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[bookmark: _GoBack]Section 1: Activity Plan

	Gweithgaredd:

Activity: Explore 


	Nifer o blant:

Number of children:
4
	Oed y plant:

Age of children: 3 Years Old 
	Nifer o oedolion:

Number of adults: 1

	Lleoliad:

Location:
This activity can be used for indoor play and outdoor play.

	Amser paratoi:

Preparation time:
15 mins to set up.
	Amser gweithgaredd:

Activity time:
20 mins (adult supported)

	Adnoddau:
Resources: Measuring jug, mixing bowl, funnel, counting boats, pine cones, stone, beach shells, wooden tweezers, dried acorns, scoops and wooden stackable wood slices, water, water tray. 


	Amcan/ion y weithgaredd:

Aim/s of activity:
The aim of the activity is to encourage children to explore and be active learners by using natural resources. The aim of the activity is to provide opportunities to expand children’s mathematical development and problem solve.


	Cysylltiadau â deilliannau:
Links to outcomes: This activity is linked to the Curriculum for Wales: Foundation Phase Framework.  Mathematical Development, including using number skills “solve simple problems in a practical situation that involves simple addition and subtraction up to 5” (Welsh Government, 2015, p.32).

	Gwahaniaethu:
Differentiation:
To make this activity more difficult, the adult could ask open questions, for example: “How many stones do you think are on here”. To make the activity easier, use less resources to limited the children choices. Additionally, remove larger amounts of resources, to encourage counting for lower numbers. 


	Iechyd a diogelwch:
Health and safety: Children should be monitored at all times. This activity is not suitable for children under the age of 3 years, due to the 
Some small parts are included therefore children under 3 would not be suitable for this activity. 



	







Rôl yr oedolyn/oedolion:
Role of adult/adults:

The role of the adult is to stand back, encourage self-directed play for 12-15 minutes, followed by asking the children prompts to influence their active thinking. For example: “How many stones do you think will fit in this bowl” or “If you have 3 stones and I take 2 stones, how many are left?”. 

If the activity seems to be easier for some children than others, ask questions to expand their mathematical and problem skills. Such as, “How many different shape stones can you find?” or “Why do some stones fit into the counting boats, but others don’t?”. 

This activity is primarily to use self-directed play, with small prompts to encourage active learning and mathematical development. 


	Y weithgaredd:
The activity:
Step by Step Guide. 
1) Select a free area within the classroom or outdoors, on a table or floor is also appropriate.
2) Gather all resources ready. 
3) Lay out resources across the table, in no particular order, making sure every resource is accessible for all children. 
4) Fill up 1 of the jugs with water.
5) Fill up water tray and place inside counting boat.
6) Invite the children to play.
7) Stand back and observe, what can you see? How are the children using the resources? 
Are there areas which you could expand on? Are the children coming across any problems?
8) After 12-15mins the role of the adult is to prompt appropriate questions to encourage active learning and mathematical development. The children may also have question for the practitioner to answer, to problem solve what that they may have come across. 
9) Allow activity to remain set-up for open-play. 











Section 2 
Evaluation of your activity. 
Strengths. 
Welsh Government (2015) states children in nursery should be able to “sort and match sets of objects by recognizing similarities” (Welsh Government, 2015, p32). The Explore activity links strongly with the Welsh Government (2015) because the activity provides children with a choice of objects to sort and match.
Montague-Smith (2007) points out that if children are given the opportunity to sort resources, they can make a set of common experiences and it provides children with an opportunity to discuss with one another or a practitioner. For example, observing and discussing the shapes of the resources with children will encourage in mathematical development. 
According to Teach Early Years (2020) children learn Mathematics using all of their senses. Teach Early Years (2020), believe that children who experience outdoor learning, use outdoor materials and outdoor resources provides children with the support they need to encourage mathematical development. Including hands on and active learning provides children with the opportunity to experience outdoor objects and benefit from mathematical thinking. (Teach Early Years 2020). 
The Explore activity has a large number of outdoor resources, including shells, stones, wooden slices, pine cones and acorns, all of which can be used to explore all of their senses. In addition to this, the Explore activity includes natural objects which children can use in a variety of ways. Children can sort, count and experiment with all-natural resources, in turn this will encourage mathematical development.
Gifford (2016) state it is important that children experience problem solving situations to learn mathematics. Problem solving can motivate children, it can make children intrigued and make connections with old or new information. According to Gifford (2016) children need to view themselves as successful problem solvers to give them confidence to take on new challenges. Welsh Government (2020) states in the new curriculum, that problem solving is included in one of the four purposes. Welsh Government (2020) believes children should be supported and develop to question and enjoy solving problems. 
The Explore activity has been designed to highlight problems and to prompt children’s thinking. For example, the Explore activity includes a number boat, the number boat only fits certain natural resources, the aim is to make the children think “why does the number boat only fit certain materials and not others?”. Additionally, the activity includes shells, however the shells are of all different shapes, textures, colours and smells. The children may question “why are these all shells, however none of them look the same?”. 
Gifford (2016) claims that it is beneficial for children to be faced with problems and for the adult to respond appropriately. Adults, who acknowledge when children are faced with problems must display perseverance and provide support to the child, this can support children to become positive problem solvers. 
The Explore activity links directly to the current Welsh curriculum. Welsh Government (2015) states that children of nursery age should be able to “solve simple problems in a practical situation that involves simple addition and subtraction up to 5” (Welsh Government 2015, p30). The Explore activity provides children with the option to count up to 5 and count down by using the stones, pinecones, acorns, wooden slices, scoops, counting boats and tongs. Furthermore, the Welsh Government (2015, p32) state that children of nursery age should be able to “understand and use the concept of one more or one less”. This concept can be used in the Explore activity by using all of the resources. An example of this is the pinecones, the pinecones can be shared out across the children, they could have 2 each, a practitioner could prompt the children and ask “what would happen if we added one more? Or in contrast, the practitioner could ask “what would happen if we removed one?” This would spark children to think about their number skills. 
Finally, according to Naeyc (2016) block play teaches children mathematics by introducing methods including length, measurements, prepositions, comparisons, estimation and symmetry.  The Explore activity supports mathematical development by including block play, using natural wooden slices.




