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The Young Mathematician: Exploration and problem solving.
Catherine Burrows.




























	Activity Plan


	Activity: Role Play: Fruit and Vegetable shop.


	Number of children: 8

	Age of children: 7 years
	Number of adults: 1

	Location: Classroom.

	Mathematical language: How much? Total. How much left?
	Activity time: 30 mins

	Resources:
Till, shopping basket, Money: (plastic coins up to £1), Fruit and Vegetables, pencils and sticky notes.


	Aim/s of activity:
To understand that money has value, to work out totals and calculate change.
To extend knowledge and understanding of calculations, money handling, shape, number formation, prepositions, length, quantity and problem solving.


	Links to outcomes:
Mathematical.
Use different combinations of money to pay for items up to £1. (Year 2) (Higher ability)
Use different combinations of money to pay for items up to 20p. (Year 1) (Middle ability)
Use 1p, 2p and 5p coins to pay for items. (Reception) (Lower ability)
Language, Literacy and Communication Skills.
Adopt a role using appropriate language. (Oracy)
Personal and Social Development.
Children will take part in co-operative play independently.
(Welsh Government, 2015).


	Differentiation:
Higher- To work with a range of coins that total up to £1 and give out change.
Middle- To work with totals up to 20p and give out change.
Lower- Understanding that coins have value. To work with totals up to 6p.


	Health and safety: Choking hazard with smaller objects.


	Role of adult/adults: 
To provide safe resources/area. Risk assessment to be completed prior to commencement of task.
 To support children in Imaginative play. 
 To extend Mathematical knowledge by asking questions related to task.
 To encourage turn taking and sharing.
Participate- allow children to lead the play.


	
The activity: 
Children will have the opportunity to ‘play’ in a Fruit and Vegetable shop. A range of resources will be offered for children to buy and sell taking on the role of customer and shopkeeper. Adults will support and encourage children to calculate totals and give change for items bought.

Task 2.
Activity.
Children’s forthcoming understanding of Mathematics requires an early foundation based on a  high-quality, challenging and accessible Mathematics education. Young children should experience Mathematics through effective teaching practices (NCTM, 2013). 
The right to play is set down in the United Nations Convention on the Rights of the Child (1989), and play is a fundamental commitment within The Foundation Phase (Welsh Government, 2015) (a)
It is known that Role Play forms an essential part of a child’s development. Children learn by observing, imagining and doing. Learning through play is widely acknowledged by practitioners as an essential method of learning and development for young children and various theorists and researchers have identified the values of pretend or imaginative play as a vital contributor to the normal development of a child (Pentagon, 2016).
The activity plan focuses on Role Play with the theme dedicated to a Fruit and Vegetable Shop. It was chosen to promote a practical approach to Mathematics to quench the child’s thirst for numerical learning.
Donaldson suggests that play forms an important part in the development of Mathematics and Numeracy. He states that it enables learners to solve problems, explore ideas, establish connections and collaborate with others (Donaldson, 2019).
However, Bottrill (2019) states that play is personal to each individual and there are different objectives for all involved. He describes play as an index of possibilities for children to learn but believed that children should follow their own paths in Education. He was inspired by the Reggio Emilia approach who believe that children should be leaders in their own education and practitioners should be ‘co-players’ (You Tube, 2019).
One cannot ignore the fact curriculums are in place to aid planning and enhance children’s academic development. The Foundation Phase places emphasis on children learning through first-hand experiential activities with play providing the vehicle. Furthermore, they suggest that children practice and consolidate their learning, experiment and make decisions individually allowing them to develop an understanding of themselves and the world in which they live (Welsh Government, 2015). (b)
The plan can be seen to promote Mathematical development for children. It is relevant to real-life with the included concepts such as money and mathematical skills of counting which can be transferred into future learning and indeed adulthood. As previously discussed, role play allows children to broaden their knowledge and understanding and is regarded as a key element in aiding children to reach developmental milestones. 

Ratio.
As practitioners who provide Mathematical learning opportunities, the main aim would be to ensure that every child has the same possibilities to become a confident learner and user of Mathematics. According to NSPCC, practitioners must be able to provide appropriate levels of supervision and support for children in their care (NSPCC, 2019).
According to National Strategies practitioners should have a knowledge on how children learn and develop. This is seen as the basis of professional knowledge for confident practitioners, and allows them to make decisions about provision, practice and adults’ roles, which are then adjusted in the light of understanding specific children and their learning needs within the setting (National Strategies, 2009).
Vygotsky (1896) suggested the potential for cognitive development is limited to a "zone of proximal development" (ZPD). Each "zone" is an area of exploration in which the child is cognitively prepared but may require help to fully develop (Simply Psychology, 2018). A practitioner or more experienced peer can provide the learner with "scaffolding" to support their growing understanding of mathematical knowledge areas or development of complex skills. 

