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	Activity Plan

	Activity: To create a Mandala using sand and natural materials

	Number of children: 
6 two groups of three
	Age of children: 
5 years
	Number of adults:
3

	Location: 
Nursery Yard

	Preparation time:
¾ hour to prepare the area and explain the task. 
	Activity time:
Afternoon Session

	Resources:
A3 pictures of Mandalas, one for each group, boxes of loose parts - natural materials including leaves, small branches, sticks, stones and nuts. Child friendly mirrors. Sand trays

	Aim/s of activity:
. create a simple symmetrical pattern.
. to demonstrate understanding of geometric concepts of circles.
. make links to real world objects with the same properties.

	Links to outcomes:
Foundation Phase Framework (2015b) – Using geometric skills and using measuring skills.  
Progression Step 1 and 2 The New Curriculum 2022 (2019a), Mathematics and Numeracy.

	Differentiation:
To support a pupil with limited mobility an area of the Nursery Yard will be used.  The session is arranged to coincide with her timetabled individual one-to-one support. 

	Health and safety:
. Ensure the area is free of any hazards.
. Check the walking frame prior to the session and ensure that the basket is safely attached.
. All support staff are fully briefed on the content of the session and their role.
. Wet weather clothing to be used if it is raining.

	Role of adult/adults:
. to ensure they fully understand the brief of the session including the aims and objectives.
. to demonstrate the concept of symmetry using the mirrors and explain what the children are expected to do.
.  to intervene only when necessary and to be aware of the cues from the children as to whether they require the adult to join them or to help.
.  use open questioning to confirm understanding of the task and for the children to demonstrate knowledge in the key areas of the aims and objectives.
.  to extend the children’s knowledge and skills by scaffolding, metacognitive talk and sustained shared thinking.


	The activity:
Show the pictures of the Mandala to the children and encourage them to describe what they see. Confirm their findings, filling in any missing information including how they are created and where they originate from. Use words such as shape, pattern, circle, round, radiate from, repeating and centre.  Emphasise the symmetry of the pattern. Ask them for real world examples to use as a comparison. Using the mirrors and the pictures, demonstrate the concept of symmetry and encourage the children to copy, looking behind and in front of the mirror. Confirm understanding through open questions.  Introduce words such as same, reflection, in, in front of, behind. Hang the pictures on the washing line in view of the children. Create half a mandala pattern in the sand and invite the children to complete the pattern. Invite the children to create their own individual Mandala using the loose parts boxes.  Children to collect the natural materials from the boxes provided. Encourage the children to sort and group the materials. Use opportunities for metacognitive talk. After completion, ask the children to describe what they have done and why.  They can show their Mandalas to the other groups and describe their patterns. Take pictures of the Mandalas to put on the working wall.  
Allow the children to explore their environment to investigate patterns.


