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	Activity Plan

	Activity: Outdoor Sand Pit Math’s activity


	Number of children:   8
	Age of children:  5-6
	Number of adults:  2


	Location: School grounds

	Preparation time: 10 mins
	Activity time: 20 mins

	Resources:
Capacity challenge cards, buckets and spades, spoons, water, different sized yoghurt pots / Measuring jugs/utensils.




	Aim/s of activity:
· To develop the child’s mathematical awareness through a range of experimental challenges. 
· To discuss concepts such as volume and capacity
· To use prediction
· Develop mathematical language
· Record-predict on worksheet
· Problem-solve 


	Links to outcomes:
Make sensible estimates of measurement in weight and capacity 
Use non-standard units to measure weight, mass and capacity (W.G 2015)




	Differentiation: 
ALN- building sandcastles, counting the number of scoops it takes to fill a bucket
Able and talented- using units to measure capacity



	Health and safety: 
· Ensure padlocks are in place on school gates. 
· Check equipment prior to use. 
· Wash hands after play.
· Sweep up sand from floor- possible slip hazard.
· Danger of sand in eyes/mouth- Only use play sand and promptly rinse out of eyes or mouth.



	Role of adult/adult’s: 
· The adult’s role will be to begin the activity with an introduction on capacity. 
· To demonstrate the activity before requesting the children to begin the challenges.
·  Use appropriate language to broaden the child’s mathematical vocabulary.
·  To support the children and ask questions to develop the children’s mathematical concepts. 



	The activity:

The group of children will be taken to the outdoor sand pit area where the practitioner will give a short introduction on the concept of capacity. They will be supplied with a range of measuring resources. The group leader will demonstrate various capacity amounts in different sized containers, asking the children if they can use the appropriate terminology for each amount, half full, nearly full etc.  

Working in pairs, they will be given capacity challenge cards. Challenges will include tasks which involve them filling different sized containers. They will be given a spoon or a small yoghurt 
pot and asked to count how many scoops it will take to fill their containers. They will then be asked to record their findings and line up their containers in numerical order.  Other challenges will include asking the pairs to have a race to fill different sized containers, one will be given a spoon and one will be given a yoghurt pot. They will be asked to predict who will win, if it was a fair test and why. 
The role of the adult will be important throughout this activity. They will play a key role in scaffolding the challenges and providing the appropriate mathematical language to develop the children’s mathematical concepts.





































Task two

The activity plan had it strengths and weaknesses. It was sufficient in guiding the adult’s through their roles in demonstrating the activity and supporting the children’s mathematical language. The Practitioner tested different word meanings until they were understood (McGrath, 2010). Children were able to expand their language through subtle questioning by the practitioner, for example, how much sand will need to be poured to make the container half full? This allowed for development of reasoning and communication skills (McGrath, 2010). 
It was not anticipated that so many of the children would find the challenges so easy, despite the fact the planning was made in line with the national Mathematics framework and at the age appropriate level (W. G, 2015). Guidance was included for the able and talented, to use units to measure the capacity of some containers. However, there was a lack of resources available to allow the children to explore, inquire and further their learning (Barblett, 2010). It was discovered that the majority of the group had the ability to proceed to the next level as they had reached a level four outcome in the Mathematics framework (W.G, 2015). However, there were only a small number of measuring jugs available with meant not all children were able to have a go at the next activity. Caygill (2010) states that a lack of resources can affect the education of children. This proved to be true when a number of the children becoming disengaged, possible due to boredom relating to the activity being too easy. Crosby et al. (no date) states that practitioners should provide a progression in activities to meet the needs of all children.

One of the aims of the activity was to develop the children’s concept of capacity, Papic et al. (2009) suggests that when children are pouring and measuring sand, they are learning important principles relating to mass and capacity. This section of the plan was a success as all the children quickly grasped the concept. They enjoyed the hands on and sensory experience of the sand which implemented their learning. Froebel (1782-1785) believed that the experience of sensory play was a tool for learning (Gascoyne, 2011).


