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The Young Mathematician: exploration and problem solving

The Young Mathematician: Portfolio


	Cynllun Gweithgaredd
Activity Plan

	Gweithgaredd:
Activity:
In groups of three, children will follow a recipe of measuring, mixing, kneading, and baking bread. This is all done with assistance from the practitioner when needed. During the process of making bread, children will sing songs with their classmates that correlate to the experience.

	Nifer o blant:
Number of children:
6
	Oed y plant:
Age of children:
4-5 years old
	Nifer o oedolion:
Number of adults:
2

	Lleoliad:
Location:
Classroom/School kitchen
	Amser paratoi:
Preparation time:
15-30min
	Amser gweithgaredd:
Activity time:
~ 2 hours

	Adnoddau:
Resources:
Mixing bowls, flour, yeast, water, salt, oil, measuring cups/spoons, baking trays, oven, and optional jams, peanut butter, or butter. This activity will take place indoors in the classroom or school kitchen.

	Amcan/ion y weithgaredd:
Aim/s of activity:
To engage children in an activity that is not only fun and edible, but also learning informal mathematical concepts. Using songs will help the children build a foundation, or ‘scaffolding’ as Bruner theorizes. This type of scaffolding acts as the first building blocks of the child’s mathematical understanding. The songs correlate to a process of baking bread throughout doing this activity. Bruner’s spiral theory provides further exploration of how this activity can further the development of children’s mathematical abilities. This type of directed play channels exploration and leads children to take the next stage of understanding. Bruner compares this to a pebble on a pond, a ripple from exploratory free play, through guided play and back to enhanced play, this allows for children to spiral outwards into other experiences (Oakley, 2004). 

	Cysylltiadau â deilliannau:
Links to outcomes:
This activity engages children in a number of mathematical concepts. Informal measurement is one of the first ones they will encounter in this activity through measuring out ingredients to make the dough. From molding the dough before baking, they work on mathematical shapes such as, spheres, triangles, and squares. Children can also learn one-to-one correspondence from the division of the dough (ie. One for you and one for me). Once the dough is in the oven, children will develop their observation skills as they watch the bread rise and start to smell it. Children are able to then make links to math through slicing the loaf or separating equal part and wholes. Throughout this activity, children will be engaging in songs, which will aid their mathematical language and communication during play. 

	Gwahaniaethu:
Differentiation:
This activity has a great scope for differentiation. Children with learning disability will be able to enjoy the experience if kneading the dough, shaping the dough, and eating the bread once it is made. This activity can be altered in many ways for children who are less able to complete the entirety of the activity. In this activity, the practitioner is leading the child through processes to come to a product in the end. Some children may already have some degree of familiarity with the equipment used within this activity depending on if they have baked before. Each time students do this activity they develop their informal mathematical concepts and will not need as much help from practitioners during the process.

	Iechyd a diogelwch:
Health and safety:
Everyone should wash their hands with soap and water since they are going to be touching food. Make sure everything you need is at hand so you don’t leave children unsupervised. Hot ovens and hot food – explain the dangers of the oven/hot food. Once the bread is made, the children will need to be warned that it will be hot and to wait ten minutes.

	Rôl yr oedolyn/oedolion:
Role of adult/adults:
The role of the adults in this activity will be to supervise the children and give assistant when needed. The aid of the practitioners will decrease after the first couple times of doing this activity. 

	Y weithgaredd:
The activity:
Baking bread includes only a couple steps but before starting the activity, making the bread, and when it is in the oven. The practitioner can sing the songs below to help children engage with the activity more. Each song is labeled for when you can possibly sing each song but you can always change up the order.

The ingredients/resources needed for this activity are*:
3 cups of strong bread flour
Pinch of salt
1 packet of quick action yeast
2 tablespoons of vegetable or sunflower oil
1 cup of warm water (hand holding temp.)
1 tablespoon of sugar
Large mixing bowl
Cooking tray
*Note: these ingredients are for a group of three children only.

