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Section 1

Making Caterpillars 


Action Plan
Engaging children with measurements whilst developing their fine motor skills to create caterpillars. 




Children can use modelling clay or play dough to create their caterpillars.
Adults can support children with their caterpillars to compare different lengths or thickness of their models and to use cubes to measure them. 
The Activity 
Provide children with the resource play dough and some pictures of caterpillars and invite them to create their own. Children can be encouraged to place cubes next to their caterpillars and count how long they are. This activity is ideal to be used outside where children can have a feel for nature and explore where caterpillars are from.
Number of children per activity: 6 
Age: 4/5 years old 
Number of adults per activity: 1
Activity time: 30 minutes/ 45 










Development and Variation 
Children are often fascinated with exploring and finding out new things and in this aspect watching caterpillars. Introduce the children to this activity with a caterpillar hunt. It can bring excitement and enhanced provision for the children when they make their own caterpillar. Children may beforehand count how many caterpillars they have seen/found and compare it to their own creatures after and create the equal amount to what they have found. 
Story Time 
The story ‘The Very Hungry Caterpillar’ is a much loved and familiar children’s reading book. It provides openings to extend the children’s learning and make cross-curricular links to counting and number comparisons. This can be read to the children before or after the activity if needed. 









Resources
· Play dough.
· Modelling clay.
· Equipment for measuring the caterpillars, such as cubes, counters or rulers.
· Photographs of caterpillars for the children whilst developing their models.






Links to Foundation Phase and outcomes 
· This activity allows children to explore their senses, be creative and imaginative in their own way. 
· It is a task where children can problem solve, have a discussion and work together as a team/group. 
· Resources can be used such as iPad, where children are able to take photographs of the caterpillars and compare them to their own creation. 


Children are given opportunities to:
· Engage in a rich-mathematically environment that can allow them to explore and enhance their mathematical concept and language.
· Extend their learning by using a range of measurements and shapes to within their play and structured activity. 
· Children are allowed self -directed play in the element of looking for caterpillars and exploring their surrounding area. 

Encouraging mathematical reasoning and describing  
 Describing 
‘Can you show me how to make a caterpillar with your play dough?’
‘What does your caterpillar look like?’
‘Can you show me how to use the cubes to measure your caterpillar?’







Reasoning
‘Can you line the cubes up next to your caterpillar and count them?’
‘Can you tell me who has the longest caterpillar out of the group?’
‘Can you tell me who has the shortest caterpillar out of the group?’






The Mathematical Journey 
Properties of shapes:
· Use language such as length, weight, thickness, hardness, softness to encourage the children with these mathematical concept of words
· Using language to compare different caterpillars e.g. longer, shorter, thicker, thinner 

Size and measures:
· Measuring the caterpillars in various ways. For example, counting them with dices or different objects in the surrounding area.

Differentiation
Higher level maths groups can consider making longer caterpillars and count to their teen numbers and use the strategy of ‘more of’ or ‘less of’ with their counting cubes when they either take them away or add one on. 
Lower level maths groups can continue to use their cubes when counting their caterpillars. If they feel confident, develop their counting by going up to ten. 

Health and Safety 
Due to the nature of the activity, the surrounding area outside would have to be checked first. The hunt for caterpillars may consist of looking into bushes, under logs or into trees, so checks need to be made to ensure the safety of the children. 







