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Activity Plan
	
Activity Plan

	
Activity: 
A range of loose parts to be provided in the outdoor area mud kitchen with a selection of containers and tools.  


	
Number of children: 
12

	
Age of children:
2-3 years old
	
Number of adults:
3 adults.
Ratio 1:4

	
Location:
This activity will take place in the outdoor play area.

	
Preparation time:
Resources will need to be sourced in own time.  Activity will take approximately five minutes to set up prior to the children’s arrival.
	
Activity time:
The activity will be available throughout the playgroup session.

	
Resources:
A variety of loose parts – leaves, pebbles, shells, acorns, sticks, grass, dried fruits, soil, water.
A variety of containers and tools – pots, pans, spoons, jugs, cups, plates, mashers, whisks.
Mud kitchen. Crates. Boxes.


	
Aim/s of activity:
The aim of this activity is to encourage the children to investigate the materials, identify similarities, size, to begin to use mathematical vocabulary and explore simple mathematical concepts.  


	
Links to outcomes in line with the Foundation Phase framework:
· Using number skills – use counting to solve simple mathematics problems in everyday and play situations.
· Using measuring skills – compare, sort and order two objects in terms of size, weight or capacity by direct observation.
· Using data skills – sort and match sets of objects by recognizing similarities.
(Welsh Government, 2015).

Links to age-appropriate Foundation Phase Compact Profile outcomes:
· Reciting number – Uses one to one correspondence to count up to three objects (Outcome 1).
· Shape – Explores the properties of 2d and 3d shapes in play (Outcome 1).
· Pattern – Begin to show recognition of pattern in the environment (Outcome 1).  
(Welsh Government, 2017).


	
Differentiation:
The activity will be inclusive to all children in the setting, however the mathematical language modelled by the practitioners will need to change in line with the children’s individual needs.


	
Health and safety:
A risk assessment will need to be carried out prior to the children gaining access to the area.  The safety of the resources provided will need to be checked to minimize the risk of injury to the children.
The activity can take place in all weather conditions if safe for the children.  Appropriate clothing and supporting resources may need to be considered. 


	
Role of adult/adults:
Practitioners will be expected to introduce the children to mathematical concepts, language and invitations to problem solve.  


	
The activity:
The children will be given the opportunity to investigate the resources through this multisensory activity.  Their self-directed play will allow them to consider what the materials look like, feel like, sound like, and begin to make comparisons; to consider mass and measurement using filling and emptying containers; to recognize if there is one specific resource or more, allowing for early counting skills.  




