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	Activity Plan.


	Activity: 
Outdoor flower number line

	Number of children:

8
	Age of children;

3-4 years
	Number of adults:

2 adults

	Location:

Outdoor play area
	Preparation time:

20 mins before session starts
	Activity time:
20 mins outdoors
20-30 mins indoors
20-30 mins outdoors

	Resources:
Wet weather suits, wellies, buckets, sticks, chalks, pebbles, paint, craft materials, trays and brushes.


	Aim/s of activity:
The aim of the activity is to stimulate children’s mathematical development by sorting with weight, size and shape, matching with colour’s, sequencing and patterns, numbers with counting, adding, subtracting, and problem solving, also developing sharing with imagination and creativity.


	Links to outcomes:
Foundation Phase Framework (2015) – has seven areas of learning.
Mathematical components in this activity will help to develop numerical reasoning with everyday mathematical language, spoken and visually presented numbers between 0-5, matching and comparing using number facts and relationships.
Measuring skills will incorporate size and weight of the pebbles, shape and size of the completed flowers, the temperature of pebbles and the children’s awareness of prepositions and movement during the outdoor exploration. 
Shape recognition by sorting and matching similar pebbles, painting the pebbles to incorporate visual patterns and sequences.
The activity will incorporate all the seven areas of learning;
Personal/social development and well-being - discussing and including the children’s views and needs in a secure environment.
Language, literacy and communication - constantly being developed and encouraged through the role of the adult and peers, speaking, listening and discussing the activity.
Welsh language - developed with numbers/colour’s bilingually applied during the activity.
Knowledge and understanding of the world - the exploration and investigation of the indoor/outdoor environments, using all the senses, working alone and in small groups to discuss and listen to each other’s ideas, with planned and child-initiated activities.
Physical development - incorporated in the outdoor part, using their bodies, encouraging gross/fine motor skills, balance, self-esteem and confidence.
Creative development - expressed with the painting choices, patterns, shapes and design of the flowers.  


	Differentiation:
 Abilities covered with lower numbers for less able and higher numbers for more able. Chalks are on offer for children draw petals before placing pebbles, with support offering one more, two more or less. Creatively they can design the pebbles to match their abilities.


	Health and safety:
Detailed risk assessment carried out before the start of each day. A general risk assessment was carried out before the children were allowed to use the outdoor area on both days. 


	Role of adult/adults:
Adults to ensure encouragement, support and safety at all times. 
Structured activity with independent exploration, modelling and thinking aloud.    


