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	Gweithgaredd:
Activity:
Create and Play the Build-a-Beetle Game Inside or Outside. This activity involves the children playing the game and  finding the parts from around the setting. Once all the parts are collected and sorted, they will play the game in small groups of four or five.  In the game of Build-a Beetle, players are required to match the numbers on a dice to the body parts of a beetle with the aim of building a complete beetle.

	
Nifer o blant:
Number of children:
20, split into 5 groups of 4

	
Oed y plant:
Age of children:
4/5 years (reception age)
	
Nifer o oedolion:
Number of adults:
3

	
Lleoliad:
Location:
Outside in the garden or playground, or indoors.

	
Amser paratoi:
Preparation time: 
Up to 10 minutes.
	
Amser gweithgaredd:
Activity time:
Up to 45 minutes depending on size of the group.

	
Adnoddau:
Resources: 
Indoor and outdoor areas
5 x dice and shakers/cups
5 x trays to roll the dice onto
10 x laminated sheets listing the items to be collected to play the game.
10 x Containers in which to collect loose parts and natural elements such as pebbles, leaves, and petals. (Children will be paired for this part of the activity)
5 x laminated sheets with clear reference for which number corresponds to which part 




	
Amcan/ion y weithgaredd:
Aim/s of activity: The aim of this activity is to develop a variety of mathematical learning outcomes through play and enjoyment. The sociable and competitive elements of the game draw the children in, they will then begin to learn important basic mathematical concepts. This activity helps children develop number and counting skills. Younger children can practice colour and shape recognition. They develop matching and memory skills as well as observational, social, personal and hand eye coordination skills. This activity can also encourage rich language use through discussion and communication. 

	
Cysylltiadau â deilliannau:
Links to Outcomes:
Foundation Phase (Welsh Government, 2015): Follows the pedagogy of developing skills using play activities and using indoor and outdoor environments. A group activity which lends itself to discussion, problem solving, creativity and sensory experiences.  
For reception age children the desirable outcomes supported by this activity are: 
1. Developing Numerical Reasoning – identifying steps to complete the activity and using the appropriate equipment.
2. Number Skills – understanding quantity, interpreting correctly and using effective strategies.
3. Measuring Skills – assessing and choosing using size and weight values, using positional prepositions in discussion.
4. Geometry – using 2D and 3D to make shapes and models. 
5. Data skills – Sorting, classifying and recording collections. 

New Curriculum and the four purposes (Welsh Government, 2019): 
1. Ambitious capable learners – challenges children to apply shapes and objects to represent something else. To follow instructions and play within rules. 
2. Enterprising, creative contributors – the use of different materials to create this game and the counting and sorting, creativity and teamwork/discussion. 
3. Ethical Informed citizens – thinking through the processes involved in creating and playing the game, working together and playing fairly. 
4. Healthy, confident individuals – physical and outdoor activity promoting movement and use of the outdoors, experiencing probability and chance, time and resource management, interpreting codes and developing numeracy skills. 


	
Gwahaniaethu:
Differentiation: Build-a-Beetle can be adapted for varying abilities and to meet individual needs. Children with additional needs can be supported by an adult and play in a team. The activity can be modified to include less parts. Initially the adults can take part in the activity to demonstrate. The dice can be modified to have numbers up to three, enabling younger children to take part. 

	
Iechyd a diogelwch:
Health and safety: To be carried out in line with the settings policies and procedures on risk assessment. 
· Scan the outdoor area to check it is clear of hazardous elements
· Are there enough staff to supervise? 
· Suitable clothing for outdoor activities

	
Rôl yr oedolyn/oedolion:
Role of adult/adults: This is an adult led activity, with structure and defined instructions. It allows room for the children to take control within the rules of the game. The practitioner will have to explain the activity and model how it is to be carried out. Adults are expected to be involved, supervising, supporting and facilitating. Interaction implementing the concept of sustained shared thinking and scaffolding will support and encourage beneficial participation from the children.





