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THE YOUNG MATHEMATICIAN: EXPLORATION AND PROBLEM SOLVING
EAE4E005



FOUNDATION STAGE Short-Term Lesson Plan 
	Area of Learning: Mathematics
	Year Group: Nursery

	Date:


	Development Matters/ Early Learning Goals: 
Promote mathematical language and concepts, build relationships with peers, extend children’s language, understanding of use of different materials, imagination, fine and gross motor skills  
	Grouping: 4

	Duration: 15 minutes


	
	Activity: Making magic potions

	Learning Intentions: 
Develop children’s counting skills and introducing shapes in the outdoors. 


	
	Progression of Learning and Teaching:
Key Teaching Points
	Points to Remember: 
Key Learning & Teaching Strategies

	Introduction

	·  
Take children out in groups of four, ensuring they have appropriate clothing on for outdoor play, for example wellington boots, raincoats, hats and so on.
Take children to the mud kitchen, sitting on tree stumps around mud kitchen. Show children a potion card and explain we will be making magic potions in the tuff spot in the middle. Practitioner to ask each child to count or read digit of how many of each object I asked them count. Then children will go off to find the right amount of the object they had counted off the card. Once all objects are found children will start to mix up their magic potions. 

	Resources: 
mud kitchen, pots, pans, weighing scales, 
different size spoons, position cards/ recipe,
 glitter cards. Variety of natural resources,
 sticks, leaves, mud, conkers, pinecones,
 pebbles,
 water.   

Key Vocabulary:
Big, small, heavier, lighter, long, short, 1 to 10,
 shape, measure, 

Key Questions:
Which stick is longer? What shape is the 
conker?  Can you tell me how many sticks, 
we need?  What do we do next…? 
What do you think will happen if we,
 don’t follow the recipe…?  Is
 there anything else we could use to 
make our position even better? Why do you think that would work? 
Differentiation:
Higher ability learners will be encouraged
 to find objects of a certain shape and or 
asked to collect a higher number of objects 
going up to 20.

ALN - ensure potion cards have large images, encourage use of
 language, use simpler
 terms, yet asking more suitable questions.
















	

Learning outcomes

	

Children to be able to learn everyday mathematical language, size, weight, compare quantities and objects to solve problems.

Children be able to count reliably with numbers between 1-20. 

[bookmark: _Hlk31286691](Standards and Testing Agency,2019)

	

	
	
	

	
	
	






2.
Making positions activity has many pros, cons and factors that should be considering while planning was taking play for example, the advantages and disadvantages of outdoor learning, the development of the children’s cognitive ability, having to high expectations and the practitioners confidence in teaching math.
 Outdoor activities can have many barriers Dyment (2005) suggests some of these barriers are, fear and concern about health and safety, practitioner’s confidence and expertise in teaching and outdoor learning, shortage of time, resources and support. According to Fägerstam (2012) another barrier teachers are concerned about is disciplinary problems such as students lack of interest and behaviour .Parker (2007) outline more barriers that practitioners can encounter when planning and undertaking outdoor activities such as, unpredictable weather, parental concerns, limited space and making messes.  
Health and safety
Health and safety barriers could be injuries, not having visual on children at all time, worries around water safety. But these can be overcome by ensuring the activity has been fully risk assessed. However, any risks should be managed not completely eliminated, as small risks can be beneficial to children’s development, this includes problem solving (HSE,2020). Dyment (2005) also suggest the risk to children and/or practitioners possibly having allergic reaction to insect bites and/or vegetation, these risks can be monitored and reduced by settings having policies and procedures in place so practitioner know how to react in these situations, practitioners must also be trained in first aid enabling them to manage the situation that is presented to them. 
Unpredictable weather
“There is no such thing as bad weather, only bad clothing” (Knight,2013).  The British weather can be extremely unpredictable so setting ought to have weather appropriate clothing and protection from the elements available for adults and children enabling activities to take place in the outdoors all year round (EYFS,2007). However, the position making activity is planned to take place within the mud kitchen, in adverse whether the activity would have to take place under a shelter or indoors. The activity would not be as effective as the children would not have the opportunity to explore the environment to find the resources for the activity which in turns restricts the children the opportunity to count while they explore.

