Charlotte Evans   2014258
EAEE4005.           
Wordcount: 3300

Contents Page

Page 2 – Activity plan

Page 6 – Evaluation of the plan

Page 9 - Discussion on the range and diversity of resources

Page 11 – Role of the adult - how to monitor and plan for children’s mathematical development 

Page 13 – Reference Page 














	
Activity Plan

	
Activity:
Potion making.

	
Number of children:
4
	
Age of children:
5
	
Number of adults:
1

	
Location:
Outdoor area
	
Preparation time:
15 minutes
	
Activity time:
30 minutes

	
Resources:
Lab coats and goggles
Wet coats and wellies
Water
Water tray
Table
Measuring jugs
Measuring spoons
Funnels
Pipettes
Clipboards and menus to follow
Visual cue cards
Food colouring – red, blue, green and yellow
Bubbles
Herbs
Leaves/flower petals that children have collected themselves from the garden.





	
Aim/s of activity:
To provide a fun, stimulating activity to allow children to explore and create potions using different materials and encourage mathematical development. The aim is for children to engage in counting, weighing and measuring alongside supporting holistic development and learning.

	
Links to outcomes:
Links have been made with the Foundation Phase to support mathematical concepts and outcomes, such as:
That children can collect countable objects.
Explore distinctions between objects.
Recognising ‘more’ or ‘less’.
Understand the language of size – ‘big’ and ‘little’.
Recite numbers.

Holistic learning opportunities that may be achieved:
Enjoying challenge
Problem solving
Imagination
Language skills
Social skills
Creative skills (Foundation Phase,2015).

Links to the 4 purposes of the new Curriculum for Wales will also be made, such as:
Building up knowledge and using skills to connect that knowledge in different concepts.
Questioning and enjoying solving problems.
Learning how to use mathematical concepts.
Connect and apply their knowledge and skills to create products and ideas.
Face and overcome challenge.
Form positive relationships between peers and adults (Donaldson, 2014).

	
Differentiation:
Adjustments for different ages and abilities can be made. For example, smaller sized measuring jugs can be provided for children who cannot lift and balance the big jugs and funnels can be provided for easier pouring. Ingredient pages will be made up for children to follow if they wish and to provide challenge. The children who may have difficulties reading can prepare and make up their own.

	
Health and safety:
A health and safety and risk assessment will take place prior to the activity and any potential risks that are identified will be minimised. Appropriate clothing and resources will be used to ensure health and safety.

	
Role of adult/adults:
To plan and prepare the activity and ensure the resources are available for the activity.
To be present in the activity, encourage and help children to explore and create potions of their own or to scaffold where necessary.
To encourage sustained shared thinking.
To ensure the adult encourages the children but also understands self-led play.

	
The activity:
Children will be taken outside to sit in the garden and listen to the activity being explained, wet coats and wellies will be provided if necessary.

Children will be given the opportunity to explore in the garden and collect their own natural resources such as leaves and flower petals. Once these have been collected, they can then bring them to the potion-making table.

The water tray will be set up next to the table with the measuring jugs, spoons and pipettes. There will be lab coats and goggles nearby for children to access and use their imagination to role play. Food colouring and other resources, such as herbs and bubbles, will also be set out on the table. There will be clipboards with guides of how to make a specific potion if the children wish to follow and have a bit of a challenge. Children who do not want to follow this can freely make their own potions using whatever resources they wish.

Children can then start the activity by mixing the resources together using the spoons, funnels, pipettes or jugs, and get creative and imaginative and have fun!

The children can count out the flower petals or leaves and add them into the potion. If they wish to follow the guide, they can add ‘more’ or ‘less’ to the potion by measuring the water in the measuring jugs. They can use the measuring spoons to measure out herbs to add to the potion, and they can also use the pipettes to add bubbles and food colouring to the potions.

Whilst children undertake this activity, they will also need to use other mathematical concepts such as weight, shape, size and quantity and division to make the potions.

Once the activity is complete the children can show the potions they have made to other children. This will have the effect of boosting their confidence and self-esteem and should encourage the other children to take a turn. 












