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Activity Plan

	Activity: mud kitchen – follow a mud pie recipe


	Number of children: 5

	Age of children: 4-6
	Number of adults: 2

	Location: garden

	Preparation time: 10-15 min
	Activity time: 1 hour

	Resources: Mud kitchen, pots and pans, utensils, jugs, scoops, cups, bowls, plates, water, plants, earth, sticks, loose parts, aprons, rulers and weighing scale.


	Aim/s of activity: To encourage the children to think about mathematical concepts such as volume, weight, size and number. To work as a team to follow a mud pie recipe, ensuring correct amounts of weight, size and number are used.


	Links to outcomes:
The activity will link to the following skills identified in the National framework.
Identify steps to complete the task or reach a solution.
Transfer mathematical skills to play and classroom activities.
Select appropriate mathematics and techniques to use. 
Select and use relevant number facts and mental strategies.
Select appropriate equipment and resources.
Use everyday and mathematical language to talk about their own ideas and choices.
Count reliably up to 20 objects. 
Read and write numbers to at least 20.
Use non-standard units to measure: – length, height and distance – weight/mass – capacity.
Use standard units to measure: – length, height and distance: metres, half metres or centimetres – weight/mass: kilograms or 10 gram weights – capacity: litres.
Sort and classify objects using more than one criterion (Welsh Gov, 2015:30).
The activity also links to the following areas of the new curriculum.
ambitious, capable learners who:
Set themselves high standards and seek and enjoy challenge. 
 Are building up a body of knowledge and have the skills to connect and apply that knowledge in different contexts.
 Are questioning and enjoy solving problems. 
Can communicate effectively in different forms and settings, using both Welsh and English. 
Can explain the ideas and concepts they are learning about › can use number effectively in different contexts. 
 Understand how to interpret data and apply mathematical concepts (Welsh Gov, 2015:no number)
              enterprising, creative contributors who: 
Connect and apply their knowledge and skills to create ideas and products.
Think creatively to reframe and solve problems. 
 Identify and grasp opportunities. 
 Take measured risks. 
 Lead and play different roles in teams effectively and responsibly. 
 Express ideas and emotions through different media. 
 Give of their energy and skills so that other people will benefit (Welsh Gov, 2015: no number).
               healthy, confident individuals who:
Are building their mental and emotional well-being by developing confidence, resilience and empathy.
Form positive relationships based upon trust and mutual respect.
Face and overcome challenge (Welsh Gov, 2015:no number)


	Differentiation: An access ramp may be needed for children with mobility issues, younger children may need help with reading instructions, and this could be provided by the older children so as to increase the difficulty of the task for them. Older children could also provide assistance with more difficult mathematical concepts such as standard measuring units. Observation and care would be needed with small parts for any child with sensory issues that may be inclined to mouth objects.

	Health and safety: A garden risk assessment and check must be completed before the activity, loose parts must be checked for choking hazards and suitable for the age of the children.


	Role of adult/adults: One adult will observe the activity and one adult will be available to offer assistance to the children if needed. Adults should use language that encourages children to think about mathematical concepts such as less/more, Full/empty/half full, big/small/, long/short, how many, heavy/light.


	The activity: The purpose of the activity is for the children to use their team work skills to follow a mud pie recipe, the process will need them to investigate and use mathematical concepts such as weight, length, volume and number. The children will use both conventional and non-conventional methods of measurement of weight, volume and length in order to create their pie. The activity will allow the children to build on their existing skills and allow the adult time to observe areas that children may need more assistance to develop further.  







