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	Section 1. Activity Plan

	Activity:
[bookmark: _Hlk32300548]Mathematical Exploration: Loose Parts and Found objects

	[bookmark: _Hlk32300566]Number of children:
8
	Age of children:
3-5
	Number of adults:
3

	Location:
Outdoors
	Preparation time:
15 
	Activity time:
Open 

	Resources:
[bookmark: _Hlk32300592][bookmark: _Hlk32324948]Loose parts – natural resources 
Found items 
Measuring items 
Chalk 
iPad/Tablet

	Aim/s of activity:
[bookmark: _Hlk32300606]Child-led Mathematical development 
Exploration
Discovery
Creativity 
[bookmark: _GoBack]Discussion
Sensory learning
Cross-curricular learning
Attainment of tasks and challenges 

	[bookmark: _Hlk32300637]Links to outcomes:
[bookmark: _Hlk32324974]Problem solving.
Shape recognition.
Similarities and differences.
Digital competence.
‘Using number skills’,
‘Use number facts and relationships’
‘Use measuring skills’
(Welsh Government, 2015).

	[bookmark: _Hlk32300654]Differentiation:
[bookmark: _Hlk32324985]Decrease challenge – understand each child’s ability, encourage to develop their individual strengths 
Increase challenge – additional resources added to count higher, add appropriate sums using the loose parts 
Sensory difficulties – refer to one-page profiles on any Sensory and ALN and adapt activity to meet the individuals needs to enable inclusivity. 

	Health and safety:
[bookmark: _Hlk32325002]Risk assess outside and resources.
Allergies (Check records)

	[bookmark: _Hlk32325025]Role of adult/adults:
[bookmark: _Hlk32670979]Observe and enhance (by adding resources: water, tape measure, scales).
Encouragement 
Open questions (‘Did you know’, I wonder, what do you think? What would happen if - we did this/that?)
Model behaviour – opportunities to extend learning.
[bookmark: _Hlk32670995]Demonstrate types of mathematical play – size, weight, capacity, how many acorns/leaves, what patterns?
Follow the play spiral, spiral curriculum and play cycle
Observe and reflect – pointing out the mathematical concepts
Encourage digital opportunities, children to take pictures of textures, comparisons and quantities
Take notes to add to learning journals.

	The activity:
[bookmark: _Hlk32325054][bookmark: _Hlk32671011]Go outside, place objects on ground
Encourage children to explore the objects and find new objects 
Discussion about the properties: big, small, colour, quantity
Measuring, open questions, sharing facts
Explore and investigate objects by senses 
Take pictures and notes 
Give the children freedom to create, explore and learn freely




















