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	Activity Plan

	Activity: Addition & Subtraction with counters and figures


	Number of children: 10

	Age of children: 4-5
	Number of adults: 2

	Location: Nursery/Classroom

	Preparation time: 10 minutes (10 minutes explanation)
	Activity time: 1 hour

	Resources: Plastic counters, paper, pens


	Aim/s of activity:
· Encourage children to count independently
· Identify numbers by looking at symbols
· Add numbers together using a mix of data which comprises of the symbols and counters

	Links to outcomes:
· Children are aware of how many counters they possess
· Children are able to correctly identify symbol for the number they are assigned
· Children successfully provide totals for their sums or subtractions

	Differentiation:
· Swap groups to complete activity from each perspective
· Increase the range of numbers (i.e. instead of 1-5, use 6-10)
· Introduce multiplication and division at later stages

	Health and safety:
· Counters can be hazardous for younger children as there is risk of swallowing


	Role of adult/adults:
· Assist with counting
· Assist children when they have difficulty recognizing the symbol they have
· Advise children on the rules of addition and subtraction if necessary
· Inform children whether they are correct with their answers


	The activity:

· Provide each child with a blank piece of paper and pen
· Split the children into two groups
· One half is to be provided with plastic counters – counters to be prepared beforehand ranging from 1-5 counters per child
· Assign other half each with a piece of paper which has a number ranging from 1-5 written on it
· Ask children to pair up with each other
· Ask one child to write down what number they would get if they added their two figures together and the other in the pair to write down the number they would get if the numbers were subtracted







