
Visual Representations
Bar Modelling



Introduction…

▪Flora Turner

▪Winchcombe Abbey C of E Primary 

Academy

▪Diocese of Gloucester Academies Trust

▪Mathematics Subject Leader (since 

2017/18)

▪Music Subject Leader, KS1 Phase Leader 

and experienced KS1 Local Authority 

Moderator 



Our context …

▪307 pupils on roll

▪21% pupils receive Pupil Premium funding 

(close to average, 2022 IDSR)

▪16% pupils with SEND (above average)

▪4% (and rising) pupils have an Educational 

Health Care Plan (well above average)

With a higher than average 
% SEND, we have placed a 
high priority on ensuring 

that visual representations 
are accurate and consistent. 



What does 
Maths look like 
in our school?

▪EYFS: White Rose Maths aligning with 

CanDo Maths verbal reasoning skills

▪Y1-Y6: CanDo Maths

▪Specific lesson design for Y1-Y6 

involves the ‘Do It’> ‘Secure It > 

‘Deepen It’ lesson/task design

▪Blended approach when creating 

tasks



What does 
Maths look like 
in our school?

▪EYFS – White Rose Maths aligning with 

CanDo Maths verbal reasoning skills

▪Years 1-6 – CanDo Maths:

… specific lesson design including ‘Do It’, 

‘Secure It, ‘Deepen It’ task design

▪Blended approach when creating tasks





What does 
Maths look like 
in our setting?

▪ EYFS: White Rose Maths aligning with CanDo Maths

verbal reasoning skills

▪ Y1-Y6: CanDo Maths:

… specific lesson design including ‘Do It’, ‘Secure It, 

‘Deepen It’ task design

▪ Blended approach when creating tasks

▪ ‘Maths Meetings’ timetabled separately to allow for 

deliberate practice of key mathematical skills

▪ Mixed-age settings pose difficulty however this year 

the break-out teaching has proven to be successful 

▪ Monthly ‘Maths Challenge’

▪ Specialised Maths days (eg Maths Through Stories, 

STEM)



Our Maths 
journey …

▪ 2018/19 the new Maths lesson approach was trialled

▪ After staff questionnaire, support planning meetings 

were put in place to aid lesson mapping

▪ Pupil voice conducted regularly about new lesson 

design

▪ Regular ‘Maths Meetings’ were then introduced 

▪ Calculation policy changed to reflect new ways of 

teaching

▪ ‘CanDo’ assessments introduced and the ‘Question 

Level Analysis’ spreadsheets used to plan ‘Maths 

Meeting’ sessions each half-term

▪ Monitoring conducted throughout > feedback to staff 

> changes implemented > pupil voice …







Whilst 
monitoring 
our maths
journey …

Teaching was 
strong …

Book looks 
validated this …

Triangulated 
with positive 
pupil voice …

What were we 
going to do about 

it?

Our reported end of 
Key Stage data was 
not reflecting this …



▪ Completed a self-evaluation checklist (CanDo Maths) to identify 

areas of need

▪ Conclusions were drawn that there were inconsistencies in two 

areas: visual representations used by staff and pupil confidence 

with knowledge and fact recall when moving year groups after the 

summer holidays

▪ ‘Ready to Progress Tests’ (CanDo resource) confirmed these 

findings.  It’s not doing the assessments but it’s “what is being done 

as a result of an assessment” …

What were we 
going to do about 

it?



Where to start?

▪Revisited the Intent for mathematics and 

ensured this underpinned how we were 

approaching the subject as a school



Our intent statement for mathematics:

Our curriculum drivers …



Where to start?

▪Revisited the intent for mathematics and 

ensured this underpinned how we were 

approaching the subject as a school

▪Revisited our ‘What Maths Looks Like’ 

document 





Where to start?

▪Revisited the vision for Mathematics and 

ensured this underpinned how we were 

approaching the subject as a school

▪Revisited our ‘What Maths Looks Like’ 

document 

▪Conducted pupil and staff voice 

▪Monitored teaching and learning in more 

detail

Some representations 
weren’t being built 
upon progressively 
and were randomly 
introduced due to 
different teaching 

styles. 



