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	Assessment name
	What is it?
	How it works
	What can it tell you

	CONCEPT - 
Basic understanding of number assessment 
	A baseline assessment that probes the component skills that underpin basic understanding of number. 
	School professionals who know the child complete the activities collaboratively with the child.   Each subtest within the assessment should be completed.  

The adult running the assessment will need to prepare resources in advance, such as number cards and printing out of the assessment templates, and summary sheet template.

	· Identify which of the component skills that child has mastered, and which component skills are difficulties; this will enable targeting of specific interventions to address component skill weaknesses. 
· Information about ‘thinking behind’ the child’s chosen methods and execution of the method

N.B. The conversation between the child and teacher is a valuable tool when building a profile of strengths and difficulties. This provides insight into the ‘thinking behind’ the child’s chosen methods and execution of the method. 
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1. Number Magnitude

	
Subitising

Primary school children (KS1 upwards) should be able to subitise up 4-5 items e.g. instantly recognise the size of a quantity without counting. 

Three-year-olds can subitise 3 items, and 4-year-olds can recognise 5 dots on the side of a dice.  Difficulties with Subitising suggest poor number sense  


Resources
· Resource card 1 Subitising Dot cards
· Counters and a piece of large paper or cloth

https://www.twinkl.co.uk/

	
Subitising Example Activities
 
Cards: show the child a card, one at a time for a few seconds.
Use Dot Cards – selection of 6 cards showing random dots
Q How many dots? 

                                                                                          [image: https://jenniferbrokofsky.files.wordpress.com/2017/04/subitizing-dot-cards.png?w=219&h=380]
                                
Counters: start by showing the child two counters, cover with a sheet of paper or cloth. Group counters in 2,3,4,5,6,7, in separate containers so child does not see adult counting the counters out 
Q How many counters do you think there are? How many counters did you see?   

  [image: http://1.bp.blogspot.com/-wh56OjLkZQw/UVk6S8MVSpI/AAAAAAAAOv4/SdylLaRSC7g/s1600/division+dice+roll.jpg]



	
Comparisons

Understanding comparisons between different magnitudes, e.g. 12 is greater than 10.

Children need opportunities to see and begin to apply their understanding by comparing actual numbers and explaining which is more.

Resources
Resource 2 Sweets in a jar
Resource 3 Picture Card frogs 
Resource 4 Number line 
Resource 5 Missing numbers
	
Comparison Activities

i) When shown a group of objects can the child recognise which has more and less?  Give a child two boxes and explain one has 5 sweets in and the other has 3 sweets in. 
· Which box would they pick to keep and why?
· Does the child recognise if one more is added that the size of the group is larger?
· Does the child see that if an object is one less their size of the group is smaller?

ii) Gain insight to the child’s understanding in recognising that if they add one, they will get the next number, or if one is taken away, they will have the previous number. For example: There are 4 frogs on the log, 1 frog jumps off. How many will be left? How do you know?

iii) Ask questions to see if the child can compare numbers that are far apart, near to and next to each other. For example, 8 is a lot more than 2 but 3 is only a little more than 2.

iv) Child to look at the image below.  
- What numbers are missing from this number track? Explain how you know
- What number is one more than 11, one less than nine? 
[image: numbertrack]

	
Estimation

This skill requires children to estimate the size of a quantity before calculating.  This provides a useful insight into the child’s sense of number. 


Resources
Objects which can be counted and covered e.g. counters, cubes, buttons, wooden beads etc
	
Estimation Activities

Place between 0-5 counters on a table. Cover the counters quickly. 
Q How many do you think there are? 
Instruction: Now count the counters. 

Repeat for between 5-10 counters 
Repeat for up to 10-15 counters. 
Repeat for 15 – 30 counters








	
2. Meaning/Counting 

	Recitation  
Recitation is the learning of the numbers names and reciting them in sequence. 
Children need to know number names, initially to five, then ten, and extending to larger numbers, including crossing boundaries 19/20 and 29/30.

