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The Young Mathematician: 
Exploration and Problem Solving
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TASK 1
Activity plan for promoting children’s concept of mathematics, and skills of numeracy 
For promoting children’s mathematics adeptness and numeracy adroitness, proper activity plan works as guidelines for the young children as well as the mentors who teach them. Course planning’s very next step is to formulate the course outline so that objectives can be attained with efficiency, and properly outlined work breakdown structure increases efficiency and reduces work redundancy (Buysse & Peisner-Feinberg, 2013). 
For promoting children’s numerical skills and mathematical concepts, activity plan is divided into two procedures:
· Defining the activities, and
· Sequencing the activities in a proper manner (Benninger & Savahl, 2016). 
A well-established twelve-month activity plan for boosting up the young children’s early mathematical proficiency is shown here as follows:
	Month
	Learning aspect
	Activity
	Activity description
	Resources needed

	January-February
	Learning how to count
	Singing songs;
Reading books;
Playing various board or, and card games.
	Songs are particularly effective in embedding numeracy learning. There are thousands of books that help to learn number, and for number recognition, games i.e. rolling dice, spaces count help significantly (Kiernan & Mitchell, 2014).
	Songs like Ten Green Bottles, or Five Little Ducks;
Books i.e. Ten Black Dots, The Very Hungry Caterpillar;
Games i.e. Ludo, ladders, snake games, dominoes

	March-April
	Sorting according to colour, size, shape, etc. 
	Setting up various sorting tasks;
Investing in engaging in sorting toys;
Incorporating sorting with other tasks.
	Sorting crayons according to colour, pasta according to their shape, and blocks according to their size help to develop children’s ability to sort out. Educational toys, and incorporating sorting-out activities to the daily task are quite effective.
	Educationally designed toys;
Blocks,
Crayon colours,
Pasta.

	May-June
	Learning to identify different geometrical pattern
	Finding of patterns;
Making of patterns.
	From clothes, pictures, or even when walking out, children are supposed to be assisted to find out the patterns. Also, with the help of stickers, stamps, and beads, children can be creative to make patterns (McGowan & Schrooten, 2017).
	Stickers, stamps, and beads, 

	July-August
	Recognizing various shapes
	Hunting shapes through various play;
Being creative with different shapes;
Investing in matching games, and sorting shape toys.
	Playing the shape hunt requires roadside walking, and going to nursery, and garden where children can recognize various shapes like a circle car wheel, rectangle doorway, etc. Also making several artworks, creating 3D structure help children to get used to with shape recognition (Kirkby, 2016).
	Involvement with a plant nursery, and garden;
Shape stamps as well as shape cutters for creating artwork;
Building blocks
 

	September-October
	Comparing and measuring
	Simple cooking in order to measure ingredients;
Exploring various measurement ways; 
Arranging build competition;
Playing with timer;
Guessing the volume.
	When children are let to cook with a simple recipe, they will be getting used to measuring through cooking ingredients measurement. Also, playing with other kids with timer, guessing the volume i.e. containers’ water measurement, building towers with building blocks 
	Cooking ingredients,
Timers.

	November-December
	Learning basic mathematical implication i.e. addition, subtraction, multiplication, and division
	Investing in mathematical games;
Playing with small numbers (Wheater, 2012).
	Basic mathematical aptitude requires everyday practices of mathematical implication and mobile apps like Byju, YouTube tutorials, and practice books help children to obtain numerical competency. 
	Basic mathematical books for young children;
YouTube tutorials, and other learning mobile applications.


