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	Section 1

	
Activity: 
 Signs of Autumn Number Line 1-10.
 Laminated pictures of Autumnal items found in the woods ie 1 pine cone,2 leaves. The children in pairs must find all the items, bring back, arrange in order on the ground after 20 mins and then discuss findings.


	
Number of children: 
8

	
Age of children: 
5-6
	
Number of adults: 
1

	
Location: 
Forest School

	
Preparation time: 
1 hour
	
Activity time: 
40/45 minutes

	

Resources:
10 laminated cards with pictures of natural items found in the woods. Each card also has a number on it 1-10.
Natural items found in the woods, pine cones, leaves, acorns, sticks, stones, conkers.



	

Aim/s of activity:
Transfer mathematical skills to play and classroom activities. Use every day and mathematical language to talk about their own ideas and choices. Use a variety of ways to represent collected data. Counting, compare and order, demonstrate an understanding of place value. Sort and classify objects looking at shape and size (Welsh Government, 2015).




	

Links to outcomes: 
Foundation Phase Outcome 3; 
Children use familiar words in practical situations. They recognise and try to record numerals from 1-9. They compare and order two or more objects by direct observation. When sorting, they recognise when an object is different and does not belong to a familiar category.
Foundation Phase Outcome 4; 
Children count, order, add and subtract numbers when solving problems involving up to ten objects. They can read and write numbers up to 10. They use everyday language to compare and to describe positions and properties of regular shapes and to discuss their work. They represent their work with objects or pictures. They measure and order objects using direct comparison and order events. They sort and classify objects demonstrating the criterion they have used (Welsh Government, 2015)



	
Differentiation:
Pairing children with appropriate peers. Accessibility for children with Additional Learning Needs (ALN). 1 to 1 access. Taking note of differing developmental levels and mathematical ability through previous observation and recording.




	
Health and safety: 
Forest Schools Risk Assessment
Correct Adult/child ratios



	
Role of adult/adults: 
To facilitate the activity, support the children by asking open ended questions, answering questions with, ‘let’s try and find out?’ ‘How are you going to do that?’ ‘What do you think will happen?’, trying out ideas, modelling positive behavior at Forest School.
To assess risk and act according to risk assessment.



	
The activity:
 Introduce the Forest and ask the children to look around them. Talk about Autumn and name things they can see which suggest it is Autumn, linking familiar words with the practical situation. Introduce the cards and the number line and model for the children what I would like them to do.  Put the children into pairs. I then give each pair 2 cards with a picture of an item in the forest and a number in white, in the corner. I tell the children they are to look for the item in the picture and collect whatever number is on the card and then bring back what they find so we can look at everything together and create our number line.

1 Piece of Moss
2 Pieces of bark
3 Conkers
4 twigs
5 Sycamore seeds
6 Brown Leaves
7 Pinecones
8 Acorns
9 Yellow Leaves
10 Conker husks

It is very important that we talk about where the items will be found because items should only be taken from the ground. Never pull anything off a tree such as bark or conkers. Talk about animal habitats and replacing logs carefully. When they hear the whistle, they are to come straight back.  The children are reminded of where their boundaries are within the Forest School setting. The children have 20 minutes to complete the hunt.
Linking to the outcomes, the children are aiming to count, order and add numbers up to 10 when using objects, with cross curricular links to literacy, science and the environment.
The final twenty minutes are spent taking turns building our number line. We discuss what the children have found and count out the items.  Finally, we all count the whole number line together.




























