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The Young Mathematician:
 Exploration and Problem Solving
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Section 1
	Cynllun Gweithgaredd
Activity Plan

	Gweithgaredd:

Activity:  Numicon QR code hunt to find which superheroes are behind the numicon.


	Nifer o blant:

Number of children: 6

	Oed y plant:

Age of children: 5
	Nifer o oedolion:

Number of adults: 1

	Lleoliad:

Location: Outdoor Area

	Amser paratoi:

Preparation time: 5 minutes
	Amser gweithgaredd:

Activity time: 20 minutes

	Adnoddau:


Resources: Outdoor environment, I-pad, clipboard, pencil, maths paper, number cards 1-20.




	Amcan/ion y weithgaredd:
Aim/s of activity: To identify numbers 1-10 and ordering numbers. ICT skills to take photos of the QR codes. To find and identify the QR codes and say the numicon number and scan the code with the I-pad to identify which superhero was behind that number.





	Cysylltiadau â deilliannau:


Links to outcomes: Link to LNF year 1

Developing numerical reasoning:
· Present work orally, pictorially and in written form, and use a variety of ways to represent collected data
· Select and use relevant number facts and mental strategies
Using number skills: 
· Use ordinal numbers to 20 in practical activities
· Read and write numbers to at least 20 forming and orientating them correctly
· Compare and order numbers to at least 20

Literacy- oracy across the curriculum
· Contribute to conversations and respond to others, taking turns when prompted
· Take part in activities with others and talk about what they are doing 
Foundation Phase Framework (2015)
Citizenship: Health and well-being
· Use digital devices within a controlled environment, time and context, e.g., use for a given time limit and specified outcome
Online behaviour and cyberbullying
· Start to recognize different symbols seen online, e.g., padlock, emoticons
Interacting and Collaborating
· Collaborate with a partner on a piece of digital work
Producing: Creating
· Select appropriate software to complete given tasks in order to use text, image, sound, animation and video.
              
Digital Competence Framework (2021)




	Gwahaniaethu:


Differentiation: The four groups had different work sheets to follow. Lower ability had the work sheet where they found the number, scanned the QR code to reveal the superhero and then they drew a line to the superhero E.G., behind number 5 was spiderman. Middle ability had the same but had to write what number the superhero was behind. Higher ability had to find pictures of the superheroes and behind the superhero was a number from 1-20 and they had to write the number on the sheet of the superhero.



	Iechyd a diogelwch:

Health and safety: Ensure the outdoor area is spacious and there is room for them to move around to search for the QR codes. Also, that there are no trip hazards in the children’s way and that the QR codes are placed in a way the children can get to them. A risk assessment completed.



	Rôl yr oedolyn/oedolion:


Role of adult/adults: To observe the children and assist them if they need help scanning the QR codes.



	Y weithgaredd:
The activity: Beforehand the QR codes are hidden outside. The children are each given clip boards with the maths sheet on and a pencil. When they go outside, they must try and find all 10 QR codes and the children take turns to scan them. When they find a QR code and scan it a superhero pops up. Behind number 5 was Batman so on the child’s sheet they find the numicon number 5 and Batman and draw a line to it. They continue to do this until all 10 QR codes have been found. After the activity they take turns to place the numbers in order from 1-10.






Donaldson (2015) states that learners will be ambitious and capable by: 
· using number in several different contexts effectively
· using digital technologies to analyse, find and communicate research
· having an understanding on how to apply mathematical concepts

Section 2.
The activity plan is based upon the children reaching outcomes to the LNF from developing numerical reasoning and using number skills and there is clear use of this in the activity plan as stated by the Foundation Phase Framework.
The Foundation Phase Framework (2015) states the LNF skills across the curriculum that have been developed to assist teachers in implementing numeracy and literacy across the curriculum. Within Numeracy children should be able to use number skills, use data skills and be able to further develop numerical reasoning. There is clear use of this from them finding the numbers and ordering them. 
There is clear evidence that there is Literacy across the curriculum through the activity plan as the links state to take part in activities with others and contribute to conversations with others. Donaldson (2015) states that children need experiences to discuss ideas, explain thinking and explore their different language levels. 
The activity plan shows great use of digital competence through group work helping to identify where the QR codes were and the use of a digital device to scan them and receive the data they needed. School Education Gateway (2016) states that Digital Competence is vital for active participation and learning. It gives us opportunity to enlist other key elements, such as communication, basic skills in maths and language skills.