	
Y weithgaredd:
The activity:
· Enthusiastically inform the children that they are going to be creating a game and then playing it. Tell them what the game is and how they will make it. 
· Pair off the children and get them ready to go outside. Give each pair a container and list sheet. Explain that they must collect all the items on the sheet from the outdoors and put them in their containers, being careful to count the items correctly.
· Go through the sheet with them to make sure they understand, show examples. Set boundaries. 
· Everyone goes outside and searches for items. Observe and support. Allow about 15 minutes. 
· Once collected assist the children in checking their containers.
· Bring the children to where they will play the game, place them into five groups of four. 
· Help the children sort out the items they have collected into piles representing the body parts.  Explain the rules of the game, adults must supervise the game play, perhaps joining in to show the children. 
· Players are required to match the numbers on the dice to the body parts of a beetle with the aim of building a complete beetle. The players take turns to roll the dice and chance matching the rolled number to a corresponding body part. Children can play in their pairs or as individuals. 










Evaluation of the plan with links to theory and research.      
The Foundation Phase pedagogy is play-based and aims to immerse children in their learning through activities that are meaningful and engaging (Welsh Government, 2015).   Teaching children through play-based activities has been widely agreed to positively enhance and deepen the learning experience, introducing basic mathematical concepts through play situations helps develop understanding for future learning (Tucker, 2104). This type of game play promotes active learning, the children have a goal, and it keeps them engaged.  As Einstein said, “Play is the highest form of research” (Early Learning HQ, no date)  
The outcomes that are to be achieved through this plan relate directly to mathematical learning, such as numerical reasoning, number skills and geometry. In addition, the plan allows for physical activity and fun. It encourages the children to be collaborative, exploratory and imaginative (Bruce, 2011). In relation to mathematical development the activity plan supports the understanding between numbers and quantities. 
The use of dice will promote learning of cardinality and subitising, these skills are essential basic mathematics concepts in early years education (Evans, 2021) For younger children, dice can be adapted to go up to three instead of six, this helps early development of subitising (Giffard, 2018). Dice games also teach the concept of probability and chance, based on the luck of the roll of the dice, this creates a level playing field, promoting enjoyment and positive self-esteem for those students who may lack confidence (Burns, 2009). 
The plan includes the outdoor activity of collecting materials to build the beetle and this involves counting and sorting skills as well as giving the children choices about the materials they use. This supports the thinking of both The Reggio Emilia approach and Froebel, allowing the children to become designers and explorers, so again supporting mathematical dispositions (Gray and MacBlain, 2015).  
The plan incorporates mathematical concepts of classification and matching. Linking the number on the dice to a beetle body part and then placing it in the correct position on the beetle, this in turn links to spatial and positional language and concepts, such as on top, underneath, in the middle. The format is three dimensional but, if time is limited, the plan can be adapted into a two-dimensional format using drawing therefore introducing other mathematical and creative concepts. It is important that children play these types of games frequently to master their understanding of mathematics so they can progress confidently in their learning journey (Pound and Lee, 2011). This is in line with the Montessori method of teaching, that repetition of number sequences reinforces learning (Clarke, 2015). 
The resources used in this activity plan include the necessary objects to play the game; laminated information cards, containers and dice, and the parts collected by the children. The collection of the body parts is the first part of the activity and these can be loose parts and items from the outdoor area. The body of the beetle could be shaped from a ball of clay or plasticine to enable the other parts to be added on. 
Loose parts enable children to use their imagination and develop creativity, as will collecting items from the natural environment (England, 2021). They will be immersed in a sensory and discovery experience, but with the added goal of looking for specific shapes to build the beetle, such as sticks for legs, leaves for wings. This will require sorting and counting and consequently provoke thought and discussion. This is an important part of mathematical learning as it involves problem solving, collaboration and discussion, making the link between mathematical problems and everyday situations (Tucker, 2014). 
A limitation of the plan is the structured format of looking for specific items to represent parts, however, as children become familiar with the game, the plan can be adapted to allow them to choose what to build and the items to represent the parts. This would allow for deeper thought and imaginative development (Rees, 2019).    
The theories of Froebel and Montessori place the child at the centre of the learning process, with support from educational materials and the teacher as a facilitator (Sonnenburg, 2014). The activity has definitive learning outcomes to be achieved about mathematics, so it is important that the adults apply the concept of intentional teaching (Chigeza and Sorin, 2016) with defined outcomes and a rich learning environment. Piaget and Dewey also viewed the teacher as the supportive educator, with Vygotsky’s theory of the Zone of Proximal Development placing the adult in a nurturing and developing role (Aubrey and Riley, 2016). Piaget believed that children would thrive in a rich and resourceful environment, and The Reggio Emilia Approach is similar in that its values advocate a process of learning through discovery and communication (Reggio Emilia Approach, 2020). 
While supporting the children and giving them plenty of resources and time it is important to also watch out for their safety within the environment (Ministry of Education, 2010).   