There are some Important aspects to consider regarding future planning for outdoor activities in the sand pit. To ensure the developmental needs of all children are met, further resources should have been supplied to progress the learning (Caygill, 2010).
There is also the need to ensure the sandpit is suitably prepared for the activity (Tucker, 2014). Having had the cover on for a considerable amount of time, it was assumed the sand would be dry and ready to use. However, the sand had become saturated which proved very difficult to manipulate, resulting in the children finding it difficult to fill some of the smaller, narrower containers (The Early Years Foundation Stage, 2007).

The role of the adult throughout the activity was crucial. The activity was mainly practitioner led which Tucker (2014) suggests can ‘ensure systemic teaching of skills’ (Tucker, 2014:3). By providing a suitable environment, the children were able to develop their mathematical skills but they also enhanced a range of other skills too. Tucker (2014) states that the learning environment can develop children’s self-esteem, independent learning and allow the child to develop as a self-regulated learner. Papic et al. (2009) suggest that sand play enables the children to learn math principles relating to capacity when they pour and measure sand. By providing an environment that allowed the children to develop their concepts of mathematics, the practitioner was able to enhance the child’s learning and offer opportunities for further exploration and consolidation (W.G. 2018).
The practitioner witnessed the children developing their mathematical concepts in capacity whilst observing, monitoring and recording (McGrath, 2010) the child’s progress through photographic evidence and the completed worksheets. The photographs which were taken on an iPad by the children also allowed opportunity for self-reflection (Whitebread, 2015).  The worksheets were a good way for the children to record what they had learnt, however the DCSF (2008) state that simply recording what they have discovered offers little mathematical learning as it does not support thinking. 


Through adult-child interaction, shared thinking was prominent, Siraj-Blatchford and Sylva 2004 puts forth that this kind of interaction determines the child’s performance (McGrath, 2010). This was apparent throughout, the continuous interaction enabled the children to grasp the concept of capacity very quickly. 

Through observation and questioning, the practitioner established that a number of the children partaking in the activity had acquired Piaget’s Conservation concept. They were given two containers with the same amount of liquid and asked if it had the same amount. The liquid from one container was then transferred to a different sized container. The children were then asked if the container still held the same amount of liquid (Watanbe, 2017). All children within the group were able to recognise that the amount of liquid had not changed in spite of the different container. All except the child with ALN who has global delay. This would coincide with subsequent studies by Ping and Goldin- Meadow, 2008; Asokan, Surrendran, Asokan and Nuvvula, 2014 which state the acquisition age of the conservation concept to be six years old (Watanbe, 2017). 

The adult was able to assist in the development of problem solving and learning new skills through taking the role of the more knowledgeable other, interacting with the children and scaffolding the learning within Vygotsky’s ‘Zone of Proximal development’ (Tucker, 2014). By demonstrating the task and providing guidance, the children’s concept of volume and capacity was greatly increased, they were given the opportunity to problem solve independently which allowed for higher mental functions to be achieved (Ismail et al. 2015).

Throughout the activity, the children used recycled plastic containers to scoop the sand, Boyle (2006) puts forth that the environmental experience in sand play can be enhanced through using such materials. However, as previously stated, further provision and a wider selection of resources should have been in place to extend the learning of the children who accomplished the first set of challenges (Caygill, 2010).


.

Bruner’s theory on cognition, The Spiral curriculum, suggests that children’s cognitive abilities could be developed through experiential and environmental factors. He believed that children need to learn through inquiry and that the hands-on experience can help them to understand the underlying principles of different concepts (Clark, 2010). 
The Key features of the Spiral Curriculum are that the child revisits a topic or theme several times throughout the year with the complexity of the topic increasing at each visit (Johnston, 2012). The children participating in the sand pit activity had been given various opportunities to play in the sandpit and on each occasion the resources available have been changed to enable the child to experience a range of self-directed learning opportunities, thus developing a range of schemas. The Welsh government emphasises the importance of schematic learning that can evoke opportunities for numeracy to be developed (Learning Wales, 2018). Whilst participating in the activity, the children were developing their schemas in connecting, through measuring and quantity and transporting, through pouring the sand. They also explored capacity and enveloping through using prediction to guess how many scoops it would take to fill a container.  
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Problem solving is said to be at the ‘heart’ of mathematics (Rogers, 2004) and requires a holistic approach which can be provided through the use of a maths corner/ area which promotes self-directed learning through play. Froebel, Montessori, Reggio Emilia and Waldorf-Steiner all stress the importance of enabling the child to self-direct their play. They all believed the ‘whole child’ should be educated and have a responsibility for their learning (Spielgaben, 2013). Resources in the maths corner which could enable the child to self-direct their play may include objects for counting, sorting and ordering. Tucker (2014) puts forth that resources which are aesthetic, for example, shells, beach glass conkers or acorns can often be the most useful as they can introduce cross-curricula opportunities. They can be used to make links to a range of other areas of learning, such as Geography- discovering the local environment and Creativity- using the resources for printing and observational drawings (Tucker, 2014).