Where to start?

▪Revisited the vision for Mathematics and 

ensured this underpinned how we were 

approaching the subject as a school

▪Revisited our ‘What Maths Looks Like’ 

document 

▪Conducted pupil and staff voice 

▪Monitored teaching and learning in more 

detail

▪Re-drafted the calculation policy and began 

to explore bar modelling more formally





Bar Modelling

… “yeah, we do 
that” …



Bar modelling can sometimes be mistakenly 

used for:

▪ sense making

▪ the “more able” only (eg “Prove how you 

know that your answer is correct by 

representing it through a bar model”)

▪as a method when children don’t understand

▪quickly during “SATs revision” 



Bar Modelling

▪ Subject leader refreshed knowledge of bar 

modelling by completing White Rose Maths 

offer of bar modelling training (online 

videos that can be completed whenever) 

▪ Subject leader led a staff meeting on bar 

modelling for all staff 

▪ Subject leader put together a ‘progression 

of representations’ document so that all 

staff were clear 



‘Mistakes schools 
make when 

implementing bar 
modelling …’

An interesting article on TeachWire 

outlines some areas to avoid:

▪Not fully using the CPA approach

▪ Lacking consistency across the school



Should we allow 

teachers to draw 

them how they 

think is best?  Is 

that a good whole 

school approach? 



“Should we allow 

teachers to draw them 

how they think is best?  

Is that a good whole 

school approach?” 

White Rose Maths produced an article aimed at 

secondary specialists stating the importance of learners 

being exposed to a variety of methods and 

representations. 

We feel that discussions around method efficiency are 

essential but are only fully effective once pupils 

(especially at primary level) have a concrete 

understanding of a method (or representation). 



‘Mistakes schools 
make when 

implementing bar 
modelling …’

An interesting article on TeachWire

outlines some areas to avoid:

▪Not fully using the CPA approach

▪ Lacking consistency across the school

▪Neglecting Early Years





To note …

▪We are aware that this is not an 

exhaustive list of what ‘bar 

modelling’ has to offer

▪It is where we are currently with 

mapping out the progression 

across school



Importance of 
early bar 
modelling

▪ It became clear that introducing the 

foundations for bar modelling into EYFS 

and KS1 was the most important focus 

for our thinking



▪Building up from EYFS is essential for our 

vocabulary journey

▪ Language of “5 is made from 2 and 3” used 

throughout and “we can show 5 bears by using 2 

bears and 3 bears”

▪ Lining objects up in rows for accurate counting

▪ Lining objects up in rows for accurate 

comparison work 

EYFS



▪Autumn term mirrors EYFS with physical part-part-

whole work 

▪Numerals are written onto templates to show 

what each Numicon piece represents

▪Tens frames utilised to represent numbers

▪Objects and pictures of objects used to represent 

values (eg for comparison work) 

▪ ‘Part-part-wholes’ are written in numerical form 

Year One



▪ Part-part-whole in numerical form is used straight away to 

represent number facts

▪ These are then shown alongside cubes (1-digit numbers only) –

firstly, shown vertically and then moving to layering one on top of 

the other 

▪ These are then drawn with a 1:1 correspondence as discrete bar 

models (eg the rectangle representing ‘6’ would be 6 squares wide 

at this point) 

▪ During the spring, aggregation using continuous bars is encouraged 

(where two parts come together to create the whole).  Bar 

modelling is used to represent addition and subtraction problems

▪ The concrete > pictorial > numeral pattern is followed right up until 

the end of the year

Year Two



Discrete bar models are used until Summer term in Y2. 

We then model using continuous bar models. 



Aggregation is where two parts 
come together to make a whole:



Some children struggle with aggregation so we often combine both 
models to encourage them to develop their counting on …

Augmentation = 
start with one 
amount and 
count on …



Peter has 15 grapes.  Jane has 11 grapes. 

How many more grapes does Peter have than Jane?

What prior knowledge does a pupil need to be 

able to make sense of this question?



How would we expect a Y2 pupil to solve this question? 

