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Opening the Top Drawer to mental computation
Module 3: Using manipulatives to support mental computation
Information for facilitators
Top Drawer Teachers (http://topdrawer.aamt.edu.au) is a web-based resource developed by the Australian Association of Mathematics Teachers in collaboration with Education Services Australia. 
[bookmark: _GoBack]The Mental Computation drawer is one of six drawers which provide expert advice, teaching suggestions and classroom activities. This module is a guide to the use of manipulatives to support mental computation.


About this module
This resource was developed by
Ann Ruckert
It is suitable for
Teachers of students in Years 2 to 6
The resources for this module available on Dimensions include
Facilitator notes
Session slideshow (available as a PowerPoint and a PDF)
Download 1: Pre-reading: Heirdsfield, A. (2002). Mental Methods Moving Along Australian Primary Mathematics Classroom, 7 (1), 4-8
Download 2: 1 to 100 grid: Chart showing numbers from 1–100 arranged in rows of 10. tdt_MC_1to100grid.pdf (one per participant)
Download 3: Multiplication fact grid: Table showing numbers from 0–100 arranged in rows of 10. tdt_MC_multiplicationfactgrid.pdf (one per participant)
Download 4: Blank multiplication fact grid - 10 by 10 grid with numerals 1–10 along the first row and first column. tdt_MC_blankmultiplicationfactgrid.pdf (one per participant)
This module is
The third in a series of three modules on Mental Computation
Designed to take approximately 60 minutes
Learning outcomes (also addressed in Slide 3)
Participants should be able to:
· Describe how manipulatives and representations can be used to support mental computation.
AITSL Standards addressed 
Standard 1:		Know students and how they learn
1.2	Understand how students learn
Standard 2:		Know the content and how to teach it
2.1	Content and teaching strategies of the teaching area
2.5	Literacy and numeracy strategies
Standard 3:		Plan for and implement effective teaching and learning
3.3	Use teaching strategies
Standard 6:		Engage in professional learning
6.2 	Engage in professional learning and improve practice