Section 2. Evaluation.  
This evaluation highlights key issues including strengths, weakness and opportunities for the attainment of mathematics in the activity. It is child-led, outside on the ground with practitioners in proximity. According to Howard and McInnes (2012) activities that are child-led and ‘like play’ encourage engagement and focus whilst simultaneously promoting well-being. Results showed that activities considered to be ‘like play’ (floor based, child-led and adult in proximity) had significantly improved engagement, focus, attentiveness and well-being (Howard and McInnes, 2012). The activity is set up supporting Howard and McInnes research with the intention of mathematical attainment. The provision is open-ended and full of possibilities for mathematical skills to develop naturally (Bottrill, 2018). An issue is weather as the activity is outdoors, however the activity can be replicated indoors. The benefits of the outdoors far outweigh the risk of ‘bad’ weather, Flannigan and Dietze (2017 pp. 53-60) discuss the opportunities the outdoors creates to play and learn, encouraging physical movement, exploration and imagination supporting the holistic development of children (Flannigan and Dietze, 2017 pp. 53-60). Practitioners role is to weigh up and limit risk for the activity to continue (Bilton, 2002). Appropriate clothing and shelter will ensure the activity continues. The natural environment provides ample opportunities to develop mathematical skills (Maynard and Waters, 2014). Rain provides opportunities to measure rainfall, observe patterns and property changes. Wind provides opportunities to discuss forces, the possibilities are endless.
The activity being child-led means the aim of mathematics could be missed entirely as the children could interpret the activity differently. Individuals create their own agenda with child-led play (Bruce, 2004). The role of the adult during the activity is paramount and consideration of Moyles’ play spiral will support practitioner’s use their observations to extend learning. During the initial stages of the activity observations of the child’s interests should be noted allowing practitioners to direct the activity following the child’s interests to extend learning opportunities (Beckley, 2012). Through observations we gain a greater understanding of the child’s needs and interests. Practitioner’s observational skills are essential and noticing opportunities during the activity to extend learning are crucial (Riddal-Leech, 2008). For instance, a child starts counting objects then hesitates, the practitioner picks this up and starts counting their own objects, child listens and continues to count. Providing indirect support during the activity allowing the child to continue learning through play. Also known as ‘scaffolding’ the term used by Bruner that developed from Vygotsky’s Zone of Proximal Development and greater knowledge (Mooney, 2000). Both believe in the importance of supporting the child’s learning and development by being a skilled partner to the child or the More Knowledgeable Other. Throughout the activity children can learn from peers and practitioners creating a partnership and collaboration learning from each other. Enabling the child to accomplish more complex tasks observed from a practitioner and/or peer (Duncan and Lockwood, 2008; Riddall-Leech, 2008). Supporting the natural development of children by observing others, being guided, assisted as and when needed and extending the mathematical learning. Use of Bruner’s Spiral Curriculum (Bruce, 2015) will support individual development in the activity. Following observed interests’ practitioners will add new content whilst the child revises the content for understanding to develop further. Developing greater depth of understanding and knowledge broadening their development (Bruce, 2015). The role of the practitioner in supporting the children achieve desired outcomes in the activity is vital. To extend children’s thinking adult-led interactions must involve open-ended questions such as as that links to good outcomes (EPPE as cited in Nursery World, 2020). Open questions ‘i wonder what’, ‘what do you think?’ throughout the activity to maintain focus and mathematical attainment. 
‘’To instruct someone… is not a matter of getting him to commit results to mind. Rather, it is to teach him to participate in the process that makes possible the establishment of knowledge’’ (Bruner, 1966 as cited in Smith, 2002).
‘Loose parts’ resources are easily accessed and obtained hence their selection for the activity. These are anything collected from nature, scrap, school, the outdoors by practitioners and children. This activity uses natural loose parts, promoting imagination and creativity as they can be used in various ways, a leaf can be used to explore pattern and shape gaining understanding of mathematical concepts. It can also be used symbolically, a leaf can be a plane (Brown and Taylor, 2008). Children are involved in the collection of resources for the activity which directly includes them in their learning, they take ownership over the resources, environment and the activity that follows (Scottish Government, 2016). Practitioners extend learning by incorporating specific outcomes to tasks that encourage learning and development using loose parts and found objects. Loose parts develop the imagination as the possibilities are endless. The objects transform into anything, a pebble: a circle, the world, a zero, a tool used to add and subtract.  Montessori (2015) supports naturally paced development of children and how the environment provides opportunities for learning with real objects in real environments and how that impacts on development (Gray and MacBlain, 2015) Through child-led exploration of the object children learn that anything can be counted, aiding them to count reliably and recognize quantities (Welsh Government 2015). Children are not limited by what something is which makes the resource sustainable, adaptable, variable and flexible. In turn promoting imagination, problem-solving, creativity, understanding, innovation and cognitive development (Play Wales, 2017). Piaget believes that children make sense of the world by giving meaning, seeing, feeling, recognizing and understanding the process behind concepts (Mooney, 2000). For instance, visually seeing how two is more than one by placing one shell, then two, then three and by ordering these themselves giving meaning to the numbers one, two and three.
As loose parts spark imagination and creativity the parts steer the children away from mathematical attainment. In this instance the practitioner needs to be imaginative using thoughtful questions and by modelling positive behavior (Nursery World, 2020). Bandura (Beckley, 2012b) suggests children learn by example and develop skills to interact and cooperate within the environment. They observe and imitate behaviours of role models, parents, siblings and peers (Beckley, 2012b). The practitioner modelling mathematical opportunities through the activity encourages child to practice and revise what the practitioner has demonstrated. Developing mathematical understanding beings with the manipulation of ‘concrete materials’, real physical materials used to perform mathematical operations which is provided with loose parts and found objects. According to Haylock and Cockburn (2017) there are 4 components to mathematical experience, concrete materials, symbols, language and pictures. These are starting points to understanding mathematical concepts. Building up cognitive connections between the 4 components from new experiences and concepts with previous learning (Haylock and Cockburn, 2017). The activity uses real objects with no set duration where children find their own resources as part of the activity. Giving children control over their learning as supported by the Reggio Emilia Approach, thus promoting engagement, and creating a love for learning (England, 2019). The loose parts will be added to continuous resources where children have open access allowing them to revisit, revise and review.
The activity enhances the child’s holistic development and according to Beckley et al. (2010) what the child experiences throughout the activity impacts on their development: physical, intellectual, social, emotional, cultural, moral and spiritual. Piaget and Montessori are advocates for the importance of the benefits of active learning and how it impacts on the holistic development of a child. The practitioner’s role is to provide time and opportunity using real objects to make connections that develop cognitive development (Beckley et al. 2010). Loose parts, outdoor environment, child-led activity, and the role of the adult all support the holistic development of the child by encouraging problem solving, critical thinking and resilience which are vital in understanding mathematical concepts. What does need careful consideration is the differentiation of the activity to ensure inclusivity. The right support must be administered, and the practitioner must refer to any plans the children have in place to ensuring appropriate planning. Preparation and modification of the activity must meet the needs of the individuals, allowing integration and inclusion with the appropriate provisions in place (Devarakonda, 2013).  The activity has been planned in consideration of diversity including culture, language and ability.  Recognizing the interests and the ability of each child then building on that through universal resources provided (Siraj-Blatchford and Clarke, 2000). Overall the opportunities to any threats limits the weaknesses in the activity. A child-led activity will promote engagement and well-being it also provides a truer reflection of the interests and ability of the child, shaping and informing future planning and assessments (Langston, 2014). The outdoors provides further opportunities to develop mathematical concepts. Loose parts provide sustainable, diverse, universal opportunities for the attainment of mathematics. The differentiation of the activity is vast which creates an inclusive activity. Throughout the activity the role of the adult is what will have the most impact on the success of the activity and the links to the desired outcomes by creating a sustained shared thinking approach for effective learning. (Early Education, 2012). 