Evaluation of Activity
By nature, children begin to learn from their surroundings. Concepts involving maths and numeracy require additional support to solidify these areas of learning. The action plan above supports several mathematical proficiencies and repeated practice of the activity can also help improve fluency.
The activity plan set out is to help children improve their ability to count using physical objects, identify each number by looking at the symbol and to be able to use this data to perform basic mathematics and solve for answers. The benefit of using two different types of representations for the numbers allows the children to visualise the concept of these numbers in their mind. Conceptual understanding is a proficiency of maths and using this method can help achieve this better. The activity will help children develop strategic competence as it will test their ability to add and subtract values together.
The addition and subtraction activity is an example of active learning. Bonwell and Eison (1991) describes active learning as a process where the students are involved in the learning process and are engaged with the content being taught. With this activity, the children are involved in the mathematical process when they are required to use the physical resources they have been provided to add and subtract. What the goal of this activity is to get the children to think using what they see and can interact with to identify solutions.
Pound (2006) showed that providing children with an example in the data allows them to create an image of these unseen quantities. In this activity the counters are the example and will help form the idea of quantity – this is also recommended by other academics. Varol and Farran (2006) document that the use of concrete tools can help solidify these concepts which they would find abstract to begin with. Used in conjunction with the written symbols would help associate the two.
Children between the ages of 4-5 will benefit from pre-school learning as it will allow them to start developing skills that they would be introduced to in the classroom environment. There is evidence that informal learning at pre-school age can help bring those with a higher risk of academic failure due to their background can benefit from these interventions (Baroody et al., 2006, Watts et al., 2017) and help bring them up to level playing field with their peers.
The initial role of the adults in this activity are to help the children count and to identify numbers through their symbols. The issue here is that for children that are not very familiar with numbers will require intervention. As this develops the adults will then help the children understand addition and subtraction and how these calculations work with the numbers the children are in possession of. As the activity is practiced more and more, the children would develop a better understanding and be able to complete both tasks independently.
The location of the activity would be best suited to an indoor nursery or classroom. Not only will this allow the children to be comfortable in the environment but also help build a familiarity with the structure of lessons that they would eventually participate in during later years. Preparation time for the activity is only 10 minutes. This will include preparing counters to distribute to half the children and writing down numbers onto pieces of paper for the other half. An additional 10 minutes would be best to explain the activity to the children and to provide them with reasonable time to ask questions if they are unsure. 
Resources for the activity are minimal. The children will be provided with pens and paper to write down their answers. One half of the class will be provided with plastic counters while the other half are provided with an additional sheet with a specific number written already. The activity would therefore be quite inexpensive to do.
The activity is predicted to take an hour’s time. It would be more than enough time for the students to count their counters, recognise the number they have been assigned and pair up. This would then lead to discussion between partners and figuring out the answers to they need to write down. This time would also allow the adults to observe each pair and see how they are getting on as well as provide any assistance if required.
The activity itself could be considered quite limited in its original form. Due to the small range of numbers used, the children will only be able to reach certain numbers with their totals. To alleviate this, the differentiations mentioned that could be introduced include increasing the range of numbers used in the activity. What this will help achieve is to familiarise the children with is communicating with symbols. This will provide greater flexibility of using numbers and a better understanding of conventions.
Children are required to pair up once they have been provided with their materials. The benefit of doing so will help the adults provide support to pairs in one go. Children who are also more knowledgeable in numeracy can help their peers understand the work they are doing. In this case, it may be more beneficial if the adults are able to identify the strongest numerates and pair them up with those that would benefit from their assistance.
It is possible that the activity could be seen as too complicated for children of this age range. As mentioned before there is a possibility that some children may not have developed a complete understanding of numbers and mathematical functions yet. Smith (1998) describes the development of number sense in some detail and how it can fall on preschool teachers to provide this learning to children under their care. In this case it could be necessary for the adult supervisors to familiarise the children with understanding numbers before they move onto complete the activity in full. This can be done by preparing the written numbers on paper alongside the counters and helping the children understand the symbols relative to the quantities. By implementing this first step, it ensures that the children would be on a level playing field when it comes to completing the activity.
The benefit of such an activity is that those who come to understand and excel in it, will go on to their formal education with a more comprehensive skill set which will help provide academic success. Addition and subtraction are generally the first functions that children come across in mathematics lessons and this activity could be seen as practice.
For children who required additional learning support, this activity may prove to be quite difficult. Difficulty in grasping the concepts can be a result of many factors. In some cases, the socioeconomic background of a child can have negative effects on their education and as a result makes it necessary to intervene (Jordan and Levine, 2009). Dyson et al. (2013) demonstrated that intervention with supplemental learning provided an opportunity for a majority of children from these backgrounds to catch up to their peers within the control group. 
Dyscalculia is also a factor which can have lasting effects on a child’s ability to learn mathematics. While previously mistaken to be the effect of neglecting a child’s educational needs, it is a condition which is a neurological condition with familial ties (Shalev and Gross-Tsur, 2001). Due to this condition it can be dangerous to assume that simple intervention will help improve a child’s ability to understand mathematics. Kumar and Raja (2008) suggest the use of more visual imagery to help minimise the problems that arise from learning with dyscalculia. The addition & subtraction activity employs the use of counters and figures which provide a visual image for children to respond to. While it may offer more help to use other physical resources instead of the written figures for children with additional learning needs, the written figures themselves may help these children recognise and understand symbols more readily.
Discussion