Evaluation of the plan
From evaluating this activity plan, there will be strengths and benefits to encourage mathematical development and numeracy skills. The plan supported the importance of a variety of resources, including natural resources and plastic. According to Tucker (2014), using a variety of natural resources for example flower petals and leaves and using these in a play-based approach can have a positive impact on a child’s learning. For example, science, language and creativity can be promoted by using a range of resources as well as promoting mathematical concepts such as Counting, exploring pouring and filling, addition by counting on, putting things in order, measuring, capacity and quantity (Tucker, 2014).
The plan supported the importance of outdoor play and exploration, from the children looking at the ingredients page and then going outdoors to collect their own natural resources that they will use for the potion making. This will promote their knowledge and understanding of number, which is in line and part of the Foundation Phase outcomes for mathematical development (Foundation Phase Framework,2015). Montessori (1949) agrees with this as she believed the outdoors should be an extended part of the classroom. In the ‘Four avenues of Montessori’ - Early preparation for the mathematical mind is included. Montessori (1949) believed that when a child sees a number and links it with natural resources such as petals/stones/sticks they get a visual concept of the quantity and can link the numbers with the resources that they have found (Age of Montessori, 2021). Froebel (1837) also agreed that the outdoor environment is important in promoting a child’s learning and development. For example, he believed that children that engaged and discovered in nature had a deeper understanding of themselves and also in other living things (Frobel trust, no date). This also supports ESDGC as it enables children to develop knowledge and skills by being in an outdoor environment (Welsh Government, 2008).
Children will collect their own resources from the outdoor  area to mix into their potions. Natural resources such as flower petals and leaves will be collected by the children and brought to the mixing table to follow the instructions of the potion mix. They will count out the leaves/petals themselves and put them into their potions. When the child is fully engaged and involved in the activity, it is more likely to encourage numeracy skills and mathematical concepts. Piaget (1950) agrees with this as he believes children need to learn and discover and be actively involved in something to reach their highest potential of learning. Piaget (1950) also believes that children need the opportunity to explore and play to promote their development (Pacey, 2016). However, there will be children who are unable to count, therefore will need help and guidance from the adult present.  In this case an adult will help these children by counting out their collected items and placing them on the table. This will encourage the child to imitate and count with them. This is in line with Banduras (1977) social learning theory. He believes that children learn from observing others and imitating what they have seen (Educational Technology, 2021).  Also, Vygotsky’s (1986) scaffolding theory supports this, as he believes that adult guidance will hopefully result in positive and successful learning outcomes (Aubrey and Riley, 2019).
Children can look at the instruction page and pour and measure the liquids for their potions by recognising and using the number lines on the side of the jugs. They can use the measuring scoops for the herbs and pipettes to drop the food colouring into the potions, which will promote their concept of quantity. This is encouraging the child to evaluate the numbers and work out how much of each item they need. It is promoting measuring skills and number development, as children will work out by the lines or measuring scoop, how much of each item is needed to make the specific potion. It is also encouraging them to work out how to measure out one ‘more’ or one ‘less’. This is in line with the mathematical Foundation Phase outcomes (Foundation Phase Framework, 2015).  However, this can be difficult for children who have trouble pouring into small measuring jugs. Funnels can be provided to help with this, so it is easier for them to control the potion mix going into the jug. The plan supports this and provides adequate resources to support children who may encounter difficulties.
The adult may need to provide more guidance, for example some children who want to follow the potion ingredient cards may have difficulty reading. In this case, the adult can give verbal instructions and also help by putting visual cue cards on the table. This can help with the number and picture of what is needed next to the instruction and will allow the children to recognise numbers and quantity and what is required. This is supported by Bruner’s (1966) cognitive development research, as it shows children that are aged 1 - 6 years old will benefit from seeing visual or image-based information, rather than writing. They will find it easier to understand what the object is as the iconic representation gives a clear understanding to them (Study,2021). This supports the choice of resources in the activity plan.
The resources within the plan provide the children with plastic equipment to explore and investigate, therefore supporting Piaget’s (1950) cognitive development theory., as he believed children need to have hands-on experiences before they progress to higher-thinking level (McLeod, 2020).  The plastic resources in the activity plan play a role in supporting the children’s mathematical development; however, it can limit a child’s imagination as these resources have a precise purpose. Also, there will be a limited selection of measuring jugs and other resources, which can limit a child to making their own choices. It is important that children have the opportunity to make their own choices and apply their own knowledge and skills, to create their own ideas. By making their own choices they are also facing and overcoming challenge. These two outcomes are in line with the four purposes of the new Curriculum for Wales (Welsh Government, 2020). Therefore, more variety of resources could have been offered. The plan also provides guidance that children should be supported to gather natural loose parts such as conkers, leaves and petals. With the children counting out the loose parts and also noticing the shapes and patterns, this will support their mathematical concepts and development.
Risk assessments are taken prior to the activity in line with the (Health and safety Executive,2012) to minimise any potential harm or risks and to benefit the children’s play and development. However, the balance between risk and beneficial development outcomes needs to be weighed up and thought about to ensure the child’s best interest is priority. This is in line with section 3 of The United Nation Convention on the Rights of the Child (Save the children, no date). The Froebelian approach also supports this, as the environment should be safe for the children to access and play, but it also should promote curiosity and challenge for the child to support their mathematical thinking (Education.gov, no date).