Collaborative learning can also be defined as Sustained shared thinking. Arnerich (2019), gave the official definition of Sustained Shared Thinking as a result of the two influential studies that birthed it, Researching Effective Pedagogy in the Early Years (REPEY), and The Effective Provision of Pre-School Education (EPPE). The studies, which investigated the development of thousands of children, explained Sustained Shared Thinking as:
“An episode in which two or more individuals ‘work together’ in an intellectual way to solve a problem, clarify a concept, evaluate activities, extend a narrative, etc. Both parties must contribute to the thinking and it must develop and extend.” (Famly, 2019).
The recommended adult to child ratio for children aged 4-8 years is 1 adult to 6 children. The ratio within the plan is 1 adult to 8 children. The importance of adult and child collaboration and the beneficial impact it has on Mathematical learning has been previously discussed. The ratio within the plan against evidence of benefits of adult scaffolding suggests that children are at a disadvantage of gaining vital Mathematical learning opportunities with adult support. The practitioner who facilitates this activity will not have the capacity to meet each child’s learning need in an effective way because the adult to child ratio is too low. Children who are unable to understand Mathematical concepts without adult support may become disengaged in the activity which will affect future learning creating barriers to Mathematical learning, however children who are more able may not have the support needed when presented with a challenge. This may also lead to disengagement if they feel they have not achieved the task.  Foundation Phase curriculum suggest that 
“practitioners should acknowledge children’s prior learning and attainment, offering choices and challenging children whilst encouraging and moving their learning along” (Welsh Government, 2015) Pg 4 (c).
To conclude with evidence discussed, it can be noted that the practitioner involved in the activity may be very effective in balancing several child’s needs and promoting Mathematical learning, however given the ratio and indeed the time of the activity, it has to be seen that each child’s potential of learning the Mathematical skill is very poor.
 
Environment.
The development of Mathematics has always joined with the development of civilization itself. It underpins many aspects of everyday life and plays a critical role in applying Mathematical skills to solve problems in real- world contexts (Welsh Government, 2020).
The activity demonstrated indoor learning within a classroom. From experience, role play areas within classrooms are continuous provision which can be enhanced by a theme or topic.
The chosen activity provides and promotes Mathematical learning and the development of skills which are discussed in the plan. However, the plan could be enhanced further by providing the children with a real-life experience using a trip to an established Fruit and Vegetable shop using real money. This would allow children to begin to make connections between abstract ideas and real- world objects.


Curriculum for Wales (2020) state that
 “the environment should be developmentally appropriate and facilitate first-hand experiences with mathematical concepts and a range of resources. Furthermore, they believe that by using real-life examples to introduce, explore and consolidate mathematical concepts, learners of all ages make connections between the concrete, the pictorial and the abstract” (Welsh Government, 2020).
Froebel (1852) agreed and believed that the environment was just as important as the skills children needed to learn. Froebel saw children as active, curious, creative learners. He considered that children learn best through self-activity, rich first-hand experience, problem-solving and play (Tovey, no date).
A real- life experience (a trip to the shop) may enable children and practitioners to use sustained shared thinking to use their 5 senses to further make connections and increase knowledge and understanding of Mathematical activity by,
Hearing- what can they hear in the shop? What can they hear on their way there (Traffic, car horns, sirens) Does real money sound different to plastic money? Why?
Seeing- what does the shop look like? Does real Fruit and Vegetables look different to the plastic ones on offer within classroom? What are the differences? (colour, size) Is it raining? What can they see on their way to the shop?
Touch- what different textures can they feel on different Fruit and Vegetables? Is the skin soft, hard or furry? Does real money feel different to plastic money?
Tasting- what do the Fruit and Vegetables taste like? Are they sweet? Are they sour? Do they like the taste of the different vegetables?
Smelling- what smells can children recognize on way to shop? What does the Fruit and Vegetables smell like? Does the smell remind them of anything?






