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	Section 1 - Activity Plan The Young Mathematician: Exploration and Problem-Solving Portfolio 


	Activity: Rainbow Counting, Patterning and Co-ordinating Sorting Bears  


	Number of Children: 3

	Age of Children: 3 Years
	Number of Adults: 1

	Location: Indoors at the Activity Table

	Preparation Time: 5 Minutes
	Activity Time: 15 Minutes

	Resources: 
· Activity table with four chairs 
· (96 Colored, Assorted plastic family bear counters in 3 different sizes and 3 different weights) 
· 16 Red Bears
· 16 Orange Bears
· 16 Yellow Bears
· 16 Green Bears
· 16 Blue Bears
· 16 Purple Bears 
· 1 Red Stacking Cup
· 1 Orange Stacking Cup
· 1 Yellow Stacking Cup
· 1 Green Stacking Cup
· 1 Blue Stacking Cup
· 1 Purple Stacking Cup 
· 1Storage Bag

	Aim/s of Activity: 
· Encourage mathematical concepts
· Promote exploration and problem solving 
· Practice children’s fine motor skills
· Encourage social interactions between practitioner and children 
· Draw attention to one to one correspondence 
· Progress children’s knowledge and understanding of size, weight, numbers and colors 


	Links to Outcomes:
· Sort and match sets of objects by recognizing similarities 
· Count reliably up to 5 objects 
· Use counting to solve simple mathematics problems in everyday and play situations 
· Compare, sort and order two objects in terms of size, weight or capacity by direct observation 
· Follow two-step instructions for simple movements within games and play activities 


	
Differentiation:
· Children with additional learning needs can be further supported with the inclusion and support of the leading practitioner 
· The activity can be adjusted made easier or further challenging to suit children’s different levels of current capabilities and understanding 

	Health and Safety:
· Indoor risk assessment completed ahead of the activity, scanning the area for potential hazardous risks on completion of the activity
· Chocking hazard of the sorting bears for younger aged children within the classroom 

	Role of Adult/Adults:
· Give the children specific instructions to count, pattern and coordinate the bears by color, size, number and weight 
· Support the children with the mathematical concepts and understanding of weight, size, numbers and colors
· Step in to correct and assure the children in times of uncertainty  
· Interact with the children through one to one correspondence and as a group 

	The Activity:
The children are invited by the leading adult to the pre-setup activity table to participate in sorting bears play activity
Sort by Color:
· Firstly, together as a group of three, the children are encouraged to sort the teddy bears into the appropriate matching stacking cups in color coordination, providing open opportunity for the children to identify the different colors visible to them 
Sort by Size:
· Once each bear is color sorted into the correct stacking cup, the second focus of the activity is sorting the bears by size
· The children are asked to empty the content of the cups and arrange the bears into groups of descending size, from large to medium to small 
Sort by Number: 
· The adult supports the children in counting from 0 upwards, the color of bears with the most amount of large, medium and small bears 
· The adult encourages sorting and matching through size differentiation 
Sort by Weight:
· The final section to the sorting bears activity is for the children to gain an understanding of the concepts of weight, by choosing and dividing all the heaviest bears to the rest of the bears, putting them in to a separate pile 








Section 2 – Evaluation:
Twinkl (2018), explains mathematics is included as one of the four Early Years Foundation stage zones of learning, whereby each area of learning works from birth to the early learning targets, throughout varied age bands. Mathematical education within the early years includes number, supporting children to acquire counting, calculating and number recognition skills as well as measure, shape and space providing children with overall improved knowledge regarding shape, size, distance, position, weight, time and money. The inclusion of patterning, coordinating and sorting activities, supports the national literacy and numeracy framework by encouraging children to develop numerical reasoning, use number skills, use measuring skills and use data skills. Children are given the opportunity to acquire, apply, practice, develop and refine their skills through individual and group work in a range of contexts across the curriculum (Foundation Phase Framework, 2015). 
Neff (No Date), expresses Vygotsky’s social learning theory which focused on language as a direct tool that encourages thinking, progresses reasoning and supports cultural activities such as reading and writing for children. Vygotsky claimed that individuals learn best through interactions and communications with others, suggesting learning occurs through interactions children particularly have with their peers, teachers and others. Practitioners should instruct children to work together on a task, develop across the curriculum, provide meaningful but challenging tasks for children to work on and manage Socratic dialogue that encourages a deeper learning to support social learning. Tucker (2016) recommends, when planning the physical environment in support of deeper social learning, considerations must be provided to: appropriate selection of materials to inspire and motivate children, space to encourage interactions between peers with a natural flow of the activity and the time dedicated to exploring the presented opportunities. The welsh government (2019) produced the draft statutory guidance curriculum for Wales 2022, which states mathematics is an international discipline and the application of mathematics plays a crucial part into private, social and civic lives and in the economic health of the nation. It is imperative for mathematics and numeracy experiences to be engaging, exciting and accessible as possible for all learners, in support of progressing mathematical resilience. 