Evaluation 
According to the Early Years Foundation Stage (2008), at the forefront of any planning should be the aim to promote the child as an individual, by providing the correct environment to advance social and personal skills and to encourage progression in learning and development.  The session has encompassed this ethos by using small groups and a ratio of one adult to three children.  Its main aim is to improve skills in areas of Mathematics and Numeracy as laid out in the Foundation Phase Framework (2015b) however in line with the guidelines of the Curriculum for Wales 2022 (2015c) the choice of a subject is cross curricular, and its outcomes contribute to the four purposes (Welsh Government, 2015a). 
The variation of free play and more formal instruction within this plan is based on a study carried out by Rechsteiner et al. (2018) of the effects on learning of a play based mathematical activity compared to a more formal approach. It was found there were limitations in the formal approach for more able and talented learners, but which benefitted the less able participants with the opposite being true for a play-based activity.  The choice of learning styles in this activity allows scope for more knowledgeable children to take their learning further through freedom of choice, but still allowing for interaction and direction by the practitioner giving support to those who find difficulty understanding the concepts being shown. 
The activity is planned to follow a natural progression for learning which will build on the introduction of a new concept.  The Montessori method uses a three-stage approach to learning whereby the subject is introduced formally, the child is given time to understand the information through practice and then finally confirmation of comprehension through explanation of the task (Nutbrown, 2010).  Bailey et al. (2016) suggested in a study on long term effects of early intervention in mathematics that to have a positive impact on future mathematical skills, interventions need to be continual. This is like Brunner’s Spiral Curriculum whereby prior learning is revised at each stage and new information introduced to build on previous knowledge (Aubrey and Riley, 2019). There has been research into children representing mathematical skills through art or representations of drawings.  The Early Years Foundation Phase (2008) call it ‘mathematical graphics’ and lends itself to open questions enabling the child the opportunity to describe the meaning behind their representations.  A study carried out by Chigeza and Sorin (2016) follows similar lines explaining how children developed several mathematical skills through International Teaching using art and drawing as a foundation. Practitioners could gain an insight into a child’s mathematical understanding through their drawings and obtain their point of view through open questioning. A precursor to this session would be for children to represent naturally symmetrical objects and patterns using drawings, an activity that would also contribute to the development of fine motor skills and would give the practitioners information on the children’s level of prior knowledge. 
Inclusion of all types of learners has been taken into consideration when planning this activity and components have been incorporated to develop fine motor skills and hand-eye co-ordination.  According to Drew (2013), hands are a pathway to investigating the environment and to develop good fine motor skills, children require visual and kinaesthetic clues so that they can fine tune their movements.  She explains that as children grow, they use hand-eye co-ordination to refine motor-skills.  Visual weakness in areas of motor co-ordination or spatial relations can affect areas such as copying, tracking, sequencing, and judging the distance and direction of an object using a fixed point as a reference (Bridgend County Borough Council, no date).  In a study carried out by Pritchard et al. (2016) a strong link between mathematical skills and fine motor skills, particularly spatial skills, was found in Early Years children.  Their findings agreed with Drew in that a weakness in visual perception impacted on certain skills and according to Pritchard et al. a lack of competence in this area could affect the ability to acquire mathematical and literacy skills. The conclusions of the study suggested the use of visual spatial activities in the Early Years. Recommended activities found in Bridgend County Borough Council’s Visual Perception & Access to the Curriculum resource handbook (no date) such as symmetry, directional prepositions, sorting and grouping have been included in this session. 
The activity plan allows for opportunities to improve children’s communication skills through comparison and debate with peers and adults as well as working alongside others, sharing ideas, and copying their actions. Vygotsky believed that children make sense of a concept by talking through the components and discussing with others to secure their comprehension of the subject matter (Aubrey and Riley, 2019).  According to Vygotsky, by allowing the opportunity for children to work together and exchange ideas, they will not only develop their understanding but also advance their language skills and confidence in social interactions (Aubrey and Riley, 2019). Research carried out by Reid (2016) has shown a link between literacy and numeracy whereby children with advanced language skills are more open to understanding mathematical concepts and that a child’s ability to recognize shapes and make comparisons begins at an early age. She also points out that ‘maths speak’ should be used across the curriculum so that children become familiar with the vocabulary out of context.  This is confirmed by Rogers (2004) in that the correct use of language will lead to a greater understanding of what the child is being asked to do before they are expected to carry out the task.  The activity uses familiar words in a mathematical situation which allows the children the opportunity to understand the concepts of symmetry and create a mandala. Discussion of the pattern in the photograph at the beginning of the activity introduces new vocabulary and provokes curiosity and questioning which leads to a greater understanding (Brunton and Thornton, 2010).  Rogers (2004) explains that observation of the children during the first part of the activity will show whether they have understood the concept before they begin to create their own Manadala (Rogers, 2004).
[bookmark: _Hlk65322405]According to the Reggio Emilia approach the environment has an impact on learning. Frederick Froebl believed that being outdoors gave children the freedom to discover naturally occurring phenomena and invoke curiosity in the world around them (Tovey, 2017).  Tovey (2017) wrote that Froebl also felt children could use the natural resources to represent different concepts therefore in this activity they have the choice to use the trays of loose parts or find their own materials to create their Mandala.  Hence the flexibility of an afternoon session.  The Draft Curriculum for Wales (2019a) states that children in the Early Years should be given every opportunity to investigate their environment to encourage problem solving skills and inquisitiveness. The choice of location for this activity gives children the opportunity to realize that learning takes place everywhere. It is a dedicated area for free play, used regularly by the children, containing a garden with paved pathways giving the children the opportunity to find naturally occurring symmetrical shapes as advocated by Froebl (Tovey, 2017).   The choice of location offers the least risk as the children understand the rules of the area and there is a minimum chance of unknown hazards. In accordance with the Department for Education Health and Safety guidelines (2018), the area would be checked prior to the session and all staff fully briefed. This session has been arranged to coincide with the one-to-one support being available for the child with limited mobility, in a location that allows for freedom of movement so that they can fully take part in the task.  In line with the new ALN policy (2020b), the activity plan should be all inclusive and be accessible to any child.  Upon further reflection, the differentiation should be more generic, with the freedom to adapt the activity plan to allow for the needs of the individual child taking part (Welsh Government, 2020a). 