Section 2
 The Donaldson Report states that,
     Numeracy and arithmetic skills, including IT, should be deployed widely across the curriculum and that children and young people need regular opportunities to deepen their understanding of numbers and to reinforce this in many different contexts Donaldson, 2015)
 The activity in section 1 is a mathematical activity which also supports cross curricula topics. Everything that can be seen around us in the world can be seen from a different perspective (Barnes, 2015). Based in a Forest School environment the aims of the Autumnal number line are to reinforce children’s learning to be able to use a range of strategies to mentally solve problems within 10 and to be able to recall and double numbers up to 10. Read and write number words to 10 and as an area of learning skill, to be able to demonstrate an understanding of repeating patterns including shape and number by describing, reproducing and extending (Welsh Government, 2015).
 When evaluating the activity in section 1, the strength of the Autumnal number line is that it is set in a Forest School environment. Number lines are an essential part of helping children develop visual mental images of numbers and helps with a childs understanding of the position of numbers (Carruthers and Worthington,2006). Pound and Lee, (2015) suggest that by acknowledging the world of mathematics to be found in nature and in constructed buildings and artefacts, we encourage children to see mathematics as relevant to them and their world. Ideas and the plans of practitioners provide a valuable context for children’s learning. Mathematics can easily be incorporated into many playful activities (Rodger, 2016). An outdoor environment such as beaches, forests, hills and meadows hold interest and mathematical potential for children and simply being outdoors away from the school environment is exciting, but to be there as part of a community of learners is stimulating (Pound and Liegh, 2015).
 Vygotsky believed that when developing children’s abilities, practitioners are able to guide them towards performing actions or tasks which are just beyond their current ability. Vygotsky called this, ‘The Zone of Proximal Development’ (ZPD), described as, ‘the difference between the level of solved tasks that can be performed with adult guidance and help, and the level of independently solved tasks’. Teaching at its most effective should be aimed at the higher level of the childs ZPD, the edge of challenge (Dolya, 2010). The children in the Forest School are guided by the practitioner in discussion about the outdoors and signs of Autumn. The children are then able to use their own levels of ability in problem solving to find the correct number of items through matching, language and discussion with peers. Play outdoors offers direct experience of the natural world. Children can learn in nature rather than just about nature (Waller and Davis, 2014). 
 Froebel recognized the positive effect on a childs health and well-being from outdoor education. Outdoor experiences enable children to practice and develop mathematical language often relating to shape, space or measures. Shapes may have been learnt in the classroom with bright plastic resources, however whilst outside they may recognise these shapes in the natural or built environment (Taylor and Harris, 2014) Froebel believed that activities in the outdoor environment aroused children’s curiosity and encouraged problem solving, persistence and respect for the natural world (Read,2012. p72). Although, additionally, Froebel stresses the desire to know must not be tinged with the adults repulsion of items bought to them so that a positive experience of the natural world can be encouraged (Froebel, in Lilley, 1967:127. in Read, 2012. P73). Negative feelings about mathematics can cause a kind of learning paralysis. Although adults can get over negative dispositions towards mathematics, it is better with children to avoid such situations in the first place (Pound and Lee, 2011)
When children engage in a mathematical activity, they are involved in 1 of 4 components of Mathematics: concrete materials, symbols, language and pictures (Haylock and Cockburn, 2008) In the above activity the children are involved in the ‘symbol’ stage by selecting and arranging cards with numerals written on them. Some children may also be at the language stage where they are reading instructions from word cards, interpreting word problems and processing the instruction given. They may well be building cognitive connections between all four components.  Haylock and Cockburn (2008) suggest that when engaged in a new experience, this can be better understood if a connection to past learning can be linked.
 Alternatively, Piaget discusses, ‘Cycles of Learning’. Relevant to the childs age in the activity above, is Piaget’s preoperational stage which he states lasts until about 7 years old (Carruthers and Worthington, 2006). It is at this stage that children can use symbols to represent something. A symbol could be a word or written, a picture or an object, linking also to the Foundation Phase Framework Outcome 4, ‘representing their work with objects or pictures’ (Welsh Government, 2015). Children are also, egocentric at this stage so can only focus on one thing at a time and from their own perspective (Hansen et al, 2006). Therefore, the children are only given two cards per pair. However, Bruner does not agree that Piagets cognitive development is age related and suggests that in the preoperational stage the childs mental activity is developing a relation between experience and action and problem solving which is done through trial and error.  At the concrete operational stage, the child can already solve problems directly with concrete objects or indirectly through solving problems in their mind, although they may not be able to explain how this was done (Adana, Ariawan and Divayana, 2017).
When evaluating child ratios, in accordance with Natural Recourses Wales, A guide to Forest Schools (2015), a Forest Schools leader must be Level 3 qualified in either BTEC or Agored Cymru. They must also be DBS checked and qualified in First Aid. The Forest School leader can then be assisted by other adults who may or may not be Forest School trained. Ideally if small group work is to be carried out then more adults are required to support (Open College Network, no date), therefore, on reflection, small group work in a Forest school setting for the above activity would consist of 6 children for greater intensity of learning dependent on ability and if any needed extra support or two adults in the group of 8 children. Initially, tasks are not things that the child can do alone but can be done with the help of peers or adults who are more competent in the form of scaffolding (Adana, Ariawan and Divayana, 2017).
It is believed that children build their mathematical foundations by experiencing real situations and then solving problems which are part of their routine. Considering that the, ‘childs work is play,’ one can argue that mathematics must be learnt through play (McGrath, 2010).






