Disadvantages. 
Skinner (2005) states outdoor play is beneficial for children to learn mathematics. The Explore activity includes a wide variety of outdoor resources and can be held outdoors. However, a factor to consider would be that some items may not be available throughout all of the year. Another disadvantage to consider is the activity is only aimed for children over 3years of age due to small parts. 
Threats.
An important area to consider when teaching children mathematics is the level of the child’s understanding. The Explore activity encourages self-directed play along with teacher led prompts, therefore the importance of following the role of the adult guide is essential to ensure the activity is used effectively to benefit all children. Pound (2008) states the importance of teachers analyzing children’s skill set by following a method.  Firstly, teachers must observe the child and consider what level the child is at with mathematics, this can be a base for teachers to plan and to prepare prompt questions appropriately. Pound (2008) expands on this by explaining the method of analyzing children’s skill set is based on theorist Vygotsky. Mcleod (2018) states, Vygotsky zone of proximal development is a good tool to use which encourages children’s skills and predicts whether children need to step up a level or down. This will in turn supply the child with the correct encouragement to achieve a task. Referring back to the Explore activity, this highlights that if the role of the adult is not actioned precisely, this will have an impact on the activity aim. Take for example, it could be a threat to the activity if the adult had missed a cue to explain an area to a child, or even if a child is appearing to be finding the activity to easy and the adult not intervening. Montague- Smith (2007) states by teachers observing the child correctly and watching for prompts, this will encourage children to discuss what is it they are doing, which results in understanding. 
Brodie (2014) states sustained shared thinking benefits children’s learning. The Explore activity provides children with the opportunity to share ideas and build on mathematical skills. The open-ended resources included in the activity provides children and practitioners with questions to support learning and encourage sustained shared thinking. Brodie (2014) believes sustained shared thinking encourages metacognition, children’s learning and is a powerful way to gain knowledge of a subject, such as mathematics.  
Communication between the children and teacher is an important factor to the Explore activity along with prompts. McLeod (2018) explains how Vygotsky views communication and children interacting with their peers as an effective tool to develop children’s learning skills. Vygotsky, also states teachers should use learning activities for children with some of their skillful peers, this will encourage children to build of strengths, by learning through others. NRICH (2020) states communication and prompts are important for children’s mathematical thinking. Prompts are opportunities to support children’s thinking and learning and it’s important they are not missed. (NRICH, 2020).  
Opportunities 
The explore activity provides the option to be held indoors or outdoors. Tucker (2005) states outside activities can promote mathematical development with children and offers potential teaching and learning outcomes. An area to consider would be to compare the children’s engagement using the activity outdoors compared to indoors. It would be a good tool to observe the level of children’s engagement inside compared to outdoors. 
Lastly, the Explore activity provides children with the opportunity to use the resources as they wish, enjoy self-directed play and encourages mathematical learning. It must be considered that a mathematics worksheet would not offer these opportunities, in fact, Briggs and Davis (2008) argue mathematics worksheets focus on practical skills and often seen as tasks rather than play. Additionally, Briggs and Davis (2008) state activities such as work sheets determines the level of children’s attention and amount consciousness due to the worksheet being seen as a demand, rather than play.  (Briggs and Davis, 2008). 