Evaluation
The activity plan states that it aims to be a child-led play activity.  Supporting this as a strength, Yelland (2014) states that children are curious from birth, while opportunities for exploring and learning from play and interactions in the early years is an important time for mathematical conceptions to begin.  The world, according to Robertson (2017), is full of mathematics and children have a natural wonder for investigating, challenging, and exploring their environments.  Montessori (cited in Aubrey and Riley, 2019) advocated the value of children having the opportunity to become independent learners in a learning environment with free choice resources.  Fisher (2016) however, points out that while independent learning is important, the practitioner must not assume that they do not have an important role.  
The activity plan states that the activity will take place in the outdoor play area.  According to Davy (2019), using the outdoor environment as a learning space can support the children in developing awareness of the environment and their affiliation within it.  McMillan proposed that “the best classroom and the richest cupboard is roofed only by the sky” (1925, cited in Bratton et al 2012).  Hodgman (2011) states that playing in the outdoor environment can offer children the sense of freedom which can not only offer opportunities for gross motor movement but also to positively impact confidence and tolerance.  McGrath (2010) however, proposes that the key to creating a mathematical play-based learning environment is to provide quality simple materials, and not allowing the space to become over complicated.    
The activity plan recites that a variety of natural materials and loose parts will be provided to the children for free play in the mud kitchen.  Assortments of loose parts are open ended resources and while they are useful to all areas of learning, they are particularly favourable to allowing for problem solving and numerical concepts (Learn Well, no date).  Robertson (2017) supports this, suggesting that a range of open-ended resources, particularly from the natural world, allows for open ended learning, adapting to the children’s interests and inquisition. Tucker (2016) offers that natural resources has the potential to encourage children to explore colour, shape, pattern, measures, counting and sorting, in addition to benefiting skills developed through cross curricular subjects.  A mud kitchen area, according to Mountain (2020) can be the centre of science, technology, engineering, and mathematics (STEM) education in the early years, due to the wide range of learning opportunities available. Tucker (2016) advises that the creative mathematic opportunities in specific areas of the setting can act as a meeting place which can encourage the discussion of ideas and solutions working in partnership with others. 
The activity plan has noted that there will be an adult to child ratio of 1:4. This is in line with Standard 15 of the Care Inspectorate Wales National Minimum Standards that states that children aged two years old must be cared for at a ratio of one adult to four children.  However, the standards also state that this ratio is for staff working directly with the children.  Therefore, the plan could recognise that additional staff may be needed to be considered in the future for other tasks if this requires practitioners being away from the children (Care Inspectorate Wales, 2016).   The CIW (2016) also commands for a first Aid qualified person to be always available.  The activity plan should in that case identify a named First Aider and the presence of the first aid kit in the event of an emergency.  
The Management of Health and Safety at Work Regulations 1999 requires all workplaces, including educational settings, to identify hazards and put control measures in place to prevent or reduce the risk of harm using a risk assessment (HSE, 2014). While the activity plan recognises the need for a risk assessment, the plan could possibly clarify what risks there are, who this could affect and the reasons why.  Individual needs of the children may need to be recognised also as well as any measures taken to reduce the risk.  According to Young (2015), risk assessment is a continuous process that needs all practitioners to consider throughout the day and during each activity.  Therefore, the activity plan in hindsight, should consider that the activity will need further risk assessing throughout.  Young (2015) also suggests that it is positive pedagogical practice to involve the children within the risk assessment process, teaching them a valuable life skill.  Rawstrone (2019) reports that in line with the Forest School Scandinavian approach, participating in activities that could present risk will allow the children to learn to assess risk themselves, and make informed choices. Bottrill (2018) states that bad weather is not an issue for children learning outdoors, however inadequate clothing can be.  The activity plan recognises this, stating that the activity will take place outdoors in any weather if safe for the children.  The plan could however detail what clothing or resources could be provided dependent upon different types of weather conditions.  
The plan records that the activity will be open for twelve children to participate, allowing for the opportunity of group and partnership play.  Davy (2019) suggests that problem solving opportunities in the outdoor environment can support children in developing relationships with others and extend their learning and resilience skills.  According to Waters and Bateman (2015), children’s learning is enhanced when their line of enquiry is based upon their own interests and supported by a knowledgeable adult who can extend interactions and focus.  A study by Howard et al (2018) indicated that children’s numeracy development is significantly supported through the quality of interactions and sustained shared thinking, proposing that this is more important than the aims of the curriculum being followed.  This supports Vygotsky’s theory of the zone of proximal development (cited in Aubrey and Riley, 2019). Connolly (2004) noted however that for Piaget, learning schemas were arisen from innate, individualistic activities.  It would therefore be appropriate for the activity plan to consider incorporating opportunities for individual play and investigation.  The role of the adult in the activity plan revolves around the interactions and opportunities for discussion to support mathematical concepts, however, Fisher (2016) argues that while quality interactions are vital for supporting and consolidating learning, observation and active listening is essential.  Therefore, in hindsight the plan could consider noting the importance of observation for this type of activity to ensure that individual inquiry and needs are identified.  Tucker (2016) points out that planning for mathematics can only be effective when the practitioner understands the children’s mathematical development and therefore observation is key.
All children are entitled to high quality mathematical learning experiences and all children have potential on condition that the practitioners can fully support meaningful learning to individual needs (Department for Children, Schools and Families, 2009).  Robertson (2017) states that all children are mathematically capable, however practitioners must be sensitive to the individual needs of the children participating.  The activity plan should therefore in future note down any individual needs that the practitioner is aware of and if or how any adaptations or additional support may be required.  According to McGrath (2010) mathematical learning through multi-sensory experiences is beneficial to all children, however increasingly so for children with additional learning needs such as dyslexia or dyscalculia.  The resources listed on the activity plan do offer a multisensory experience for the children, however, Mountain (2020) suggests that not all children will enjoy the touch sensations on offer in a mud kitchen and therefore the adult will need to be sensitive to this and look at ways to support or provide alternative resources that the child is comfortable with.  
Kinaesthetic play experiences can support the development of practicing, understanding, and consolidating skills and ideas through experimenting, risk taking, challenging and problem solving (Welsh Government, 2015).  This activity plan allows for the children to gain a hands-on experience of practicing mathematical concepts in their own time and methods.  The National Numeracy Framework highlights that mathematics and numeracy play a crucial role in life and it is imperative therefore that children develop mathematical resilience through the engagement of enjoyable and accessible learning opportunities (Welsh Government, 2019).  Goddard (2019a) highlights that schematic play, characterised through repetition in ‘maths mastery’ programmes developed originally in Shanghai, Singapore and Hong Kong, and now in the UK with the development of the Teaching for Mastery Programme.  The activity plan could then recognise that such activities should be repeated regularly to allow children the opportunity to revisit and practice their play to consolidate their learning of concepts.