Section 3
Children encounter mathematical ideas in everyday life from birth onwards. Babies quickly learn to distinguish differences in numerical quantities and begin to explore the shapes, objects and spaces around them (Taylor and Harris, 2014). Williams (2008) states that, ‘Parents are a childs first and most enduring educators and their influence cannot be overestimated’. A young childs body can be used to represent cardinal numbers, two eyes, two ears, two feet (Varol and Farran,2006). Parents and adults working with young children can support mathematical development by ensuring that the appropriate toys and resources are available for children to play with and to recognise the mathematical potential of these toys and resources (Taylor and Harris, 2014. p 6). A learning environment providing a variety of different resources gives babies a safe space to explore and provides familiarity with their home. Resources supporting a baby's physical movement and collections of objects that encourage multi-sensory exploration such as treasure baskets and heuristic play provide opportunities for a baby's holistic development. As babies get older, they enjoy having containers to empty and fill, malleable materials to mould, water and dough, paint play and construction objects. Through these resources they begin to develop an understanding of shape, space and number (Dcfs, 2009).
Central to effective mathematical pedagogy is fostering childrens natural interest in numeracy, problem solving, reasoning shapes and measures. Children should be given opportunities in a broad range of contexts, both indoors and outdoors to explore, enjoy, learn, practice and talk about their developing mathematical understanding (Williams, 2008)
The Foundation Phase pedagogy for Mathematical development states that;
 ‘Children should be given opportunities to develop their skills, knowledge and understanding through continuous and enhanced provision and focused activities in the indoor and outdoor learning environments and have different types of play and a range of planned activities including those that are child initiated. There should also be different resources including ICT and activities which allow them to use their senses, be creative and use their imagination’ (Welsh Government, 2015). 
Adequate materials in classrooms may have significant effects on student's behavior and academic success. Montessori, Froebel and Dewey believed that Mathematics should be introduce to young children in the use of objects. This is still believed by practitioners today as concrete materials such as bricks can make learning an engaging and fun activity (Varol and Farran, 2006), as too can a number line of cans of pretend food numbered 1-10. Young children's activities during play can enhance their numeracy skills and help them develop mathematical ideas (Chigeza and Sorin, 2016). Hatch (1998, in Hensen et al, 2006) suggests that mathematical games provide situations in which children are more likely to be transparent in their thinking and can be in allowing teachers and children to identify misconceptions.
When looking at other educational settings, within the context of developing number sense in mathematics education, key components of the Reggio Emilia approach include; (1) Project work; (2) documentation; (3) recycled materials; (4) integration of the arts and Mathematics education; and (5) integration of play and mathematics education. Mathematical concepts are embedded, studied and articulated within a holistic perspective. Project work requires time, materials, exploration and a great deal of constructing and recording ideas. Within the context of mathematics, it provides the time and opportunity for deeper study and questioning and requires the children to represent their study in a variety of different ways (Linder et al, 2011).
 The Montessori method for teaching mathematics relies on self-regulated young learners taking advantage of themselves, their environment and their experiences.  Maria Montessori realised that children from an early age have a strong need for the possibility of activity. Once a child has understood something, they try to realise it. She designed an environment with child size equipment and provided objects to mentally develop each of the senses (Montessori, 1961). Commonly found in Montessori classrooms, manipulatives, which are tangible objects used to manipulate and physically represent mathematical situations, are often used in three main stages; concrete, representational and abstract- a gradual shift which maintains student understanding (Hurdle,2018). There are six key skill areas within the Montessori Mathematical curriculum including; numeration (counting numbers 1-10), the decimal system, the tradition names, the arithmetic tablets and the passage to abstraction and fraction. It is the role of the Montessori teacher to set up and organise the resources in a way that is progressive and sequential (Montessori Academy, 2017) Resources for the Montessori classroom include number rods, sandpaper numerals, spindle boxes, numifix cubes, golden beads, checker boards, ten board and hundred boards and many more (Carrotsareorange, 2019). By providing objects isolating an abstraction, knowing the techniques for using them and having the freedom in the activity, mathematical language will follow (Montessori, 1961).
In Contrast to Reggio Emilia and Montessori, the Steiner School’s greatest influence is self-directed and self-initiated play, so much so, that in the Steiner kindergarten where children stay until they are nearly 7, there is no written literacy or numeracy work or formal education at all. The most crucial resources are time and space for true freedom of play to evolve. When Mathematics is introduced, it will be found in everyday activities such as baking, for weights and measures, counting children around a table and laying a table with matching knives and forks (Nicol and Taplin, 2012).




