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Promoting early mathematical awareness and numeracy skills through play.
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	Activity Plan

	Activity:
Read the story “Big and Small” to the children. Take the children to the outdoor forest area to collect natural resources for sizing.

	Number of children:
6
	Age of children:
2 years
	Number of adults:
3 adults

	Location:
The forest area

	Preparation time:
15 minutes
	Activity time:
45 minutes to 1 hour

	Resources:
· Weather appropriate clothing
· Setting phone
· 3 baskets
· 3 boxes

	Aim/s of activity:
· Using natural resources to size
· Measurements
· Distance
· Quantity

	Links to outcomes:
· “Compare, sort and order two objects in terms of size, weight or capacity by direct observation” (Welsh Government, 2014)

· “Select and manipulate objects in order to help solve a problem” (Welsh Government, 2008)


	Differentiation:
· For more able and talented, categorize objects into small, medium and large groups.

· Ensure suitable access to the forest area to ensure that the activity meets the needs of all children.
· Adapt the ratio if necessary, to enable extra adult support for those who need it.

	Health and safety:
· A visual risk assessment just before the children arrive to avoid dog feces, litter and glass
· Follow a 1:3 adult to child ratio in a public area
· Ensure pathway is clear and safe to avoid trips, slips and falls
· Children to wear weather appropriate clothing e.g. wellies or wetsuits
· Check for Stagnant water to avoid children meeting legionella bacteria


	Role of adult/adults:
· Follow the 1:3 adult to child ratio
· Work with key children
· One to one support
· Observing, taking pictures and notes
· Supervising to ensure safety, only stepping in when needed
· Extend learning by questioning

	The activity:

Read the story “Big and Small” to the children. This will help them to recognize big and small objects. Ask the children if they would like to go on a walk to find big and small objects. Ensure all children are wearing weather appropriate clothing.

Carry out a risk assessment of the forest area before proceeding with the children.
If safe to do so, keep to ratio and walk the children to the forest area.
Ask the children to collect natural resources such as leaves, sticks, stones, flowers and put them into the baskets.

Once all resources are collected, ask the children to sit in a circle and empty out the resources into the middle. See if they can sort the objects collected into big and small categories using the boxes provided.

Ensure to take photographs and notes throughout the activity.




 Task 2 
Use of the outdoor environment
As demonstrated in the plan, the activity is based on an outdoor learning experience. There are many studies which support that the outdoor environment is one of the most beneficial ways for children to learn. WCLTA (2013) states that “outdoor spaces are the best play environments for children to learn”. The environment in which children learn should be extremely well thought through to ensure the best outcomes for children who participate (Beckley, 2010).  Froebel (1892) also argued that the quality of the learning environment is crucial to success. 
The use of the environment within mathematical development shows that children learn better outdoors compared to a typical classroom environment. The NCETM (2015) states that the benefits of learning maths in the outdoor environment evidenced higher levels of self-esteem, improved attitudes towards learning maths and a bigger opportunity to use maths across other subjects of learning. They also state that learning maths in the outdoors is not about enriching learning but simply empowering an understanding of maths as a subject. Froebel (1887) said that children should have access to the outdoors are more likely to thrive just like plants and animals.  
There is some evidence to support that the outdoor environment is a key aspect of positive learning in the early years. Knight (2011) said that children are more innovative when exposed to the outdoor environment. Louv (2006) also supports this point and says that children who  experience nature during early years tend to have more imaginative and creative skills. 
There seems to be a negative attitude towards learning mathematics. The outdoor environment offers children opportunity to learn through their senses and experiences (Piaget, 1950). The natural environment is enriched with mathematical opportunities and resources. Forest school is a completely natural way of learning and is used particularly within the Scandinavian countries such as Norway. Comparing 2019 Pisa results for mathematics in the UK (504 points) and in Scandinavia (502 points) show that there is a similarity of results which could be linked to the usage of outdoor environments for mathematical learning (OECD, 2019). 