Instructions to make bread:
1: add all dry ingredients to the bowl and mix well. (What are the dry ingredients? **)
2: make a well (a hole in the dry ingredients) and add in the oil and warm water.
3: stir and mix until it starts to bind together
4: flour down a clean, dry surface and turn out the dough.
5: put a bit of flour on your hands and knead the dough till all is mixed evenly together.
6: divide up the dough (discuss division and one-to-one concepts)
7: let the dough rise in a warm place to double in size (about an hour)
8: Preheat over to 180C
9: Bake for 15-20 min for rolls, 20-30 minutes
10: Leave to cool for roughly 10-15 min.
11: ENJOY!! Add butter or jam (optional)
**Engage with the children and ask questions to lead the activity through each process.
Songs

Below are all three songs in the order of when they should be sung. ‘The Dough Song’ will most likely be sung before you start making the dough to explain what will be happening and you can also sing this during the process of mixing together ingredients. The ‘kneading song’ this will be sung while children are kneading the dough into balls and shapes to be cooked. The last song is an adapted version of ‘pat-a-cake’. This can be sung as a class while waiting for the bread to be cooked. Each song is able to be adapted to the class’s ability and practitioners will teach these songs to the students and help them with the lyrics if needed (Lee Cohen, 2008).
The Dough Song
We mix the dough
We knead the dough
We let it rise…
We punch the dough
And pat the dough
It grows before our eyes…
Hot, brown loaf
From a little ball
It rises up
to feed us all.
Kneading Song
We’re kneading the bread dough.
We’re kneading the bread
Bread from the wheat fields so golden and ripe.
Flour, yeast, salt and the water of life.
We’re kneading the bread dough.
We ’re kneading the bread.
Pat-a- Cake  (Adapted Version)
Pat a bread, pat a bread, baker’s child
Bake me a bread as fast as you can
You pat it
And roll it
And mark it with B
And put in the oven for baby and me
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Evaluation
The purpose of this activity is to take a useful life skill and learn mathematical concepts through it. The children will work in groups of three, with two practitioner overseeing one group each to provide assistance if necessary. This activity aims to cover areas of mathematical concepts and numeracy building blocks for children in kindergarten. The group of children and practitioners will be measuring out ingredients to mix, knead, shape, and then bake the bread as a group. The table will be set up with all the ingredients and measuring cups on top of, so there is no confusion. This can be a first step to introduce measuring cups and spoons. To support the children’s understanding of measuring out ingredients, there will be pictures of what each measuring spoon looks like for each ingredient needed.
Good planning is essential in running this activity for all practitioners involved to develop students’ mathematical abilities. Make sure all resources are available at hand before starting this activity. Short term planning entails the practitioner knowing what the aims of the activity are and how they will help the student in their development. Long term planning ensures that all areas and aspects of learning within the curriculum are covered.
The work of Rudolf Steiner is the influencing factory of this activity. Steiner-based early childhood settings are rich with opportunities for the development of math concepts. The building blocks start with Steiner’s conception of learning through imitation (MacBlain, 2014). Repetition of exposure to concrete materials leads to the child’s development through their exploration of the world and their body moving within the world. In almost every situation provided in a Steiner education, children collect ‘data’ and through their repetitive exposure of activities, find order for the ‘data’. Through the process of baking bread, children will acquire standard mathematical skills such as, shapes, observation, language, informal measurement and many more, discussed later on. This activity is to be repeated throughout a year so children develop the concepts used in baking bread.
Through Jean Piaget’s theories, he suggests that children learn well not only as individuals, but also when they work in groups which is why this activity will be in groups of three (Palmer, 2001). The interaction between themselves as students, but also with the practitioner is integral to the social, emotional, and practical development of the child. As children engage in baking bread, the opportunity for many different cross curricula aspects to be covered is available. They will be communicating with one another whilst engaging in their activity and so communication, language and literacy areas will be covered. There will also be song to aid their communication, personal, and creative development. While mixing, kneading, and cooking the bread, there are songs within this activity plan to sing together as a class (see Activity Plan). Each song can be sung at a particular time to move along each process of bread making.
Piaget’s three main principles of cognitive development can be applied to this learning experience. Assimilation is his first principle. In this first stage, he says children should not be absorbing all information and instead actively engaging in the assimilation process, taking in anything relevant. The second is the accomodation stage. Through this phase, children relate what they have already learned to their current situation. This phase relates to baking bread, because some children might be familiar with measuring utensils, ingredients used in this recipe, or the songs sung throughout the activity. The third phase is equilibration. This process is finding cognitive stability through the first two phases. Equilibration generally is taking all interpretations and experiences they already have and making a picture of the world that is logical. However, this phase is constantly changing as a child encounters a new experience (Oakley, 2004). 
In comparison to Piaget’s theory, which focuses on coming upon new experiences, Vygotsky believes that children should be provided with problems above their level of development and that language is at the forefront of child development. Furthermore, Vygotsky theorises that a child’s culture affects their learning and interactions with others and their environment. Symbolic representations such as art, language, play and songs follow. Then through reflection and internal cultural interactions, the child constructs meaning in their learning process (Palmer, 2001). 
Upon reflection of both Piaget and Vygotsky’s theories of cognitive development, baking bread would fall within a developed idea of Piaget and Vygotsky’s theories. Bruner built off of Vygotsky’s theory and suggests that as practitioners we provide ‘scaffolding’ for the child, which they develop understanding from. At the early stages of this theory, scaffolding is a starting point. Scaffolding in this activity would be providing resources (i.e. measuring cups and spoons, ingredients, a recipe, song lyrics) and a task to complete together as a group. The first time doing this activity there will more adult suggestions but this should decrease, as they are no longer needed to complete this experience (Oakley, 2004). After developing concepts from this activity, there should be a change across curriculum. Moreover, from Piaget, Vygotsky and Bruner’s theories of cognitive development, we can deduce that baking bread would be a developmental step to creating a platform for the foundation phase to take place.