By providing an environment that can develop the child’s mathematical knowledge and understanding and includes a wide range of diverse resources, the child can increase their agency and efficacy (Tucker, 2014).

Mathematics should be taught through a wide range of cross curricula activities (Donaldson, 2017). Pound and Lee (2015) state that when maths is taught through cross-curricula activities, opportunities arise to set mathematical concepts and ideas in an environment where they have real meaning (Pound and Lee, 2015).

Most early years settings include a maths corner or area enriched with a variety of mathematical resources which can allow for free play, enabling the learner to initiate the activity and have ownership and control (Bruce, 1991). Piaget was an advocate for such learning and his constructivist theory has influenced many practitioners in their practice of providing activities that promote self-choice (Tucker, 2014). 

The classroom should provide plenty of opportunity for Mathematical learning through play. This can be achieved through the use of age appropriate resources which can motivate the learner, build self-esteem and promote independent learning (Tucker, 2014).

The water tray and sand tray can be a great place for the child to discover a range of Mathematical concepts. Many Educators value sand for the social benefits and cognitive development it can provide (Jarrett et el 2010). Sand has been described by Jarett (2010) as a versatile, open-ended material which is widely available, therefore a prominent resource in most settings. By providing a range of resources of different sizes, for example, measuring jugs and buckets, they can begin to understand volume and capacity when they pour and measure sand (Papic et al, 2009). Sand play can also be used to develop problem solving, pattern making and shapes.

Role Play areas, such as shops or café’s, provide opportunity for cross curricula learning through socio-constructivist theories shared by Vygotsky (1978) and Bruner (1991) who ‘highlight the significance of interaction with others’ (Tucker 2014:2). Smilansky and Shefatya (1990) suggest by supporting socio-constructivist theories through assisting the child in their play, they can become more skilled learners (Bennett, 2001). The practitioner can provide this opportunity by selecting different role play areas which allow the child to engage in different and appropriate areas of learning (Tucker, 2014). Role play can offer a vast array of learning opportunities, including counting, measuring, calculating and estimation. This socio-dramatic form of play requires co-operation, communication and interaction, allowing the child to test out concepts and ideas (Tucker, 2014).

Construction play involving wooden blocks, lego and recycled materials allows the child to explore shapes and patterns and develop their problem solving (Tucker, 2014). It allows the child to be creative in their play which enables them to become more engaged in their learning (Pound, 2015). Structured apparatuses such as wooden blocks have been used for many years to foster the learning of mathematics, both Froebel and Montossori approached mathematics through their use (Pound, 2015).  However, Moyer (2001) believed that unless the practitioner had a good understanding of the concept they were trying to teach, the use of play through such media had little effect on the child’s learning. 

The revised Foundation Phase Framework (2015) suggest that ICT should be ‘holistic and integral across the curriculum’ (W.G 2015:2), although, it is not a statutory requirement. However, the more recent Donaldson report recommends that Digital Competence should be held in high regard alongside Literacy and Numeracy and as a statutory cross-curriculum responsibility (Donaldson, 2017). Children can develop their skills in Mathematics and Digital competence through a range of resources. iPads are now widely available and a recent study by Stranmillis University College in Northern Ireland suggests that the use of an iPad in the classroom has the potential to enhance the child’s numeracy skills in an exciting and engaging way (Morton, 2017). 
 
Hwb which is Wales’ virtual learning environment has been designed to support learners from the age of 3 to 19. It offers a range of digital tools and resources aimed at supporting the change of digital practice in the classroom (W.G, no date). 