Discussion on the range and diversity of resources.
The resources used in the setting, when planning an activity, should be well thought out and available to help with a child’s progress and development. Practitioners must consider providing resources which will, as Tucker (2014) discusses, promote curiosity and inspire children to investigate and engage in mathematical play. Loose parts can be used as a way to support a child’s mathematical concept and can be used to support a child to be creative and use their imagination. Children can make up their own games and rules. If there is a variety of loose parts available for children, there is potential for mathematical concepts to be made. It will lead a child to naturally engage in mathematics through play (Techwire, 2017). Loose parts, such as leaves, conkers and stones can provide stimulating activities which can encourage the children to count, create shapes and sizes and also patterns (Pacey,2019).  Tucker (2014) agrees with this, as she believes a wide range of loose parts can help develop mathematical concepts within a child. For example, play trays with resources such as acorns, conkers and other natural loose resources, will allow a child to count, see shapes, make patterns, sorting of objects and problem solving (Tucker,2014). The activity plan supports the use of loose parts, as the children are collecting their own resources such as flower petals and leaves, to use in their potion making which they will then count out, notice patterns and shapes.
The outdoor environment will have an impact on a child’s mathematical development. According to Vygotsky (1986), the outdoors will promote a child’s social learning and development. He believed that this was essential for a child to acquire early mathematical skills and develop mathematical concepts (Research Gate, 2017). The outdoor environment is less restricted and can allow a child to move freely and explore. The children can be faced with problems in the outdoor environment which will give them the opportunity to problem solve and discuss their outcomes. This can lead to mathematical outcomes such as filling the water tray back up once it’s been emptied. the children would need to discuss how many buckets of water are needed to fill it. Piaget (1950) and Bruner (1966) both agree that children need physical exploration to develop the understanding of basic concepts, such as finding out how many buckets are needed to fill the water tray back up. The hands-on experience is beneficial to the child’s learning and development. Piaget (1950) supports this, he believes children need to have hands-on experiences to further their learning (Aubrey and Riley, 2019). The activity plan promotes this, it is set up in the outdoor environment. Tucker (2014) also believes that the outdoor areas can act as meeting points for the children to discuss connections between mathematics (Tucker, 2014).
Resources within the setting need to be transportable. The Reggio Emilio approach supports this as it believes children learn through curiosity. Children need to be able to make use of and move the resources to facilitate their play (Child Discovery Center, 2018). This may mean that the weighing scales that are in the home corner can also be used in the construction or sand. By allowing children to transport resources from one place to another, it is promoting mathematical concepts and supports problem solving and curiosity. Piaget (1950) explains how this supports children who may be in a particular schema, such as transportation, in his cognitive development theory (McLeod, 2020).
Natural resources provide children with beneficial learning outcomes, which include language, imagination and mathematical concepts/outcomes (TTS, 2017). Providing and giving a child opportunity to access natural resources, instead of plastic, enables the child to learn mathematical concepts through their senses, for example, touching, smelling and tasting. The children can collect natural objects and sort them into shapes and sizes. They can use buckets or baskets to collect these items and explore the baskets/buckets being empty or full. They can also investigate their collected natural resources and use them to measure. For example, if a child has collected large sticks and conkers, they can work out how many conkers measure up to the length of the stick. There are lots of ways mathematics can be introduced using natural resources (Teach Early Years,2021). Using natural resources is in line with the Steiner approach, as he believes that children should be encouraged to appreciate the natural world around them and that natural resources can benefit a child’s learning and development. For example, when children make toys/objects from natural materials they get to use their imagination and discover and learn about the origin of the materials used (Foundation Years, no date).  This is also in line with the Montessori approach. Montessori (1949) agrees that the outdoor area will help improve cognitive and social development and further the child’s learning (Omaha Montessori,2019).