The range and diversity of resources to support mathematical education. 
Within the activity there are several resources required. The equipment needed to play the game would be a dice, containers to collect and sort the parts and the reference cards. The parts are an aspect of the activity, so it is important that there are enough available for the children to collect. This game incorporates the use of loose parts and natural materials, as opposed to a manufactured plastic version. Loose parts are preferable because they inspire inventiveness and create opportunities for problem solving and theoretical reasoning (Play Wales Chwarae Cymru, 2017). 
Children can use their imagination and creativity with loose parts as they are not clarified for a use like toy would be (Pacey, 2020). In this activity a stick could become a leg or an antenna, a leaf could be wings or a body. Because the children will be working in pairs and teams, they will be able to discuss their ideas, and work together to solve real problems enabling them to develop the skills they can later apply to more abstract mathematical learning.  
The theory of loose parts in play was coined by Nicholson (1971), promoting the infinite possibilities for extending the imagination and creativity of children.  The use of these variable materials is still just as relevant today because they are so readily available and valuable in children’s education (Robertson, 2017).  Loose parts are open ended resources, everyday objects, recycled materials, fabrics, wooden items, construction materials and natural materials such as sticks, leaves and pebbles (England, 2021). 
In the activity the children will have to work out how many parts they need, if they have enough and if they will fit.  Using a themed game, such as Build-a-Beetle, helps younger children to stay on task, they are encouraged to search for the parts, use their senses and make tangible connections. This will increase curiosity and improve the learning experience (Rees, 2019). 
The use of the outdoors as a resource is promoted by Montessori. Incorporating nature and its abundance of resources into the learning experience is ideal for teaching and learning mathematics. There is opportunity to use this resource to practice classification, ordering and counting by recognising patterns, colours and shapes (Wisbey, 2015).  Furthermore, when children touch and explore objects, they begin to understand varied physical properties. The ability to classify and sort objects based on property, position and quantity is an important step in logico-mathematical learning (Ashbrook 2017). 
Additionally, using the outdoors allows questions and issues to arise that may not be anticipated by the teacher, as in the Reggio Emilia Approach, the environment becomes the third teacher (Wagland, 2015). The child’s natural curiosity will lead them to become involved in analysing their surroundings. Children are intrinsically motivated to explore patterns and sequence, so the use of loose parts in the natural environment lends itself perfectly to mathematical development (Wilding, 2020). Indeed, the outdoor environment gives freedom and the realisation that mathematics is applicable in all areas, not just within the classroom. The tangible and real aspects of natural and loose parts are relevant to young children and encourage deeper thought and learning (Tucker, 2014).
There are other resources and activities available in mathematical play and education. The practitioner must utilise all available resources for their mathematical potential and be able to communicate this effectively to the child (Tucker, 2014). Babies begin to understand mathematical concepts, such as subtraction in games like peek-a-boo, young children can play toy shops and take part in cookery (Pacey, 2021). Playing with balls and blocks, shape sorters and jigsaw puzzles will put young children on a positive path to mathematical understanding. Indeed, the use of stories and songs that include number sequencing will introduce children to numerical concepts and language (Clarke, 2015). Adults can demonstrate the meaning of quantity by counting fingers and toes or using props. This links to the concept of conservation, the idea of a number being constant qualifying a quantity, for example 2 means 2 toes. Repetition and demonstration help enforce the understanding of conservation and ensure that children progress from repeating to understanding numerical values (Richardson, 2013). The adult can use conversation involving numbers, such as date, time, and height. 
More recently the use of technology within the curriculum has become prevalent (Welsh Government, 2015). It is essential that children have the digital literacy and competency skills to be able to operate in the modern world (Donaldson, 2015). Children in early years settings have access to computers and tablets to play games and solve problems. In a recent study it was found that children respond better by working on tablets (Stamatis et al, 2016). Being able to touch the screen as opposed to using a keyboard enables them to use this kind of technology effectively and confidently from a young age. 
Furthermore, the importance of teaching computer coding skills, means pupils may become confident developers of technology as opposed to just consumers, this is being incorporated into the new curriculum (Welsh Government, 2020). Mathematical problem solving such as asking questions, perseverance, connecting mathematics to other subjects and real life, are skills that can be applied to the development of all digital technologies in use today (Cotton, 2016).  