	The activity:
Spring activity linked to topic running throughout the nursery.
Children dressed in outdoor clothing/wellies as it has been raining overnight, with more rain forecast.
Children head off to explore the area with buckets to collect pebbles of different shapes, weights and sizes.   
Back indoors to clean, sort, match and paint and decorate the pebbles, ready for tomorrow.
After cleaning the pebbles in the water tray, the children sort the pebbles in to groups, discussing and analyzing similarities and differences. 
Children help themselves to paint and craft materials to create their own designs.
The next day the children collect their pebbles in their buckets and go out to the playground, to begin creating their flowers. Number painted pebbles and sticks as stems are available to add to their design when they are ready. 
The adult’s role is to support the children with how many pebbles they want in their flowers and aid them with counting and matching the correct numbers to petals. Using mathematical language, to encourage their math’s skills.
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Evaluation.
The Foundation Phase Framework states children learn through first-hand experiential activities with the serious business of ‘play’ providing the vehicle (2015, p3).  These first-hand experiences let children explore and develop their own understanding of how the world works and their place in it, encouraging confidence and self-esteem. Bruce (2001) and Bruner (1996) believes there can be no replacement for first-hand experiences, self-directed play stems from the child’s own initiatives. Children actively pursue stimulation including first-hand experiences with real objects within a rich environment aided by adults who are responsive, supportive and model good behaviour and language (Bruce, 2010, p78).
The planned activity encompassed all seven areas of learning, as described in the foundation phase framework (2015). The main aim of the activity was to encourage mathematical elements of the framework but as all areas intertwine it is hard to separate maths from language and literacy encouraging children to grow and develop holistically. 
The strengths of the activity began with the use of both learning environments, which sits well with the foundation phase pedagogy. Outside was self-directed fun, searching for pebbles in a range of shapes, sizes and weights, indoors for planned washing, sorting, painting and decorating the pebbles. Dowling (2010) maintains the indoor and outdoor environments should complement  rather than duplicate each other (Bruce, 2010, p61). The outdoor environment is exciting, it inspires curiosity and discovery first hand with nature. Whilst the indoor environment includes similar areas of learning with a different range of equipment and resources. Child directed play and structured play bring an abundance of learning and development to the children in both areas of the learning environment. Foley expresses that to give all children the best opportunities for developing knowledge and understanding effectively, they need activities based on first-hand experiences which includes an environment with a wide range of activities indoors and outdoors that stimulate their interest and curiosity (Bruce, 2010,p181). 
The activity boosts numerous mathematical concepts sorting, numbers, counting, matching and colour’s to name just a few. According to Montague-Smith, counting is considered separately from number because it is such an important aspect of understanding mathematics (2009, p viii).  Counting is used when we need to find out how many we have got.
Children with a well-developed sense of counting as a problem-solving tool may use counting to compare the size of two sets, count objects accurately without needing to physically touch the objects, use counting to solve simple addition and subtraction problems, and use more complex counting strategies such as counting on from the larger set (Purpura and Lonigan, 2013).
At the beginning, stories and songs encourage children to count through repetition before number lines, visual aids and mathematical resources are introduced to support development.
Another strength of the activity is how the discovery, exploration and analysis of problem solving incorporates a holistic approach, paying attention to children’s wellbeing as well as cognitive aspects of learning. The activity included four out of our five senses, sight – searching for the pebbles, hearing – listening to the outdoors, peers and adults, smell – outdoor environment smells and paint and touch – cold wet pebbles and warm soapy water. The only sense left is taste but is not featured within this activity.