Section 3
Mathematical Resources 
Drews (2007) explains mathematical resources can be any specific item or items which provide support for mathematical teaching. Some resources include images, tools, paper and everyday materials. Drews (2007) states some mathematical resources are structured and include a specific outcome. Take for example, number rods. Number rods provide children with familiarization, preposition and support counting. However, Drews (2007) argue that unstructured mathematical resources are often more versatile, they allow children to use resources in a diverse way and more importantly encourage children with purposeful mathematical discussion which encourages mathematical development. 
According to Pitchford (2016) children’s fine motor skills which are used while playing are linked to children’s cognitive and mathematical development. Pitchford et al n (2016) believe children with better fine motor skills have better results with mathematical concepts. Therefore, it is important that the correct resources are provided for children to support this. Additionally, Early Years Careers (2016) state children’s fine motor skills develop when children are using natural resources. Natural resources provide children with the opportunity to use their imagination and support learning. An important factor to consider is that a large majority of schools, day centers and nurseries only include resources which are plastic to encourage mathematical skills. TTS (2017) strongly argues that natural resources are more beneficial than plastic for mathematical learning, explaining that by giving children real resources such as a lemon instead of a plastic lemon provides children with real life experiences and represents real life. However, a plastic lemon does not represent real life. By providing a child with the correct experiences, it enhances excellent teaching opportunities and open-ended questions. For example, asking the child “Why is the skin white?” Why is the lemon spilt into segments”? (TTS, 2017). Additionally, according to Mcleod (2018) Piaget believed children should be supported to become active learners by using real life resources, which encourages mathematical development (Mcleod, 2018). Piaget’s approach promotes active learning by using hands on materials along with by asking students to make their own connections to build a mathematical understanding (Mcleod, 2018). Likewise, Aubrey and Riley (2019) state Maria Montessori also believed that active learning was an essential aspect to children’s learning. Montessori believes first-hand experiences with real life items and allowing children a sense of freedom provides children with their own learning experiences. Tucker (2005) states Piaget believes to encourage mathematical development, children should be given the choice to choose from a variety or resources. Piaget’s theories of self-choice and active learning support children to develop pre-number skills, for example sorting and matching (Tucker, 2005).
Why are outdoor resources good to teach Mathematics? 
Early Years (2015) believes outdoor mathematics activities should be used to encourage children’s mathematics skills and practitioners should consider using outdoor resources as often as possible. Early Years (2015) states outdoor mathematics activities can build children’s independent skills, curiosity and mathematical development. Take for example an outdoor treasure hunt. The resources needed for a treasure hunt can include natural resources. Prompting the children to look around for certain shapes, asking them to look for a certain number of items and asking them to identify different heights of subjects can lead to extending their mathematical knowledge. Activities such as this, enable children to build their number knowledge and put numbers into order (Early Years, 2015). Likewise, taking additional resources outdoors can be beneficial for children’s math development, take for example some mathematics resources such as rulers or numicons from the classroom outside, this is giving the children the opportunity to benefit from the fresh air, encourages mathematical development, along with the physical benefits of being outdoors (Early Years, 2015). Additionally, NCETM (2015) states outdoor learning provides children with a mathematical experience which encourages them to view mathematics in abstract way compared to being in a classroom environment which, at times can be said to feel restrictive (NCETM, 2015).
Resources to encourage mathematics do not have to be restricted to hundred squares, numicons or number lines. Smith and Chao (2018) state Reggio Emilia’s approach to mathematics is to make strong connections using materials, loose parts and artistic displays. The Reggio approach supports that children have the rights to be creative, are capable and should be able to express their own ideas when it comes to learning. Mathematic activities should promote children with the chance to explore, encourage asking questions and think deeply (Smith and Chao, 2018). Instead of children using restricted mathematical resources, such as numicons. The Reggio approach endorses using open-ended materials, such as natural wood slices, stones and artistic images encourages children’s mathematical engagement (Smith and Chao, 2018). 
It is important, when mathematical resources are set up children can re-visit them easily. Corner stones (2017) states it is important that resources are available for children to explore, they can be revisited at any time and are easily accessible for children. Continuous provision enables children to return and explore, reassess their learning and provides children with the opportunity to view what happens over time (Cornerstones, 2017). Bruner’s spiral curriculum supports continuous provision. Harden & Stamper (1999) describe Bruner’s spiral curriculum as a repetition of topics and providing children to re-visit activities, to build on their knowledge.