	Recitation/oral counting activities
Q. How far to do you think you can count up to? 
Ask the child to count in 1’s as far as they can.
Can they start from any given number? 

	One to one correspondence
Learning to synchronise each number name with one object counted. 



	One to one correspondence activities
Provide the child with a range of opportunities to count, e.g.: 

· Counting things of different sizes helps children focus on the numerosity of the count. E.g. How many children sitting on the carpet or lining up
• counting things that can’t be seen, such as sounds, actions e.g. Clap hands, tap a drum, 
• counting things that cannot be moved, such as pictures on a screen, birds at the bird table, faces on a shape

	Cardinality
Understanding that the last number in a set represents the quantity in the group
Children need the opportunity to count out or ‘give’ a number of things from a larger group, not just to count the number that are there. This is to support them in focusing on the ‘stopping number’ which gives the cardinal value.
	Cardinality activities
E.g. Count these shells carefully. How could you make sure that you have counted them correctly?
Now, count out 9 items from the group (e.g. of 12 items)

	




	Ordinality
Understanding the last number in a count represents the place in a sequence.
Resources
A range of objects displayed in a straight line or use Resource cards 6a and 6b.   If you write these numbers in order, smallest first, which number comes third?  7, 13, 23, 3



	Ordinality activity
Children use ordinal numbers (first, second, third) when describing the position of objects, people, or events, for example, indicating who is first in a queue or line, who is first, second and third in a race or competition.

Here is a row of four coloured counters. Which coloured counter is the first, third, etc.
[image: rygb]



	Place Value
Understanding that the position of a digit in a number affects its value.  
Part whole – identifying smaller numbers within a number 
Inverse operations 
A number can be partitioned into different pairs of numbers
 A number can be partitioned into more than two numbers 
Number bonds: knowing which pairs make a given number
· Partitioning 
· Identifying Th, HTU
· Recognition of teen numbers as ten plus a single digit.
· Bridging 
· Principle of exchange using coins 
Knowledge of 1’s, 10’s,100’s, 1000’ s



	Place value activity

· Provide opportunities to see small numbers within a larger collection.
· Encourage exploration of all the ways that ‘five’ can be and look. Children are encouraged to look closely at numbers to see what else they can see. This reinforces the concept of conservation.
· Need opportunities to partition a number of things into two groups, and to recognise that those groups can be recombined to make the same total. 
· Encourage children to say the whole number that the ‘parts’ make altogether of a multi digit number e.g. 23 is 2 tens and 3 ones 
· Children need opportunities to explore a range of ways to partition a whole number. The emphasis here is on identifying the pairs of numbers that make a total. Children can do this in two ways – physically separating a group or constructing a group from two kinds of things.
· Which number is left? What would you need to make another pair?
[image: digitcards]



	
3.  Number Referents


	
Understanding of number symbols e.g. that ‘6’ is the same as ‘six’ 

Resources 
Resource Card 7: Word Cards
Resource Card 0 -Numbers  0-10, 
Resource Card 8 - blue marble - 0-10 

	Number Referents Activity
Show the child number cards / word cards 0-10, Is the child able to match the number to the quantity?
Ask the child to collect a range of objects each representing the same number can e.g. six cars, six pencils, 

Show the child pictures of different quantities. Ask the child to match number to the word. Can the child apply this understanding by recognising when the quantity does not match the number, i.e. if a pack is labelled as 6 but contains only 5, can they identify that this is not right?




	
4. Concepts of more and less


	Understanding of concepts such as ‘more’ or ‘less’, and ‘larger’ or ‘smaller’

Resources
Resource card 8a: Picture of keys to sort 
Resource Card 8b: Pictures of towers to order 

	Show the child different sets of different quantities Using shapes / objects can the child recognise which set has more/ less objects. 
 
Provide the child with big and small shapes. Can they sort shapes/ objects into two groups larger and smaller?