The social element of the activity is described by MacBlain (2018) he summates that Bandura (1977) saw social factors as key to his theory of how children learn. Bandura proposed two key elements essential to children’s learning – imitation and identification, he claimed, children imitate those around them and through identifying with them, adapt their learning in to already current concepts. Imitation can be from peers, older children and adults, which is observed in everyday practice. Bandura’s theory also recognises children’s feelings and emotions and how that influences their learning, similarly to Pestalozzi and Steiner (2010, p65). Pestalozzi’s (1894) aim was to develop the head, the heart, and the hands. He believed these three pieces would inspire children to know right from wrong and to learn through actively engaging activities with others (MaBlain,2010,p19). MacBlain (2018) also states Steiner’s theory of adults modelling positive behaviours for children to observe leads to imitation, which he sees as beneficial to the natural process of their development. All three theorists relate to the social learning side with the need for influential role models to encourage and develop the children’s learning. Throughout this activity the adults support the needs of the children by modelling good behaviours and appropriate language including mathematical concepts. 
Weaknesses can be found in this activity. Whilst observing the children, the flowers seemed to cause some confusion with the centre and petals all being the same colour, making the children count one more than was needed.  On reflection for future sessions  a yellow centre could be placed down before the children arrange their petals for a more defined activity. Equally, you could just place the pebbles down without painting for a quicker outdoor activity, using a different colour stone for the centre. 
An additional weakness of the activity is not incorporating any familiar mathematical resources, painting numbers on stones gave a little visual recognition, but by adding numicon, a recognisable resource will help the children identify the correct numbers. Oxford university press say numicon’s are based on a proven concrete-pictorial-abstract approach, numicon encourages children to explore maths using structured imagery and apparatus, in order to understand and explain mathematical concepts. They give the children confidence, understanding and flexibility to watch and listen, then demonstrate how they arrived at their answer using a helpful, child-friendly resource. 
Arguably, there was a lack of ICT within the activity. The foundation phase framework highlights ICT, believing it should be holistic and integral across the curriculum. Children’s ICT skills, knowledge and understanding should be developed through a range of experiences that involve them finding and developing information and ideas before creating and presenting the information and ideas (2015, p6). By photographing the flower number-line the children can produce a visual representation of their own work in a wall display for everyone to enjoy or on a tablet using special applications, with digital resources, creativity can be expressed through sound, image and movement. Creativity runs alongside mathematical concepts and language.  
 Vygotsky (1962) placed great emphasis on the fact that children should be creators rather than consumers of texts, and that it is the process of engaging in creative imagination that is the key to unlocking this potential: ‘It is not important what children create, but that they do create, that they exercise and implement their creative imagination’ simulation ( Kucirkova and Sakr, 2015).
The role of the adult before the activity is to carry out the risk assessment, ensuring the outdoor environment is safe and secure with all risks taken in to consideration. The forecast is for more rain, so the children will be equipped with wet weather gear enabling them to make the best of the environment. Adults throughout this activity observe, encourage and support the children by modelling mathematical vocabulary and skills, showing positive support and encouragement but also allowing the children to explore and decision make. Hence, enabling them to risk take, learn from their mistakes and to problem solve. Problem solving is a creative enterprise, enabling children to take risks, make decisions for themselves and develop thinking skills ( Beckley et al, 2010, p1). Whilst observing the activity, the adults noticed the children demonstrating sequencing within their painting and structures of the flowers. Patterns developed using the same colour’s and textures, rainbow arrangements and colour repetition.   
Patterns are such an important part of mathematics that some educators even claim that mathematics is the science of patterns and that mathematical problem solving is an endeavor, involving the uncovering, exploring, analyzing, and understanding of mathematical patterns. (Schiro, 2004: 193)
Reflection and evaluation are key to improving an activity, thus ensuring good practice for future sessions.