Resources 
The Reggio Emilia approach uses provocation in their ‘progettazione’ or ‘project’ to promote interest and encourage the children to create their own thoughts on a particular object or picture (Tovey, 2017). This session begins with the introduction of the large photograph of a Mandala to provoke curiosity, interest, and inquisitiveness. Wilding (2020) talks about the importance of finding and making patterns and refers to using artists to investigate this concept and Tucker (2014) explains that using art as a resource to examine patterns gives clear examples for children to follow.  As discussed in the previous section, Chigeza and Sorin (2016) believed that arts-based projects could enhance skills that are fundamental in the understanding of mathematical concepts. The contents of the photograph will prompt questions from both the practitioner and the children which in turn can be used to encourage children to problem solve and ask for clarification (Tucker, 2014). It also provides visual clues as to the concept of patterns and symmetry so that they can enhance their visual memory. (Bridgend County Borough Council, no date).
The use of the sand trays was not only to give the children the opportunity to practice copying the pattern but to allow for different textures and mediums to be explored.  Brunton and Thornton (2010) believe that much can be learnt using natural materials and that resources such as sand allow children to discover its properties through investigation. Botterill (2018) felt that the aim of a lesson should not be a constraint on the child’s inquisitiveness and eagerness to explore the resources but rather an opportunity to allow for discussion and use of problem-solving questions.
As well as introducing the concept of symmetry, the idea of establishing multiple schemas, combined with the metacognitive talk, mentioned above, is intended to reinforce mathematical skills used in this session. According to Beswick et al. (2008), Jean Piaget believed that schemas were a way for children to make sense of the world by allowing them work things out by themselves.  The Montessori Method also encourages the creation of schemas, introducing new resources to aid development of mathematical concepts (Brock and Siraj-Blatchford, 2015). Brock and Siraj-Blatchford (2015) explain that observing children interacting with materials, allows the practitioner to decide when to introduce further resources that would enable the child to extend their schema.  They state that children will gain the full benefit of the activity if they are ready developmentally and, given resources at the appropriate time, they will begin to form their own schemas.  
To create their personal Mandalas the boxes of loose parts containing natural materials have been included. Wilding (2020) states that the use of loose parts stimulates the imagination, encourages the creation of transient and subitising patterns and creates opportunities for a variety of schemas. The inclusion of loose parts in a slightly more structured way gives the children freedom to choose, test, change and explore what they want to do with the items within the constraints of the model and to make comparisons with the natural world through observations and questioning. (The Pennsylvania State University, 2019).  According to Tucker (2014) the use of natural materials will encourage children to make connections and that these types of resources lend themselves to pattern making.  





