Practitioners motivation
Even with government and curriculum support and encouragement to use the outdoor as an additional learning environment, without individual practitioners having the commitment and enthusiasm for outdoor learning children will not get full experience and learning opportunities of the activity (Waite.S,2009). Also, not all practitioners have the opportunity or are provided with the training that enables them to offer the children a holistic approach. Davies, R. and Hamilton, P (2016) state “practitioners who had received ‘no training’ in the use of the outdoor environment, all were teaching assistants.”  Back in 2011, Estyn (2011) also identified how the opportunities for practitioners and senior managers where insufficient, this has led to a lack of valuable outdoor learning environment. 
There are also many good aspects of activities taking place outdoors for example, giving children the space to explore, connect with nature and the world around them. The early year resources team (2016) suggest the benefits of outdoor play is limitless but have outline five of the benefits these are, encourages an active lifestyle, appreciation of nature and the environment, develops social skills, encourages independence, understanding Risk. There are many theorists who support the benefits of child development and children learning in the outdoors. Some of these theorists are Friedrich Frobel, Maria Montessori and the Te Whariki approach. Friedrich Frobel was a nineteenth century educator who was the pioneer of offering children space and time to play also encouraging children to exploring and have contact with nature. Establishing the first kindergarten or the children’s garden in 1837 (Early Childhood Today Editorial Staff ,2020). Froebel understood children learned through play, while having outdoor play at the centre, he also developed the use of certain objects made from natural material which links to Maria Montessori’s work (Knight,2013). Montessori inspired to bring the inside out and the outside in. This idea was targeted at providing links between observations of nature and chances to learn about plants and animals found in the direct location of the nursery (Isaacs, B.2020). 
Children develop at different rates but will generally achieve milestones around the same age, practitioners need to have knowledge and understanding of how children develop not just physically but also cognitively. When planning activities such as potion making practitioners need to take the children’s developmental stages in to account. But also building on the children’s knowledge to extend their learning. This relates to Vgotsky zone of proximal development, the space between what a child actually knows and the potential development the child gain over time with the aid of a practitioner or adult (Macleod-Brudenell.I, Kay.J. 2008). The building of knowledge with the support of an adult or practitioners also corresponds with Jerome Bruner theory of scaffolding. ‘Scaffolding represents the kind and quality of cognitive support which an adult can provide for a child’s learning, which expects the child’s own internalisation of mental functions’ (Burns.A, Joyce.H.2005). The activity position making is building on the children’s knowledge of numbers and counting as well as extending their knowledge of numbers but also introducing new concepts such as shapes and weight with the support of the practitioner. The potion making activity supports and reinforces the knowledge the children already have while building on their mathematical experience
There are a few different options on the ability children at nursey age have when counting and the number in which they can count too. According to Foundation Phase Mathematical Development Area of Learning, Welsh Government (2014) children of nursery age should be able count dependably up to five objects, therefore the planned activity of potion making may be too high of expectation from the practitioner. However, according to Morin.A (2014) children at the age of 3-4 (which is the nursey age of children in wales) should be able to count up to 20 at least also be able to group items up to 20. Then again Cotton.T (2019) suggests children at the age 40-60 months should be aware of numerals 1 to 5 but should be able count objects to 10 and start counting beyond but only being able to group items in to 6 objects. With this in mind the potion activity appears to fit well with all options on children’s counting development, supporting a range of children’s ability’s and developmental need..
The activity of making magic potions covers all the Early Years Foundation phases areas of learning:
1.	Personal and Social Development, Well-being and Cultural Diversity: develop their skills in becoming an independent thinkers and learners, show care, respect and affection for other children, adults and the environment around them, show an understanding of what is good and bad, build an understanding of the behavioural expectations of the setting/school and understand that rules are critical in an community.
2.	Language, Literacy and Communication Skills: follow picture books and texts read to them and react suitably, recognise common words for example, own name, and print in the environment, distinguishing differences and connections within pictures, shapes, patterns and textures.
3.	Mathematical Development: understanding that anything can be counted not just object. using counting to solve straightforward and easy mathematics problems in everyday life and play situations. relate, sort and order two items in terms of size, weight or capacity by sight.  Recognise shapes and use the names for 2D shapes (circle, square and triangle) within activities and their environment. Sort and match sets of objects by recognising similarities, 
4.	Welsh Language Development: Understand that there are differences in the language they hear around them. Listen and respond to simply words hear in familiar surroundings, with increasing their attention and focus.
5.	Knowledge and Understanding of the World: Exploring and investigating, creating observations and measurement, voicing their own opinions and feelings, and making judgments and choices while considering others points of views.
6.	Physical Development: build coordination. Developing their fine manipulative skills. Develop sensory understanding.
7.	Creative Development: Make selections when picking materials and resources, use a range of materials and tools for investigation and problem solving. Develop and use their knowledge of colour, line, tone, texture, pattern and shapes. (Welsh Government, 2015).
However, the activity does not meet the Areas of Learning and Experience that has been set out in the new curriculum for Wales,