Section 2
Mathematics can be seen as a way of organising ideas in order of concepts, where Taylor (2014) conveys that Freud (1973) believed children used these concepts as a result of their experiences. As this activity plan is of exploratory play, children will use these concepts and initial discoveries to provide a real-life basis and experiences to base their future knowledge on. This continuation of real life experiences will facilitate the children to develop further on and enable a deep level learning. Brunton and Thornton (2010) express that these deep learning, leads to motivation, intrigue and investigation skills. However, all too often Mathematics provision is structured to one area where the lack of stimulation is varied. This activity plan has been created to enable a rich mathematical environment (Pound 2008) where children can benefit from meaningful outdoor experiences (Skinner 2005). In the nineteenth century, Frobel founded nursery gardens where children were encouraged to learn and play inside and outside of the classroom (Waite and Rea 2007). This is continued today, by regards to the Foundation Phase (2009), where they believe outdoor learning is a vital element to the development of children. The activity plan has been created to involve children with the nature of doing and interacting with the environment. Skinner (2005) states that the key to a successful learning environment in mathematics, is the element of involving children in doing, thinking and playing. The children can explore their surrounding area for caterpillars and through this, their senses and creatively in the human sense is engaged. Through such movements, children can come to understand mathematics in an enjoyable and stimulating way. Bringing Early Childhood education outside can also be addressed by Davies (2006) as an essential component for the curriculum of children. Children have the potential to foster their learning and extend all areas of their development. Under the Foundation Phase Profile (2016), to create the unique child, children need to engage in exploring and playing with their aspects in their learning. Just like the activity plan, this consists of showing curiosity of objects and using their senses to explore their world around them. Children can represent their experiences in this activity and establish the technique of creating an effective learning environment. 
This activity plan mostly consists of children measuring their caterpillars by various objects. Stevens and Skinner (2016) underpins the importance of engaging children with mathematical measures in their learning. They state that children learn more about measurements whilst occupying a hands-on activity. The children will develop a knowledge of vocabulary from this activity, for example using words such as longer and shorter or heavier and lighter. These can further develop the children in their future conversations and is a key outcome in the Foundation Phase for children to establish.  
By being in the outdoor learning environment, children can also learn about keeping themselves safe. While teachers have conversations beforehand to the children about potential risks, there is still a need for children to be careful about the area if there is a pond, muddy paths or potential dangerous plants. Waite and Rea (2007) explains that this shared approach develops children sense of acceptable risk. 
However, in contrast to this, it is an important aspect to reflect upon the activity plan and find ways to improve. Every child needs to be considered in an activity plan and this also includes children with additional needs. Robbins (2000) preaches on the set of principles that need to bond together to form an inclusive mathematical practice in the setting. The growth within the environment of a mathematics curriculum, needs to encompass the needs, expectations and aspirations of all children. As well as this, it is important to choose the right resources that are appropriate for a diverse range of abilities and the provision for children with special educational needs (Skinner 2005). In this case, the resource play dough/moulding clay is perfect for all children. Children’s sensory development is enhanced through this and their scaffolding element is progressed through the technique of it, where the children work towards a stronger understanding of the subject. Pound (1999) refers to this as a vital element in creating a developmentally appropriate curriculum for all children. 
It is also an important element to remember in the activity plan that self-directed play can be enhanced. According to Piaget, his constructivist theory evolves from the strategy of self- choice within mathematics and the active learning from first-hand experiences and motivation, which are the bases and the catalysts for children’s cognitive development (Tucker 2005). Unlike, Vygotsky where his social constructivist theory comes from the social interaction of adults and peers to develop mathematics, Piaget’s theory has influenced many practitioners in their practice to enhance self-choice. Children in the activity can show self-directed play by exploring the surrounding area and searching for their own creatures, other than caterpillars. Children can count how many creatures they have found and compare them to their peers. Counting sticks can also be provided for the children and is an ideal resource for counting on or back from, with any given number. These are commonly used in Primary School and can be put in good effect in the Early Years in conjunction with a small puppet in a story context. This can be an excellent opportunity to reinforce the story ‘The Hungry Caterpillar’ where practitioners can quote to the children ‘What number has the caterpillar puppet landed on?’ or ‘How many more jumps does the caterpillar need to do to get to the end?’. Tucker (2005) explains that these counting sticks can also be made available to children to incorporate in their own play. By providing the children with puppets, children can retell the story from the practitioner’s activity.  
Although, it should not be, it may come into consideration that the activity can be affected by the weather. Skinner (2005) states that learning opportunities for children should not be defeated by the weather. Practitioners can put together before the activity, a weather resource box for an alternative. This can contain umbrellas, waterproof ponchos, as well as a supply of wellington boots. Although this activity can also be placed inside, Thomas (2012) conveys that recent research conducts that children now are not given enough opportunities to learn outside. Fears of health and safety or associated form filling were detected. Regards to this, it is important for practitioners to write a risk assessment before the activity begins to enable the plan to take place. 















Section 3 
McGrath (2010) conveys that the key to a rich mathematical environment is the quality of materials enhanced. The property of materials raises the creatively effect on the teaching and learning opportunities for the children. The resources used to reinforce mathematics can vary depending on the area of the classroom. However, no matter how well the resources are planned or chosen, if the children do not feel valued and secure, then they are less likely to engage with their surroundings (Tucker 2005), so it is important to ensure that the right materials and resources are engaging, children’s self-esteem is nurtured and that their independent learning is encouraged. It is also important to create a sensitive balance between practitioner led activities and child-initiated activities and that the provision of time for children to talk about their activity is crucial. Allowing time for the children to talk to another, the practitioners or class collectively, shows the child of value upon the activity. Fisher (2002) conveys that giving opportunities to children to talk about their work to peers or their practitioners, is the most important element of the learning environment. Giving positive comments to a child, creates a confident and competent mathematician who challenges their learning. 
In some settings, resources for the children are more structured. Ruth (2007) states that it is guided that practitioners use observational assessment systematically to plan for children’s progression that is right for them in various areas of learning and development. This area in the Foundation Phase is called ‘Problem solving, reasoning and numeracy’. The author advises that mathematical understanding should be developed by either stories, songs, games and imaginative play by providing the children with challenges and contexts for problems, in each area of mathematics in the classroom. 
Construction Area 
Space is mostly needed for this type of development and can also be enhanced outside. Some settings have an area dedicated to block play, where the mathematical element can be prolonged. Both wooden and plastic unit blocks offer a child rich experiences. Mathematical development can be enhanced for children in this area by sorting patterns, counting the blocks or labelling the construction boxes and putting the number of pieces within. This gives the children a purpose to sort or count the resources and gives the emphasis on the relationship between ordinal and cardinal numbers. 


