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	Activity Plan

	
Activity: 
Children to collect leaves from forest school area, sing number rhymes and songs while walking around, with chalk write numbers 1 to 10 on the leaves or place numicon shapes on leaves, lay leaves out on the ground to make number lines, with a plastic bug placed on a number ask children what ‘one more’ or ‘one less’ would be, end session with formation of number in the mud with sticks.                         
               

	Number of children:
6
	Age of children:
Reception

	Number of adults:
1

	Location:
Outdoor area
	Preparation time:
15mins
	Activity time:
40mins

	Resources: 
Leaves, plastic bugs, chalk, numicon shapes, number line, sticks, wet weather clothes and wellies.
	

	Aim/s of activity:
To recite number rhymes and somgs, to create a number line, to count from 1 to 10, to recognize and name numicon shapes, using plastic bugs count on ‘one more’ and ‘one less’, practice number formation 1 to 10 in the mud with a stick.



	Links to outcomes:
To recite a range of number rhymes and songs (Welsh Government, 2015).
Compare and order numbers up to 10 (Welsh Government, 2015).
Mentally recall ‘one more’ or ‘one less’ of a number within 10 (Welsh Government, 2015).


	Differentiation:
Higher Ability:  Compare and order numbers to 15, mentally recall ‘one more’ and ‘one less’ of a number within 15, write numbers 1 to 15 in the mud with a stick.
Middle Ability: Compare and order numbers to 10, mentally recall ‘one more’ and ‘one less’ of a number within 10, write numbers 1 to 10 in the mud with a stick.
Lower Ability: Compare and order numbers to 5, write numbers 1 to 5 in the mud with a stick.


	Health and safety:
Weather conditions, sticks.


	Role of adult/adults:
To ensure all children have their wet weather clothes and wellies on.
Explain health and safety rules to the children before starting activity, be sure to report and record any incidents that occurred (Welsh Government, 2009). 
To ensure that children do not wonder off from the forest school area.
Engage in singing number songs and rhymes.
Use a range of mathematical language and demonstrate standard ways of writing numbers. 
The activity:
While exploring the forest school area looking for leaves engage with the children to sing number songs and rhymes, when enough leaves have been collected hand out chalk and number lines to the children and ask them to number their leaves from 1 to 10 or place numicon shapes on the leaves. Lay out leaves to create a number line and then hand out plastic bugs asking the children to place their bugs on a particular number, ask them what would ‘one more’ or ‘one less’ would be, end the session with some fun writing numbers in the mud with sticks.


		