Australian Curriculum Links
Pages within the Mental computation drawer contain links to the Australian Curriculum which appear to the right of the page in a grey box.  These contain links to the content description and elaboration for each item, links to Scootle (resources & community) and to ScOT (Schools Online Thesaurus).
Background
Mental computation is addressed in the Number and Algebra strand of the Australian Curriculum: Mathematics, particularly Number and Place Value, and Patterns and Algebra. 
These notes are written to support the delivery of the module. It is recommended that you read them and any supporting materials thoroughly.
You may decide to exclude some activities depending upon the interests and backgrounds of the participants.
Clicking on https://topdrawer.aamt.edu.au/Mental-computation will take you to the overview of the Mental computation drawer of Top Drawer Teachers. It is possible to navigate throughout the drawer from here and it is suggested that the PowerPoint is used as an introduction to these resources, with teachers then able to discover what else is available after the presentation.
[image: ]Prior to presenting the PowerPoint, distribute the pre-reading, Heirdsfield, A. (2002). Mental Methods Moving Along Australian Primary Mathematics Classroom, 7 (1), 4-8; available as a download with this module. In this article, Ann Heirdsfield explores the issue of how we can encourage students to take ownership of their own mental strategies, especially in relation to students making sense of numbers using their own natural skills.
Ask participants to read the article before attending the professional learning presentation. 
Resources
These need to be downloaded/made available for participants.
Pre-reading: Heirdsfield, A. (2002). Mental Methods Moving Along Australian Primary Mathematics Classroom, 7 (1), 4-8 (tdt_MC_heirdsfield1.pdf)
Many Vimeo videos are referred to in the presentation. The image in each slide contains the hyperlink to the Vimeo online. It is suggested that you download each Vimeo and save it to your hard drive prior to working with this module (and then change the hyperlink to your saved copy of the Vimeo video) to reduce the likelihood of problems associated with possible internet outages.
1 to 100 grid: Chart showing numbers from 1–100 arranged in rows of 10. tdt_MC_1to100grid.pdf (one per participant)
Multiplication fact grid: Table showing numbers from 0–100 arranged in rows of 10. tdt_MC_multiplicationfactgrid.pdf (one per participant)
Blank multiplication fact grid - 10 by 10 grid with numerals 1–10 along the first row and first column. tdt_MC_blankmultiplicationfactgrid.pdf (one per participant)
Bead strings (one per participant, if available)
Sets of 24 tiles (one set per participant)
One ten-sided die per participant
A4 paper (some for each participant), pen/pencil
Access to the internet
Slide 2: The modules in this PL
The content in the Mental Computation Top Drawer will be addressed in three modules. In this module we will be examining what mental computation is and why it is important. The remaining two modules are:
Module 1 of 3: What is mental computation? Why is it important?
Module 2 of 3: Noticing patterns and relationships
Slide 4: What are manipulatives?
[image: ]This definition has been accessed from https://www.teachervision.com/using-manipulatives.
A useful pdf document for participants to access is; Research on the Benefits of Manipulatives available from: https://www.hand2mind.com/pdf/learning_place/research_math_manips.pdf 
[image: ]Ask participants to briefly give examples of the types of manipulatives used in their classrooms.
Slide 5: Mental load
[image: ]Movement, including the use of manipulatives, gestures and body movement, can allow learners (of all ages) to reduce their brain’s processing power or mental load, leaving more resources for other activities or cognitive processes, which can result in improvements of problem-solving abilities (Sweller, 1988). For example, instead of trying to imagine how an object would appear when rotated, learners can reduce this burden of tracking information by allowing their hands to do it and seeing what happens. Freeing up those mental resources can allow them to think more deeply about spatial relations and have a better understanding of that concept before transitioning to spatial reasoning more abstractly. In a similar vein, gestures during explanations of math problems also help learners to track their thinking and reduce working memory usage so that they can allocate more cognitive effort to problem solving (Goldin-Meadow, Nusbaum, Kelly, & Wagner, 2001).
Accessed from Tran, C., Smith, B., & Buschkuehl, M. (2017). Support of mathematical thinking through embodied cognition: Nondigital and digital approaches. Cognitive Research, 2(1), 16. http://doi.org/10.1186/s41235-017-0053-8 (retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5321706/pdf/41235_2017_Article_53.pdf) 
Lead a brief discussion in which participants share experiences where they have struggled to learn something new because their brains felt ‘too busy’. An example could be when they started to learn to drive a car.
Slides 6-7: Should mental computation involve the use of manipulatives?
These slides links with the previous slide and the discussion begun for the previous slide could continue here, if appropriate.
According to Stein and Bovalino (Stein, M. K. & Bovalino, J. W. (2001). Manipulatives: One piece of the puzzle. Mathematics Teaching in Middle School, 6(6): 356–360.), “Manipulatives can be important tools in helping students to think and reason in more meaningful ways. By giving students concrete ways to compare and operate on quantities, such manipulatives as pattern blocks, tiles, and cubes can contribute to the development of well-grounded, interconnected understandings of mathematical ideas.”
Students who calculate mentally are able to visualise problems and work them out in their heads.
To do so, however, they require practical experiences and models that can help them apply these problems to the real world. 
Students should be provided with appropriate resources that they can use to observe the problem, apply the strategy, and visualise the solution. 
Such resources include coins, counting sticks, number cubes, base-10 blocks, interlocking cubes, counters, number lines, 100-squares, bead strings, place-value cards, diagrams of shapes divided into fractional parts, paper-folding, etc.
Interactive whiteboards are also useful, as they allow students to manipulate images and thereby visualise a solution.
Accessed from http://www.sunrisesd.ca/ServicesPrograms/NTK12/Documents/September%202016.pdf
Slide 8: Mental computation development cycle
[image: ]
This cycle is adapted from page 5 of Teach, Learn, Share. (2014) Improving mental computation skills in middle years students. Accessed from http://www.scootle.edu.au/ec/viewing/S7053/pdf/tls10_improving_mental_computation.pdf) and details how students progress from using manipulatives (and representations), to developing mental images (supporting mental computation), written methods, and through to generailsation.