Plastic toys are considered a beneficial resource for enhancing the development of children, due to being brightly colored with an appealing feel. Predominantly with infants, the range of vibrant colors on plastic toys are important for engaging the interest of the child as well as the smooth textures enticing them to explore and make sense of the toy. Captivating a child’s attention, provides willingness to work with the resource as a pose to resources that appear bland and uninteresting (Natural vs Plastic Resources, No date). In opposition to this, it is equally important to acknowledge the negative effects plastics can have on children’s health, through the toxic chemicals included to the plastic. Continuous contact with plastics and not enough with natural materials, encourage delays in children’s development, as natural resources are understood to have a positive effect on children’s growth and learning towards respect for the environment (Natural vs Plastic Resources, No Date).
According to Skoolzy (2018) there are many benefits of using sorting bears as manipulatives for math’s activities due to children finding them fun, enabling the learning to be more like playing. Sorting bears activities allow children to practice learning color names, sorting and matching colors, use of fine motor skills, one to one counting and corresponding, sequence and pattern and play creatively, supporting use of language. Sorting bears are ideal for Montessori, pre-math and occupational therapy toys.  Moyles (2005) summarizes, teaching children math’s throughout play has several advantages. Play can boost children’s incentive to learn by providing sensible and enjoyable contexts, permitting children to be the directors of their own learning. By emphasizing the use and application of math’s, young children will be able to build confidence, as well as the adults who work alongside them. Dominica (2020) explains the importance of practitioners acknowledging, teaching mathematics to children with additional learning needs is a little different to teaching math’s in a regular classroom so there is a necessity to modify lesson plans and aims depending on each individual child. 
An important consideration of this is the findings included by Howard and McInnes (2012) to their research paper, whereby children demonstrate increased emotional wellbeing when they recognize an activity as play rather than not play. In opposition to plastic resources, loose parts create richer environments for children to play, providing them with the materials they need to do what they wish to do, enabling limitless possibilities for children. Static, unchanging play spaces are said to do minimal for children opposition to environments which can be manipulated, where things can be transported from area to area, opening worlds of opportunities. It is important for children to be exposed to open environments where they can invent, construct, evaluate and modify their own constructions throughout play (Casey and Robertson, 2016). 
Dominica (2020) explains, teaching mathematics to children with additional learning needs is a little different to teaching math’s in a regular classroom. Practitioners are expected to modify lesson plans and aims depending on each individual child
Section 3 – Discussion:
Ojose (2008), accentuates the work of Jean Piaget within the education field, drawing attention to children’s cognitive development, with a focus to quantitative concepts. The work of Piaget on children’s quantitative development has provided mathematic educators with valuable insights as to how mathematical concepts and ideas are learnt by children. Within Piaget’s learning theory, it is recommended that children are provided with books including pictorial illustrations to enhance mathematical development, by connecting mathematics with literature. Within the sensorimotor stage, children can link numbers to objects, allowing them to benefit from visually seeing pictures of objects and their respective numbers simultaneously. Using children’s books as resources can contribute to developing reading skills and comprehension as well as mathematical concepts. In addition to this, according to Burns and Silbey (2000), “Hands on experiences and multiple ways of representing a mathematical solution, can foster the development of the cognitive stage” (p.55). It is equally important to acknowledge the importance play has in providing mathematic learning opportunities for children. It is throughout play, children practice and refine math’s understanding and skills as well as the use of math’s vocabulary (National Centre for Excellence in the Teaching of Mathematics, No Date).
Natural vs Plastics (No Date), give an explanation that educational resources made of natural materials offer children with a beautiful, non-artificial alternative to toys and equipment made of plastic materials, introducing children to the world of nature that surrounds them and exploration of mathematical and science concepts within the environment, throughout an era where digital distractions and technologies are overwhelmingly overpowering. There are a number of ways natural resources can be manipulated within early childhood surroundings such as; using clay as an environmental substitute for play dough, allowing children to link and learn about nature encouraging the development of visual and artistic skills, using ephemeral art involving creations such as building sandcastles, picture creating with twigs and leaves that are only provisionally and will ultimately disappear,  and finally by replacing plastic toys and resources with natural and organic toys and equipment by introducing sand, rocks, leaves, wooden blocks, puzzles, shells, flax, cars, tables and chairs and metal plates, knives, forks etc.