Discussion
Tucker (2016) highlights the importance of creating an environment with plenty of opportunities for enjoyable mathematical learning.  Welsh Government (2017) state that children need a mathematical rich experience with opportunities to learn and explore a wide range of mathematical concepts and acquire the use of mathematical language.  
Mathematics is often taught to children using purpose made apparatus such as Numicon.  Numicon is an apparatus and teaching method designed to support children in learning the relationships between number, shape, pattern, and colour, aiming to support the development of essential mathematical concepts (Numicon Firm Foundations, 2019).  
Rinaldi et al (2020) revealed that research found that multicoloured purpose made mathematical resources such as Numicon can support children in developing basic numeracy skills through the recognition of colour representation and patterns.  While this offered a multisensory approach to mathematical learning, particularly beneficial to children with additional needs, it did not benefit the outcomes of tests.  
Tucker (2016) suggests that while some purpose made mathematical resources are beneficial to learning, they can be limited in the learning opportunities they offer.  According to Beeley (2017), in current practice there is a shift away from the plastic, brightly coloured purpose made resources, shifting towards the recognition of the benefits of creating homely, more natural learning environments.  Tucker (2016) proposes that the best resources for learning mathematical skills are those that can be used across the curriculum such as acorns and shells; presenting the opportunity to explore mathematical concepts such as pattern and number, but also offer the opportunity to consider where they have come from, their purpose, the possibilities in future, and using them to create something new.  
Vollans (2018) suggests that natural materials and resources require the children to develop their creative and critical thinking skills, stimulating the imagination and problem-solving skills through their individual interests.  Loose part continuous provision both indoors and out will allow for the engagement of mathematical enquiry (Learn Well, no date).  According to Mountain (2018), the outdoor environment is a beneficial context for practicing and learning mathematical skills, enabling the children to use movement which supports the establishing of concepts.  Steiner (cited in Nicol, 2019) believed that the health of the physical body was essential for the development of the cognitive mind, and therefore an enabling environment which allowed for free movement, supported the learning of skills and concepts.  Weinstein (2019) informed that a nursery school in Bristol participated in a month-long experiment adopted a traditional German approach known as Spielzeugfreier; deciding to clear the setting of all-purpose made toys and only providing a wide variety of open-ended natural resources and recycled materials.  The setting reported that this led to the children allowed them to explore and experiment with an empowered sense of freedom (Weinstein, 2019).  
Kingston-Hughes (2020) stated that loose parts can be both natural and constructed items, suggesting that it is what the children do with them that is the important part allowing for divergent thinking.  Nicholson (1971, cited in Kingston-Hughes, 2020) proposed the original theory and his focus was upon the children’s creativity and inventiveness through discovery and multiple possibilities.  The theory Kingston-Hughes (2020) continues, does not state if natural or wood resources are better than plastic or constructed, but the opportunity for intrinsic play. Children also need the opportunity to use real life resources (such as scales, jugs, coins, measuring tapes, clocks) to develop their mathematical understanding and essential life skills (Foundation Years, 2019).   
Montessori (cited in O’Donnell, 2013) detailed the importance of the physical learning environment, stating that the room needs to be uncluttered, with calm colours and natural materials to promote calm.  All resources are kept on low, open shelves, accessible for children’s self-directed play.  MacBlaine (2018) points out that Montessori had a strong belief in the importance of repetition to learn, and she developed a series of tasks and resources that she was confident enabled children to practice and internalize concepts.  Piaget (cited in Johnston and Nahmad-Williams, 2009) focused on stages of cognitive development stages but one theory proposed the building of mental structures known as schemas.  The idea of learning skills through schemas was supported by Athey (2007 cited in Lindon, 2005) demonstrating that children can learn through patterns of behaviour, chosen through a particular interest but then used in a variety of circumstances to practice and concrete a new skill or concept.  Learning environments should recognise and allow for the opportunity to practise schemas.  One example of a schema is the transporting schema, when the child feels the need to move objects from one place to another using objects to help transport.  The environment should therefore provide a variety of resources to support this. Practitioner observation is essential to identifying children working through schemas and provide adequate resources to support learning (Pacey, 2021).