The Role of the Adult. 
The role of the adult within the Foundation Phase is to have a sound knowledge of childhood development and to be able to support growth in confidence by having positive learning experiences (Welsh Government, 2008). Practitioners are required to plan and provide opportunities for children to learn through play in enabling and inclusive environments. Within the new curriculum for Wales, the vision for mathematics and numeracy is outlined in the Areas of Learning and Experience. Mathematical learning must be engaging and accessible, and it must be valued as a life skill with a need to develop positive attitudes towards the subject. (Welsh Government, 2019).  Unfortunately, there is a culture of negativity around mathematics in the United Kingdom, which filters down to children who switch off from the subject at a young age (Guardian, 2012).
The practitioner must plan and execute this activity carefully to ensure it is interesting and engaging, this can be achieved by using thought provoking language and open-ended questions (Welsh Government, 2019). Meaningful conversations between the practitioner and children will create an intentional learning environment and will enable them to develop a growth mindset, improving confidence in their ability and potential (Murray, 2021). There must be enough time for children to explore, search, and discuss with planned resources inspiring and promoting learning opportunities (Tucker, 2014). 
It is important that the adults join in and play the game, demonstrating and modelling behaviour and using relevant language (Rees, 2019). Engaging children in mathematical based games can promote experiential learning, this in turn fosters strong engagement in the task and enthusiasm, with the adult providing a supportive role the child to develop positively (Zhang et al, 2020).  Children perform better when they perceive themselves to be playing and the adult needs to recognise their role in this situation. By becoming a participant instead of an instructor, they will be welcomed by the child into the activity, while still providing support (McInnes et al, 2013). 
To illustrate this point is the concept of Sustained Shared Thinking. Adult – child interactions, where both are equally involved and interested, provide effective learning moments. The adult must be sensitive to the attainment level of the child and their emerging skills (Neaum, 2019). Sustained Shared Thinking is a useful tool in mathematical teaching because it lends itself well to problem solving situations, encouraging inquiry and thought (Queensland Curriculum Assessment Authority, 2017). It also aids cognitive and social skills, which can be reinforced with praise and encouragement (Welsh Government, 2008).  
Being involved will also allow the adults to observe and understand the children better.      While observing, the adult can get a good understanding of a child’s attainment level and plan future learning activities to support them (Ministry of Education, 2010). This is supported by Vygotsky’s theory of scaffolding, where practitioners help students find effective methods to fulfil their potential and reach their goals (Bates, 2019). Similarly, Bruner’s theory of the spiral curriculum promotes meaningful learning suggesting that the teacher revisits and builds on the complexity of subjects as the child progresses (Gibbs, 2014).  
While teachers are charged with delivering education, it is important to remember that adults are also responsible for creating curriculums. PISA reports assess global education. While Finland and China score highly in attainment the differences in their curriculums are considerable. Noticeably when it comes to equality, the difference in performance between schools is extremely low in Finland, and yet China ranks in the almost fiftieth. This is because Finland’s education system is free to all, whereas the best Chinese schools are extremely expensive to attend, increasing the potential attainment gap between rich and poor (Schleicher, 2018).   
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