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The importance of concrete resources: side notes

Resources needed for the CPD session:

e PowerPoint presentation
e White Rose Maths Hub video

e Division investigation worksheet

e Lollipop sticks

e 3 xshort video clips (ten frame; place value counters; cups and counters)

Ask members of staff to bring some of their maths resources with them to the CPD.

Slide 3
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Discussion White Rose

* What concrete and pictorial resources
do you use and why?

* How often are they used?

* Which pupils use them?

Give teachers time to discuss the questions displayed.

Slide 4
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Discuss the different resources displayed and explain that concrete options are endless.
Concrete resources are simply practical items that pupils can hold and manipulate to help them
explore abstract mathematical concepts and the relationships between them.

After slide 4, share the White Rose Maths Hub video, The importance of concrete. Give teachers
time to discuss what they like and/or dislike about the video and explore the key messages.
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Importance of concrete Matiutiins

Look at and discuss the different quotes. Highlight the fact that Debbie Morgan speaks about
three modes: concrete, pictorial and abstract. All pupils (not just KS1 or ‘lower achievers’)
should be exposed to all three modes.

Slides 6-7
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important?(2)

so important? (1)
+ The pictorial stage allows pupils to
demonstrate and sustain their understanding

* It gives children a deep understanding of mathematical concepts and processes
of maths + The abstract stage should run alongside the

* Concrete resources give time pupils to concrete - pictorial stage (enables pupils to
investigate a concept first - and then read mathematical statements and show

their understanding using concrete resources
or pictorial representations).

make connections when formal
methods are introduced

Explain that the concrete-pictorial-abstract approach is based on Jerome Bruner’s important
psychological research. Bruner suggested that pupils need to take three vital steps in order to
develop their understanding of a concept. This systematic approach is designed to give pupils
the time to make connections, notice mathematical patterns and really understand what’s
going on.

Explain that the pictorial stage involve the pupils representing the concrete resource or using a
bar model to clarify what a maths question actually means.

Give an example for the ‘abstract stage’. For example, when teaching addition, pupils can use
or draw base 10 alongside the abstract method (ie formal written columns).
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Print out the investigation sheet used in the video. Allow time for members of staff to look at
the investigation in more detail. Why do we make squares when dividing by 4? What’s the
purpose of creating shapes?

Can the pupils represent this resource pictorially? How?

Slide 9
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How else can you solve 13 + 4 using
concrete manipulatives and pictorial
representations?

In preparation for the next slide, give your staff members time to explore this concept with
different resources or pictorial representations. Jot down ideas on poster paper.
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13 + 4 =3 remainder 1

Show your staff the different representations.

(i) Counters shared between 4
Can be done physically with bean bags and hoops or counters and circles. However the grid is
ideal for bar modelling (sharing).

(ii) Grouping with place value counters

Start by making the number 13. This could also be done with base 10. Look at the tens: can |
make any groups of 4? No, but can | make an exchange? Yes, | exchange one ten for ten ones. |
can make 3 groups of 4 with one left over.

(iii) Rods and rulers for repeated subtraction

We want to see how many fours go into 13. Pupils should start at 13 on their rulers and use the
Cuisenaire rod that is worth 4. They must always arrive at 0. Three whole fours with 1 left over
go into 13.

(iv) Numicons encourage grouping
Start by making the number 13. How many fours go into 13? Place the number four alongside
the number 13. Three fours with one left over make 13.
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Ways in which concrete  “#athstues
resourcescan be used. it Rose

Lollipop sticks were used in the
division lesson.

How else can they be used in maths?

Lollipop sticks were used in the video to represent division. Are there other areas of maths in
which lollipop sticks could be used? Before going through the next slide, give your staff time to
think of different ways of using them.

Slide 12

How else can lollipop  “WathsHues
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Place value -
representingnumbers
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representingdifferent angles
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Place value - Geometry-
understanding tens and ones exploring patterns
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Some examples of how lollipop sticks can be used include:

e Representing numbers, eg tallies or Roman numerals
e Understanding place value: model this to your members of staff with 12 lollipop sticks.

Count sticks up to ten.
When we reach ten we can put these together to make one ten. @
How can we write this? 12 is one 10 and 2 ones. Can we show it in a part

whole model? @ o

What if | wanted to calculate 12-10= __ Can | do this? What am | left
with?
What if | want to calculate 12-5= __ Can | do this? To be able to do this | need to unbundle my

ten so | have 12 ones.

e Exploring angles: can pupils create a shape/picture which has all types of angles?
e Exploring patterns linked to the NRICH problem at http://nrich.maths.org/88/note: is
there a rule for the pattern?



http://nrich.maths.org/88/note
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Addition: regrouping to make 10 ==

Solve... 7+4

Model Calculations
. . i 7+4=11

You try:

O ee®
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OO 5+8=
6+5=

Is there more than one way to solve this?
Option 1: some pupils might count all.
Option 2: others might move three yellow counters to make 10.

Option 3: a group of pupils might move one red counter down to make 5 because they know
that 5+ 5 =10.

It’s important to allow your pupils to explore different ways of getting the answer, but a
teacher will always have a preferred method they want the pupils to use.

How can this resource be used in other year groups?
In KS2 this resource could be adapted eg the ten frame is now worth 1, in which case each
concrete item is worth 0.1 (similarly, it might also be worth 100, 2, 20 etc).

How can this resource be represented pictorially?
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‘ Prove... Zis0.2
10

Model Calculations
[ ]
(1]

oo} 2+10=10.2

Why has 3 been divided by 10 to prove that three tenths is equivalent to 0.3? Pupils should
know that 3 tenths can be represented as 3 + 10. Can this be represented pictorially? How?

Could these resources be used to teach any other concept? Which ones? How? (Suggestion: Try
out the four operations).

What if your school doesn’t have place value counters? Blank counters can be used and as a
school you can decide which colour represents which unit, eg red for ones and yellow for
tenths.

Slide 19
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What’s in the cup?

How can we represent the cups and counters?

Model Calculations

2c+2=c+5
LA \O® | °
B -c {
c=3
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How could this KS3 content be adapted for KS27?
(Example: pupils could be asked to solve 2c + 4 = 14)

Could cups and counters be used anywhere in the KS1 curriculum (eg finding the missing digit in
a problem)? Pupils could have 10 counters and 2 cups, their partner must hide some counters
in the cup and show some. They must write down the calculation 10 =7 + __ and identify the
missing digit.
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“If we do not use concrete
manipulations, then we can not
understand mathematics. If we only
use concrete manipulations, then
we are not doing mathematics.”

Gu (2015)

Concrete manipulatives are essential learning tools, but if pupils use only concrete resources,
then they will become mechanics of maths, rather than mathematicians. With this in mind, the
final quote powerfully reinforces and summarises to your staff the importance of switching
through the three different modes to develop and deepen understanding.