Evaluation
The location chosen for the activity is in the garden. It has been shown by Prisk and Cusworth (2018) that learning outdoors can be beneficial for all children’s mental health and wellbeing as it significantly reduces stress levels. Outdoor learning increases creativity and social skills for children, whilst also improving concentration and reducing symptoms of ADHD. Kuo and Taylor (2004) agree with this and have found that the outdoors can have a calming effect on children with ALN such as ADHD and reduce the severity of symptoms allowing children to better focus on the activity. Wilsby (2015) and Louis and Powell (2020) both agree the use of the outdoors for learning can be supported by the work of Froebel and Montessori, who both believed that hands on learning in nature to be engaging and interesting for children offering them opportunity to observe natural math’s including patterns in nature, grouping and classification. However one challenge presented by the activity taking place outdoors would be the weather, according to Knight (2014) in the United Kingdom light rain or cold weather conditions are often seen as something to be avoided but can be overcome with correct clothing. If planning the activity again the weather should be taken into account and wellington boots and wet weather suits included in the resources. 
The activity plan has listed the resources needed including natural materials, mathematical materials and loose parts, the use of which can be supported by Tucker (2014) who states that natural open ended resources provide opportunity for mathematical development and also links to other areas of development. Tucker (2014) also states the importance of conventional mathematical apparatus such as scales, jugs and rulers also listed in the plan. Lyons Early Childhood School (no date) support this view and state that Nicholson’s (1972) theory of loose parts shows that they provide more opportunity for engaging and creative activities than static resources with only one purpose. This can be supported by Early Education (no date) who state Froebel used loose parts but described them not as loose parts but as a set of gifts which he chose based on his own mathematical and scientific knowledge.
Under differentiation the plan makes reference to older children helping younger children with areas of difficulty which can be supported by Tucker (2014) who talks about the work of Vygotsky emphasizing the importance of social interaction in his social constructivist theory, Vygotsky believed that children create meaning from shared experience with others and learn best when building on existing knowledge with the help of a more knowledgeable other. The section makes a small reference to SEN regarding access and sensory issues, however this would not be sufficient alone if a child with SEN was taking part in the activity. Rodgers and Wilmot (2011) state that children with SEN must have an individual education plan (IEP) detailing the nature of difficulties the child faces and an action plan of support to help the child achieve required targets. If completing the activity plan again to include a child with SEN and IEP could be attached detailing the support the child would require during the activity.
The plan also states under health and safety that a risk assessment and check of the outdoor area must be undertaken prior to the activity taking place, this is supported by Robertson (2017) who states that practitioners need to ensure the safety of resources and learning environments by undertaking risk assessment and following the settings health and safety policy. However the plan does not make any reference to the dangers associated with using plants during play, Royal Horticultural Society (2015) states that children are at an increased risk of harm due to the ingestion of plants, they suggest that adults should take care in talking to children about the dangers associated with this and ensure children are aware they should not eat the plants. There is also an irritation risk associated with certain saps and for those children susceptible to allergies, practitioners may need to provide gloves or make other alterations due to this, as with any outdoor play hand washing should be encouraged afterwards.
The activity plan speaks about the role of the adult observing and offering assistance when needed, this can be supported by Tucker (2014) and Johnson (2017) who both explore Bruner’s Spiral curriculum where adults scaffold children’s learning by offering assistance during activities and observing to make plans to revisit the activity and build on the knowledge learned each time the activity is revisited. Thornton and Brunton (2014) support this view of revisiting work and talk about the practice of Reggio Emilia, where they often have long term projects that the children revisit sometimes over a period of months. Thornton and Brunton (2014) also support the use of observation to inform planning for further experiences and skills based upon how the children work during an activity, they go further to say that observation can be used in Reggio Emilia to allow the children to reflect on and revisit earlier experiences. This is done by the adult taking photographs during the activity and recording what the children have said, the activity plan does not state what type of observation is being undertaken and why, this should be clarified in future plans. The plan also states the adult should use language to encourage the children to think about different mathematical concepts, Keith (2017) supports this view and agrees that the use of correct language by adults can encourage children to think about different mathematical concepts during their play. However Keith (2017) goes further to say that adults can make use of open ended questioning to encourage the children to think of mathematical concepts, if creating the activity plan again prompts for open ended questioning could be included in the role of the adult and could include questions such as ‘how do we know?’ or ‘how could we work out?’.
The activity itself involves the children working together as a group, this can be supported by Thornton and Brunton (2014), Tucker (2014) and Robertson (2017) who all agree that group work with a mixed group of ability and age provides opportunity for children to work as a team with a shared experience that they will all learn from, developing critical thinking skills and providing opportunity to learn from peers. Tucker (2014) states that Vygotsky and Bruner both worked on social constructivist theory and placed a high value on learning from a more knowledgeable other, Thornton and Brunton (2014) also state that in Reggio Emilia they place a high value on projects that require the children to work as a group. The activity has a very hands on approach to mathematical concepts and requires the children to weigh and measure, Robertson (2017) and Tucker (2014) both support the idea that children need this hands on approach to fully understand mathematical concepts such as weight and that children build Mathematical schemata based on hands on experiences. This can be further supported by Vogt et al. (2018) who found that play based teaching yielded better outcomes for the children’s learning. The physical action of counting out objects during the activity will also help the children to develop cardinality, which is the process of giving meaning to numbers.  This is supported by Hall (2018) who states that adults need to provide children with opportunity to count out objects in order to help develop cardinality.