▪ Hopefully, the child will use their addition facts within 20

▪ … but how can we prove why that is the mathematics that they 

need to do? How can we help to make sense?
15 + 11 = 26 … ?!

Peter has 15 grapes.  Jane has 11 grapes. 

How many more grapes does Peter have than Jane?



How might a representation help a 

struggling Y2 pupil to solve this?

Peter has 15 grapes.  Jane has 11 grapes. 

How many more grapes does Peter have than Jane?

15

11 4

11 + ? = 15
…

11 + 4 = 15

Peter has 4 more grapes 
than Jane.

Placing bars underneath 
helps to avoid the 

accidental addition 
misconception.



▪Bar modelling continues to be used to 

represent the comparison of values, represent 

addition and subtraction problems (including 

the comparison model/finding the difference)

▪Bar modelling is used to represent 

multiplication and division worded problems 

through sharing and grouping

▪Bar modelling is used to solve unit fraction 

problems

Year Three and Year Four



⅕  of a number is 10.  What is the number?

What prior knowledge does a pupil need to be able 

to make sense of this question?

▪ Hopefully, the child will see the link and use x/÷ facts within the 10 times table

▪ … but how can we prove why that is the mathematics that they need to do? 

How can we help to make sense?⅕ of 10 = … ?!



⅕ of a number is 10.  What is the number?

How might we expect a Y3 pupil to make sense of this question?

10 10 10 10 10

⅕

50
5 x 10 = 50

⅕ of 50 = 10

The number 
is 50.



Jamie is thinking of a number.

One half of Jamie’s number is 12.

What is ⅓ of Jamie’s number?

What about this?

?

½

½ of ? = 12. 
12 x 2 = 24.

½ of 24 = 12.12 12

24

Therefore …



Jamie is thinking of a number. 
One half of Jamie’s number is 12.

What is ⅓ of Jon’s number?

8

24 ÷ 3 = 8

⅓ of 24 = 8

24

? ?

⅓



▪ Bar modelling continues to be used to 

represent the comparison of values, represent 

addition and subtraction problems (including 

the comparison model/finding the difference), 

multiplication and division and fractions

▪ Bar modelling to be used when solving 

problems involving scaling

▪ Used to represent multi-step, pre-algebraic 

problems

▪ Representing problems involving ratio

▪ Used as a tool to visualize algebraic problems 

but only as a form of visualisation

Year Five and Year Six



The blue jug contains three times as much water as the yellow jug. 

There are 32 litres of water in total.

How much water is in the blue jug?

What prior knowledge does a pupil need to be able 

to make sense of this question?

▪ Hopefully, the children will be able to quickly visualise a link (1:3 

parts) meaning that they can visualise there are 4 parts overall

▪ … but how can we prove why that is the mathematics that they 

need to do? How can we help to make sense?
32 ÷ 3 = … ?!



The blue jug contains three times as much water as the yellow jug. 

There are 32 litres of water in total.

How much water is in the blue jug?

32

Yellow Blue Blue Blue

¼

32 ÷ 4 = 8

¼ of 32 = 8

3 x 8 = 24

24 litres
¼ ¼ ¼



The mass of 1 sharpener and 4 pens is 120g. 

The mass of 1 sharpener and 2 pens is 62g. 

What is the mass of 1 sharpener?

Pre-algebra …

s p p p p

120g

62g

120g – 62g = 58g

2 pens = 58g

62g – 58g = 4g

1 sharpener = 4g58g



Charlotte has ½ has many cards as Issy.

Issy has ⅓ as many cards as James.

James has 84 more cards than Issy.

How many cards are there in total?

Take away the question … “what do you notice?”

Who has the 
longest bar?

Who has the 
shortest bar?



Our Bar 
Modelling 

Rules

▪ No rubbers allowed, especially when subtracting!  Crossing out 

gives a clearer representation of what is happening when a value 

has been subtracted

▪ The calculations are written alongside the bar model 

▪ ‘Sense making’ of questions is key when exploring worded 

mathematical problems

▪ Numbers are written inside the bars, totals are bracketed outside 

of the bars (there are different representations for this on 

commercial resources so we’ve found it important to be consistent 

across school) 

▪ Consistently asking: “What do we already know?” 