Section 3: Discussion.
In the Introduction to The Foundation Phase Thomas and Lewis (2016) explains how the framework requires Early Years Settings to provide continuous provision encompassing all areas of learning and development (mathematics is a specific area) that are continuously available (Thomas and Lewis, 2016). Rodgers suggests the application of mathematics is incorporated into cross-curricular mathematical experiences. This is evident in the ‘home area’ where mathematical understanding is built upon through play where practitioners openly use mathematical language. Language such as more/less, bigger/smaller, in/out/under/beside allowing informal mathematical learning with resources in the home area (Rodger, 2012). An example of this is shopping role play, child is adding fruit to a basket, the practitioner uses open mathematical language, ‘I wonder if more fruit can fit in the basket?’ This is an example of how the resources are used to develop mathematical concepts within play and practitioner’s role. To enhance the experience, use of a cash register and monies for a fruit shop can be used to calculate number facts, relationships and develop money management skills (Welsh Government, 2014). The purpose of provision and resource’s being continuous is that learning can continue without the presence of a practitioner (Bryce-Clegg, 2013), which is important as children are continuously learning through play provided, they have the right resources. 
The opportunity to revise content through play is influenced by Bruner’s spiral curriculum (Bruce, 2015) where children need opportunities to practice and repeat ideas and interests with provision and resources. This is essential when further mathematical content has been added. Children need time to revise relevant topics, themes and subjects, helping them make sense of the new information with the resources and provision provided (Harden, 1999, p.141; Bruce, 2015).  Mathematical concepts are involved in everyday activities, problem solving, reasoning and numeracy for instance (Beckley et al. 2010). Take for example tidying up resources used for craft, children sort, arrange objects accordingly and find where they go, they size order, colour order, combine and count resources demonstrating simple concepts. Haylock and Cockburn (2017) support Bruner’s stance in the approach to children’s learning. How mathematics requires understanding of simple everyday mathematical structures and concepts to be able to develop greater understanding of complex mathematical concepts. As they develop their learning and understanding their knowledge and understanding grows (Haylock and Cockburn, 2017). 
Provision and resources can be enhanced to further develop mathematical skills and extending learning using appropriate resources. Montessori’s (2015) influence is seen in early Years Settings where real environments are created using real resources. The importance they have on children’s development by using child sized resources enables children’s learning and understanding to develop. Learning how to use tools and resources properly and safely. Montessori believed children need real tools to be able to do the real work they desire. (Gray and MacBlain, 2015). By using the right sized jugs and scales children can independently weigh and measure ingredients for recipes, developing mathematical understanding. Montessori’s (2000) teaching suggests children need opportunities to learn through ‘doing’ and being able to ‘repeat’ experiences to develop skills in their own time and space learning at individual pace (Mooney, 2000). Suggesting children learn best through using real resources that make real connections in their world.
According to Tucker (2014) physical environments require appropriate resources, space and time to provide inspiration that motivates. Where children explore all opportunities to learn through play whilst interacting with peers in a special environment (Tucker, 2014). Resources and activities should reflect children’s interests and provide challenges to allow for mathematical progression (Early Years Careers, 2015). An example of how this is achieved is through observations where practitioner’s extend learning based on what is noticed from individuals. Specific areas and resources of interests and how to incorporate mathematical development, building on children’s play with learning opportunities. Furthermore, ensuring engagement as the resources appeal to the child (Riddal-Leech, 2008). The Foundation Phase pedagogy states that children develop skills, understanding and knowledge by having opportunities with continuous and enhanced provisions, different resources and active learning (Welsh Government, 2015).  MacBlain (2018) also stresses the importance of the environment and how it offers exploration and learning opportunities to develop skills through play. Resources need to be explored freely to encourage natural learning of mathematical concepts through play (MacBlain, 2018). Putting emphasis on the importance of continuous provision and resources used to create enabling environments where mathematical concepts can be explored. The continuous provision provides opportunities to explore ideas, concepts and the opportunity to revise content through play experiences. It also highlights the importance of how practitioners plan their provision, resource’s and activities based on the interests of the children to incorporate mathematical development, rather than the resources themselves.



