Labelling groups with the correct numeral. 
Does the child spot the error if a group is mislabelled? For example, 'The label on the pot says 4 and we have 5

	
5.   Number Relationships


	
· Awareness of number patterns and sequences.
















	
Number Relationships Activities 
Counting in 2’s 
Q Can you count in 2’’s? Can you count up to 20?
Ask child to count back from 10,20
If this is easy for the child, ask the next question
Q Can you count in 2’s from 3?

Counting in 5’s  
Q. Can you count in 5’’s? Can you count up to 50?
Q Can you count back from 25? 

Counting in 10’s
Q Can you count in 10’s? Can you count up to 100?
Q Can you count back from 70? 
Can you count in 10’s from 2 stop at 42?
Can you count in 10’s from 3 stop at 43?

Can the child continue a shape /colour pattern with increasing complexity e.g. two shapes, three shapes, four? 

	
· Pattern: demonstrate the ability to understand/perceive a non-numerical pattern

Resources
Resource card 9a 
	
Suggested activities
Prepare objects (e.g. 2 different shapes such as triangle and square) and/or use resources cards
· Can the child copy the pattern exactly using the same shapes?
· Can the child continue the pattern (e.g. square, triangle, square, triangle…)?
· Can the child copy a more complex pattern (e.g. using more than 2 different shapes)?
· Can the child continue a more complex pattern?
· Does the child know the difference between copying and continuing a pattern?


	
· Skill develops towards understanding number bonds.

Resource Card 9b: Number bonds 




	
Can the child make number bonds to ten and recognise addition? 

Show me a pair of number cards that sum to 10. Can you find all the pairs?
Which number is left? What would you need to make another pair?
[image: digitcards]

	

Counting forward/ counting on
 
Children should be able to count on from any given number 
	
Counting Forward Activity

Instruction from adult
· Count forwards from 5 up to 12
· Count forwards from 16 up to 23
· Count forwards from 27 -35


	

Counting backwards




	
Counting Backward Activity

Q Which number do you think you can back from
· Ask the child to count back from 5, 10, 20 
· Ask the child to count back from 16-0, 33-0, 50 -0


[bookmark: _Toc48143158]
Guidelines for analysis of CONCEPT assessments

See considerations below when reviewing the responses from the child as explanations for a child’s difficulties with specific assessment tasks above.  

Subitising task.  Does the child experience a lack of connection between counting as an activity and the realisation this procedure represents a quantity?

Comparison task
· Comparing numbers involves knowing which numbers are worth more or less than each other. This depends on 1, understanding cardinal values of numbers, and 2, knowing that the later counting numbers are worth more (because the next number is always one more). 
· Difficulties might arise due to the child not comparing the numerosity of the group but instead considering the group in terms of size of objects e.g. four dinosaurs in comparison to five counters. 
· Does the child know what the next number is in the number line?  

Estimation task.  Is the child able to consider the context in their estimations?  That is, giving a larger number that the initial number involved, e.g.   ‘There are 5 sweets in this box and then I add 3 more sweets, how many do you think there are?’ The child guesses there are 4 sweets in total.  

Counting skills task
· Does the child have working memory difficulties, and/or short-term and long-term memory difficulties?  
· Has the child had sufficient time (in relation to their individual capabilities) to develop and practice counting consistently and accurately?   

Recitation difficulties may arise if the child mis-hears / confuses the numbers such as the teens with the larger ten’s numbers, e.g. 13 and 15 with 30 and 50.   

One to one correspondence:  is the child missing out an object or counting an object twice practice? Is the child counting too fast and not synchronising counting each object with the verbal count?