Discussion
Mathematics is all around us in everyday life, numbers are everywhere, from shopping in the supermarket to the television remote control. Isaacs states recognising and classifying the language of numbers to the shape of the numerals is common when the number is important to them, for example the candles on their birthday cake or their favourite children’s channel. Isaacs feels these early introductions to mathematics are improved by rhymes, songs and books for the child to begin making links with numerals and amounts through one-to-one communications (no date, p47). Understanding the best way to help children identify these numerals is through recognition and repetition.
Doctor Maria Montessori (1912) believed that “Repetition is the secret of perfection” her Montessori environments are designed to support learning through repetition and practice (Montessori Academy, 2017). Repetition can also come from the settings routine and  environment. Understanding what happens next in an ordered way, helps children know what to expect. When the environment is familiar, a child feels safe, which makes an ideal learning environment.
The indoor and outdoor learning environments need to create an ethos to support children’s independence, stimulate and promote exploration and investigation, provide opportunities to practice and combine mathematical skills and vocabulary with adults who have a good subject and curriculum knowledge (Hansen and Vaukins, 2012; Tucker, 2010). 
Both learning environments boost children’s knowledge not only in mathematics, but they also aid holistic and cognitive development. The learning environments incorporating all areas of learning, these include; personal and social development, well-being and cultural diversity, language, literacy and communication skills, mathematical development, welsh language development, knowledge and understanding of the world, physical and creative development (WG,2015, p8).
Gordon Biddle (et al, 2014) notes the way the physical environment is designed influences how children feel, act, and behave. The learning environments allow growth and development through activities and resources in defined play areas. The arrangement of the activities plays an important role in the children’s social and language exchanges. Poorly designed settings may cause disruptions and adverse social interactions. She also notes that play materials in the settings are “extremely important for multiple developmental perspectives such as cognitive, social/emotional, physical, and language” (Gordon Biddle, 2014, p259). Practitioners also need to be conscious of the play material, equipment and furniture being age-appropriate for their setting. The Foundation Phase statutory areas of learning allow for planned and organised zones catering for the different learning areas. The zones should allow free-flow access between them, with areas that complement the active learning environment. The Foundation Phase recognises “Indoor and outdoor environments that are fun, exciting, stimulating and safe promote children’s development and natural curiosity to explore and learn through first-hand experiences” (WAG, no date).
The indoor learning environment develops and encourages the children to explore various areas within the setting to inspire their mathematical skills. Number lines and numerals should be prominently displayed to encourage recognition. The areas in settings are identified as the book corner, construction area, creative area and role play area. These areas all develop mathematical skills, books through number and sound recognition, construction area using blocks of different shape, size and weight, creative area including sand and water tables and art supplies to develop capacity, full or empty, size and shape, weight, heavy or light, and the role play area for child-initiated play using shop or home scenario with language and problem-solving. Barlow says construction play “provides endless opportunities for maths through imaginative exploration” (no date, p30). 
Boxes offer open-ended play experiences geared towards maths, they can line them or stack them up and problem solve the best way to do things. Modern pedagogy has introduced natural resources into the learning environment, replacing colourful plastic toys. The natural resources encourage creativity and imagination in the young, but plastic toys can often only be used for one purpose and may restrict children’s thinking. Natural resources offer open-ended play, children can use them to fit in with their play, rather than the materials dictating their play. These materials can be adapted to meet the children’s needs indoors and out (Kimberley, 2016).
Outdoor learning environments offer a natural phenomenon with multiple experiences and resources to develop mathematical skills. Knight (2011) suggests that children will be more creative outdoors, this environment will stimulate creative mathematical thinking giving them freedom to be ‘innovative, flexible and adaptable’ (Tucker, 2014, p22). The outside area still needs to incorporate the statutory areas of learning, stipulated by the Foundation Phase Framework. Resources that support mathematics in the outdoors include: mark-making materials, sand play, water play, mud kitchens, number lines on the walls or floor, containers for sorting, and wooden blocks to name a few, but consequently the resources can be used indoors too. 
Clements and Sarama (2014) believe mathematics through play incorporates many different ways for children to explore maths using symbolic play, social play, creative play, exploratory play and role play. 
Symbolic play is where children use objects, actions or ideas to represent other things using their imaginations. Piaget (1936) called this his preoperational stage believing children aged two to seven years old, begin to think symbolically and learn to use words and pictures to represent objects or people (MacBlain, 2018). Mathematical concepts developed with this type of play include counting, volume, size and shape. To enhance these skills real object can be used as resources from simple cardboard boxes to wooden blocks. Froebel (1887) believed natural materials or “gifts” such as wooden blocks to build and count with extended learning and help develop fine and gross motor skill too (MacBlain, 2018).
 Social Play is any play in which children of the same age interact with each other, Bandura (1977) understood children learn from one another through observational learning, imitation and modelling (MacBlain, 2018). This play encourages sharing ideas and working together to promote problem-solving. 
Creative play is vital for children and their development. Creative experiences help a child develop and encourages them to share their thoughts, feelings and ideas. Children can experience different mathematical aspects of creative play from playdough with measuring, colours, textures and shapes to sorting and matching, indoors with colour or outdoors in nature through shape or size.  
Exploratory play is the stuff of curiosity and inquiry where children use all of their senses to explore the world around them. Children who are encouraged to explore freely use this as a way of learning more about the environment around them. Children learn about various mathematical concepts, one of these is shapes as they build with blocks, this leads on to become a key learning tool for understanding geometry and other concepts like volume, weight, length, patterns and numbers. Elinor Goldschmied (1994) observed exploratory play with children using a wide range of materials. She developed a resource called the ‘treasure basket’ that let young children explore and play (Lindon, 2000). 
Role play is an important part of child development, as it builds confidence, creativity and problem solving, allowing children the opportunity to learn about real-life environments. It can be child-led, encouraging children to take risks and play together. In role play situations children can experiment with the mathematical language and concepts, relating to money, capacity, size and weight., problem solve, for example, how much money is this? How many cups do I need? Also, builds language, for instance, how much, full, empty, need more/less, is it heavy or light.