▪ Consistently following the whole school pedagogical approach of 

‘I Do > We Do > You Do’ 

The bar model doesn’t perform the calculation, but 
it helps pupils to see which calculation to perform.



Useful resources 
…

www.mathsplayground.com

Thinking Blocks videos.
Thinking Blocks modelling tool.

http://moldingminds.com/video-
introduction-to-the-bar-model/

Article and video on an introduction to bar 
modelling.

www.mathsbot.com

Manipulatives bar.

Third Space Learning

http://www.mathsplayground.com/
http://moldingminds.com/video-introduction-to-the-bar-model/
http://moldingminds.com/video-introduction-to-the-bar-model/
http://www.mathsbot.com/


Where next for 
us?

▪ Continue to add detail to the bar modelling 

progression

▪ Lead a further staff meeting to ensure all are 

confident when implementing the progression 

▪ Monitoring to continue, matching tightly to the 

progression document 

▪ Conduct pupil voice to analyse pupil responses to 

the visual representations they find most useful 



Image credits:

▪ Winchcombe Abbey CofE Primary School photo: Gloucestershire Live. 

(2021). Winchcombe Abbey CE Primary School. [Photograph]. Gloucestershire: 

Gloucestershire Live.

▪ Necker Island: The CEO Magazine. (2019). Necker Island. [Photograph]. Brookvale: 

The CEO Magazine.

▪ Willy Wonka: The CEO Magazine. (2021). Condescending Wonka. [Photograph]. 

Unknown: Tenor.com.

▪ White Rose Bar Modelling representations provided through paid training videos, 

accessible at: https://whiterosemaths.com/professional-development?page=1

▪ TeachWire article: TeachWire. (undated). 8 mistakes schools make teaching the bar 

model method in maths (and how to avoid them). [Online]. www.teachwire.net. 

Available at: https://www.teachwire.net/news/8-mistakes-schools-make-teaching-

the-bar-model-method-in-maths/ [Accessed 2 March 2023].

▪ White Rose Maths Article and Picture: White Rose Maths. (2019). Why Multiple 

Methods is the Way Forward. [Online]. whiterosemaths. Last Updated: October 2019. 

Available at: https://whiterosemaths.com/latest-news/why-multiple-methods-is-the-

way-forward [Accessed 23 May 2023]. 

https://whiterosemaths.com/professional-development?page=1
https://www.teachwire.net/news/8-mistakes-schools-make-teaching-the-bar-model-method-in-maths/
https://www.teachwire.net/news/8-mistakes-schools-make-teaching-the-bar-model-method-in-maths/
https://whiterosemaths.com/latest-news/why-multiple-methods-is-the-way-forward
https://whiterosemaths.com/latest-news/why-multiple-methods-is-the-way-forward

	Slide 1: Visual Representations
	Slide 2: Introduction…
	Slide 3: Our context …
	Slide 4: What does Maths look like in our school?
	Slide 5: What does Maths look like in our school?
	Slide 6
	Slide 7: What does Maths look like in our setting?
	Slide 8: Our Maths journey …
	Slide 9
	Slide 10
	Slide 11: Whilst monitoring our maths journey …
	Slide 12
	Slide 13: Where to start?
	Slide 14
	Slide 15: Where to start?
	Slide 16
	Slide 17: Where to start?
	Slide 18: Where to start?
	Slide 19
	Slide 20: Bar Modelling   … “yeah, we do that” …
	Slide 21
	Slide 22: Bar Modelling
	Slide 23: ‘Mistakes schools make when implementing bar modelling …’
	Slide 24
	Slide 25
	Slide 26: ‘Mistakes schools make when implementing bar modelling …’
	Slide 27
	Slide 28: To note …
	Slide 29: Importance of early bar modelling
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49: Our Bar Modelling Rules
	Slide 50: Useful resources …
	Slide 51: Where next for us?
	Slide 52: Image credits:

