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The young mathematician: Exploration and Problem Solving
Section 1-
	Activity Plan

	Activity: Making biscuits


	Number of children:
16
	Age of children: 
4-5years
	Number of adults:
2

	Location:
Pre-school nursery
	Preparation time:
10 minutes 
	Activity time:
24 minutes

	Resources:
Oven
Bowl
Weighing Scale 
Mixing Spoon
Fork
Baking tray
Baking paper
Wire rack
Cling film
Cookie cutters (desired shape)
200g unsalted butter, softened
200g white caster sugar
1 lightly beaten medium egg
400g plain flour, plus extra for dusting

	Aim/s of activity:
The aim of the activity is to encourage children to develop basic mathematical and language skills through cooking. Cooking helps the increase of cognitive development by ensuring that children use thinking and problem-solving skills, as well as creativity. This also allows the children to have a chance at applying the knowledge that they already have and applying it further by listening to directions, following a sequence, counting, measuring, and cause and effect.




	Links to outcomes: 
All children can participate in a cooking activity not just a certain age group. It helps children to feel joy while they are learning and will motivate them to want to learn. It covers many areas of learning and gives the child the opportunity to learn in different ways. By allowing children to learn by doing practical activities, it allows them to explore and therefore, further develop their thinking skills.

	Differentiation:
If the children are finding the tasks too easy, challenge them by making the tasks more difficult. For example, give them less help and allow them to be more independent. Another way to challenge the children is by asking them questions that make them think. An example of a question that could get them thinking could be ‘if it is 1 o’clock and it takes 15 minutes to cook, then what time would you take the biscuits out the oven’. Even if they are not able to answer the question right, it is giving the opportunity to have to think and use their problemsolving skills.

	Health and safety: 
· It is important to wash your hands and keep the cooking area clean in order to prevent the spread of germs as much as possible.
· The children should wear appropriate clothing (do not wear baggy or loose clothing) and aprons.
· Cover any cuts with a blue plaster so that if the plaster falls in the food it is visible.
· Tie hair back or wear hair nets to prevent any loose hairs falling in the food.
· Keep sharp objects separate from the children’s reach.
· Ensure that appliances are not plugged in when they are not in use so that the children cannot turn them on.
· Use oven mitts to handle hot trays.
· Ensure that there are no distractions in the room such as the TV. This is in order to keep the children focused on what they’re doing to prevent any injuries like cuts or burns.


	Role of adult/adults:
Ensure that the children are supervised and following the safety rules. Engage the children in a conversation about cooking in order to interest the child. Ask open ended questions to stimulate the children’s thinking skills. It is important to make observations of how the child handles each task and record what they are able to do and what they need to work on. It is important to encourage children to problem solve, for example if you need 200 grams of flour and you have 150 grams in the bowl how much more flour is need. There is 1 adult per every 3 children so that the adult can have better control of the children and there are not too many children to supervise. Each adult will assist the children with cracking the eggs, wrapping the dough in cling film, cutting the biscuits with the cookie cutters as it may be too difficult a task for children to do completely on their own. The adult will also be handling all the hot items in order to prevent the children hurting themselves. So therefore, this would involve anything to do with the oven, such as a hot baking tray. 


	The activity:
Step 1
In a large mixing bowl, with a mixing spoon, stir the butter with the sugar until it is well mixed and creamy. Do not overwork the mix too much or it can cause the biscuits to spread during baking.

Step 2
Pour the beaten egg in the butter and sugar mixture until it is combined. Add the flour to the mixture and mix until a dough is formed. Roll the dough into a ball and wrap it in cling film and let it chill for at least an hour.

Step 3
Ensure the oven is preheated to 190°C, or if its is a fan oven 170°C, and gas oven 5. Put the dough on a lightly floured surface and then roll out to 3mm thick. Choose the desired shaped cookie cutter and cut into the dough. Transfer the biscuits to a baking tray lined with baking paper.

Step 4
Let the biscuits bake from 12 to14 minutes, depending on the size of your biscuits. Bake until they’re golden brown at the edges. Remove the tray from the oven and transfer the biscuits from the tray to a wire rack in order to allow them to cool down.