Young children are very much keen to learn but if the learning style becomes boring, the objective of learning will not be obtained since the children will not find the learning methodology interesting. This activity plan intends to promote young children’s numeracy aptitude who are basically pre-schoolers, and the guardian and preschool mentors will find this activity plan very much effective. The children are basically taught in the classroom and the adult-child ratio is about 15:1 so that each student can get the mentor’s care properly.  
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Evaluation of the activity plan
Activity plan for the betterment of young children is necessary, early math skills are used by the children throughout regular activities on a daily basis. This activity plan includes patterns, size, and shape understanding, verbal counting capability in both fast-forward, and backward basis, numerals recognizing, quantity identifying and sorting (Bird, 2013).
Young children’s key mathematical concept and numeracy skills have a very good impact on their future mathematical aptitude which is shown as follows:
[image: ]
Figure 1: Learning objectives of early math concepts and their impact on the future
(Bird, 2013)
Young children’s strong concept of number sense, patterns, representation, measurement, spatial sense, estimation, and problem-solving capability have a greater impact later when they grow up and receive higher education. The strong mathematical background helps them to conduct their own research work effectively, understand the key concepts quickly, and build their problem-solving and decision-making capability efficiently. 
Theoretical link with the activity plan
Germany’s researchers have conducted a study on the effects of the disparities of the preschool mathematical aptitude on the primary school student’s mathematical development as well as verbal skills. From the thorough research, their study findings suggested that preschoolers, whose mathematical achievements were very low, could not overcome their mathematical deficits and lacking in their primary schools  (Nurit Viesel-Nordmeyer, 2019). Based on the data of 338 young children, this study found that mathematical aptitude’s consistent development can be ensured through strengthening pre-schooler’s early mathematical competencies. 
(D.C.Geary, 2016) have conducted a study on the systems related to the cognitive aspects, and human brain underlying the development of early mathematical aptitude by reviewing key competencies supporting the learning of early mathematics. By focusing on the inherent system’s contribution, this research study found that children who were mathematically skilled, and whose numeracy aptitude are strong, had better logical capabilities of problem-solving, and intelligence which help to facilitate other learning aspects that are related to the mathematical aptitude. 
Strength and weakness of the activity plan
This activity plan does precisely point out the key activities, and how each activity can help to achieve certain numerical skills. The weakness of the plan is the activities are not designed in a cross-functional way rather two months are scheduled for obtaining each skill. So, the reorganisation of the plan is necessary where students can develop multiple skills simultaneously (Mansfield, Pateman & Bednarz, 2016). Also, since real-world activities are included in the activity plan, proper health and safety measures are taken, and mentors are dedicated to the betterment of the young children. 
Evaluation of key skills that are obtained through the activity plan
The activity plan helps the mentors to have the idea of teaching direction and so, young students also get the idea regarding their learning direction. Through proper activity plan, learning seems fun and so the significance of the formulation and implementation of the activity plan is crucial. Through proper number sense, young children aged two can count numbers forward, later they can count the numbers backward, and this learning procedure leads to the development of more complex numeric skills like addition and subtraction (Poncy, Duhon, Lee & Key, 2014). With the help of words, objects like blocks, pictures, and symbols, mathematical problems become more real. This representation skill helps children to understand the key concepts of mathematics easily, and effectively, which makes them feel that learning mathematics is fun. The formulated activity plan includes recognizing shapes, size, direction, movement, and position which develop the young children’s spatial sense. When they grow older, this sense helps them to figure out complex geometry. The estimation skill is crucial to make a good projection regarding somethings’ size or quantity. Young children generally find this very difficult, but through proper activity plans, they can make a good guess, and they can have the idea regarding which one is smaller, and which one is bigger (McGowan & Schrooten, 2017). 
Understanding patterns i.e. images numbers, or shapes is important for making a prediction, or understanding about the next move. Also, patterns help to establish connections in a logical way and to utilize reasoning capabilities, and for that reason, young children recognize how day and night come by the revolving of sun and moon around the world (De Anunciação Roveda, Cavalli Bertolucci & Da Silva, 2019). Through proper implementation of this activity plan, young children develop the ability of problem-solving, also research study suggested that young children, whose mathematical concepts and numeric skills are very strong from an early age are better problem solvers than those whose mathematical aptitudes are weak (Nurit Viesel-Nordmeyer, 2019). 
Thus, the evaluation of this activity plan suggests that the proper formulation of the plan to achieve desired goals is crucial, and the mentors and guardians should carefully formulate this activity plan. 
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Resources range, diversity, and their implementation 	
Development of strong mathematical concepts and numeracy skills of the young children requires a range of resources that are included in the activity plan and the resources rage are wide, as well as they are diversified. And the effectiveness of learning techniques and resources has an impact on the quality of teaching and learning, which is figured out through learning assessment. So, the quality and impact of mathematical learning are dependent on the available resources, and effective use of resources is quite related in this context. The learning assessment depends on two aspects which are spontaneous learning, and deliberate teaching. 
[image: ]
Figure 2: Two aspects of learning assessment
(Battersby, 2019)
Key math resources for bringing the mathematician in every child, and their implication through play are discussed briefly as follows:

Figure 3: Key resources for developing early math concepts
(Self-created)
Engaging math games: There are distinct math games which are quite engaging, brainstorming, and involve the exploration of fundamental concepts. Various interesting resources are used as the math games’ part which is: building blocks, crayon colours, artificial fruits, cooking ingredients, etc (Alsina & Nelsen, 2016). Through these various game sets, young children practice and develop basic numeric skills including the recognition of numbers, number bonds, ten frames, subtraction and addition, recognition of shapes, and more. By capturing student’s attention, and captivating their brains, math games help to nurture skills in a more motivating, and fun way.
Chart puzzles: Printable chart puzzles are quite diverse, and help the young children to solve mystery problems. A variety of number recognition and counting adroitness can be developed through chart puzzle, and almost all kinds of mathematical problems can be practiced through chart puzzles (Bureloff, 2018). 
Curriculum map: Curriculum map or activity plan help the mentors, as well as the students, to follow a distinct path of either learning or teaching. If the curriculum map is typed, they are prepared in a colourful way and get printed. But if the activity is handwritten, young children prepare the plan using various crayon colours, and thus they become engaged with the learning plan (Alsina & Nelsen, 2016). 
Self-paced activity card: This kind of cards help to improve students’ art, and numerical aptitude and maintenance of these self-paced cards help the student to note about the learning progress. Also, learning competition can be arranged through self-paced learning cards, and so their uses are diversified. 
Math journals: Math journals quickens the young children’s daily math practices, where children solve common problems of mathematics. Through drawing, as well as writing, students solve various math problems, and math journals basically store the math problems solved by the young children, and crayon colours may help the student to engage with the activity. 
Math apps for learning and practicing: There are various early school, preschool math apps, for instance, Byju, Quick Math Jr which include several free math for practicing. Through mobile app’s exercising math sets, young children can make themselves more confident, and numerically skilled (Bureloff, 2018).
So, the resources of developing mathematical skills and numeracy adeptness are quite diverse, and engaging, if the resources are used in an effective manner. Through various math plays, the skills are developed i.e. building towers through building blocks, practicing addition, and subtraction through counting balls in the colourful ball ocean, drawing, arranging competition to check the competency level of the young children, etc. Thus, learning becomes more engaging and motivating which enables students to understand the complex concept in a more effective way. 
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Monitoring children’s mathematical development 
Progress monitoring is recognised as an effective way to make sure children’s targeted progress, with the help of math instruction that is more meaningful, as well as purposeful. When young children are continually being monitored, teachers and mentors also get the idea about children’s level of knowledge, which will help them to prepare an effective activity plan that is suitable for young children (Reys, 2013). How adults are engaged to the students for developing mathematical aptitude is shown in the form of diagram as follows:
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Figure 4: How students engage in developing mathematical aptitude

(Reys, 2013)
Adult’s role in teaching young children is to make them understand what they are going to learn, help them while solving a problem, and then monitor the progress to figure out student’s competency level. Also, adults need to make a friendly, cooperative environment where a student is encouraged to communicate with the other students, help them, and in some cases, solve problems through discussion, and group work. Also, children in the UK receive better guidance from their mentors than children in African countries, so the regional aspect plays a significant role in the development of children’s knowledge. 
The adults need to make a friendly, cooperative environment where a student is given motivation to communicate with the other students, help them, and in some cases, solve problems through discussion, and group work. Children’s progress is assessed and monitored through continual progress monitoring where developmental progression is used for choosing a task targeting a concept of mathematics, where progress monitoring refers to a systematic approach for assessing with the purpose of upgrading aptitudes. Ongoing progress monitoring diagram is presented below:
[image: ]Figure 5: Ongoing progress monitoring of young children's learning
(Hoppenrath & McKamey, 2012)
The role of adults for monitoring and assessing progress is to assess the student first through observing, and recording, then planning the activities, and finally implementing reorganized activity plan. 
Determining the student’s math knowledge, or understanding level: Necessary information is gathered through observations, formal assessments, and using introductory tasks, from which each child’s level of existing math knowledge is determined, and understanding level or skill level is identified to figure out where instructions and guidance should be given. Proper activity plan cannot be formulated without knowing which area should be taken care of by giving more importance, and which are the student’s weakness areas (Buysse & Peisner-Feinberg, 2013). 
Providing instructions, and guidance: Once mentors accumulate the information of students, and gather an idea about the student’s level of competency, they have to utilize developmental progression to identify which learning area should be focused on, and design instruction-based activities. As par the developmental progression, adults than can form small groups, and design group-based activities that can be either understood by the children or that are slightly above their understanding level. By following the practice guide, mentors can increase the learning’s effectivity by linking mathematical tasks to the student’s interests, and they can accumulate engaging contents i.e. games, art, reading, and music to the activity plan (Alsina & Nelsen, 2016). 
Adjustment of the plan through progress monitoring: After each objective is obtained, assessment, and monitoring should be done to figure out each student’s learning progress. From the assessment, the mentor gets the idea of improvement and modification of the activity plan. So, activity can be reorganized so that young children can be continually engaged in tasks that are not below their level of math knowledge, and competency, or even that are not extremely above from it (Battersby, 2019). When the understanding level is matched with the developmental progress, young children become quite engaged with the activities since the tasks become interesting, as well as challenging to them. 
Thus, the adults have an important role in promoting mathematical aptitudes, and numeracy skills of the young children along with ensuring a friendly environment of learning new things. 15:1 adult to child ratio helps the children to become continually monitored by the mentors, and properly taken care of. Engaging in task in the place where health and safety requirements are strictly followed help the children to grow healthy, sharp, and strong. So, a well-established activity plan provides a wide range of opportunities for young children, which will help them to do something big in the future because of their strong base in mathematics.  
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