Resources within settings allow for interaction. These can range from physical objects to be manipulated or to textbooks containing information. Introducing a wide range of resources in the learning environment can help develop a more well-rounded education. Marston (2010) details that while picture books can be used to promote mathematical concepts, they may not all be useful in learning.
An important factor in the use of resources for learning as described by Drews (2007) is that the teacher themselves are able to understand the resource properly. What this means is that the teacher is able to identify how a resource can help children grasp concepts and which particular skills it will invoke in doing so. It is important that in the addition and subtraction activity, supervisors are able to understand how to use the tools to help children understanding the fundamental concepts of mathematics.
Resources play an important aspect in understanding mathematics at an early age. As mentioned previously, physical objects allow children to understand numbers which are unseen. Within the school setting, children will come across numerous problems and questions which require them to use their understanding of numbers to find solutions. Typically, questions they come across in textbooks use visual imagery to help form mental images. In early mathematical learning, it would be ideal to present similar physical objects to help reinforce ideas.
Clements and Sarama (2011) denote that children coming from low-income backgrounds are able to keep up with their peers when provided with physical objects to interact with as part of their mathematical learning. Papic and Mulligan (2007) demonstrate that the use of concrete materials and physical objects had a positive effect on children’s fluency. If we are to take the activity above as an example, the use of the counters from two different perspectives would allow children to grasp the concept of number sense a lot more readily. As the task is repeated a number of times, it should be expected that the children are able to count and deduce answers independently.
If we are to look at different settings it may be more viable to use alternative resources. While plastics are very much the go-to for classroom settings, it is possible to find alternatives in other settings. In the outdoors it could very well be an option to use natural resources to help with learning. Where the classroom would have counters or plastic numbers, the outdoors would have pebbles and leaves to count. What has to be considered when using resources is whether the material is appropriate for the environment and whether there are suitable alternatives which help provide the same experience for learning. The study by Waite (2011) describes a simple exercise that children partake in in outdoor play is collecting objects. It is entirely possible to fit this sort of activity to help learn basic counting skills by providing them with certain number of objects to collect. The issue with outdoor learning is the perceived risks that arise. Generally, children are quite explorative and allowing them roam freely in an open environment can introduce safety concerns. 
While resources themselves play a big factor in the understanding of mathematics in early development, it is important to understand that setting is also important. Children generally start to learn basic principles through recognition of patterns and sequences (Smith, 1998). Claessens and Engel show that pattern recognition in children is one of the many abilities that can help predict achievement in maths, science and reading. This learning starts early and can be described as discovery learning as detailed by Prasad (2011). 
There are a number of ways to monitor progression of children in their development of a skill. Etscheidt (2006) writes that introductory activities are a good way to grasp baseline understanding of children’s mathematical ability. These can then be followed up at later stages with simple observation and formal assessments. The issue here is that assessments shouldn’t be introduced so early into children’s learning as this can put a lot of pressure on them. Ideally for the addition and subtraction activity, it would be beneficial to implement a introductory task to gauge the children’s familiarity with numbers. 
Explanation
The role of the adult is very important in activities in addition to the learning experience they will provide. The adults are present to provide support and to promote a positive learning environment. In addition to this, the adults will be able to assess the progress of the children and identify areas where there is room for improvement. With any activity, health and safety is also a concern. It is important that adults in an environment are able to recognise any risks or issues and be able to avoid mishaps.
When planning to teach mathematics, it is important that teachers are able to grasp concepts of mathematics themselves. What this means is being able to effectively explain these concepts to the children and to be able to help answer any queries that arise. If we delve deeper into the mathematics side, it is important that the teacher is able to exhibit the qualities as denoted by Ernest (1989):
1. Instructor:	Skills mastery with correct performance 
2. Explainer:	Conceptual understanding with unified knowledge 
3. Facilitator:	Confident problem posing and solving
Rose and Rogers (2012) delve further into these concepts and include several more roles the adult is required to fulfil. These include; the creator, the carer, the observer, the assessor and critical reflector. We can extrapolate from the titles what each role encompasses and how these fit into the adult’s responsibilities.
As the creator, the adult will be involved with the development of lesson plans and activities. The adult will be responsible for taking care of the children and providing a safe space for them to learn and develop. Observation will be required to perform other duties such as facilitation, explanation and assessing. As the critical reflector, the adult will be responsible for reviewing materials and lessons to help improve the learning environment.
Not only is it important to exhibit strengths in mathematics as mentioned above, it is vital that the teacher is able to display other characteristics. Simon (1994) describes the qualities that a mathematics teacher should be expected to have in detail:
1. Knowledge of and about mathematics
2. Useful and personally meaningful theories of mathematics learning
3. Knowledge of student’s development of mathematical ideas
4. The ability to plan instructions of this nature
5. The ability to interact effectively with students
What we can surmise from this is that to teach mathematics requires more than simply knowing maths. It is crucial that a teacher understands how activities that they plan are able to aid the development of mathematical ideas and how the teacher themselves can interact with students to help them achieve this progression.
It is important in teaching of mathematics that the students are not simply asked to solve questions. Van der Ven (2011) describes the process in which mathematics is taught in the Netherlands. Generally, rather than provide children with simple questions such as 6x4 to solve, there is more imagery associated with questions. A relatively simple question such as the above is substituted for something more colourful. The example Van der Ven gives here is:
“John is carrying 4 bags, each of which contains 6 books. How many books is John carrying?”
For early mathematics, the most common practice for learning mathematics is through activities. A study by Ng et al. (2003) showed that integrated learning in Hong Kong pre-primary schools was employed. This involved integrating mathematical learning with other activities. The activities ranged from physical, musical and morning exercises. Learning mathematics did take place in some lesson time but integrated learning is used to help build knowledge in basic foundations.
As the addition and subtraction activity is solely focused on completing a task it is not much like integrated learning. To get the most benefit from the activity, it would be best to participate in both active and integrated learning to provide children with more diverse set of mathematical knowledge.
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