Role of the adult – how to monitor and plan for children’s mathematical development
Current curriculum and framework need to be followed to further a child’s development, and achieve pedagogic requirements (Simon Fraser University, 2021). For example, the AOLAE Mathematics and numeracy framework need to be considered and followed by practitioners as they believe that numeracy plays a critical part in our world and that mathematics and numeracy should be engaging and exciting for children. Play forms a part in mathematical development and numeracy in the early years and this should be incorporated within the planning (Welsh Government, 2020). To promote mathematical concepts and development, the adult should always plan accordingly and prepare the resources prior to the activity, and ensure it is all set up ready for the children to take part. Age and stage appropriate activities should be planned, and other options should be made for any children who may have difficulties. More challenging activities should also be available for the children who may find the original planned activity too easy. The activity plan supports this by allowing the children to either follow the ingredients off the clipboard to make their potions. However, if this is too difficult for them, they can make them freely or have guided support from the adult. Observations should be made for each child by the adults to prepare for child’s next steps to further their development (Pacey, 2016).
Following the children’s lead and interests to help plan activities will be beneficial as it will keep the children engaged. For example, if the children are interested in cars, then an activity to promote mathematical development could be a garage and car station. With the children then having to count how many cars are going in and out of the garage. Adults should be present during the activity but allowing the children to take the lead. The adults should facilitate the play but not take over, it is important that the adult understands child-led play (Teach Early Years,2021). Adults should also use this as an opportunity to extend the play by asking open ended questions and encourage sustained shared thinking.  Vygotsky’s (1986) 	zone of proximal theory development supports this, as he believes children move forward in their development when interacting with a more knowledgeable other (Educational Technology,2020).
Knowledge and understanding of child development are essential for the adult when planning, assessing and teaching young children. The adult should understand the strengths and limitations of the activity, and the needs of each individual child so that each child can reach their potential development. If a child is having difficulties with the activity, then the adult can make amendment’s and plan forward for that child (Early Education, no date).
Although Wales has a curriculum to follow for children aged 3 to 19 years old, the foundation phase framework is a curriculum for children aged 3- to 7 years old. It has specific areas of learning that need to be covered, including mathematical development (Welsh Government, 2016). According to the BBC (2016), the children’s education system in Wales is failing, the results from a PISA showed that Wales are behind in Reading, Math’s and Science. However, children in countries such as Finland don’t start school until they are 7 years old and have a holistic approach which is beneficial to their successful education system. According to the BBC (2011) Finland is the ‘Best ever performing country’ (Education Finland, 2021; BBC,2016). However, Wales have introduced the new Curriculum for Wales, which now has a holistic approach for children to become ‘ambitious, capable learners ready to learn throughout their lives’ (Welsh Government, 2020). This means that children’s mathematical development should improve, as the new curriculum improves the depths of understanding mathematical concepts (Education Blog, 2019).
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