Section 2.
This activity plan ensures children are learning actively in an environment which allows them to learn and discover using their senses (Rees, 2016). The outdoor environment gives a stimulating experience to children’s curiosities and heightens their motivation to extend their learning of mathematics in the world around them (Pound, 2006; Richardson, 2014). Through a hands-on experience with materials and the time for exploration and manipulation during play children begin to learn mathematical concepts and skills (Moomaw, 2013). Learning numbers outdoors is a tool for children to understand the world around them, according to Grounds for learning (2011) they can use bigger spaces and resources that are bigger and better than what could be applied and used inside a classroom. Given the benefits that outdoor play provides, Pound (2006) states there still seems to a disadvantage of children learning mathematics through exploration of play, because they are unable to understand or make sense of the environment around them without the support of adult intervention. However, Worthington and Van Oers (2016) provides evidence that children can use their home cultural mathematical understandings and communications during self-initiated play and with their home cultural knowledge they are able to imitate reality and extend mathematical ideas with imagination. Also Wylde Green Primary School reports they are supporting parents with mathematical attitudes by inviting them into school to take part in a mathematics lesson with their children after the Williams report stated that parents are often terrified of math’s and this attitude is passed on to the children (Ks1/2, 2008).   
This activity plan encourages children to count real physical objects such as the leaves that have been collected from the forest school area and encourages the use of structured materials such as numicon that help children visualize the numbers they are working with (Pound and Lee, 2015; Hansen, 2005). Children then order the numbers using a number line provided by the adult, Tucker (2005) believes there is great value in children’s use of number lines in their mathematical development but the adult must be sure not to move children onto abstract counting to quickly as this may result in actually slowing down the learning process (Hansen, 2005). 
According to Baroody and Lai (2006), Frobel and Montessori both established the importance of mathematical experiences in early childhood and emphasized that young children can use mathematic thinking and solutions to explore and understand the world around them by using gifts or concrete objects that represent concepts and relationships of shape and number (Joao and Fisher, 2014). Their research concluded that early intervention of opportunities to develop mathematical inspirations and qualities would be highly beneficial to all children especially those who are at risk of failing due to low-income, with English as a second language and have uneducated parents (Baroody and Lai, 2006). This is also supported by Watts et al. (2016) who suggests that children will benefit from early mathematical interventions that promote mathematical learning and the transfer of learning, especially for those who are not academically ready.
Planning as provided by the activity plan and specifically mathematical language are vital in developing children’s mathematical skills during informal and enjoyable learning (The Early Childhood Mathematical Group, 1997). This activity enables children to learn the use of language through classical conditioning which Maynard and Powell (2014) point out underlines the children’s ability to associate stimulus (numicon shape) with the arbitrary sign (word given for the number/shape). Also, operant conditioning further supports children’s language through positive responses given when their vocabulary is correctly spoken which then helps them retain the information and when incorrect vocabulary does not get the verbal recognition children continue to search for the correct language which will warrant praise from an adult (Schlinger, 2010). 
Mind Research Institute (2015) points out that during mathematical activities children begin to develop their executive functions in the brain, these include working memory, inhibition control and cognitive flexibility. The neurological expansion of the brain during early years is crucial to laying a strong foundation for the rest of brain development (Mind Research Institute, 2015). Haylock and Cockburn (1997) also suggest the importance for children to develop a foundation of experience and networks of connections that can then be built on through further mathematical experiences.  This links to Piaget’s stages of cognitive development as he suggests through practical experiences children use all their senses to solve simple problems and develop simple ideas about their environment (Johnston and Nahmad-Williams, 2014).
From the above activity plan one contribution that could have been introduced during the walk and number rhyme singing is dance. Deans (2016) suggests that dance can contribute to children’s meaning, making and learning of mathematical development. The research of Palmer (2010) also supports the use of alternative learning strategies for mathematics such as dance because it is a creative attribute to enable children to link relationships between dynamics and the environment around them. Thought must also be given to the research of Howard and McInnes (2012) on the children’s perception of play and consider whether this activity plan would have been perceived as play or not play. Considering some aspects of the activity involves adult direction to participate in number line making and formation of number, there is some freedom of play expected during leaf collecting and singing songs and rhymes (Howard and McInnes, 2012).
 Section 3
Resources used for mathematical activities need to be accessible and open-ended so they can be used in a variety of ways and provide a stimulating first-hand experience to children’s interests and challenge appropriately to children’s development (Rees, 2016). According to Fox and Surtees (2002) well organized resources are crucial in supporting mathematical concepts because they add interest and relevance to a task, facilitate exploration during learning experiences in a practical way and they demonstrate the real-life purpose of Mathematics. The creative use of resources also encourages children to ask their own questions and investigate their own possible answers through play and enables children to collaboratively work together (Fox and Surtees, 2002). According to Sims (2015) having accessible Mathematical resources in all areas of the indoor and outdoor environment gives children the opportunity to explore hands on using tactile and sensory materials, explore shape, size and direction using loose parts to create and encourages the use of non-standard measurement during investigations and play (Sims, 2015).
Froebel has had a great influence on the types of resources used for mathematical investigations to create discovery, inventiveness and imagination ranging from natural resources such as stones, shells, feathers, leaves and sticks to recyclable, open-ended resources such as blocks, paint, sand, water, plastic jugs and many other materials that offer children the opportunity to develop their learning (Joao and Fisher, 2014; Tovey, 2013). 
The Montessori approach offers concrete objects that prepare the mind for a deep understanding of the principles of mathematics, Educational Video Publishing (2009) and progresses onto child size real life objects such as jugs, strainers, containers, spoons, scoops and tongs that encourage mathematical skills such as pouring, transferring and estimating and develop children’s fine-motor skills, hand -eye coordination, dexterity and wrist flexibility (Isaacs, 2012; Isaacs, 2007).
To ensure children are given the opportunities to explore mark making resources need to be continuously available in the outdoor area and  the classroom (Fox and Surtees, 2002). The resources needed for mark making range from chalk, paints, crayons, pencils, paper, chalk boards, white boards and any other fascinating tools that will encourage children to record mathematical recordings (Fox and Surtees, 2002). Using these tools’ children learn to support mathematical concepts, collaboratively work alongside others, question their findings and begin investigating possible answers which demonstrates the purpose of real-life mathematics (Fox and Surtees, 2002). According to Wing (2015) using numerals alongside structured imagery around the classroom and the outdoor area helps children to make connections between numbers in the everyday world.  
Play trays are an asset for mathematical skills as they offer a range of creative learning for children according to Tucker (2005). There is a wide range of contents that can be placed in play trays ranging from natural objects such as acorns, leaves, straw and pinecones to plastic/wooden blocks, miniature animals/families and sand or water (Tucker, 2012). Using a range of recourses gives the children opportunities to learn counting, sorting, making patterns, investigations into weight and length and problem solving (Tucker, 2005). This also coincides with Harris and Taylor (2014) who informs us that small world toys are a good resource for children to use during independent and imaginative play as they start to develop their mathematical skills through identifying shape, size, order and counting objects. The research of Pitchford et al. (2016) points out that there is a great importance in providing early intervention for the use of fine motor skills such as visuo-spatial during mathematical activities.
The role play area offers an abundance of mathematical activities and skills from using mathematical vocabulary, estimating, sorting, counting, exploring properties, comparing, exploring pouring and filling, sharing and using a clock (Tucker, 2005). The resources used would depend on the theme of the area and could include telephones, clocks, price tags, materials, dressing up clothes, coins, tills and computers (Tucker, 2005).
Interlocking cubes, numicon, Cuisenaire rods, bead strings and abacus are helpful resources that support the development of mathematical ideas through building up mental images when using mathematical language supported by an adult (Harris and Taylor, 2014). The Montessori approach encourages the use of large number rods, sandpaper numerals, number rods and cards, spindle box and cards and counters which encourages children to build an understanding of 1-10 by manipulating objects and associating objects with the written symbol, the children also start to build the sequential order of written numbers (Isaacs, 2007). 
Card and board games have also been linked to successful mathematical play-based approaches as they enable children to repeatedly perform mathematical activities and gives the children the motivation to work as a group (Vogt, et al. 2018).
Construction and block play are considered one of the mathematical successes in children’s activities as it offers problem-solving strategies, self-correction and self-instructed abilities through using their senses for measurement of height, depth, width and exploration of symmetry (Pound and Lee, 2015)
ICT has become a resource that is used in everyday life in the classroom and at home form iPad’s, computers, iPhone’s, light boxes, blue screen’s and many other technical appliances which help to support problem solving (Living Well, 2016). Crow (2014) states the importance of computational thinking because it combines mathematics, logic and algorithms to teach children a new way to think about the world.