Task 3.
There is a vast range of resources to choose from when planning Mathematical activities. It is important to aim to follow the child’s interests, as this will mean they find learning more enjoyable (Forbes et al. 2009). Resources chosen are:
Loose Parts Play, Natural Resources and the Outdoor Environment. Discussion will explore how they support Mathematical development.
 Piaget (1936) developed the theory of active learning.  He suggested that active learning gave children the freedom to explore, manipulate, and experiment with their environment to construct their own understanding about the world around them (Riley, 2003).
Loose Parts Play.
[bookmark: _GoBack]Loose parts play is a type of play that supports invention, divergent thinking, problem solving and offers a sense of wonder to children (Guardian, 2017). They are objects that can be moved, carried, combined, redesigned, lined up, taken apart and put back together in various ways. Loose parts play is a tool for teaching early Mathematical skills that will promote the types of critical thinking and inquiry necessary for more advanced Mathematical calculations (Early Impact, 2019). It introduces experimentation and collaboration between children and practitioners. For example, loose parts provided in a various colours, textures and shapes will encourage children to create patterns (Fantastic Fun and Learning, 2019). Sustained shared thinking between practitioners and children may look like the adult beginning a pattern and asking the child how they could complete it or additionally how could the child create a different pattern using the same material. Loose parts would also encourage number recognition, with practitioners providing a visual aid of the number along with a variety of loose parts to allow children to explore the value and what it “looks like”. Recognition of number supports the development of other number skills, such as counting and develops into more sophisticated abilities such as subitizing, which is simply fast number recognition (Scholastic, 2019). Loose parts play supports the ethos of the Reggio Emilia approach as it is described as student-centered and constructivist that uses self-directed, experiential learning in relationship-driven environments (Smidt, 2002).  Loose parts play has many benefits such as children developing skills to learn individually and within a group. 
It promotes abstract thinking and encourages problem solving abilities and it creates space for new experiences which can be revisited multiple times (Bright Beginnings, 2019). The main benefit of loose parts play would be that the learning process is always exciting, given that it is intrinsically motivated. Howard and McInnes , found that children who participated in an activity  designed to be ‘like play’ and self-directed were more deeply engaged than children who used the same materials but in a session designed to be ‘not like play’ (Howard and McInnes, 2012, Pg 740). This suggests that when children are leading their play and learning, they are more motivated and willing to learn and will achieve learning outcomes.

Natural.
Modern pedagogy is introducing natural resources into learning environments (Early Years Careers, 2017).
The way natural resources look, feel, smell and taste all provide children with great learning opportunities whilst also ensuring they are getting a better understanding of those objects. Plastic objects do not give the same representations. If a child’s only experience is of a plastic orange, when will they find out that oranges can be sweet or sour? That they contain segmented pieces inside (TTS, 2017). As demonstrated in the plan, the resources provided were that of plastic fruit and vegetables. It may be seen that to enhance the child’s perception of the learning opportunity, real fruit and vegetables could be provided to develop and explore the child’s Mathematical thinking.
The Montessori method places great emphasis on natural materials within the classroom as they believe that children feel connected to nature and the materials they are learning from. As seen on the YouTube clip by Visualz, children could be seen learning shape with a cube, sphere and rectangle before them (You Tube, 2009). The practitioner plays a key role in ensuring children gain knowledge using the 3 period lesson approach, whereby during the first lesson the adult will model language and tell the child what the shapes are, 2nd lesson the adult will ask the child to point to the shape and lastly the 3rd lesson would be for the child to name the shape. This gives vital opportunity to assess child’s knowledge and supports Bruner’s spiral curriculum theory. It is an approach to education that involves regularly re-visiting the same educational topics over the course of a child’s learning journey. Each time the content is re-visited, the child gains deeper knowledge of the topic. It has the benefits of reinforcing information over time and using prior knowledge to inform future learning (HelpfulProfessor,2020).


Outdoor Environment.
Mathematics is a subject that some children may find challenging. In order to develop children’s confidence and competence in Mathematics the subject can be taken outside. Pratt (2011) cited in Tucker (2016) suggested that children should develop Mathematical dispositions, and for them to do this they should be supported in Mathematics outdoors. There are unlimited resources within the outdoor environment, and it can be used as a resource to promote Mathematic development in addition to bought in resources. An activity where children can explore their environment independently whilst using natural resources could be searching for leaves.  Children could find leaves whilst discussing the various sizes, shapes and colours alongside a supportive practitioner. Sustained shared thinking provides opportunities for the child to expand on their learning with an adult or a peer with knowledge. Welsh Government, state that
“practitioners should understand, inspire and challenge children’s potential for learning and see practitioner involvement being vitally important particularly when interactions involve open questioning, shared and sustained thinking” (Welsh Government, 2015, Pg 4) (d)
  Knight (2009) agrees with Pratt and suggests that the outdoor environment can stimulate creative Mathematical thinking. She believed that children were able to be Mathematically creative outdoors because they had the freedom to be innovative, flexible and adaptable.
However, practitioners should consider that learning environments are very much different for each child and if they are not supportive or linked to the child’s interests, learning opportunities will be wasted. Practitioners should be able to recognize this and support the child accordingly in an alternative self -directed choice of play (Tucker, 2016) (a)







Task 4.