Cardinality: 
· Practice at verbal counting supports the development of a child’s ability to understand ‘cardinality’ – therefore has the child had sufficient opportunity to practice this skill?   
· Is the child struggling with the automatic recognition of a quantity (Subitising) when asked how many cars are in a group of four and so will continue to count in one’s recounting ‘1, 2, 3, 4,’ without concluding that ‘there are four cars in the group’?
· Is the child counting beyond the quantity required e.g.? When asked to ‘get five pencils’ from a tray, a child just grabs some, or carries on counting past five

Ordinality: Does the child have difficulty understanding positional language and applying it to objects and therefore struggles beyond knowing the ‘First’ and ‘Last’? 

Place value: knowing numbers are made up of two or more other smaller numbers involves ‘part–whole’ understanding. Learning to ‘see’ a whole number and its parts at the same time is a key development in children’s number understanding. Partitioning numbers into other numbers and putting them back together again underpins understanding of addition and subtraction as inverse operations. Children have difficulty with composition and decomposition, which can impact on developing knowledge of place value. 

Children’s difficulties with this task may arise due to difficulties with:   
· Recognition of multi digit numbers and the place value
· Recording multi digit numbers e.g. 36 may be recorded as 30 tens six ones 306 
· Auditory confusion over teen and ty numbers.
· Confusion with written method e.g. number lines and column method 
· Understanding and explaining the principle of exchange
· Zero in the wrong place – children need to consolidate place value work and building numbers up
· Reversals of digits – child may have spatial orientation difficulties

Number Referents 
· Children may have a weak visual Memory for retention and recall of visual cluster of objects such as dot patterns, or any visual representation of a quantity up to ten and so have poor visual perceptual difficulties or poor pattern awareness.

· Difficulties with holding visual image in memory (linked to working memory difficulties), and/or integrating visual image with auditory information (processing difficulties), may struggle with this task.   

Dot patterns, or visual clusters, help children to form a visual pattern, of a quantity without counting. As children develop their awareness of the visual clusters / dot patterns and begin to commit the pattern to memory, children are also integrating the visual image with the image of a numeral, with the auditory form of the numeral and quantity. See figure 1 below. Children who are not able to hold this visual image in their memory and recognise the size of the set, through observation have not conceptualised number.  Children who struggle to integrate the visual image, with the numeral 5 and auditory form f-i-v-e to the quantity ‘have difficulty in learning number concepts, number relationships, particularly addition and subtraction, maths operations on numerals and numbers e.g. integers. These children keep on counting on fingers or on number lines to find the sums and differences of even two small numbers. They also have great difficulty in automatizing facts. (Taken from Sharma 2019 p15 Mathematics for All- Access to meaningful math in efficient ways).

[image: ]Figure 1






Concept of ‘more’ or ‘less’

Is the child able to visually see which is more or less, and then numerically be able to understand this concept; big jump from concrete to abstract (e.g. the symbolic number that represents the quantity).   Need to be secure in visual comparison before understanding the abstract. 


Number relationships 

Children may have difficulties with working, long and short- term memory and/or may not be secure with concrete, pictorial, and abstract representations. Using a variety of strategies and manipulatives to reinforce the concrete, pictorial, and abstract methods, enable child to consolidate their understanding and store the strategies in long term memory.   Children may have difficulty with: 
· Being unable to subitise –recognise small quantities and so starting to count form 1 up to the given number? e.g. 1,2,3,4,5 before counting 6,7,8,9,10,11,12
· Child’s may use fingers to count, look as though they are trying to visualise the numbers 
· May omit teen numbers 
· Crossing the decades boundary
· Counting forward: Does the child recognise the repeated addition number pattern? 
· A weak long-term memory impairs the ability for children to retain and recall facts and procedures over time; is there evidence that the child needs support with their long-term memory? 
· Under-developed ‘number sense’ can undermine this skill area.  


Analysis of pattern assessment
If not able to do this – do they understand the word ‘copy’; do they have well developed fine motor skills; can they perceive the visual pattern e.g. by explaining in their own words their idea of ‘pattern’ from the prompt card.  That is, the idea of something being repeated.  

