken steps to provide necessary requirements are met to ensure staff and pupil safety and comfort for this activity to take place (Constable, 2015; Welsh Assembly Government, 2009). 
Another strength of the activity plan can be considered through the use of the outdoor location for the activity, As stated by Taylor and Harris (2014), research has shown that boys benefit from learning in the outdoors, however, according to Gunderson et al. (2011) that girls can have a negative approach to mathematics. Even though research has shown that there is no longer a gap in mathematical abilities between boys and girls in the Early Years, attitudes and bias can remain. Through this understanding the adult can minimise the impact of a negative relationship towards mathematics for girls.

The resources chosen for the activity have been well thought out with a mixture of manmade, the water tray and foil, and natural resources, leaves and twigs. Constable (2015) believes that this will benefit children by fostering a connection with the natural world and teach the understanding of their properties. Rogers (2014) goes on to say that it will create more resourceful children by using ‘loose parts’ to create open ended possibilities. 
However,  Taylor and Harris (2014) believe that a mixture of both resources are useful for promoting mathematical skills. According to Haylock and Cockburn, (2013) the first step in making a mathematical connection is through the use of concrete materials, in this case it is the counting of the coins to promote the one to one correspondence needed for numeracy. This is further supported by the use of meaningfulness of the hands on experience with the coins in the water tray along with the purposefulness of a real life problem to solve. In the case of this activity, how many coins will make their boat sink? Baroody et al. (2005) and Beckley et al. (2011) also support the theory that hands on practical experience will give the learning process more meaning to the children participating in the activity.        
A further strength of the mathematical activity chosen is the incorporation of fine motor skills during the making of the boats. Fine motor skills will be practiced when wrapping the foil around the paper cake case. According to Pitchford et al. (2016), a study carried out in one area of the UK has found that fine motor skills were a significant indicator of Early Mathematical ability. They go on to claim that there is a link between the fine motor skills and higher order cognitive development and, therefore, in early maths interventions schemes this should include the use of developing fine motor skills. 
A weakness of the activity plan would be facilitating the activity elsewhere if there was particularly inclement weather, for example, high winds leading to the outdoor area to be unsafe. It may impact on the enjoyment of the activity due to the children needing to be considerate of noise level and mess created indoors (Taylor and Harris, 2014). 
Another weakness to be considered may be the time constraint of just twenty minutes activity time. Some children may be ready to finish, however, some children may be fully engrossed and engaged, wishing to continue with further experimentation (Smidt, 2015). The role of the adult should be to facilitate the wishes of the child but this is not always possible when the teacher is expected to conform to the school rules and timings throughout the day. Alternatively, the adult could ensure that all resources are still left available and accessible to the children during their free play sessions for continuation of learning through play (Bruce, 2001). However many experts support the use of both the adult guided approach and child-led part of this activity which is a positive benefit from this activity plan Baroody, et al. 2005; Taylor and Harris, 2014). 
A further weakness in this activity plan is the number of adult supervisors. If a child with additional learning needs was participating then you may wish to reconsider, depending on the circumstances, however this does comply with the child, staff ratio set out in current guidelines (Welsh Assembly Government, 2009). 
On reflection, to encourage further social development, it could be considered to place children into pairs when carrying out this activity in the future. This would encourage more interactions and language skills and also develop peer led learning (Smidt, 2015; Taylor and Harris, 2014).  



















  Resource selection for the Early Years is important and there are many things that should be taken into consideration (Taylor and Harris, 2014 and Rogers, 2014). Such as the type of resource, for example, is it plastic and brightly coloured? Or is it a natural resource, either found in the outdoors such as leaves, shells and twigs or man made through natural processes such as wood or wool. Each of these has very different properties to utilise in mathematical activities(Rogers 2014).