Section 4
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Source: (OECD, 2018)
The aim of the Organisation for Economic Cooperation and Development (OECD) is to promote policies which will improve socio economics and well-being of people around the world. The work of the OECD includes monitoring of events in member countries, analising data for short- and medium-term projections so that governments can then make recommendations. One of the areas of the OECD’s interest is Education. The Programme for International Assessment (PISA), provides a way in which governments can ascertain student development across the world. Every 3 years, 15-year-old students sit tests in Reading, Mathematics and Science. From the above diagram in 2015, countries in Asia such as Singapore, China and Japan were leading the way in mathematical achievement with girls attaining a higher mean score than boys at 564. Nordic countries such as Denmark, Finland and Norway are achieving better mathematically than the United Kingdom, the mean result for which is boys 498 and girls slightly lower at 487. Sweden is at a similar achievement level as the UK with girls scoring a mean of 495 and boys at 493 (OECD, 2018). On a national level Students in England and Northern Ireland score 493 whilst Scottish students score 491, all above the OECD average while Wales performed at 478, below the OECD average (PISA, 2015). The last tests were done in 2018 and are to be released 3rd December 2019.
PISA is assessment on a global level. Nationally, the Literacy and Numeracy Framework (LNF) for Wales was introduced in 2013, four years after the Foundation Phase was rolled out across Wales. It introduced annual national assessments in Literacy and Numeracy for all 5-14-year old's (Taylor, Rhys and Waldron, 2016) and is primarily a curriculum planning tool that supports all teachers to embed literacy and numeracy in their teaching of the curriculum (LNF, 2013). However, the LNF recognises that not all children develop in the same way or at the same speed. It attempts to argue that ‘the year by year nature of the LNF allows teachers to ensure that they are incorporating the appropriate skills into the delivery of the curriculum and its content.’ (LNF, 2013, in Taylor, Rhys and Waldron, 2016) 
The Welsh Government, through the LNF (2013) state that the tests will provide summative data, collected and analysed nationally to be used for accountability. Results will then give teachers a clear indication of pupil progression and development. Teachers can make decisions based on this annual evidence collected and address pupils needs appropriately. The Numeracy strands of the LNF are: developing numerical reasoning, using number skills, using measuring skills and using data skills. Each strand is further split into elements. However, Taylor, Rhys and Waldron (2016) argue whether it is possible to combine a child-centered approach such as The Foundation Phase to education within a standards-driven education system.
When looking at the adults role in mathematical learning, Taylor and Vincent (2014) suggest that by finding out what a child knows, understands or can do, an adult can then plan effective next steps in children's learning and set appropriate targets for and with children. Misconceptions about mathematics and difficulties in learning can also be addressed. Actively listening to children and giving them time to express themselves, monitoring their progress and sharing the findings with children and parents in order to plan for their next steps will engage and motivate them. This is at the heart of effective planning for learning and development (Rodger, 2016). Effective teaching of mathematics involves planning to expose and discuss errors and misconceptions in such a way that children are challenged to think, encouraged to ask questions and listen to explanations and helped to reflect upon those experiences (Hansen et al, 2006).
Observation, as a learning tool provides a basis for planning, sharing information with others, be it parents, teachers, peers or practitioners. It offers the opportunity to examine and re visit previous knowledge assumptions and understanding (Papatheodorou and Luff, 2013). For planned observations, adults decide before, the purpose and duration of the observation and recording of observations can be through notes, photographs or film or a combination of all. Analysing and reflection follows when considering the next steps for the child (Taylor and Harris, 2014). Formative observational assessments inform planning and helps practitioners observing children to understand their level of achievement (Rodger, 2016). The Early Years Foundation Stage in England (EYFS) also uses ‘summative assessment’. This is a final assessment at the end of the EYFS which includes a summary of all the formative assessments overtaken over a long period of time. It provides a more holistic picture of the childs development and learning (Palaiologou, 2008). 
 The Welsh Government acknowledged weaknesses in its assessment framework and that assessment for learning approaches were not well understood and embedded. Concern was also reported by the OECD in their 2014 report, 'Improving schools in Wales, an OECD perspective’ that there was a need in Welsh education to, ‘ensure that student assessments support learning for all and in line with national objectives’. Recommendation 53 of The Donaldson Report is, ‘The Welsh Government should establish a comprehensive assessment and evaluation framework in line with the recommendations of this report’ (The Donaldson Report, 2015). 
 The Foundation Phase Profile was made statutory from September 2015. The profile is made up of two sets of skills ladders covering four area of learning: Personal and Social, Development, Well-being and Cultural Diversity, Language, Literacy and Communication Skills, Mathematical and Physical Development. It covers childrens development from six to eighty-four months starting at Bronze, Silver and Gold then from Outcomes one to six. Informal observations are carried out within the first six weeks of a young child starting in Reception class to form a base line of assessment. The Foundation Phase Profile (2017) states that, ‘this approach of observational baseline supports The Foundation Phase pedagogy helping practitioners to understand childrens different learning styles and interests as well as their developmental stages’.
The Foundation Phase is also an inclusive education system whereby settings and schools must reduce environmental and social barriers to inclusion. It must provide opportunities for all children to be able to reach their potential and use specialist services to provide those opportunities if need be (Welsh Government, 2015). Therefore, The Foundation Phase Profile has been designed to be suitable for all children and support the identification of potential special educational needs (SEN) or additional learning needs (ALN). However, whilst the lower steps support very early stages in child development they identify with developmental norms and emergent skills. Additional specifically appropriate assessments may need to be carried out under the advice of the additional learning needs coordinators (ALNco) (Welsh Government, 2017)
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