Section 2-
[bookmark: _Hlk65335531]The activity supports the children’s mathematical development. For example, mixing the ingredients in a bowl helps the children to learn to take control of their fine motor muscles in their fingers. The children are also increasing their mathematical development during this activity as they must measure the ingredients to the correct amount they need. The children also need to count in this activity as they need to know what time to put their biscuits in the oven and how long for. Doing so, they are also learning how to tell the time. By taking part in this activity the children are also learning different types of measurements as they learn to recognise what 3mm look like. Another way that this activity helps to develop their mathematical skills is that the children are learning what the different shapes are when they’re cutting their biscuits in the shape that they desire. This cooking activity plan supports the children in many areas of their learning. Supporting Montessori’s theory (1972), an example of the benefits it has on a child’s social-emotional development as it is believed that hands on activities such as cooking, encourage children to begin self-directed play and to become independent. While also teaching the children to be able to follow directions and further develop their problem-solving skills. Cooking activities also encourage children’s physical development as it helps them to improve fine motor and hand-eye co-ordination skills by, squeezing, rolling, mixing, spreading and cutting. Also supporting Vygotsky’s theory (1934), cooking activities help with a child’s cognitive development by encouraging creativity and problem-solving. It also encourages the development of basic mathematical skills and applying knowledge in order to do so by counting the amount of time needed, cutting and recognising shapes, following the instructions given and measuring the ingredients needed. Language development is also an essential skill learned by taking part in cooking activities as it offers the children the opportunity to expand their vocabulary. This is achieved by asking children open ended questions and encouraging them to talk about what they are doing to give them a better understanding. Vygotsky’s theory also supports that play is essential for a child’s development in order for them to have a healthy brain development.  Play allows children the opportunity to use their imagination to help them adapt and encourages them to solve their own problems. This is what encourages children to develop their cognitive, physical and emotional development further. It is through play that children begin to engage and interact with their surroundings within their life in the early stages. Play is also recognised as a stress relief for children as it gives them the opportunity to relax, have fun and boost energy. This is because it allows a child to have fun while they are learning, so instead of seeing learning as a chore, children see it as fun and something they like to do. The cooking activity allows the children to play with the dough and roll it into a ball and to watch the ingredients mix together to form another combination. This allows the children to experience different textures. The activity plan is effective as it covers a lot of areas of learning, such as mathematics, language skills, thinking skills, physical development, cognitive development and social-emotional development. Cooking is a valuable lesson that will benefit children in their future and will stay with them forever. It teaches children a life lesson, but it is fun at the same time. The children were given enough time to explore for themselves in order to give them independence. But on the other hand, I could improve the activity plan by making it more fun. I could have had the children decorate the biscuits with different coloured icings and sprinkles in order to let allow them the experience of different colours and to encourage their creativity. There are also some missed mathematical development opportunities such as, working with angles, division, fractions and multiplication. The role of the adult is to supervise and observe the children to ensure that they are following the safety rules and that they are making progress. Too much involvement and judgement, is not beneficial for the children’s development. The role of the adult is to give the children the opportunity to explore and allow them to solve their own problems. If the adult gets too involved, it doesn’t allow the child to learn for themselves and therefore not giving them the opportunity to be independent. If the adult is too judgemental it also doesn’t allow the child to learn for themselves because even if they make mistakes or they do not do things as perfect as an adult would do them, it is how they learn to do better the next time around. Stated on Nidirect Government sources, there is a standard government guideline for the number of children to one adult supervision, that every day nursery must adhere to. It is mandatory that for children aged 3-5 years of age, there is one adult present for every eight children. The activity plan I conducted consisted of sixteen children and two adults. Meaning that there were eight children being supervised by one adult as requested by the government. 
Section 3-