1.	Expressive Arts. 
2.	Health and Well-being.
3.	Humanities. 
4.	Languages, Literacy and Communication. 
5.	Mathematics and Numeracy. 
6.	Science and Technology.
Unlike the Early years foundation phase the new curriculum does not have individual desired outcomes but are linked to the four purposes, which are “Ambitious, capable learners who are ready to learn throughout their lives” (Dauncey,M.2017). The areas of learning and experiences are connected to the ‘What Matters’ statement, “They draw on key disciplinary knowledge and skills, make links with the four purposes of the new curriculum and therefore outline the essential aspects of learning within the AoLE.”(Welsh Government,2018).

3. 
Resources in early years education are the staff, material and finance available to setting, these resources must be adequate to support setting in reaching their educational goal (Chukwbikem,2013).  Within mathematical learning Jerome Buner three stages of representing are believed to be important to children’s understanding and development, these stages are:
1.	“Enactive, which is the representation of knowledge through actions. 
2.	Iconic, which is the visual summarization of images. 
3.	Symbolic representation, which is the use of words and other symbols to describe experiences.” (Levitas,J. No date).
Bruner thought these stages of representations supported his theory of ‘picture in the mind’ and the child’s mental ‘storage system’, these enable children to make predications and get previous information and experiences they may have to help explore new situations. This is supported by the use of physical resources and images within mathematical teaching creating metal pictures and mathematical language that supports the use and understanding of symbols (Drews, D.2007). Mathematical resources are specific tools that can be used with the teaching of math within a learning environment, these resources can be games, ICT, images, songs and so on. However Cotton,T (2019) states that the most important resource that can be used when helping children develop their math skills are everyday objects through out the day and that there is no need to use specific equipment to do mathematics. An example of using everyday objects in everyday day situations are:
•	Using money within the role play area
•	Children counting how may children are in school today.
•	Using visual timetable’s so children can see what is coming next and before, time.
•	Snack time, matching, counting estimating, shapes, 
•	Lining up in patterns: boy/ girl, colours of jumpers
•	Self-registration, counting how many names are on the bored as well as how many names are not on the bored (brighton-hove.no date).
However workbooks and worksheets still have a place when helping children understand and develop within their education, as pointed out by Harries and Spooner (2000) worksheets and textbooks still play an important part in guiding teachers thinking with their connection to learning and teaching primary math. An effective way to use textbooks and worksheets with children is as support aid rather than the main aid to teach children math. Worksheets and textbook can be used to extend the children’s mathematical learning by helping the practitioner encourage independent learning while helping the children problem solve and investigate (Draws,D2007). However, an OFSED (2005) report found practitioners have be too reliant on worksheets, with children  not always being able to understand worksheets, it also states the overuse of textbooks and work sheets in independent learning that has been viewed as more children working independently of the practitioner. 
Another aspect of resources to be considered when planning mathematical activities is the use of plastic man-made materials vs the use of more natural materials. Using more natural materials supports Cotton.T (2019) use of everyday items when encouraging children developing their mathematical skills an example of this is the use of sticks, leaves within the potion making activities. The activities use of natural recourses help children develop in different areas while using different senses encouraging children to develop new language skills where plastic resources can really only be used for their main purpose which can limit a child’s thinking and language skills (Kimberley, 2016). Charlton.M (2005) writes the benefits of recycled and natural materials are that they are a cost affected way of building recourses within setting that will stimulate children within play as well as children connecting and recognising items and object that can be linked to their home life. Maria Montessori stressed the importance of natural/real materials within settings, she thought children need to have their imagination stimulated with real recourses that are use within the real world, giving children the knowledge and understanding