The activity plan has a good use of Health and Safety measures as the adult/child ratio is met and a risk assessment was completed beforehand. The activity also takes place outdoors which promotes children’s physical development and boost their immune system. 
Pentagon play (no date) states that recent research indicates that many practitioners worry about children being outdoors because of germs and them getting colds and choose indoor play instead. This is deemed a misconception by research as it in fact found out that there was a higher proximity of children getting Asthma. Also, outdoor play can boost a child’s immune system.  
When given the children opportunities to explore the outdoors it warrants connections between the heart, hands, and head, giving the children more foundations for compound work as they develop. The outdoor natural world reveals and provides challenging and changing environments that can give an array of colors, textures, patterns that nurture the early maths experiences for the children. (Robertson, 2017, p.1)
The lack of adult intervention through the activity plan develops independence and a more hands on experience from the children. However more adult involvement could have led the activity to be more challenging and ensuring more interactions could have been a scaffold for children’s learning and build upon this.
Bruner believes that play is a key purpose to children in their social development and learning rules, friendships and roles. The practitioner’s role is proactive in ensuring the children have interesting environments around them and that they are also challenging for them. They ensure that they provide opportunities for interactions which gesture scaffold for children’s learning. (Tucker, 2014, p.12)
Vygotsky coincides with Bruner on this point by believing that adults are able to set the foundation of a child’s knowledge and in order to reach higher outcomes of the child’s developments scaffold and build upon that knowledge that has been put in place. First Discovers (2020)

Through the activity plan there is a vast amount of differentiation for all children to access the activity including children with ALN needs. Each group has differentiated worksheets.
Victoria state Government describes the importance of differentiation such as:
Differentiated teaching is how teachers target their instruction to extend the knowledge and skills of every student in every class, regardless of their starting point. The objective of differentiation is to lift the performance of all students, including those who are falling behind and those ahead of year level expectations. Differentiation benefits students across the learning continuum, including students who are highly able and gifted.           
                                                                                (Victoria State Government, 2020)
The activity plan has clear indication of differentiation for pupils as Developing people, improving young lives (2009) states children with ALN can take part in the same activities as the other children. Although careful consideration needs to be taken into account for those children with ALN as some adjustments or modifications may have to be undertaken for them to access the activity. 

Throughout the activity plan there is clear use of Digital Competence and mathematical resources. However, the activity could have contained the use of natural materials. 
The outdoor environment is as important as the indoor environment both working hand in hand with one another. Children’s learning can be developed effortlessly when we look at what the great outdoors can offer to support their learning. The surrounding environment can bring the beauty of shape, order, quantity and colour. (Montessori international 2015)
Natural materials are usually the most efficient resources to be used as they have the potential to deem creativity and cross curricular activities such as conkers and acorns as they would be very beneficial when used for mathematical activities as they can attain meaningful links with children’s learning. (Tucker, 2014, p.13)
Digital competence is a key part to the activity plan and requires the children to interact with each other and receive data and transfer the data found on to a work sheet.
The Digital Competency Framework is the knowledge, attitudes and set of skills that will allow a learner to develop a critical, creative, and confident use of digital equipment and software. It is vital for children to allow them to become informed and ICT literate members of today’s society. (GWE 2019)
Play based learning is a network where children organise and see the social world around them as they get to engage with others actively. When children play with one another they test out each other’s ideas, form social groups and build upon these an understanding of their surroundings. Play provides young learners to explore through different resources and with this strengthens the brain. (Chigeza, 2016, p.66)