Programmable toys can be used to prompt directional language and discussion about movement (Tucker, 2014). Bee-bots are a programmable toy that can be programmed to move in different directions, they are also a great resource for problem solving. However, to gain the desired learning outcome, children need to be shown how to use them properly before being left to experiment (McGrath, 2010). 
Throughout the classroom, Games such as bingo, monopoly and puzzles can also allow for mathematical learning through play.


It is not just in the classroom that opportunities arise to develop maths skills. The Outdoor classroom or school grounds can offer an abundance of opportunity to provide an environment where children’s mathematical development can be supported and enhanced (Tucker, 2014). Outdoor maths allows the child to develop an awareness that maths is all around them and enables them to make connections to the real world (Pratt, 2011).

Task four 

Part of the role of the practitioner in the early years setting is to plan and monitor the child’s mathematical development. For this to be possible, the practitioner needs an awareness of the expected developmental level the child is working at. The foundation phase framework outlines the expected learning skills a child should poses from the ages of three to seven (WG, 2015). Detailed information is available stating the developmental outcomes within the curriculum and the seven statutory areas of learning that the foundation phase follows. The foundation Phase Outcomes outline the standards expected in the child’s performance (W.G, 2015).

The observation of children should be fundamental in the practitioner’s daily routine in the foundation phase (Welsh Assembly Government, 2010). Through observing the child in their play, the practitioner can gain knowledge on what motivates the child and what sparks their interest and curiosity, this can then aid the practitioner in their future planning of suitable creative mathematics activities and lessons (Tucker, 2014). 

Copley (2000) suggests that planning that is thoughtful can allow for in-depth learning. When the practitioner partakes in detailed planning, they can have a greater understanding of the expectations of learning to be achieved (Papatheodora, 2006). 

When observing children in their play, it is the practitioner’s role to recognise when to intervene and add complexity to the task, furthering the child’s thinking (Anthony and Walshaw 2007; Gilford 2005). For example, if a group of children were playing in the sandpit, experimenting with pouring and filling, the practitioner could progress the learning by adding further resources, such as sieves and transporting media like pipes and tubes. By modelling the learning and using probing questions, they could be developing mathematical concepts without the child’s awareness (Tucker, 2014).

In Reggio Emilia settings, careful planning enables the practitioner to predict the way learning may unfold during an activity and the direction it may take. Prior to the activity, the practitioner will work through the task discovering all the possible directions of learning the children may take, they can then make a judgment as to which route to follow (Papatheodorou, 2006).


Opportunities for assessing children’s mathematical development can often occur through play, when there is a specific learning context and individual or groups of children are targeted (Tucker, 2014). The practitioner will be able to note if the child is using appropriate mathematical language, is motivated and engaged, how they are using the resources and if the learning outcomes have been met (Tucker, 2014). Observations of the child’s progress should be a daily occurrence. However, it is not necessary too record all the information gathered, although the information should be used to assist in the child’s development through future planning (Welsh Assembly Government, 2010). Assessments can take the form of detailed notes on an assessment sheet, which can then be used towards the child’s ongoing profile. Or it can be obtained through the use of photographic evidence which can be less onerous for the practitioner and can be shared with parents and other professionals (McGrath, 2010).

Child self-assessment opportunities should also be provided for. By looking through the child’s work or evidential photographs with them, the child can gain an ownership of their achievements (McGrath, 2010). During play opportunities, the child should be encouraged to report back their discoveries to the practitioner, this in turn allows the practitioner to make assessments of the child’s mathematical development (Tucker, 2014).

In many setting in Wales, ‘Building Blocks’ is used for planning monitoring and assessment. It includes ‘Rich Tasks’ which are cross-referenced with the current curriculum and year group and are partnered with guidance for teaching (The Learning Partnership Wales, no date). However, as it stands, formal assessment procedures have been found to be lacking and The Welsh Government have acknowledged there is a deficiency in the current assessment framework with many practitioners having little understanding of the assessment for learning approaches (Donaldson, 2015). The Donaldson report recommends a number of requirements that need addressing ‘to improve assessment in Welsh education, to address current weaknesses and to ensure that the assessment arrangements support the purposes of education’ (Donaldson, 2015).
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