Slide 9: Should mental computation involve the use of manipulatives?
[image: ]
The quote is taken from McClure, L. (2014). Developing Number Fluency – What, Why and How? Accessed from https://nrich.maths.org/10624. It concludes with the question of whether mental computation should involve the use of manipulatives, while making the point that it is not the manipulatives themselves that are making the meaning of the computation clear, but the way in which students engage with them.
The remaining slides in this module examine several manipulatives and representations, and how they can be used to support student learning and mental computation. The final slides in the module provide links to further resources that participants can use with their students.
[image: ]Slides 10 – 13: Bead strings
[image: ]These four slides describe how bead strings can be used to support students’ mental computation.
If you have access to bead strings, ask participants to use them to add two 2-digit numbers together, using the methods described on slides 11 and 12. Note that the process is recorded on the paper on which the beads rest. Do the participants feel that this is necessary, or will the use of pegs achieve the same result?
[image: ]Slide 13 contains a video (URL is https://vimeo.com/64689008) demonstrating the use of a bead string when working with ‘up-through-ten’.
You can download the “Up-Through-Ten” video transcript from http://topdrawer.aamt.edu.au/content/download/21461/285298/file/tdt_MC_upthroughtens_movie_script.pdf.
Slides 14 – 26: Ten frames, cube stacks and finger patterns
[image: ][image: ]This set of slides provides examples of how to use ten frames, cube stacks and finger patterns to support students’ mental computation processes.
Slide 15 contains a video (URL is https://vimeo.com/64691633) that demonstrates how to use ten frames [image: ]to support the concept of working in groups of ten, thus making computation easier. 
You can download the “Adding Tens” video transcript from http://topdrawer.aamt.edu.au/content/download/21445/285138/file/tdt_MC_addingtens_movie_script.pdf
[image: ]Slides 16 – 20 demonstrate how to use cube stacks to learn doubles.
Slide 21 contains a video (URL is https://vimeo.com/64858419) that demonstrates using ten frames while linking the learning with using fingers and cube stacks. Linking between different representations will help to solidify students’ learning, understanding and ability to work with mental computation.
You can download the “ Using Tens Frames with Fingers” video transcript from http://topdrawer.aamt.edu.au/content/download/21458/285268/file/tdt_MC_tensfingers_movie_script.pdf.
[image: ]Slides 22 – 26 demonstrate how to use cube stacks to bridge ten.
Lead a discussion in which participants share:
· whether/how they have used these three different representations/manipulatives in their classrooms. 
· Have they found them useful to support student learning? 
· Have they tended to use one in preference to the others? If so, why?
Slide 27: Manipulatives and representations to support multiplication and division facts
[image: ][image: ]1–100 chart and multiplication fact grid are both available as handouts, and are available with this module in dimensions.
When students investigate patterns on a 1–100 chart or on a multiplication fact grid, it assists their understanding of properties (e.g. the identity and commutative properties).
Display the multiplication fact grid and give the participants a few minutes to discuss in pairs any patterns they notice.
Ideas for using these visual tools in the classroom follow:
· In class you could list students' ideas on the board (e.g. the first row and column in the unshaded section are all zeros, the second row and column are counting by ones, each column has a corresponding row that is the same).
· Use a 1–100 number grid in a 10 by 10 shape to explore sequences of multiples by shading each multiple in a different colour.
· This can lead to generalisations, such as every second multiple of 2 in the twos' sequence (2, 4, 6, 8, 10, 12…) is also a multiple of 4.
· Students could see if the same relationship exists for any other multiples (e.g. threes and sixes; fives and tens).
· Identifying the patterns that exist within the multiplication facts can assist students to identify and generalise divisibility patterns. For example, a number is divisible by five if it ends in a five or zero. 
· An activity that participants may like to use with their students to reveal the patterns found in 1 – 100 grids is the Sieve of Eratosthenes. Available from a number of places, one source is: http://www.doe.virginia.gov/testing/solsearch/sol/math/5/mess_5-3a.pdf.
Good teaching of mental calculation of multiplication and division uses physical models and a variety of learning experiences including games, everyday contexts and opportunities for students to build connections.
Visualising arrays
Rectangular arrays help students see the multiplicative structure. Rectangular arrays also show the commutative nature of multiplication.
An array is a rectangular arrangement of objects in equal rows (horizontal) and equal columns (vertical).
Everyday examples of arrays include a muffin tray and an egg carton.
Partial arrays
Array structures are ways to represent factors. In this activity, students are given the number of tiles in each row and column and are asked to find the total number of tiles needed to construct the rectangle.
Factors are pairs of counting numbers that multiply to give another counting number. They can be represented by arrays.
Make a partial array on the board (e.g. 6 by 5). Ask the students to predict the number of tiles they think were used to make the complete array and how they might work it out.
Students play a game of 'How many tiles do I need to pave the floor?'
For example, ask students to generate as many arrays for 12 as they can, either using concrete materials or shading in grid paper. Record each of the facts. In pairs, students can discuss any connections or patterns they notice in what they have recorded.
Visual representation of the arrays can assist students to see connections such as commutativity, and doubling and halving of the factors. This can lead to generalisation.
[image: ][image: ]Slide 28: Activity: making arrays
This activity has been written as though it were to be presented to a class of students. Ask participants to work through it, then lead a discussion in which they can share their responses to the activity.
How might they use this with their students?
[image: ]Do they recognise that by rotating the structure they generate another arrangement?
Participants can share the different possibilities and draw them on the board or interactive whiteboard. Here are some questions that their students could be asked:
· What is the same about all the arrays?
· What is different?
· What do you notice about the number of rows and number of tiles in each row?
Pose extension problems such as:
· I wonder if another number such as 36 would have as many different possible arrays as 24?
One of the activities in the Sieve of Eratosthenes pdf (http://www.doe.virginia.gov/testing/solsearch/sol/math/5/mess_5-3a.pdf) relates to this slide as well.
[image: ]Slide 29: Activity: splitting arrays
[image: ]In the classroom students can work together to find another way to split the array using known facts. Opportunities arise for noticing square numbers, and doubling and halving connections. This is a useful way to develop flexibility and strategic choice. 
Ask participants to work through the activity.
A blank 10 by 10 grid can be downloaded and used to record the splits. Using different colours makes the connections clear.
Encourage participants to generate a list of multiplication facts that students find difficult, and consider how they might partition them to make the mental calculation easier.
Make a group chart of the different strategies.
[image: ]This activity can be extended in class so students mentally calculate the product of a two-digit and a one-digit number using partitioning strategies to make the calculation easier.
Once participants have worked through the activity, lead a discussion in which they can share their responses to the activity. How might they use this with their students?
Another game which is powerful in supporting and reinforcing student learning and use of the commutative property for multiplication using arrays is Multiplication Toss, in which commutativity is encouraged by exploring the relationship between arrays and regions such as 6 fours and 4 sixes. This game also encourages students to split arrays in order to ‘fit’ their thinking in the grid. Participants might like to look at this resource, if there is time (accessible from: http://www.education.vic.gov.au/Documents/school/teachers/teachingresources/discipline/maths/assessment/multiplicationtoss.pdf).
Slide 30: Developing number sense using manipulatives
[image: ][image: ]With long-term use of manipulatives in mathematics, educators have found that students make gains in the following general areas:
· verbalizing mathematical thinking
· discussing mathematical ideas and concepts
· relating real-world situations to mathematical symbolism
· working collaboratively
· thinking divergently to find a variety of ways to solve problems
· expressing problems and solutions using a variety of mathematical symbols
· making presentations
· taking ownership of their learning experiences
· gaining confidence in their abilities to find solutions to mathematical problems using methods that they come up with themselves without relying on directions from the teacher
(Heddens; Picciotto, [Picciotto, H. (1998). Operation sense, tool-based pedagogy, curricular breadth: a proposal, accessed at http://www.picciotto.org]; Sebesta and Martin, [Sebesta, L. M. & Martin, S. R. M. (2004). Fractions: building a foundation with concrete manipulatives. Illinois Schools Journal, 83(2): 3–23.])
[image: ]Slide 31: Place value understanding
[image: ]It is important to understand that the structure of the place value system is based on grouping in tens. The additive and multiplicative nature of the system is useful in developing a sense of flexibility with numbers.
Use of an empty number line can make students' thinking visible and represent different strategies used.
Understanding the place value system is necessary when:
· multiplying by powers of 10
· multiplying multi-digit numbers by a single digit using the distributive property.
Students' understanding of place value reflects their understanding of counting, as well as their thinking about the operations of addition, subtraction, multiplication and division.
[image: ]Slide 32: Bundling pop sticks
[image: ]Progress in mental calculation involves a transition from counting, to additive thinking, to multiplicative thinking. Bundling objects into groups of ten assist students to move along the continuum.
There are key indicators of increased efficiency in mental calculation strategies.
· Counting based strategies start with treating sets as collections of ones. 
Students solve problems by counting every object. 
This includes joining sets (addition and multiplication) and separating a set (subtraction). Sharing is done one object at a time.
· Additive strategies involve treating sets as collections that can be partitioned and combined. 
The first evidence of this is counting on and back to solve addition problems, and skip counting to solve multiplication problems. 
When students learn that collections can be partitioned and recombined they use their knowledge of number facts to work out new results and solve more difficult problems.
· Multiplicative thinking involves using the properties of multiplication and division. 
Students distinguish which of the four operations to apply to situations.
[image: ]Slide 33: Video: Differences
This video (URL is https://vimeo.com/64700076) demonstrates another strategy to bundle individual objects. In the video, film canisters are being used as tens and beans as ones. The video shows and explains the calculations made from beans put in the canisters and the loose ones.
You can download the “Differences” video transcript from http://topdrawer.aamt.edu.au/content/download/21449/285178/file/tdt_MC_differences_movie_script.pdf
[image: ]Slides 34 & 35: Conclusion
The preceding slides shared information, videos and slide presentations from Top Drawer Teachers Mental computation resources.
There are many more examples to be found at http://topdrawer.aamt.edu.au/Mental-computation as well as the manipulatives and representations found in schools and designed by teachers and their students.
Use them wisely to support student learning and understanding, and mental computation. Keep in mind that older students benefit as well from using manipulatives and representations when learning new concepts in mathematics.
Student activities that appear in other parts of the drawer have been collected in the ‘Activities’ section of Mental Computation, found at:
http://topdrawer.aamt.edu.au/Mental-computation/Activities
If you have time now, take a look at an activity from this website.
Slide 36: Further links to other mathematical concepts
The following document offers excellent support to the teaching of mental computation:
http://www.education.vic.gov.au/Documents/school/teachers/teachingresources/discipline/maths/assessment/lafcomparativ.pdf
The information in this document describes the eight zones within the Learning and Assessment Framework for Multiplicative Thinking (LAF), developed by Professor Dianne Siemon through the Scaffolding Numeracy in the Middle Years (SNMY) project.
Further information about this project is available at: http://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/assessment/Pages/scaffoldnum.aspx.
© The Australian Association of Mathematics Teachers (AAMT) Inc. 2016 except where otherwise indicated. This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License and available from http://dimensions.aamt.edu.au.
Page 1 of 2