Links to framework
Williams (2008) describes maths as laying down foundations for further learning in early years development. The plan shows mathematical links to the Foundation Phase Curriculum (2014) as well as the National Literacy and Numeracy Framework (2012). These two frameworks were used and designed for practitioners to use for areas of development including mathematics to support children at each age and stage in their development. The plan focuses on children aged 2. The Foundation Phase Curriculum supports children from aged 3 to 7 years old and the Literacy and Numeracy Framework only aim at 5 years and upwards. In Wales, Flying Start was introduced with the aim of children learning through play, exploration and being self-directed learners. The frameworks used within the plan are not age and stage appropriate. By using ideas from Flying Start for example, this could support the children to ensure they are working towards age appropriate skills and that the goals set are achievable. 
Flying Start framework is aimed at children from 2 years of age and they state that if children have access to quality early years education, their performance in mathematics is better overall.  (Welsh Government, 2014). However, the plan using the foundation phase curriculum is also a positive as Flying Start (Welsh Government, 2014) suggest that they use a similar philosophy which then prepares children for when they enter the Foundation Phase Curriculum. 
Children’s input 
Children should have the opportunity to make decisions and have an input within their learning. UNICEF (no date) express the importance in article 12 of the UNCRC and say that children should have a voice and express their thoughts and opinions. The plan offers children freedom of choice by giving them opportunity to choose what materials they would like to use into the activity. One child may choose leaves, where another chooses stones.  Frobel (1967) believed that children should have a choice within their play and should feel a sense of freedom. Montessori (1912) also believed that children having the opportunity to freedom of choice leads to engagement and concentration within their play.
Practitioners in this activity plan are able to follow the children with whatever natural  resources they decide to use for the activity. Waters and Maynard (2015) said that when adults tune in with children’s interests, it can lead to rich and meaningful conversations. This during a mathematical learning opportunity is likely to encourage mathematical language. For example, this activity could encourage words such as big, small, heavy or light.  The plan also offers children a chance to engage mathematically in the natural world.  According to Brown (2012) the use of outdoors for play and exploration leads to children gaining a sense of real and direct experiences within the natural world.
Health and safety
Care Inspectorate Wales (2016) state that there should be “One adult to four children aged 2 years”. The plan shows that there will be six children 2 years of age taking part in the activity with three accompanying adults. The ratio used in the plan meets the requirements of the national minimum standards and has been well thought about. The ratio used within the plan is one adult to two children aged 2 years. Going out into the community comes with its risks. The Health and Safety Executive (2012) support that children who are wrapped in cotton wool will not learn about risk. 
Time
Within early years practice these days, time seems to be restricted due to daily routines. NHS (2019) support that children aged 2 should be physically active for at least 3 hours per day. The plan states that the activity will last from 45 minutes to 1 hour. To try to manage time to support the NHS guidance, the activity could be made longer to support physical development as well as making use of the mathematical opportunities on offer. 
Reggio Emelia is a successful approach to learning from the 19th century. The approach focused on child directed learning and emphasised that there should be no time limit on a child who is working on a project or playing (NCEM, 2010). However, the time in which children are given to engage in the activity plan is short, which may result in frustration from children as practitioners try to follow a daily routine which is time restricted. Time restriction could limit the mathematical opportunities to be explored by the children. CIW (2016) Also support that children learn hygiene and practice through a routine but they do not encourage a strict routine to be followed and focus on following the needs of each individual child. 