Section 3.
Through the Foundation Phase children can develop lifelong skills, understanding and knowledge of maths. They will use maths to problem solve and in everyday tasks. They will use a range of ICT resources as elements to retrieve data, explore number and record findings. They will explore and solve problems in an outdoor and indoor environment. (Foundation Phase Framework, 2015) 
Tucker, K (2014) indicates that the use of number cards, number lines and number tracks placed on displays and in areas are encouraging and beneficial resources for children such as having a number 3 by the card that states only three children in that area as they will make the connection that the numeral and written word simulate the same meaning. 
The National Strategies Early Years (2009) explains the importance of free play free play and it can offer children a great deal of different ways to explore mathematics in purposeful meanings. When practitioners supply and provide children with a variety of different resources and materials such as sand and water, building blocks and small world play this can give them opportunities to explore shape and space, measure problem solving. They will use the resources provided to make dens for the animals, counting how many blocks they will need. Exploring with the sand and water- tipping water into different sized jugs, how many buckets they will need to fill them. Hence the importance of providing children with correct resources to develop exploration and creation through mathematical development.
It is vital that children have a great mathematical understanding, and this should be implemented using resources such as songs, stories, imaginative play and games. This gives children opportunities to enjoy number through nursery rhymes and this gives them plenty of opportunity to experiment with them. They can also have opportunity to explore shape and colour through playing games. (Nursery world, 2021)
Guidelines for Mathematics in the Early Years Foundation phase explains the importance on presenting environments for children to access mathematics by giving: 
Opportunities should be planned for children to count, estimate, recognise numerals, record number, problem-solve, explore shape, space and measures in a range of mathematical and cross curricular activities. Practitioners should plan opportunities for children to experience the same mathematical concept in many different situations. Possible activities 5 The following examples give some ideas for experiences and activities which may be planned to meet specific learning objectives.
  make a vertical number line with children. Use handprints they have made and number them, remembering to start at the floor. The number line can also be used as a height chart.
 devise a number walk in the local environment looking for house numbers, cars with numbers, prices in shops, numbers on buses, etc. Tally or put a counter in a tin every time you see a dog/postbox/baby, etc. Take photographs of the numbers seen in the setting and local environment. These could be used for discussion/display or made into a book.
 create number trails in the environment – numbered footprints on the ground. Ask questions such as “How many footprints is it from the tree to the shed?” 
 cover a cake tin and label the outside with numbers. Fill the tin with pegs. Children clip the correct number of pegs to the side of the tin. 
 act out number rhymes with props. Take photographs of the children and make a book about the rhyme.
                   (Guidelines for Mathematics in the early years foundation stage, no date)
Natural and wooden resources can encourage and broaden imagination and creativity in children. The majority of the time plastic toys can only be used for a limited purpose and can restrict a child’s thinking. Wooden resources can broaden the imagination of children and can develop a child’s fine motor skills as they explore the wooden materials and investigate what they can do with them from the texture and patterns. (Tops day nurseries 2021)
Children are given opportunities to learn from planned activities by the practitioners and from natural experiences that may occur in the setting. Young children can learn about time through nursery rhymes and songs. Also, everyday activities of puzzles, games, counting, estimating, and making music give and provide children with a mass opportunity to develop mathematical skills. When children interact with ICT it can issue the learners a foundation of everyday experiences which can be attached to mathematical activity such as a roamer can help children with estimation as they must program the roamer and say where it will end up. (Anthony, 2009, p.110)

Section 4.
The foundation phase framework 2015 suggests that the foundation phase practitioners should take in to account a child’s prior attainment and learning. Practitioners should make activities challenging for children and move their learning along when they reach targets. The foundation phase curriculum should be pliable when practitioners are planning as they can provide opportunities for the children that are appropriate to their needs. Hence the importance of ensuring efficient planning and appropriate activities for the children in areas as they will develop and grow in their own development.  
The Education review office coincides with the foundation phase framework as they document the Te Whariki approach in New Zealand and state:
Teachers document children’s learning and progress in mathematics as part of their assessment practices. Rich assessment information shows the mathematical learning in the children’s play and in conversations with their peers and teachers. In the best instances, assessment information can show the development of children’s working theories about mathematical concepts. Assessment information includes next steps to build children’s mathematical learning. Such assessment informs planning and highlights the child’s achievement and progress to parents, whänau and the child.
                                                                        (Education review office, 2016,pp.110)
Mathematics and numeracy are highlighted as being one of the new 6 areas of learning and experience within the Donaldson curriculum with special attention of numeracy being cross curricular. Also, within the new curriculum it suggests involving children will encourage and assist them with taking responsibility for their learning.  (Donaldson, 2015, p.9)
Kelsi 2021 explains the importance and effectiveness of practitioners monitoring and assessing children is vital and all children’s needs in the setting must be met. Practitioners establish clear starting points where the children begin and then monitor this progression through checklists weekly. This will ensure that any gaps will be identified and acted upon and appropriate interventions can be introduced.
Child Discovery Centre 2018 explains the Reggio Emilia philosophy is an outlook to learning, teaching and advocacy for young learners. The philosophy is a way of observing what young learners know and what they want to know, what makes them curious and what they find challenges them. Practitioners record these findings to later consider convenient ways to help the young learners grow their social and academic futures. 
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