Supporting Piaget’s play theory of cognitive development (1936) which suggests that intelligence takes different forms and changes as children grow. The child’s development does not just involve them receiving information, it is also about them making a mental picture in their head of what the world is. This happens when children are given the opportunity to interact with different activities and environmental events. According to Piaget, children go through four different stages. Stage one is Sensorimotor stage, this is the time when the cognitive development is the most rapid. This is when children learn to understand the world around them through their hearing and sight with their motor movements such as reaching and touching. The first stage happens from birth to the age of two.  The second stage of cognitive development is known as the preoperational stage and this happens when children are from the age two to the age of seven. In this time period, children are able to think at a symbolic level, but they have not begun to use cognitive operations yet. The child’s way of thinking during this stage is pre operations, so it means that they are unable to transform, separate or combine their idea’s. At this stage the child is developing by building their experiences about the world and working towards being able to use logical thought. When children start getting to the end of this stage, they are able to engage in symbolic play and represent objects and events. The third stage of cognitive learning is known as concrete operational stage. This happens at ages seven to eleven. This is when children being to use logical or operational thought and it is characterized by the child’s rational thinking development. The child is maturing enough and can be able to conversate. Although children can solve their own problems at this age, they are still unable to think hypothetically or abstractly. The fourth stage is known as the formal operational stage and it happens from the age twelve and up to adulthood. At this stage, the child become adolescents. They should be able to think abstractly and by playing around with the ideas in their head. During this stage of their life, they begin to do mathematical calculations, be creative, be able to picture the outcome of actions and use abstract reasoning. The difference between the concrete and formal operational stages is that when you ask a child going through the formal operational stage a question they are able to answer it by imagining the outcome and they don’t necessarily have to experience it, unlike children going through the concrete stage.  It is believed that children’s cognitive development has a better chance of increasing through play and practical hands on learning. For example, the resources I have chosen for the activity plan support the children’s mathematical and cognitive development in different ways. The weighing scale helps the children learn measuring skills when measuring the ingredients needed in order to have the correct combination in their biscuit mixture. The bowl and mixing spoon are used by the children to mix the ingredients until the desired mixture is formed, this helps the children develop the fine motor muscles in their fingers. The different shaped cookie cutters are beneficial as they allow the children to recognise the different types of shapes. The children use their hand-eye co-ordination to mix the dough and place the baked biscuits on the wire rack to cool down. As beneficial as cooking activities are, according to KidsHealth (2017), Playing indoors can worsen or trigger asthma rather than playing outdoors with fresh air. This is due to mould, smoke, perfumes, cleaning products, aerosol sprays and the smell of paint or gases. It is important to allow children to engage in free play as it gives them the opportunity to explore their environment and their surroundings and this encourages children to be creative and develop thinking skills and problem-solving skills.
Section 4-
The aim of the activity is to encourage children to develop basic mathematical and language skills through cooking. The role of the adult is to supervise and observe the children to ensure that they are following the safety rules and that they are making progress. Too much involvement and judgement, is not beneficial for the children’s development. The role of the adult is to give the children the opportunity to explore and allow them to solve their own problems. It is important that the adult allows the children to be independent. The adult can do this by ensuring that they are not involving themselves too much but instead are allowing the child to try and make mistakes. It is okay for children to make mistakes as they can only learn from them by not repeating the same mistake. If you do not allow the child to be independent, they will only learn to be dependant. This means the child will not develop but instead, the child will back track and carry on expecting the adults to do everything. Sustained shared thinking is described as when two individuals work together to solve a problem or to understand a concept. It plays an important part in the child’s development. It helps the adult engage the child in an activity or to captivate their interest. By doing so the adult motivates the child to think of the world in new different ways and supports new ideas and new language. This help increase the child’s cognitive development as it develops their thinking skills. Sustained shared thinking also helps the children to communicate and share what they are thinking or what they have discovered. This motivates the children to learn in a fun way. Vygotsky (1934) also believes in adult and child interaction. Vygotsky’s sociocultural theory states that social interaction for children between people they are familiar with and their family is essential to where the child picks up behaviours and cognitive developments in their own society. This means that the relationship the child has with these individuals, has an impact on how thy learn. Children learn from what they hear and see, so their surroundings and observations. Vygotsky also believed that children are like apprentices. They learn and develop by observing someone that had greater abilities than them.
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