Counting backward
· Does the child count up to the given number before counting back or count slowly? The child may have slower processing skills and a weak visual and auditory number map and recall of sequential number consequently, the sequence is not stored in the child’s long-term memory.
· Crossing the decades boundary for numbers 
· Children have poor sense of numerical order 
· Omit numbers 
· Counting backward: Does the child recognise repeated subtraction number pattern? What’s happening to the value of the number? Does the child count back slowly? Does the child count up to the given number before counting back?  
· Counting backwards places increased demand on working memory – does the child have working memory difficulties?  The use and recognition of pattern is important and can be used to compensate for problems with memory.




[bookmark: _Toc48143190]
Strategies to support development of CONCEPT skills

	NUMBER MAGNITUDE
	Area targeted 
	Suggested interventions

	
	
Subitising

	Issues with subitising, i.e. instantly recognise a group that contains up to four, then five, in a range of ways, e.g. fingers, dice, random arrangement:
· Create spatial patterns e.g. line, dice pattern to develop child awareness 
· Present opportunities for children to see and make arrangements of a range of manipulatives/objects, such as dice patterns and be encouraged to say the quantity represented. 
· Children also need opportunities to recognise objects (up to five) when they are not in the ‘regular’ arrangement, e.g. small handfuls of objects
· Encourage children to show fingers e.g. show me five, show me three (provide visual image of fingers from zero –closed fist- up to ten fingers) 
· using numeral dice in games; matching numerals with varied groups of things 


	
	Estimation skills
	· Numbers that can be checked by counting, 
· Guessing then counting the number of counters or children in a group; pencils in the pot, objects in a hoop.


	
	Comparison skills
	· Present objects in pattern e.g. dice pattern 
· Dice pattern can be used to show different magnitudes 12 is two more than ten, 4 is four less than eight 
· Dice patterns, structured ordered manipulatives can be used to introduce language of less than, more than, 
· Less ordered collection of objects can be used explore ideas of bigger and smaller in relations to visual representation of quantity using:
- ‘tidy-up labels’ on containers and checking that nothing is missing 
- reading number books 
- putting the right number of snacks on a tray for the number of children shown on a card. 
· Children compare which group of objects has more. Can they do this with a large or small visual difference? 
- compare two numbers and say which is the larger? 
- predict how many there will be if you add or take away one?



	NUMBER MEANING/ COUNTING
	Counting recitation 
	· Practice oral counting 
· Practice counting through rhymes, songs
· Number line represented as pattern e.g. dice pattern, dominoes 
· Teen numbers represented as ten three for 13
· Start from different numbers. 
· Practice crossing decade boundaries forwards and backwards twenty and beyond 


	
	One-one correspondence skills
	· Modelling counting in an organised way moving counters as they count 
· Synchronise touching and counting objects to words e.g. 1 object say the word ‘one’ 
· Provide lots of opportunities for counting 
· Count a variety of objects in a range of contexts e.g., pieces of fruit at snack time, balls large and small in PE.
· Use of place counters, objects in lines for counting leaving a space between each item

	
	Understanding cardinality 
	
•	Playing dice games to collect a number of things 
•	Playing track games and counting along the track. 
•	Knowing when to stop ask child to recount the objects.
•	Ask children to count aloud as they touch each object; remind them of the target quantity.
•	Ask ‘how many?’ 
•	Teen numbers separate ten + ones and then count the number as a whole.
•	Place counters, objects in lines for counting leaving a space between each item.



	
	Understanding Ordinality 
	· Ask children to count people, objects and identify the position of each person / object e.g. 
· Who is first in the line?