Explanation
Children are learning mathematical skills all the time. As an early years practitioner, you need to support and develop that learning by providing suitable activities to reinforce concepts. Bruce believes there are two key ways to support children’s number and mathematical development. One, to “understand the child’s development in a positive way” and two, “plan opportunities for child-initiated and adult-directed learning” (2010, pp177-178). To help understand the child’s development we need to recognise their level before moving on to the next stage. Observations and assessments need to be carried out during children’s play and adult-led activities. Practitioners need to be constantly observing, listening and watching the children meticulously, with formal and informal observations and assessments. Observations include looking, listening and note taking before assessing and analysing what they tell us about the children, the next step is planning where practitioners can provide mathematical activities and resources to develop the children’s understanding. 
Adults needs to provide a stimulating environment, inside and outside, modelling language and bringing maths to all areas of learning, whilst connecting it all to real life experiences. Children’s learning is often described as cognitive development. It is the construction of the way we think and learn, including remembering, problem solving, and decision-making, the experiences and activities we provide are crucial to a child’s cognitive development. Children can also be supported in different ways, such as scaffolding, Vygotsky (1962) emphasised the need for a “more knowledgeable other” as a way to experience more involvement with peers through social and play interactions as a means of learning, He also suggested his idea as the “Zone of Proximal Development” which is enabling the child to work with someone to help achieve what they couldn’t on their own (in Taylor & Harris, 2014, p5). Bruner (1990) developed Vygotsky’s theory in to his own concept “the spiral curriculum” the idea of how children learn through discovery, with direct support from adults and by revisiting the play experiences and ideas again and again, using the opportunity to play in a different way as their cognitive development improves. Bruner also developed the concept of “scaffolding” which works alongside Vygotsky’s theory that adults and peers support children’s learning. When the child is competent at the skill the support can be removed (Lindon & Brodie, 2016, p43). Practitioners planning for mathematical development need to incorporate ideas and resources to support and encourage the children’s learning, when the children understand the concept the support can be slowly removed to build confidence.
The Foundation Phase framework provides specific outcomes for all seven areas of learning. Literacy and mathematics outcomes are linked with the statutory National Literacy and Numeracy Framework 2014, this supports practitioners and teachers with literacy and numeracy across the curriculum as each is divided in to strands. The framework describes the skills and concepts they are expected to achieve from ages 3 to 14. Numeracy outcome for children include “developing numerical reasoning, using number skills, using measuring skills, using data skills (WG, 2015, p6). Each strand is separated in to elements and then split to show the ability of the children between nursery and year two. Practitioners understand that effective cross-curriculum planning and a framework for continued support and development is important for all children. The Foundation Phase Profile supports assessment of children’s learning and development throughout their time in the Foundation Phase (WG, 2017, p3). It provides a national consistent baseline using observations and formative assessments which supports the outcomes. The profile supports practitioners in developing a suitable holistic curriculum for their children. 
Children are being turned off mathematics at a young age – and failing to match the standards attained in other countries – because the subject is increasingly seen as meaningless to their lives (Bristow, 2012). Maths is an essential part of every career in our society, not only professions like finance and engineering, but any jobs varying from marketing to nursing. Bristow believes it’s time to up our ambition and aim higher, so that our maths teaching, learning resources and exams match the very best in the world. International findings show statistics on how we as a country are ranked globally. Coughlan reports on the findings from the OECD global education rankings. Singapore is head of the table followed by Hong Kong. The UK is in twentieth place, among other high achieving European countries. "The idea is to give more countries, rich and poor, access to comparing themselves against the world's education leaders, to discover their relative strengths and weaknesses, and to see what the long-term economic gains from improved quality in schooling could be for them," (BBC, 2015). Too try and understand where we are going wrong Stanford (2012) a reporter for The Telegraph discusses the differences between China and Britain with Professor Lianghuo Fan, “In China, all parents know that maths is the number one subject in schools, and they expect that in a modern society everyone must be comfortable with maths”  That mindset is passed on to the children. But in Britain, children’s attitude about mathematics is different, they feel they can say they don’t like mathematics and that’s satisfactory. Stanford’s article also states that the government are determined to tackle the problem launching a new “back-to-basics primary school maths curriculum, with a renewed emphasis on times-tables, mental arithmetic, fractions and rote learning”. As a result, in global testing, early years professionals in nursery and school settings need to encourage the children in mathematical learning. The aim is to ensure that the children’s standards are higher by the time they sit their first assessments. In March 2014 the Welsh Government asked Professor Graham Donaldson to review the curriculum and assessment arrangements in schools in Wales (Welsh Government, 2015). The Review asked people to tell us what was best about education and what needed to change in Wales, with over 700 people taking part.
 The report suggests the curriculum should have four purposes that mean all children and young people will be: ambitious, capable learners  ready to learn throughout their lives, enterprising, creative contributors ready to play a full part in life and work,  healthy, confident individuals ready to lead fulfilling lives as valued members of society and ethical, informed citizens ready to be citizens of Wales and the world (Welsh Government, 2015).
The curriculum for 3 to 16-year-olds should be arranged in six Areas of Learning and Experience. The endorsements aim to provide curriculum and assessment provisions that will meet the needs and objectives of education in Wales. The report is called ‘Successful Futures’ as that is what the Government want to achieve for all young people in Wales.
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hands-on play ideas
to help your child build their letter & math skills.
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