Although there are many aspects to the role of the adult in promoting Mathematical Development, the focus will be on the following points:
· Health and Safety. 
Young children’s natural dispositions are to be curious, investigate, experiment, explore and problem solve, and all these qualities display themselves within Mathematical activities. When managing the health and safety of children, the environments they are in and the resources available to them. According to Health and Safety Executive, practitioners should use their personal judgement to ensure that the assessments and controls proposed are proportionate to the risks involved (Health and Safety Executive, 2012).   
 This is known as risk assessment and it is something that is legally required of practitioners. 
A risk assessment is about the identification of sensible measures to control the risks that may cause harm to children. Practitioners are perhaps already taking steps to protect as part of daily practice, but a risk assessment will help determine whether all possible areas and activities are safe for children to participate (Health and Safety Executive, 2019).

To put it more simply practitioners could take extra care when facilitating environments and providing resources. Mathematical resources available are best suited to children if they are age and stage appropriate. Small toys such as money or beads present a hazard for choking whilst  items of food that could be included within edible Mathematical activities, for example, strawberries or pineapple should be well managed with practitioners ensuring they are aware of any food allergies children have in their setting.

· Collaboration with parents
As previously discussed, practitioners need to be aware of certain elements about the child before and during their time in the setting. For practitioners, effective communication between themselves and a child’s parent enables them to gain a richer understanding of the child in their care, learn more about their personality, likes and dislikes, their abilities and any concerns (Earlyyearscareers, 2015).
According to Bronfenbrenner (1979), a child’s development is influenced by the different environmental systems. The ecological system theory describes the difference in development of the child in different environments and how the environment influences their development (PsychologyFacts, 2018).
Interconnections between the microsystems, for example, the interaction between family and practitioner have a positive impact on child’s development because many elements of microsystem are working together. This could be useful when implementing Mathematical skills, if for instance parents are reluctant to engage due to their own deficit view because of past experiences may be transferring this perception on to their child. Practitioners who are aware of this and as a result of effective communication may seek to find ways to improve parents’ confidence in working with their child to enhance rate of development.
Consequently, and possibly as a result of similar theories that agree with Bronfenbrennar, parental partnership is emphasized when planning and during the formation of curriculums. The Foundation Phase state they,
 “recognize and appreciate parents as the child’s first educators and positive partnerships with home are fostered” (Welsh Government, 2015, pg 3). (e)
· Adult modelling. 
Research on children’s learning in the first six years of life has demonstrated the importance of early experiences in Mathematics (NCTM, 2013) (A)
Wood and Attfield (2005), cited in Donald (2011) suggested that the early years were particularly important for developing children’s ability and enthusiasm in Mathematics. They believed that any practical activities children experienced by children lead to more successes in becoming what they call real-world mathematicians. There is also the belief that the key to children learning through play is having skilled practitioners that provide high quality learning experiences for children and who are competent in supporting children’s learning through play. Similarly, Bruner (1976) believed that when children begin to learn new concepts, they need help from practitioners in the form of active support. To begin with, children are dependent on adult support, but as they become more autonomous in their thinking and develop new skills and knowledge, the support can be gradually decreased (Learning Theories, 2020). 
Metacognitive practices help children to monitor their own progress and take control of their learning as they read and solve problems in the classroom.  Practitioners are instrumental in shaping the learning culture in a classroom. By establishing a supportive learning environment that fosters and anticipates metacognitive practices, these practices will become an integral part of 

the learning process (Cambridge International Education, no date). Practitioners could be seen to encourage children to expand on their cognitive skills by actively thinking aloud. Additionally, facial expressions, gestures and body language transfers the excitement of Mathematics through to children. Once interest is generated, the introduction of metacognitive language such as How can I? and What could we do? helps children to achieve the concept of problem solving. Specifically, practitioners are supporting sustained, shared thinking as discussed previously, providing children with opportunities to notice, ask, test, make links and find out things together.
 
According to Copley (2004) cited in Baroody (2006), responses from many practitioners indicated that they felt uncomfortable when teaching Mathematics.  It may be considered that this is due to Mathematics being a complicated and frustrating subject to understand for some. Parents may also face the same challenges and get confused or exasperated when they try to understand the content or processes needed to enable them to help their child learn. Negative attitudes towards Mathematics are damaging, leading to disengagement, increased anxiety and a lack of confidence, and a reluctance to try to improve skills (National Numeracy, no date).

 Sparks (2013), believed that it was important for practitioners to communicate positively with children in relation to Mathematics (Parents Canada magazine, 2013). Children who are part of an effective environment free of negativity, will believe it is worthwhile and valuable to their lives. NDNA (2019) suggest that to help children develop their Mathematical skills, practitioners need to have confidence in their own abilities and have confidence to plan for Mathematical opportunities. 
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