Role of the Adult 
The Williams Report (2008) stated that parents were their child’s first educators and Botterill (2018) makes the point that the first three years of a child’s life is an important time for instilling many basic skills. He continues by stating that by the time they begin formal schooling each child will have different a skill set predominantly predetermined by the experiences and interactions with adults outside of the school environment (Botterill, 2018).  He emphasizes the importance of creating and maintaining relationships with parents and suggests that one way of doing this is to encourage parents to take part in workshops. This enables them to attain an understanding of what their child is learning and to improve their own the skills so that they can contribute positively to their child’s development.  As an example of this in practice, an initiative was introduced at Wylde Green Primary School to encourage parents to learn alongside their children (Wylde Green Primary School, 2008).  The idea behind the workshops was to show parents the strategies used by the school and to enhance their mathematical knowledge so that they could be more effective in helping their children in the home.  
Forming a partnership with parents can also provide the opportunity to engage them in less formal opportunities for mathematical learning. According to a study carried out in New Zealand by Anthony and Walshaw (2009), differences exist between parents and educators’ perceptions of introducing mathematical concepts and that an awareness of the diversity of these home experiences will benefit the children’s development.  The study explains that adults can be encouraged to recognize the mathematical opportunities that occur across a wide range of situations and of the possibilities to casually introduce mathematical concepts when children are playing freely or informally. There will be a requirement for a more formal teaching of the mathematical ideas but with the parents and practitioners working in partnership, the initial experience can be used as a reference (Anthony and Walshaw, 2009).  The study revealed that two-way communication along with sharing information on mathematical learning and resources will complement what the child learns at home and in the community as well as in an educational setting.    This is reiterated in the Foundation Phase Framework (2015), by recognizing the importance of parents/carers as primary educators and confirms the findings of the Williams Report (2008) and in the Curriculum for Wales (2015) where the intention is to involve the whole community in the child’s education.
Creating constructive relationships with parents can also have a positive effect on their perceptions of mathematics in general and allow for more open thinking. This will help to combat misconceptions about mathematics. In a study on Gender Related Maths Attitudes by Beilock et al. (2011) American adult’s personal experiences and thoughts towards mathematics affected their opinions on gender stereotyping and thus their prejudice towards boys being naturally higher achievers.  Palmer (2010) explained a way to counteract this

bias through research carried out in Sweden.  It showed that using different methods of documenting child led mathematical activities followed by analysis and reflecting on the outcomes allowed for any future planning to incorporate strategies or resources to deal with situations such as potential gender stereotyping (Palmer, 2010).  
The local community has a role in supporting a child’s progression. The Developing Schools in Wales as Learning Organisations (2017) is an initiative based on the four purposes and will be implemented alongside the new curriculum in 2022. The aim is for the whole community to contribute to a child’s learning and development and to learn from each other. Included in the plan are opportunities for shared discussion on problem solving strategies through metacognitive talk and sustained shared thinking. This will enable practitioners to support the children in completion of the task by talking through the concept of creating a symmetrical pattern together and initiating the child’s own cognitive thinking of the task.  Research by Purdon (2016) explained that practitioners and children can form partnerships through sustained shared thinking where they exchange information in a form of verbal scaffolding and learn from each other.  In a guidance report published by the Education Endowment Foundation (2019), using metacognitive talk encourages the child to question how they have acquired their knowledge and skills. The report explains that through careful planning and working together, practitioners can assist children in identifying what strategies they use during the task with the aim that they can apply this cognitive process to any task (Education Endowment Foundation, 2019). 
A practitioner’s knowledge and understanding has an impact when developing a child’s comprehension of mathematical concepts. Currently the entry requirement for trainee teachers is a grade B in mathematics (UCAS, 2020), however academic success in mathematics is not necessarily an indicator of the ability to recognise mathematical opportunities to develop a child’s skills in this area.  A study of American pre-school teachers carried out by Li (2020) noted that a fundamental knowledge and understanding of the concepts of mathematical principles would be advantageous in effectively identifying and explaining errors made by children.  A full awareness of the applications and processes of the subject would recognize the underlying skills a child had attained during an activity (Li, 2020).  Continued development of all educational practitioners has been outlined by the Welsh Government (2019b) encouraging school staff to evaluate their competency and identify any training needs to ensure that they can deliver appropriate learning opportunities to improve development. 
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