of the real world that can improve the child’s ability to imagination and creativity (Springstone, 2019). However, according to Chan.D (2013) plastic toys have an advantage over wooden and natural toys, he suggests that plastic toys are easier to wash and disinfect keeping them clean for children who can put toys directly in their mouths. Cham also explains how children can be more interested and excited by plastic toys due to their different, bright colours and being able to move in ways wooden or natural toys may not be able to do. Clark.S (2019) also supports the use of plastic recourses over wooden or natural resource, she points out that wood can become rotten and  if not looked after can become in a state of disrepair that can course the wood to become split as well as splintered, making the resource unsafe for the children to use, where plastic recourses are much more durable therefore lasting for a much longer time.
4. There are many adults that have a role within a child’s mathematical development, early year practitioners, teachers, parents for example. Each of these adults can have different effects on how a child can view maths, be it positive or negative. 
Susan Isaac recognised parents as a child’s first educator and outlines the importance of how a child’s parents can have helping a child develop within their learning and their attitude the child towards learning (Isaac, S.2017). this means a parent or carers attitude towards mathematics can have a vast impact on how a child feels towards learning mathematics. An example of this is written by Jones.W (2012),
     “Take Paula, the mother interviewed on the Today programme last week. She admitted that, when it came to school maths, she 'just didn't get it'. In adult life, she never knew whether she was being short-changed in shops. But it was when she realised her children thought they were "rubbish at maths, just like Mum”.”
This type of negativity to math can come with parents or carers anxiety when it comes to mathematics. Mathematics anxiety is a negative reaction to math that people can find incapacitating. Mathematical anxiety can bring a feeling of tension that affects people with every day problem solving skills that’s involves numbers (University of Cambridge, no date). Maloney.E et al (2015) believed parents who have math anxiety’s who help with homework could have a negative effect on children by communicating the fears they have about math. Parents could also confuse their children by strategies that could conflict with what the child has learnt within the classroom, giving the child a negative experience. However, maths anxiety can be over come providing parents the confidence to help children build in attitude and confidence surrounding mathematics. This could be as simple as practicing math regularly with a child for example singing timetables song in the car or playing games such as monopoly. Monopoly encourages children to count on, counting money, adding and subtracting also multiplications for example If two utilities are owned, rent is 10 times amount shown on dice (conquer math,2013). This helps parents work out math problems alongside their child, building confidence with both parties’ maths ability. 
Adults such as practitioners and teachers play a big role within children’s development and helping diagnose children who could potently  have developmental dyscalculia. Developmental dyscalculia can be identified by several symptoms such as, being unable to count reliably, have difficulty associating numbers words with their symbols, writing digit of number ther wrong way around, have difficulties estimating, find it difficult to work out which is the bigger number, having problems with working out patterns (dynamo maths, 2020). However, according Jarrett.C (2018) learning problems related to math are not recognised or understood as much as learning problems with language and reading. There are many ways in which practitioners can support children with dyscalculia by using mathematical language as much as possible while encouraging the child to the same, practitioners could also provide lots of visual and sensory experiences for children helping them to understand mathematical concepts. Horman.E (2019) suggests different activities that’s adults can provide for children who have dyscalculia but can also be used with children whom are learning and developing at the recommended rate, some of these activities are: use of a number caterpillar within the settings playground, this is visually stimulating and also can help the children recognise the number digits. Anther activity Horman.E (2019) suggests is a role play activity, she recommends an activity within the mud kitchen. This is also very sensory based and promotes the use of counting, weighing, measuring and using mathematical language in a day to day situation.