Explanation
A skilled practitioner can integrate mathematic learning within all curriculum areas (McGrath, 2010).  Beeley (2017) agrees, suggesting that skilled practitioners will recognise that learning is interwoven within children’s self-directed play and their role is to identify appropriate opportunities to support and scaffold the children’s learning potential.  
McGrath (2010) states that prompts from a practitioner during play can allow for the expression of mathematical concepts and language.  Children can make mathematical connections when able to see or practice it repeatedly.  Learning through play can allow their ideas to become concrete when it is supported by abstract thinking through experiences which match their reality (McGrath, 2010).  
Opportunities for mathematical learning in the early years are usually learned through play, however, Yelland (2014) identifies that there can be opportunities for practitioners to strengthen concepts using appropriate mathematical language which is an integral component of mathematics. Waters and Bateman (2015) points out that it is important for practitioners to observe and actively listen so that they can fully support the child’s self-directed line of enquiry.
A systematic peer review carried out by MacDonald and Murphy (2018) found that most children under the age of four years old engage well in mathematical learning and possess mathematical competencies however the confidence and knowledge of the educator can have an impact.  Waters and Bateman (2015) suggests that learning is best supported when the practitioner has sound knowledge of the subject area, therefore a sound understanding of mathematical concepts is vital.  Research carried out by Li (2020) found that most of the pre-school teachers participating made the same simple mathematical errors, stressing the need for numeracy skills in practitioners to be focused upon and training provided.  Goddard (2019b) reports that the charity National Numeracy estimates that approximately 17 million workers in the UK have a mathematical ability of a primary school aged child, and this costs the economy £20 billion each year.   It is important therefore for mathematics to be prioritized starting in the early years to prevent this negatively affecting the UK in the future.   
The adult’s attitude towards mathematics can influence how a child will learn to view the subject.  Often children can lose their natural enthusiastic disposition towards mathematics if their motivation and confidence is not nurtured (McGrath, 2010). Tucker (2016) points out that often children can lose interest in mathematics due to the worksheet and formal learning that they can be met with at school, she argues that the practitioner needs to ensure that mathematics is taught through engaging play and real-life activities.  According to Pintrich (2002), a metacognitive strategy can allow for the expansion of new ideas, learning and thinking, and therefore the questions and statements that are used are important.  Fisher (2016) states that often the most valuable interactions will arise spontaneously however this will usually be through the exploration of the resources and environment around them, and the natural inquisitiveness of the child. Yelland (2014) states that modelling appropriate mathematical language at the beginning process of describing attributes and encouraging the children to use all senses, will support the ability for the children to move on to other beginning processes in mathematics.  The practitioner therefore needs to provide an enabling environment that can be flexible to support children’s learning across all areas of development (Hodgmann, 2011).  Robertson (2017) agrees and suggests that practitioners need to embed mathematics into every aspect of the day, including a wide range of resource opportunities as well as the daily routine. In 2014 in Wales the Donaldson Successful Futures Report (cited in Welsh Government, 2018) stressed the importance of children having sound numeracy, literacy and digital competency skills, as well as wider key skills including problem solving and critical thinking necessary for modern and future employment.
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