Section 4
The role of the adult is to provide an imaginative and stimulating activity that promotes children’s creativity enabling them to develop their understanding of mathematics (Pound and Lee, 2015). An illustration of this can be found in the research of Chigeza and Sorin (2016) who demonstrates that through art-based activities children are able to show spatial orientation, quantification and attributes of objects which are mathematical ideas that children need to become numerate. Children need to have a good understanding of mathematics to enable them to confidently secure job opportunities in the future (Burns, 2012) especially in the technology-driven economy as skills are not only required to meet the current demand of today but to also drive future growth (Sharwood, 2014). The new curriculum for Wales emphasizes that experiences must be accessible, engaging and challenging (Welsh Government, 2019). Adults must show positive dispositions, develop mathematical prophecies and encourage the  development of the four purposes of the curriculum for wales (Welsh Government, 2015) so that children are given the opportunity to be ambitious learners who are capable of problem solving, applying knowledge of their own and able to enjoy challenges. 
According to Craft (2005) the role of the adult should be to ensure children are given control of learning, encouraging their involvement in identifying problems, encourage them to pose questions to one another and give opportunities for them to debate their thinking. Yet according to Willan et al. (2007) adults can unintentionally hinder children’s innovation and imagination when exploring, because they make decisions for them or correct them when their idea does not meet the learning objective. Wallan (2009) discusses children having the ability to reflect on their own thinking and learning, this is called metacognition and involves the children using strategies or regulation to complete a task however, David (1999) suggests that children under the age of seven have not yet developed these strategies and would need support through adult modeling and scaffolding. Roger (2016) states children’s thinking develops better with the company of supportive adults than of children who develop thinking alone. This links to sustained shared thinking between researchers and educators highlighting the importance of bridging their conversations and partnerships across educational settings to develop supportive learning communities (Anthony and Walshaw, 2009). 
Through observing children individually adults can continuously modify and develop the mathematical activities and materials needed to extend the range on offer (Isaacs, 2007; Anning and Edwards, 2006) and this enables adults to meet the needs of every child to ensure they are enjoying and achieving (Every Child Matters, 2003). This closely links to Bruner’s (1960) spiral curriculum ensuring children are given the opportunity to learn and progress at their own pace (Gibbs, 2014). The Draft Curriculum for Wales 2022: Mathematics and Numeracy also reinforces the link to ‘concepts and ideas being dwelt on, built on and connected together by learners’ experiences before increasing complex mathematical ideas’ Welsh Government (2019). This challenging experience is known as Vygotsky’s zone of proximal development and encourages children to better their current selves through play (Doyla, 2010).
There are seven statutory areas of learning which work together to provide children with a cross-curricular approach set out by the Welsh Government (2015), adults must ensure that numeracy is provided  across all seven areas to develop children’s ability to apply their skills and concepts that they have learned to complete tasks appropriate to their stage of development (Welsh Government, 2015). Mathematics can be linked from area to area, but the adult must ensure the task has a real purpose, for example answering a question, gathering information, communicating information or solving a problem (Haylock and Cockburn, 1997). This is to ensure children continue to develop their mathematical “skills, knowledge and understanding through a continuous and enhanced provision with focused activities in the indoor and outdoor learning environment” (Welsh Government, 2015, p28).
During activities the adult’s role is to develop the children’s mathematical language and vocabulary by scaffolding, this can be done by asking the children questions that invite extended responses and new enquiries (Wasik and Jacobi-Vessels, 2017). There are three types of activities that can be planned for mathematics by the adult for children throughout the indoor and outdoor environment these are; child initiated activities were children are able follow their own interests through play activities, adult initiated activities were the adult carefully plans what the children will be doing during the activity but allows them some space to explore and adult intensive activities where the adults presence is constant throughout the activity (Anthony and Walshaw, 2009; Smidt, 2005).
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