Section 4. Explanation 
[bookmark: _Hlk33351958]Children learn best in enabling environments where experiences created meet individual needs and responses through positive partnerships parents, child and practitioners and relationships between parents, child and practitioners (Langston and Doherty, 2012). Positive relationships are vital in ensuring children are listen to, supported and feel safe, this is evident in the UNCRC (Unicef, No Date). Bowlby’s research shows how positive attachments to practitioner’s support children emotionally, socially, their overall well-being and development (Bowlby, 1979; Crowley, 2017). This is important as Maslow’s Hierarchy of Need Pyramid shows that the needs of children must be met by practitioners for them to achieve self-actualisation. Allowing them to learn and develop to the best of their ability (Maslow, No Date). Practitioner’s need to create enabling environments where all children’s needs are met. To have open ended provision where learning and understanding of mathematical concepts such as problem solving and critical thinking occur naturally (Bottrill, 2018). Resulting in progressive development that can be tracked and monitored accurately as the child is in a natural learning environment. Reflecting the child’s abilities which is vital in creating appropriate person-centered planning (Thompson, Kilbane and Sanderson, 2008).
The best toy for a young child is the invested, caring adult – someone to pay attention, to engage and to play with the child using words, song, touch and smile (Perry et al, 2000, pp.11).
Perry et al. (2000) stresses the importance of the adult and how they influence the development of children in the early years. Theorists and philosophers the likes of Froebel, Vygotsky, Locke and Montessori (2015) stress how learning through play gives meaning children’s world, the importance of personal choice, how play gives meaning to concepts, and how learning should be fun, realistic and lead to healthy holistic development of individual children. (Component Playgrounds, 2015). Their research supports learning through play and the role of the adult in facilitating play opportunities for children to develop and learn accordingly (Clark and Waller, 2007). Welsh Government in Wales supports this view in the Play Policy (2002) and the Play Policy Implementation Plan (2006) which places great significance and value on the learning process through play (Welsh Government 2002;2006). Meaning practitioners must plan play-based learning activities into the curriculum for the attainment of mathematics where the aims and goals are linked to mathematical outcomes but also support the holistic development of children with intentional teaching (Chigeza and Sorin, 2016).  The Foundation Phase Framework (2015) states that practitioners develop curriculums based on knowledge and understanding that inspires and challenges learning through observations based on the child’s interests. Thus, developing opportunities to facilitate specific learning based on the individual child’s abilities to extend learning opportunities (Welsh Government, 2015). This is important as practitioners recognise children are individuals, that all children develop at different paces and that children have varied needs and abilities. This can be seen in the Curriculum for Wales Guidance (2020) in the ‘I can’ descriptions of learning, where the emphasis is not on ages and stages but on what the individual can do and their progression (Welsh Government, 2020). Practitioners role is to uphold these values and implement them into the Early Years ‘culture’, promoting a child-centered approach for all children to reach their full potential at their own pace (Nutbrown and Clough, 2006). 
Practitioners observations (2008) are vital for gathering information on children’s interests to inform future long-term and short-term planning for individuals (2012). Practitioner’s must also recognise and record the attainment of mathematical outcomes linked to individual developmental progress through appropriate observations and assessments (Riddal-Leech, 2008; Rodger, 2012).  The Foundation Phase Profile Handbook offers guidance, support and toolkits to enable practitioners to document and evidence children’s development of skills throughout all areas of learning, including mathematical concepts and understanding (Welsh Government, 2017). The Donaldson report (2015) highlighted significant ways to improve the Curriculum in Wales with 4 purposes for the curriculum and six areas of Learning and Experience, including Mathematics and Literacy. Important skills for learning, thinking and life are,
· problem solving, 
· critical thinking,
· planning and organizing, 
· creativity and innovation,
· personal effectiveness.
(Successful Futures, 2015)
Mathematics and Literacy is the responsibility of the practitioner and should be incorporated and strengthened across the entire curriculum as they are necessary for life and education (Successful Futures, 2015). The New 2022 Draft Guidance (2019) for Mathematics and Literacy explains how mathematics is a fundamental aspect of everyday life and stresses the importance of practitioners providing learning opportunities to develop mathematical thinking and skills. Promoting understanding and development of simple concepts that can be built upon throughout the educational process (Welsh Government, 2019). Bruner’s Spiral Curriculum (2015) supports the development of mathematical concepts and understanding in the New Curriculum where the importance of building upon initial knowledge and understanding can lead to obtaining greater depth of knowledge and understanding of mathematical concepts (Bruce, 2015). The environment provides opportunities to revise new content added by practitioners to extend learning opportunities.  Developing cross-curricular mathematical awareness throughout areas of learning and experiences. Creating solid foundations to build from obtained from assessments to support progression throughout education (Welsh government 2020).
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