Tucker (2014) believes to fully support mathematical development children need a mix of adult led and freely chosen activities in which to explore mathematical concepts. Although the activity in the plan is adult led and the children are required to follow a recipe, the activity could easily be adapted for free play and children could use blank cards to develop their own pie recipes or a pie shop. The development of the activity in to a role play area such as a pie shop would be supported by the work of Smilansky and Shefatya (1990) who found that socio-dramatic play allows children the opportunity to test and practice mathematical concepts together through play.
Resources
As discussed briefly in the activity plan evaluation the use of loose parts and natural objects for mathematical development is supported by Tucker (2014) and Nicholson’s theory of loose parts Lyon’s Early childhood Studies (no date). Further thinking on the benefits of loose parts play can be provided by Ranheim (no date) who states that loose parts are widely available and accessible in the natural environment for children to collect, this simple action of collecting provides connection with the environment. Loose parts provide a playful way for children to explore all areas of math’s, for example, pinecones, leaves and rocks provide opportunity for investigation of shape, symmetry, weight, size, pattern, classification, sorting and counting. These natural materials provoke interest in mathematics and provide a wealth of opportunity for mathematical language and open ended questioning. Smith and Chao (2018) also support this view and state that they are widely used by Reggio and Reggio inspired curriculum. 
Mud and the use of it in mud kitchens are also a great natural resource for math’s Miller (no date) and Rupiper (no date) both talk about the benefits of mud play, it is a rich and engaging form of play and a sensory experience. The action of playing with mud can improve children’s immune systems and creates a release of serotonin in the brain, this release improves learning and cognitive function. Mud play provides opportunity for emergent math’s skills and can be used to explore concepts like volume, weight, number and estimation. Mud play is inclusive and can be tailored to allow play for many developmental levels and actively improves children’s fine manipulative skills. Pitchford et al. (2016) found that fine motor skills and mathematical abilities of children are linked and believes that fine motor development has a crucial role in supporting children’s math’s skills. The use of loose parts and mud play in nature for children’s learning and development can all be supported by the work of Froebel, Louis and Powell (no date) state that Froebel found that children learn best through real hands on experiences and engagement with nature, additional mathematical learning can be found outdoors via positional language and internal mapping of areas.
As discussed above natural resources offer a wealth of open ended mathematical possibility, however plastic resources can also offer many benefits. How we Montessori (2017) and Brauner (2017) both agree that magna tiles offer open ended play opportunities for children to explore both 2D and 3D shapes, create patterns, sort and stack, understand symmetry, spatial awareness and creativity. Brauner (2017) believes that they can be beneficial for children with visual impairment as they provide a manipulative tool that aids understanding of 2D and 3D shapes and are used to gain understanding of 2D diagrams of 3D shapes, which are then folded to create the 3D shape. Hollis Montessori School (2018) believes the use of manipulative tools to teach math’s is central to Montessori curriculum, number rods or spindles boxes are used to teach number to the youngest children and then golden beads are used to give visual representation of number which is built upon to then teach basic operations and then solve complex problems.