Practical considerations include the location that the activity will take place. In this example, it is an outdoor activity and therefore, consideration should be given to inclement weather conditions, be sure that staff and pupils are adequately dressed for the weather conditions (Welsh Assembly Government 2009) and it may also be necessary to provide shelter. Constable (2015) also agrees and goes on to state that it is a requirement of the curriculum that outdoor provision is provided within the Early Years Foundation Stage. 
The suitability of the resources chosen for use in the activity, in this situation it is in an outdoor learning environment. Consider the wind on the day, a box may be required to keep light objects in, for example, the paper cake cases and the foil. DeViney et al. (2010) suggests the use of beautiful and appealing objects that will inspire children’s learning be used so it is suggested to present materials in an interesting manner, perhaps with the use of a pretty, colourful box instead of plain plastic or cardboard box. 
Next, consider the suitability of the resources for the chosen activity and whether they are age appropriate for the children who are participating, it is suggested that they should be at a suitable height and the resources should be accessible for children to retrieve and tidy away independently (Beckley et al., 2010).  In this particular activity, the deliberate choice has been made to use an inappropriate material for the water tray, paper cake case, for the children to explore and investigate. This should lead to the scientific link between the two materials, paper and water, and lend itself to a problem solving activity, to experiment with the foil. As Haylock and Cockburn (2013) state, it is necessary to provide children the tools and opportunity to problem solve and think creatively by choosing activities and resources for an active, hands on approach to learning. The resources chosen encourage fine motor skills, for the boat making, which, according to Pitchford et al. (2016), has an important place in the development of mathematical skills. The real coins are a useful resource to encourage one to one correspondence counting and have many other benefits. They are a real-life object, they will become familiar with handling money which is part of the curriculum criteria and they are suitable for the scientific part of the floating and sinking experiment (Welsh Government, 2015; Rogers 2014; Haylock and Cockburn 2013 and Bennett, 2016).    
According to Beckley (2010), there are many benefits to Water Play. Some of these include social interaction between children who are able to develop their cooperative skills and practice sharing and turn taking. A sense of wonder and discovery to the science and fluidity of water. It can also aid the development of their imagination, creativity and perseverance strategies.  A play approach with the use of Water Play should encourage the enjoyment and engagement of the children during this activity supported by links to the curriculum of problem solving, thought into the cross curricular aspect of the Foundation Phase, with the use of physical and science based activities, (Welsh Government, 2015). Smidt (2015) supports this with a theory of play being an important factor in learning. 
Another factor of resource selection is the choice between bright coloured plastics and natural resources which are more subtle in colour. Some experts claim that bright colour plastics are overstimulating and confusing for children and have only one texture to experience through tactile and sensory play (DeViney et al., 2010; Rogers, 2014). They go on to suggest that natural resources, for example, leaves, shells, twigs, pebbles have many more benefits such as encouraging children to have a connection with and respecting their outdoor environment, more creative possibilities through the us of ‘loose parts’ and experiencing a richness of textures through sensory play. However, Taylor and Harris (2014) suggest that it is important to experience both types of resources to assist mathematical learning. 





Great importance is placed onto the role of the adult, Taylor and Harris, (2014) and Baroody et al. (2005) state that the attitude of the teacher towards mathematics and the positive relationships and interactions that they construct with the child influence not only the enjoyment and engagement during activity but also the positive learning outcome and progression achieved by the child. 
Firstly, the adult would need to prepare for the activity by assessing the location by following a risk assessment and carrying out a check of the outdoor area used for the activity. It is important to create a safe environment by identifying the possible hazards, steps can be taken to reduce levels of risk to the children. This should result in a positive atmosphere through which the children will have opportunities to experience learning in a fun and relaxed environment (Welsh Assembly Government, 2009); Constable, 2015).  