 
Task 3
There are a variety of approaches and resources which are used to support mathematical learning in early years. In the plan, the outdoors is used as the main resource which involves natural materials being collected such as leaves, pinecones, twigs or pebbles. Fjortoft (2004) spoke about the purposeful and authentic skills which are developed through use of sensory and investigation skills in the outdoors. There is an argument between whether natural or plastic resources are more beneficial towards learning within the early years sector, particularly within mathematics.  
The list of possibilities for mathematical resources within the outdoor environment is endless.  Dancer (no date) supports that the use of natural materials for mathematical development helps children to learn though their senses. She also gave examples of how natural resources could be used for maths for example, measuring vegetables in an allotment or exploring the concept of empty and full using pebbles and branches. TTS (2017) also support the use of natural resources focusing on the smell, look and taste and say that children are offered a better representation of objects compared to the use of plastic resources and that plastic objects do not give out the same possibilities for learning.  
 TTS (2017) explain how a natural resource such as mud has endless opportunities for mathematical play. Children use mud in the outdoor mud kitchen for example to create pies and potions, noticing the change in consistency and stages of creation. This itself, shows the mathematical problem solving and scientific outcomes of a self-directed activity using natural resources. 
Loose parts are used again in an endless amount of ways. The empowered educator (no date) talks about how loose parts play can support children in all areas of learning especially mathematics and sciences. They talk about loose parts being natural and manmade but objects which children can incorporate into endless amounts of activities. For example, children may use cotton reels to build a castle, or to roll down a ramp or to size into groups. 
Pratt (2011) believed that for children to become effective mathematicians, they should have the opportunities to learn maths outdoors and become aware that maths is all around them. Montessori (1988) seems to agree with the same concept that there is a connection between mathematical learning and the natural world, however she also came up with the idea that children should repeat an activity until they master it and that children are self-educators. This is where Montessori incorporated resources into her approach with indirect purposes such as The Pink Tower. Montessorium (2015) describe the concept of The Pink Tower and explain that by stacking cubes into order of size from 1cm to 10cm, the children are ordering, understanding what 10 looks like and preparing for cubed roots in later mathematics. The Montessori approach focused on the following within the curriculum: Practical life skills, sensory education, language and mathematics and more general physical, cultural and social development.  
There is a divide between the positive and negative uses for work sheets within mathematics. Inan and Urkus (2017) found several outcomes from their study which focused on the use of worksheets. The article shows that children who complete work sheets enjoy them more as a group rather than individually to get support from peers. The article also outlines how every worksheet is the same no matter the ability of the child. This evidently shows the lack of differentiation between abilities compared to the open ended and more natural approaches to learning. 
Marylin Adams, cited in Jacobs (2018) said that “If they can do the worksheet, they don’t need it. If they can’t, it won’t help them”. This quote reflects that worksheets can be a huge challenge to some children and for others they do not involve enough challenge.  Estyn (2017) found that there is an over reliance in some schools on the use of worksheets. They said that work sheets limit numeracy skills being spread over all subjects.  











Task 4 
[bookmark: _GoBack]Some evidence has shown there to be a gender divide relating to mathematical achievement. According to Hyde et al. (2008) males have higher levels of achievement within the subject compared to females. Some parents and teachers have also expressed the same opinions regarding gender difference in maths. Parsons et al. (1982) suggests that parents and teachers see that boys have a greater math ability compared to girls who must work harder to achieve in the subject. To try to close the gap between the gender difference in maths, parents and teachers attitudes towards maths should remain positive to influence the younger generations. 
The attitudes which some adults and teachers share towards mathematics has proven to have an impact on the way that children also view the subject.  Aiken (1970) suggest that adults’ attitudes towards mathematics has long influenced those who they teach and that their negative or positive influence towards the subject will influence children’s learning. The reason behind some negative attitudes shared by adults can stem from their own anxieties with maths. Gunderson et al. (2011) suggest that teachers and parents own anxieties towards mathematics are likely to have an influence on their children’s attitudes towards maths. There has proven to be a link between adult influence on maths and the achievement of children that they teach.  Midgley et al. (1989) supports the idea that children who are influenced by adults with low math attitudes are less likely to do as well compared to children who are taught by teachers with positive mathematic attitude.   
The adult role in the education sector is to scaffold children’s learning to further their development in all areas, mathematics being one. Vygotsky (1978) believed that children need scaffolding from an adult or a more knowledgeable other to reach above the zone of proximal development. The environment is a factor to consider as well as planning for individual needs of children. Dancer (no date) suggests that the main role of the adult educator is to plan while meeting needs of all abilities, ensure a stimulating environment for mathematics and reinforce mathematical language.  Welsh Government (2015) support that scaffolding learning is important for each individual child who may be achieving above or below developmental expectations. They suggest that practitioners should plan for the individual child reflecting on their developmental stage to move forwards through the learning expectations. 
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