	
	Understanding Place Value
	· Number talks allow children to discuss what they see. ‘There are 5 spots altogether. I can see 4 and 1, I can see 3 and 2, and I can see 1 and 1 and 1 and 1 and 1.’ 
· Encouraging making arrangements with (e.g.) ten; ensuring the children talk about the different arrangements they can see within the whole. 
· Playing skittles and looking at how many are standing. How many have fallen over? How many are there altogether? 
· Provide opportunities to explore the different ways that numbers can be partitioned, i.e. into more than two groups. Situations to promote this include increasing the number of pots to put a given amount into, e.g. planting ten seeds into three or more pots.
· Children need opportunities to say how many are hidden in a known number of things. For example: ‘Five toys go into a tent, then two come out. How many are left in the tent?’ The child should respond that there are still three toys in the tent.
· Playing hiding games with a number of objects in a box, under a cloth, in a tent, in a cave, etc.
· Demonstrate understanding of teen numbers as ten + another number. 
· Demonstrate using manipulatives addition and subtraction for number bonds up ten then beyond using five and ten counting frames.
· Explain special number patterns of numbers bonds up to ten and beyond.
· Use doubles n+1 method. 
· Use coins to demonstrate and explain understanding of principles of exchange. 
· Use visual cards to build numbers 300+ 40+2 reiterating the value of each card and how the number builds from 300/ 340/ 342





	NUMBER REFERENTS
	Number symbols / referents
	· Children to generalise their understanding and create their own number line of numerals e.g. number 4 on a bus, 6 on door number
· Create number line of quantities, one car, two buttons etc. 
· Match picture to picture checking each depicts the same amount 
· Match picture to number 
· Match number to word e.g. 6 to six  
· Labelling groups with the correct numeral. 
· Do children spot the error if a group is mislabelled? For example, 'The label on the pot says 4 and we have 5 what do? We need to take one away
· Ensuring children focus on the numerosity of the group by having items in the collection of different shapes and sizes.
· Making predictions about what the outcome will be in stories, rhymes, and songs if one is added to, or if one is taken away.
· Children need to have the opportunity to match a number symbol with a number of things. Look for opportunities to have a range of number symbols available, e.g. wooden numerals, (include different examples of a number, e.g. 4, 4, 4 (https://www.ncetm.org.uk/)




	CONCEPT OF 
MORE AND LESS
	Understanding ‘more’ and ‘less’
	
· Return to the concrete phase, being able to make comparisons, e.g. one pile has more, and one has less.
· Develop 1-1 correspondence skills, can count out items
· Create their own pile of objects, one with more and one with less (one bigger than the other).
· Can they share out items to peers, can they give one more to John, - who has more, who has less? 







	NUMBER RELATIONSHIPS
	
Awareness of patterns & sequences 
	Children should be encouraged to notice and explain the regularity of patterns and to predict what will happen next. This lays the foundation for identifying rules, predicting, and generalising. Patterns, recognising and being able to generate sequences and patterns demonstrates an emerging number sense. Number sequences with increments of 2, 5, and 10 also reveal an insight into child’s ability with place value. 

· Practice oral counting into higher numbers and across number boundaries.
· Practice counting starting at different numbers.
· Present numbers in patterns e.g.  Visual dice numbers.
· Ask the child to predict which number will be next.
· Ask child to demonstrate, using manipulates which number pattern is next in the sequence.
· More practice needed with counting back start from 10-0. Use rhymes 10 green bottles.
· Use counters taking one away each time.
· Use base ten blocks or coins to illustrate which digit changes and which remain the same.
· Use shape patterns to copy, repeat and generate patterns


	
	
Pattern 



	· Develop fine motor skills
· Move objects, and support understanding of moving from left to right.
· Help understand different colours
· Examples of what pattern is with different objects (generalise), e.g. shapes, numbers, pencils, blocks, toys.

	
	Counting forward/on
	· Create a visual pattern for each number
· Encourage children to repeat and continue the pattern using manipulatives. 
· Encourage children to demonstrate and explain counting forward / on


	
	Counting backwards
	· Create a visual pattern for each 
· Encourage children to repeat and continue the pattern using manipulatives
· Encourage children to demonstrate and explain counting back. 
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