Section 4
The role of the adult.
Bartlett (2014) states mathematics can be a seen by some as a difficult subject, it has little relevance and is seen as a negative topic. Pound and Lee (2015) believe some adults explain they do not like mathematics, and they cannot do mathematics, usually because they have had a negative experience themselves. It is important that adults make mathematics exciting and the adult does not make negative comments such as “I do not like mathematics” or “when I was in school I did not understand mathematics either” to children, because this may have a negative effect on the children’s view on mathematics. Zan and Martino (2001) discuss how a teacher can influence the opinion on a child by their mathematical teaching methods and personal opinions. If the class is not engaging the children to learn mathematics, they are less likely to learn. Additionally, Zan and Martino (2001) have connected a strong link between people saying, “I like it because I can do it” and “I do not like it because I can’t do it” which displays why the role of the adult is so important when it comes to mathematics and the correct support is provided. Siraj (2015) state children develop strong communication skills, build on emotional well-being and learn about aspects of self-regulation from an early age when practitioners use sustained shared thinking. 
Zan and Martino (2015) highlight the importance of the role of the adult, adults are responsible for making mathematics exciting, creative, engaging and encourage children to learn. It is the role of the adult to ensure this to provide children with the correct support to build of mathematical skills ( Zan and Matino,). 




Should mathematics be taught self-directed or structured? 
Helmbold (2014) argue children benefit from mathematical activities when teachers intentionally and directly give sufficient support to a child. Likewise, according to Ginsburg (2009) children benefit from mathematical activities when teachers intentionally and directly give sufficient support to a child. However, Mcleod (2018) argues the role of the teacher is to facilitate learning, rather than provide direct tuition. Additionally, according to Tucker (2005) Piaget encouraged children to take the opportunity to be taught mathematics through active learning, self-directed play and states problem-solving skills cannot be taught, they must be discovered. These conflicting views must be considered when planning, observing and structuring children’s mathematical support to ensure each child is supported correctly. 
Why is it important that the adult observes children while playing with Mathematical resources? 
It is important the adult observes children while playing with mathematical resources. Rodger (2016) states it is important adults take observations on children to gain an in depth understanding of each child’s development and to plan accordingly. It is important when teaching mathematics, the adult is aware of what stage the child is at to make prompts when needed to encourage mathematical thinking. Rodger (2016) states assessments and planning combined with engaging activities for children will support their mathematical development. An example of this is if a child is finding an activity quite difficult, it is the role of the adult to support appropriately. The role of the adult could be to arrange an activity for all children with mixed abilities to play together to encourage peer learning. Vygotsky’s more knowledgeable other refers to someone who has a higher level of understanding than them, this provides a good opportunity for children to play with their peers along with learning from them. (Discover Early Childhood, 2020).
Harden (2009) explains Bruner’s concept of the spiral curriculum is a useful tool to use which supports children to learn mathematics. The spiral curriculum is a method used to re-visit topics. Firstly, it requires the adult to be aware of the child’s level of understanding, then appropriately revisit using different methods until the child completely understands. Abacus (2016) explains children used to be taught mathematics in blocks, however this led to teachers having to re-visit subjects because of the children forgetting methods. Take for example, addition being taught in October however then not being re-visited until March. Abacus (2016) explains the use of the spiral curriculum is essential because children have a forgetting curve, which if the topic is not re-visited often enough can leads to children forgetting what they have learnt. It is essential when teaching Mathematics to frequently re-visit topics at the appropriate level (Abacus 2016). 
Parents view on Mathematics
It is important that parents are encouraging and enthusiastic about mathematics to support children’s learning. Pound and Lee (2015) state Boaler (2009) argues parents should be using mathematics in their daily life to improve children’s mathematical skills. Puzzles, activities, chess and discussing daily experiences such as time, pre-positions and shapes will build on a child’s way of thinking and should be seen in households to encourage mathematics. Boaler (2009) states parents need to move away from asking children to sit at the kitchen table and work through their Mathematics worksheet and to discuss daily activities to encourage mathematics instead (Pound and Lee, 2015). 
Why is it important that you can revisit resources?
Foundation Years (2012) state the role of the adult is to ensure they plan, arrange a learning environment for children and build on what children already know. Foundation Years (2012) also believe it is important children are given the time to build concentration and process what they are learning, this displays that activities should be accessible to re-visit. Welsh Government (2020) explain the new curriculum includes the expectation for children to think creatively, to become problem solvers to build resilience which in turn makes them better problem solvers in their older years. If practitioners do not give children the opportunity to re-visit activities, this is going against the expectations of the new curriculum. 
What does the role of the adult need to ensure?
Welsh Government (2019) state practitioners should provide all children with the opportunities to reach their full potential. Additionally, practitioners should be aware that all children are different, they have different interests and different needs, however many practitioners plan mathematic activities to suit everyone.  Welsh Government (2019) state practitioners must ensure all children are observed and then reflect on the observations taken in order to ensure all the needs of the children are met. Practitioners should be fully aware of the current curriculum and any changes to understand the expectations and use as a guide (Welsh Government, 2019).  
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