Creative Area
Modelling clay can be used as a resource for mathematical development and can be used to support children in sculpting numbers, making 3D shapes or creating characters for the topic. Children can also use this resource to make different lengths or widths whilst also comparing measurements. Paint can also be used in a variety of ways to develop further mathematical skills and concepts. Children in this area can create patterns, record mathematical graphics or enhance their motor skills whilst painting numbers. This area of development can be used as free-directory where children have the option to choose what they want to do.
Play Trays 
This can be known as the sand or water area in most settings and depending on the contents of the tray, there can be opportunities for counting, sorting, pattern making, building or investigations into weight or length. Natural objects can also be enhanced in this provision, where possible play-tray contents can be, conkers, leaves, straw, corn, acorns etc. It can be argued that natural features are important qualities and that they allow a wide range of learning opportunities (Fjortoft 2001). This natural curiosity can be expressed in the Montessori movement, where children are introduced to mathematics through play like activities with natural materials (Feez 2010). Through these objects, Paris (2002) believes that children’s learning is challenged and that their add on experiences is enriched by these objects.
ICT 
This area often consists of a computer or iPad. Children can play simple mathematics games or even record their own number rhymes on the iPad, or practise and record counting in 2s, 5s and 10s.
In terms of everyday technology in Early Childhood, there is a vast range of ICT equipment that infuses young children’s lives and shapes their understanding of the mathematic concept. This can include calculators, cameras, cash machines or tablet PCs. In terms of what new technologies are available specifically for the Early Years concept, there are programs such as, Bee-Bot, Roamers, digital cameras, Microscopes or interactive whiteboards. Aubrey and Dahl (2008) express that in the Foundation Phase, these resources of technology can contribute to three main areas of learning for children, one being the foundation for mathematics. Children can extend their knowledge and understanding of the world in the broadest sense of problem solving, reasoning and numeracy through these resources and their creative development is also reinforced with their acquiring operational skills. 






















Section 4
The role of the adult by Skinner (2005) is the practitioner, who makes the environment visually rich and exciting for all children. Through this, children are engaged with curiosity and able to challenge their learning and understanding. This can also be agreed upon by Pound (1999) who also conveys that the importance of the adult is them, themselves as mathematicians in supporting children’s learning. Vygotsky himself, was a key believer in the role of the adult where he believed that the social interaction of the child and adult, is where the child will develop the most (Lloyd and Fernyhough 1999). Mathematics in the Early Years must be planned accordance to not only what the children should learn, but also how they will learn it in with regards to the curriculum (Tassoni and Hucker 2005). On the other hand, according to, Pound (2008) many countries in the world such as Finland, young children reach the statutory age of schooling before coming across a curriculum that includes the words ‘mathematics’. And yet, these children still grow up to be good at mathematics. However, in Wales, it is accordance to the Foundation Phase and the National Literacy and Numeracy Framework. This has been developed to enable practitioners with a curriculum planning tool that supports them to embed literacy and numeracy across the curriculum (Welsh Assembly Government 2013). It mainly focuses on the learner’s ability of skills and the concepts in which they have learned to complete the tasks appropriate for their stage of development (Foundation Phase Framework 2015). 
When planning to support mathematics, practitioners need to reflect on the children’s ability to learn and ensure that both provision and practice are in accordance to this. It can be advised by the Foundation Phase, that whilst planning for mathematics, it is important to ensure that children are learning through being active by playing and exploring, and that as they grow, the experiences that are provided for them, will develop their own ideas. The Foundation Phase (2015) clearly states that each area of learning must be implemented through planning with purposeful play elements and a mixture of adult-led and child-initiated activities. The results will provide a stimulating environment for the children which supports their continuing growth as confident mathematicians. In the Donaldson report on April 2014, it championed the six areas of learning and experiences for Wales’ curriculum (Evans 2015). Allied to that, Professor Donaldson, supported the introduction of the cross-curriculum responsibilities and within mathematics, it is literacy, numeracy and digital competence. Evans (2015) states that this is where teachers need to deliver all aspects of teaching and provide children with experiences that will enable them to develop. Thousand et al (2010) conducts that the benefits of planning in the classroom, is that teachers are better at meeting the individuals needs and fulfilling their responsibilities. There is a clear focus with the children’s interests in mind, where resources and materials are organised effectively due to the planning. 
While mathematics is used in settings, it is also important to assess children’s mathematical development and see what stage of development they are at. Morrison (2010) expresses that assessments are important as these are where decisions about the children are made and how to educate them for the best. Children are assessed according to the Foundation Phase Child Development Profile. One being the ‘On-Entry’ assessment. Young Wales (2011) express that this is used to assess children within their six-week entry to Foundation Phase. Formative assessments are also used and can be useful concepts to focus on children’s achievements against their skills to the curriculum and how they can move on (Young Wales 2011). 
Assessments should bring out the benefits for the children and it is clearly stated in the Donaldson report, that these should be taken out for good reason and to ensure that parents and practitioners focus on progression afterwards. Gathering information from young children can be difficult and potentially stressful, but they are designed for one purpose only and that for the recognition of the ability of the child (Morrison 2010). 
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