Next, the adult would need to make sure that the resources are accessible for the children to use, which can be done by following the activity plan. Early Years Matters (2018) suggests that planning is important to carry out and follow in order to meet the needs of the children and to prepare the necessary resources. According to Beckley et al. (2010) the role of the adult should include providing a welcoming, safe and stimulating environment in order to create positive and happy experiences. It is also important for professionals to recognise the importance of utilising the outdoor space for learning activities.  Beckley et al. (2010) goes on to state that one of the four main themes within the Early Years Foundation Stage is the importance of providing Enabling Environments. This is supported by Welsh Government (2015) who expect mathematical skills to be introduced in the indoor and outdoor environment, through a wide and varied range of activities to promote maths in all areas but note that this should also include problem solving and should be applied to real life situations. 
Research suggests that a mathematical activity session such as the one set out in the activity plan would benefit from an adult guided session at it’s initial stage. Baroody et al. (2005), Smidt (2015) and Taylor and Harris (2014) all refer to Vygotsky’s theory of Zone of Proximal Development, which states that a child will benefit the most from a more knowledgeable other. In this case it is referring to the role of the adult, but it should also be noted that children can learn from other children more knowledgeable than themselves. Baroody et al. (2005) suggests that a child led activity may not be suitable if they do not have the prior experience and knowledge needed for learning. Taylor and Harris (2014) agree to a certain extent, suggesting that resources should first be modelled or demonstrated by the adult but then children should be given time and opportunity to experience hands on learning through play and free play. Brown (2014) states that play is fundamental for the holistic development of children and adult interactions should be handled sensitively. This theory is supported by Piaget, cited in Smidt (2015), Bruce (2001) who believes play will help to create adventurous learners and Crowley (2017) who agrees with a play based learning scheme with a child led approach is crucial for the Early Years. 
However, many experts seem to agree that a balance of adult guided and child led opportunities work best to benefit the child in their learning, growth and progressional development. Chigeza and Sorin (2016) suggests that the best approach for advancing mathematical skills and numeracy is through a scaffolding approach, by supporting children until they are ready to work independently. The scaffolding theory by Bruner is also cited in Taylor and Harris (2014) as a successful approach to introducing and developing mathematical language and numeracy in the Early Years. 
Baroody et al. (2005) believe that the successful outcome of the child’s learning is dependent on the role of the teacher and a lack of teacher involvement may not promote the conceptual understanding of the activity being undertaken. In this case we are referring to the one to one correspondence counting of the coins and the scientific experimenting with water properties and materials that float and sink. Baroody et al. (2005) go on to discuss that through these adult and child interactions, children can become deeply engaged in an activity. The adults role is to extend the child’s thinking and therefore learning by using sustained shared thinking, to challenge the child about their creative thoughts. This can only be done well if the adult has an interest and understanding of each individual child so it is important to get to know each ‘Unique’ child (Welsh Government, 2015). Through an open questioning style and by showing a mutual respect the adult should be able to foster a nurturing learning environment and ethos (Smidt, 2015; Beckley et al., 2010). Baroody et al. (2005) also warns against the negative affects of a teacher with a negative attitude towards their own mathematical experiences and also gender stereotypes which can encourage a negative learning experience for their subsequent pupils.  
Following the scaffolding approach as set out by Taylor and Harris (2014) and Chigeza and Sorin (2016) the adult should be able to step back in order to promote independence and allow a more child led approach to learning (Crowley, 2017 and Brown, 2014). This part of the activity should have more of a free play approach to the water tray activity giving the children a chance to work on their social interactions and to experience independent learning for themselves by being given the chance to follow their interests (Bruce, 2001).
Now the role of the adult should be that of an observer and there are many reasons for observations on children should be carried out. Firstly, to gather evidence of learning when it takes place, secondly, so that through careful reflection we can continue to make improvements and foster the progression and development of each individual child and thirdly, so that the information can be fed back to parents and staff (Smidt, 2015). Taylor and Harris (2014) support this by adding that  assessments can allow planning for progression. They suggest that incidental observations are of most benefit when children are at their most relaxed but also recommend event or time sampling methods along with specific child targeting. Adult intervention may be necessary but should be handled sensitively considering the use of targeted praise so that children understand the positive feedback that is being given which should be helpful to promote children’s own independent learning (Smidt, 2015). 
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