Foundation Phase:
In the foundation phase framework, it states that ‘mathematical understanding should be developed through stories, songs…’ (Curriculum for Wales, 2015). Through this activity, children will learn new fine motor skill, measuring ingredients, and develop through song. It covers areas of informal measurement, one-to-one correspondence, shape, observation, parts of wholes and language. Informal measurement is used when each group of children measure out ingredients to mix together. After mixing all of these ingredients together, they can divide up the dough and work on their one-to-one correspondence (one for you and one for me). Once the dough is divided up, each child can shape it into multiple forms before baking. While the dough is baking in the oven, children can make observations through not only looking at the dough slowly rise, but smelling the bread baking. After letting the bread cool, the practitioner can slice the loaf or children can take safe knives and play with parts and wholes to divide up their piece. Throughout this experience, children would have participated in songs relating to the process they were doing. This will inform their language development and build relationships with classmates as they communicate while performing the activity. 
This activity will be successful if practitioners are able to aid the children when needed and not to do everything for them. Though this is a structured activity it will give children the ability to measure out ingredients and see a product from what they have mixed together. Bruner’s scaffolding theory should be applied each time this activity is done. The practitioner only steps in when the children need help. As practitioners we can evaluate each child by recording how they interact with each other and the level of help they need from an adult. Over time there should be a change in how much adult participation there is because they are learning a practical life skill that will become easier the more they perform it. Even though the children are not outside, they are transported into a new environment of mixing ingredients, kneading and molding dough, and finally smelling the bread from the oven; then eating it. 
Health and Safety:
	Before starting the activity, everyone will need to wash his or her hands with soap and water. It is also recommended to wash hands throughout the activity. There are dangers relating to putting the dough in the oven, taking it out, and the food being hot. Explaining to the class that the oven is a very hot element that should not be played with is very important. The health and safety of all the children is at risk if practitioners do not make rules surrounding the oven and how hot it is. Once the food is out, the trays and bread will be hot. Taking the bread off the hot tray and putting it on a cooling tray will help it cool off in about ten minutes. Keep the hot trays on a higher counter top, which cannot be reached by the students.
Gender Roles:
This activity not only engages children in the requirements of the foundation phase, but this experience is helping erase gender stereotypes in the classroom. Gender bias are so subtle in classrooms and practitioners can often be unaware they exist. Studies have shown that personal communication and informal instruction of students has a major impact on the future success of both girls and boys (Marshall, 1997). Through this activity we can counteract gender roles within our children’s lives and the classroom itself. Society says that girls should be in the kitchen at home and boys should be at work. By following these socially constructed gender stereotypes, it affects the students and miseducates them. Practitioners have the power to stop the damage of a ‘hidden curriculum’, which creates bias in the classroom (Frawley, 2005). Carol Sue Marshall’s paper on Gender Issues in the Classroom (1997) illuminates that by changing our teaching strategies; we can ensure all students have equal opportunity. Putting activities in places that break gender roles is a first step towards making the classroom an inclusive space. In this activity, all students, no matter their sex or gender, are encouraged to participate in each part of this experience. This will build a platform to encourage both genders to participate in a number of activities no matter stereotypes or abilities.
Differentiation:
This activity has a great scope for differentiation. Children with learning disabilities will be able to enjoy kneading dough; shaping the dough, eating the bread, and watching other children interact with this activity. Depending on the level of abilities, there can be alterations to the activity plan. Instead of having the child make their own bread, there can be dough premade for the child and they can play and mold their dough while others are putting together ingredients. Inclusion is necessary in this activity so all children can develop their mathematical concepts.
Elliot Eisner theorizes that “human beings interact with the environment largely through their sense” (Palmer, 2001: 248) and children with learning disabilities generally need more stimulation of their senses. This activity includes measuring out ingredients into a mixing bowl, kneading dough together, leaving the bread to rise, dividing up the bread for each child and singing songs. Through the act, observation and singing of making bread young children will be learning through their senses.
Discussion
This activity will take place in a classroom/kitchen area. The hope is that the children will experience everything in the kitchen area. This will help with their understanding of how bread rises to being able to smell the bread baking. Children can then make observations with their senses of what is happening to the dough. By introducing ingredients, we are able to create a type of experimental activity because many children might not have made bread before. This type of exploratory play helps children examine and try new things at a young age. Implementing play into this activity is in the form of kneading, forming and shaping the dough into shapes and characters of their choosing. Edible mathematics is very helpful in engaging students to participate. Not only are they producing their math in this activity, they are able to shape it, cut it, and then eventually eat it.