[bookmark: _GoBack]The use of manipulative materials is also supported by the work of Piaget and Froebal, Phelps and Stannard (no date) state that Piaget’s theory of stages shows that children build mathematical knowledge by playing with manipulative objects such as blocks, Froebal also used wooden shapes for children to explore and take apart. Phelps and Stannard (no date) believe that block play allows children to practice math’s skills during play and the different shapes and sizes of blocks allow children to compare volume and area and opportunity for sorting and classifying. Children’s later mathematical skill can also be linked to their early ability to create complex block creations. Further to this Jordon (no date) found that the use of the block play area to support early counting and mathematical development resulted in an improvement in engagement levels with the children displaying intrinsic motivation to complete tasks without adult guidance, instead using peer to peer teaching and sharing of mathematical language.
Role of the Adult
As discussed in the evaluation section the role of the adult in the activity plan was vast and included, Bruner’s spiral curriculum, observation, planning long term projects and language used, showing the role of the adult is varied and diverse - Tucker (2014), Johnson (2017), Thornton and Brunton (2014) and Keith (2017). It is believed by Watts et al. (2016) and Vogt et al. (2018) that children who excel at math at a young age carry this ability through with them to adulthood, and those that find difficulty at young age are likely do so as an adult. Early adult intervention can support mathematical development however Watts et al. (2016) suggests that this is not enough alone as external influences such as parental attitudes and support will have an effect on how this is carried through to adulthood. Bennett (2014) explores Bronfenbrenner's Bioecological Model of Development which would support this view, Bronfenbrenner believed that influences from the child’s microsystem, mesosystem and exosystem will have an effect on their behaviour and development.  However Vogt et al. (2018) goes further to say that not only parental attitudes to math but also the attitudes of professionals such as teachers will have an effect on the child’s mathematical development making educators own attitudes to math pivotal for children.
Welsh Government considered the influence of teaching attitudes when designing the New Curriculum for Wales, Welsh Government (2019) states that the Foundation Phase curriculum was too reliant on procedural fluency and did not focus enough on conceptual understanding. Welsh Government (2019) proposed changing from just asking ‘what?’ to ‘what and how?’ would influence the complex relationship between learning and teaching, creating pedagogy for conceptual understanding. Mathematics under the new curriculum will focus on the five mathematical proficiencies, conceptual understanding, fluency, symbols, logical reasoning and strategic competence and teachers will plan activities that allow children to explore these areas and line of questioning. 
This pedagogy takes influence from that of Reggio Emilia, children in Wales (2011) and Smith and Chao (2018) agree that classroom spaces in Reggio Emilia are viewed as a teacher, as classroom spaces are constructed by adults it is the adult’s role to best understand how to make use of the classroom space. Reggio Emilia pedagogues use provocations in the classroom to invite questioning and discussion making use of all of the children’s senses to gain understanding, this line of inquiry encourages early maths as it inspires children’s creative problem solving skills. Children in Wales (2011) and Smith and Chao (2018) also agree that Reggio Emilia place a high value on social interaction between parents, teachers, children and their peers. Discussion, interaction and respectful disagreements are encouraged which allows strong relationships to develop.
This is supported by Siraj – Blatchford (2008) and Overall (2007) exploring the work of Vygotsky who believed that learning was a social activity and that takes place most effectively in groups. Siraj – Blatchford (2008) explores sustained shared thinking further and believes that high achievement in children is directly linked to quality verbal interactions with adults. Most effective when there is a collaborative playful effort between the adult and child to reach an end goal and adults should be actively engaging in SST doing to support and engage children’s learning.
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