Although mathematics is a specific area of development within the Early Years Foundation Stage, some early years settings struggle to provide math’s into everyday learning environments. Fun, educational play activities such as role play, sand and water, nursery rhymes, reading corner, creative corner and investigation are examples of readily available and transportable suggestions to incorporate mathematics into the learning environment for children (Early Years Careers, 2016). Central to this analysis, the Te Whariki: Early Childhood Curriculum, underlines the value of children connecting with the natural world, which is explained in two strands, belonging and exploration. The goal of belonging is to encourage connecting links with the broader world to be affirmed and extended through exploration of smells, sounds, objects, people and tastes of the environments and the goal of exploration is the importance of children progressing working theories for making sense of the natural, physical and material worlds, encouraging children to explore and learn by founding relationship with the living and non-non-living environment (Natural vs Plastics, No Date). Daly et al. (2006), call attention to the opportunities of using outdoor play environments as a resource to provide children with events such as, participating in vigorous physical activity, experiencing science discovery, use of imaginations, development of language and communication, design, build and construct and mathematical concepts.
Section 4 – Role of the adult:
[bookmark: _GoBack]It is generally considered today, by the end of the school reception year, almost a third of children are yet to achieve the anticipated level of mathematics, despite the inclusion of math’s within the Early Years Foundation Stage statutory framework. Math’s is popularly viewed as an unattractive subject, which is said to arise from early years workers lack of self-confidence within the subject (Nursery Resources, 2020). Research suggest the quality of math’s learning, largely depends on the qualifications and attitudes of practitioners, suggesting negative attitudes are at the core of numeracy crisis, as a pose to lack of innate talent, making it evident that more needs to be done, in order to raise the profile of math’s, encouraging the mathematical thinking development in young children (Nursery Resources, 2020). Evidence reveals that an encouraging attitude to math’s is vital to being numerate, giving the confidence and competency to use numbers and think mathematically through everyday life (National Numeracy, 2014).
That is to say, the theory of sustained shared thinking combines a variety of themes that need to be investigated such as, the pedagogy of thinking skills, including links to language enhancement, the nature of thinking skills, co-construction and the role of the adult with links to the zone of proximal development. The form of sustained shared thinking highlights numerous important aspects of early years practice identified within the teacher’s standards early years 2013, drawing attention to, listening to children and the role of the environment (Purdon, 2014).  There are many differing theories regarding teaching and learning thinking skills. Piaget underlined self-initiated discovery, Vygotsky stressed the role of the adult when supporting a child’s learning and development, and fisher building on Vygotsky’s ideas, suggests thinking is the primary focus of human life for there is no doing without thinking. This approach underlines the need for adults to support children at an early stage when they think and make sense of the world. This principle is supported by the EPPE, Effective provision for preschool education project that tested the hypothesis ‘children whose thinking skills have been nurtured in the company of supportive adults will do better than children whose thinking has developed alone or in the company of their peers’ (Purdon, 2014). 
Dancer (2020), explains one of the key aspects of the adult role, is providing stimulating environments with sections of enriched provision. Within the outdoors this means pinpointing opportunities to enhance provision for math’s learning and commemorate the distinctive qualities the outdoor environment provides. Another aspect to note is, the role the adult has, within the outdoors to participate as a co-player with children and extend learning, avoiding a hands-off supervisory role regardless of the weather conditions. Practitioners have a duty to plan to establish, template and reinforce the use of specific vocabulary, enabling open-ended questions about all attributes of mathematics learning. In conclusion of this, supporting children’s math’s in the outdoors refers to providing them with mathematical opportunities that are larger, louder and messier and using the natural to build surroundings in ways that are less manageable indoors. 
Provision of quality play is key for children to practice and improve their math’s skills and understanding, providing a context for using math’s vocabulary which they can make sense of and understand. Practitioners should allow children time to fully explore activities they are included in and not be rushed to finish them, nor for the focus to be directed on the completed product. Children should be motivated with comparing, positional, ordinal, directional, time, shape and calculating words on a frequent basis throughout their play, so that they gain a context in how to interpret and use them within mathematical concepts and explanations (National Centre for Excellence in the Teaching of Mathematics, No Date). 
The Early Years Foundation Stage proposes that variable plans are necessary by early years settings to adapt to circumstances and that the observations gathered by practitioner’s, link children’s play to where they are in terms of learning (Reed and Canning, 2010). Pound (2006) states, it is essential for practitioners to conduct regular evaluation of children’s ongoing records to ensure the potential offered by areas of the nursery or classroom for the development of mathematical skills is recognized and the evolving needs of young learners are often addressed. This involves professionals building on the children’s own ideas, whereby discussion, exploration, thought and imagination will all flow. In support of this, there is a distinguished need for robust parent-professional relationships within education to efficiently accelerate success for children (Murray et al, 2013). Assessments within the early years are important for assisting parents and practitioners to distinguish children’s progress by understanding their individual needs to be able to plan activities in support of developmental areas accordingly (Learn Together Cambridgeshire, 2020). 
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