© The Australian Association of Mathematics Teachers (AAMT) Inc. 2016 except where otherwise indicated. This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License and available from http://dimensions.aamt.edu.au.
Page 16 of 16
image2.jpeg




image3.png
HS 0 B0 = TOT_MentalComputation_Mod3 Sideshow - PowerPoint Ann Ruckert

Inset  Design  Tansitons  Ammations  SideShow  Review  View  Q Tell mewhatyouwanttodo 8 Share

Rio.  |Bem : el RSk
& Formt Pater | spae " Secton ConverttoSmariart~ || % N {3 g7 Amnge ¢ 1 select-
1 B B
amensions  What are manipulatives?

2

] Manipulatives are physical objects that are
PR P used as teaching tools to engage students

- in the hands-on learning of mathematics.

[ | They can be used to introduce, practise, or
4 _ remediate a concept.
5 e e

i :
6 . :

8 Comments B8 B F e |





image4.jpeg




image5.png
B 0 TOT MentalComputation Mod3, Sldeshow - PowerPoint Ann Ruckert

Insert  Design  Tansitions  Animations  SideShow  Review  View  Q Tell mewhatyouwanttodo Q Share
dcut [ELayout~ BE~NOo00 O P Find
Pﬁ ER Copy NCI £ Reset AL LDE G- A'.D 28 Replace -
" 3 FormatPater | sige e Section ConverttoSmartrt- || % N\ () |7 ATN9 ¢ 13 Select~
Gipboard 5 Sides Font Paragraph orawing caiing A
4 [e . e = =
| &
s amensons  Mental load
_ It is generally accepted that a human brain can hold
6 (. between five and nine pieces of information in
i ; working memory.
An The load placed on working memory is dependent on:
== « the choice of strategy
Sl « the familiarity of the knowledge needed for the
E S chosen strategy.
9 . :

(3 engish (austratis s E ] v % @





image6.png
[}
Cut [ElLayout N
i, Bgo ;

Format Panter | Sjge. ' Secton~

Clipboard 5 Siides Font

N 2

dimensions

Sidesof40 & English (Australia

AnnRuckert B

TDT_MentalComputation_Mod3.Slideshow - PowerPoint

SiideShow  Review  View  Q Tell mewhat you want to

~~Noool | O Shape Fill 2 Find

ALLDIG - A'.D Outline - | BeReplace -
CERYANEE B0l 13 Select~
Drawing ating

Paragraph

Students create
and/or use
‘manipulative/concrete
materials.