Explanation
This activity offers many opportunities for learning and knowledge to be achieved. The children will not only experience communication goals through the songs, but will also develop skills across mathematical concepts through this activity. As practitioners, they will be overseeing the students’ ability to take the recipe and recreate it. There will be one adult monitor with each set of three children. While the practitioners are helping the groups of children, they will also be asking leading questions so they can move along each process of the activity. While performing this new experience, practitioners have to keep in mind Vygotsky’s Zone of Proximal Development (ZPD). This zone is the difference between what a child can do independently and what they are capable of doing with targeted assistance (Lui, 2012). They will provide children enough support in the initial stages of this activity because it will be a new subject for most. This idea that students should be active in their learning process is known as constructivism. Paulo Freire theorizes critical pedagogies and looks to constructivism as a way to explain learning as an active process. Through Freire’s lens, we can conclude that practitioners not only have to be actively engaging the students at the start of a new subject, but the hope is that they will be able to do it alone the next day (Freire, 1972).
	The objective of this activity is to engage children in an experience that is not only a useful life skill, but can also act as a way to introduce mathematical concepts. This activity can be expanded through new ingredients added and leading questions asked throughout the processes. This recipe is also easy for parents to take home and recreate once they are home with their children. This is supposed to be a reoccurring exercise to engage the children not only in the classroom, but at home with their parents. The mathematical concepts of measurement, shapes, and observation can then be reviewed over and over again. This sharing of resources is helpful for children to be able to take what they have learned in the classroom and reintroduce it in another environment.
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