Reference:
brighton-hove. (no date). GUIDELINES FOR MATHEMATICS IN THE EARLY YEARS FOUNDATION STAGE . Available: https://www.brighton-hove.gov.uk/sites/brighton-hove.gov.uk/files/Mathematics%20Guidelines.pdf. [ accessed 18th February 2020.]
Burns.A,Joyce.H (2005). Teachers’ voices 8: Explicitly supporting reading and writing in the classroom. sydney: National Centre for English Language Teaching and Research Macquarie University. 10.
Chan.D. (2013). The Advantages And Disadvantages Of Wooden VS Plastic Toys. Available: https://bucketoftoys.com/the-advantages-and-disadvantages-of-wooden-vs-plastic-toys/. [accessed 18th February.]
Charlton.M. (2005). Material world. Available: https://www.nurseryworld.co.uk/news/article/material-world-1. [accessed 18th February 2020.]
Conquer maths. (2013). Boosting Maths Skills with Monopoly: We've Been Doing It Wrong. Available: https://www.conquermaths.com/news/post/index/103/Boosting-Maths-Skills-with-Monopoly-We-ve-Been-Doing-It-Wrong. [ accessed 19th February 2020.]
Cotton.T (2019). How to develop confident mathematicians in the early years. New York: 
Cotton.T. (2019). Appendix 3. In: Fulton,D How to develop confident mathematicians in the early years. New York: Routledge. 224Routledge. 49.
Chukwbikem,P. (2013). Resources for Early Childhood Education (E.C.E). Mediterranean Journal of Social Sciences . 4 (8), 161-173.
Dauncey,M. (2017). Donaldson Review: The ‘purposes’ and content of a Curriculum for Wales. Available: https://seneddresearch.blog/2015/03/17/donaldson-review-the-purposes-and-content-of-a-curriculum-for-wales/.  [accessed 05th February 2020].
Davies, R. and Hamilton, P. (2016), ‘Assessing learning in the early years’ outdoor classroom: examining challenges in practice, ’ Education 3-13: International Journal of Primary, Elementary and Early Years Education, Vol. 20, No.10, 1–13, published on line, doi: 10.1080/03004279.2016.1194448
Drews,D. (2007). Do resources matter in primary mathematics teaching and learning? Available: https://pdfs.semanticscholar.org/adca/16904893ee6ad7596d00fec9ca43ae2da5d6.pdf. [accessed 18th February 2020] 
Dynamo Math. (2020). What is Dyscalculia?. Available: https://dynamomaths.co.uk/dyscalculia/. Last accessed 19th February.
Dyment.j. (2005). Green School Grounds as Sites for Outdoor Learning: Barriers and Opportunities. 14 (1), 1-18. 
Early Childhood Today Editorial Staff. (2020). Pioneers In Our Field: Friedrich Froebel - Founder of the First Kindergarten. Available: https://www.scholastic.com/teachers/articles/teaching-content/pioneers-our-field-friedrich-froebel-founder-first-kindergarten/. [accessed 12th February 2020.]
Early Years Resource team. (2016). 5 Benefits of Outdoor Learning in Early Years. Available: http://www.earlyyearsresources.co.uk/blog/2016/03/5-benefits-of-outdoor-learning-in-early-years/. [Accessed 12th February 2020]
EYFS. (2007). Effective practice: Outdoor Learning . Available: http://outdoormatters.co.uk/wp-content/uploads/2011/03/EYFS-Effective-PracticeOutdoor-Learning.pdf. [Accessed 10th February 2020.]
Fägerstam .E. (2012). Space and Place. Perspectives of outdoor teaching and learning. 1 (1), 1-114.
Harries, T. and Spooner, M. (2000) Mental mathematics for the numeracy hour. London: David Fulton
Her Majesty’s Inspectorate for Education and Training in Wales [Estyn] (2011), Outdoor Learning, an Evaluation of Learning in the Outdoors for Children Under Five in the Foundation   Phase.  Crown Copyright. Cardiff: Estyn Publication Section.
Homan.E. (2019). 6 Ways To Support Children with Dyscalculia. Available: https://www.pentagonplay.co.uk/news-and-info/6-ways-support-children-with-dyscalculia. [accessed 23rd February 2020.]
HSE. (2020). Outdoor play - let our children take a risk. Available: https://www.hse.gov.uk/news/judith-risk-assessment/kidsoutdoors070612.htm.[ accessed 6th February 2020.]
Isaacs.B. (2020). Outdoor Learning in Montessori Education. Available: https://www.teachearlyyears.com/enabling-environments/view/outdoor-experiences. [accessed 12th February 2020]
Isaac.S (2013). The Educational Value of the Nursery School. 3rd ed. London: The British Association for Early Childhood Education. 8.
Jarrett.C. (2018). UK study finds children with maths difficulties (SLDM/dyscalculia) far less likely to receive an official diagnosis than their peers with dyslexia. Available: https://digest.bps.org.uk/2018/09/18/uk-study-finds-children-with-maths-difficulties-sldm-dyscalculia-are-100-times-less-likely-to-receive-an-official-diagnosis-than-peers-with-dyslexia/. [ accessed 19th February.]
Jones.W. (2012). Bad attitudes to maths makes children switch off. Available: https://www.theguardian.com/teacher-network/teacher-blog/2012/mar/07/world-maths-day-adult-innumeracy. Last accessed 19th February.
Kimberley. (2016). Are natural resources better than plastic toys?. Available: https://www.earlyyearscareers.com/eyc/enabling-environment/are-natural-resources-better-than-plastic-toys/. Last accessed 18th February 2020
Knight,s. (2013). What makes forest school? forest school and outdoor learning in the early years. 2nd ed. London: sage. 26.
Knight,s. (2013). Seeing links. In: Brown,j Forest school and outdoor learning in the early years. 2nd ed. London: sage. 57.
Levitas,J. (no date). Jerome Bruner and Education. Available: https://study.com/academy/lesson/jerome-bruners-theory-of-development-discovery-learning-representation.html. [accessed 18th February 2020]
Macleod-Brudelle.I, Kay.J (2008). Advance Early years. 2nd ed. Surry: Heinemann. 145.
Maloney.E et al. (2015).. Intergenerational Effects of Parents’ Math Anxiety on Children’s Math Achievement and Anxiety. 26 (9), 1481.
Morin.A. (2014). Math Skills: What to Expect at Different Ages. Available: https://www.understood.org/en/learning-thinking-differences/signs-symptoms/age-by-age-learning-skills/math-skills-what-to-expect-at-different-ages. [accessed 12th February.]
OFSTED (2005) The national literacy and numeracy strategies and the primary curriculum. HMI 2395.
Parker,N. (2017). Removing the barriers to outdoor play. Available: https://www.ypo.co.uk/news-and-events/blog/barriers-to-outdoor-play-and-how-to-tackle-them. [Accessed 6th February 2020.]
Springstone. (2019). Why are Real Materials so important in the Montessori Classroom and at home? Available: https://www.springstonekids.com/real-materials-important-montessori-classroom-home/. [ accessed 18th February]
Standards and Testing Agency (2019). Early years foundation stage profile 2020 handbook. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/858652/EYFSP_Handbook_2020v5.pdf [Accessed 30th January 2022]
University of Cambridge. (no date). What is mathematics anxiety . Available: https://www.cne.psychol.cam.ac.uk/math-memory/what-is-mathematics-anxiety. [accessed 19th February 2020]
Waite,S. (2009). Outdoor learning for children aged 2-11: perceived barriers, potential solutions.The Fourth International Outdoor Education Research Conference. 1 (1), 1-11.
Welsh Government. (2018). Curriculum update – developments to May 2018. Available: https://gov.wales/sites/default/files/publications/2018-07/curriculum-update-developments-to-may-2018.pdf. [Accessed 5th February 2020.]
Welsh government. (2015). Foundation Phase Framework. Available: https://hwb.gov.wales/storage/d5d8e39c-b534-40cb-a3f5-7e2e126d8077/foundation-phase-framework.pdf. [Accessed 05th February 2020.]
[bookmark: _GoBack]Welsh Government. (2014). Foundation Phase Mathematical Development Area of Learning. Available: https://www.erw.wales/media/1097/141006-foundation-phase-mathematical-development-area-of-learning.pdf. [accessed 12th February 2020].


2

image1.png




image2.png