Students are
encouraged to
develop mental
images

Students’
generalise
understandings to
engage in more

complex
mathematics.

Mental computation
development cycle

Students refine
images for use in
efficient mental
ccomputatio)

Students derive
written methods
from their
understanding

‘Adapted from page 5 of Teach, Learn, Share. (2014) Improving mental computation skillsin middle years students. Accessed from
it/ scootle.edu au/ec/viewing/S7053/pdi/tis10_improving_menal computation.od

ZNotes Wcomments [[B 55 B T - 1





image7.png
Bl =

B0 s

Insert Transitions  Animations

B, Dol

Paste

Design

Ry

Calibri (Body) ~|12

N New . .
& FormatPainter | gier ASection~ | B 1 U § ake 8- Aa
siides -

e

dimensions

Clipboard &

% English (Australia)

Slide Show

A-

TDT_MentalComputation_Mod3.Slideshow - PowerPoint Ann Ruckert

Review  View  Q Tell mewhat you want to do

pl: Text Dir B~ NO00 D..D il
Align Text A11¢>@'B~A ine
ConverttoSmartr~ || % WA {3 #[7| 479% ¢

= Paragaph 5 Drawing

We learn by moving from the concrete to the
abstract and structured apparatus such as Dienes
(base-10 blocks) can be helpful for learning about
place value or number bonds.

However the meaning isn’t in the manipulatives
themselves — it has to be constructed by children
over a period of time, through playing around with
them and connecting them directly to mental and
recorded calculation.

McClure 2014

jotes @8 Comments B8 B F

£ Find

B Replace
[t Select~

Editing

2 share





image8.png
B 0 TOT MentalComputation Mod3, Sldeshow - PowerPoint Ann Ruckert

hem Gmmn o Amwrs OSmn Bomn Sw @ T mecsmmocrinds 9 Share
f' % cut [Eltayout~ ENN=IeT= =N 2 Find
T e cony - L e ALLDOGq D e Replace -
' ¥ FormatPainter  gjge- 3 Section~ CERYANEE S5 i I3 Select~
Cipboard 5 sides Font Paagrapn b= ating S

e

b _ smersen:  B@Ad strings

L P—— Use of bead strings can assist in developing an
2= understanding of counting on and counting back
o= as a precursor to the use of number lines.
12 e i
| = e For example:
B 8+5=13

otes B Comments B 1 + 95% 3





image9.jpeg




image10.jpeg




image11.png
H 9~ T 0O = TDT_MentalComputation Mod3.Slideshow - PowerPoint

Insett  Design  Tansfions  Amimations  SideShow  Review  View Tell mewhatyouwanttodo

Ann Ruckert

2 share

cut [Eltayout~ ENNOoO[: a
F:ﬁ cop g Ereset AL LS|
€ Format Painter | gjge- "BSection~ Converttosmartart~ || % N\ {3 [7] A9 0
Gipboard sides fo e e

3 Ten frames, cube stacks and finger
dimensions patte rns

Basic number facts are best developed
through a process of noticing patterns and
relationships.

Tens frames, cube stacks and finger
patterns are all useful representations for
learning these facts.

16 .
EERSS

|

17 .

otes B Comments

£ Find
B Replace
[t Select~

Editing




image12.jpeg




image13.png
TOT MentalComputation Mod3, Sldeshow - PowerPoint AmnRucket [ —

Insett  Design  Tansfions  Amimations  SideShow  Review  View Tell mewhatyouwanttodo

=

cop
paste New
S FomatPainter | ige 8

Clipboard 5 Sid
g

i=

Side270140 [X English (Australia)

£ Find

L oty e K A - ‘ BN DOOH G, o
o B U Smn A comatiasmaran || & N € 3 g7 e G B
& Manipulatives and representations to
amenses support multiplication and division facts
Students can be assisted to see patterns
and relationships among the multiplication
and division facts by using visual tools
such as:
*1-100 grids
» Multiplication fact grids
« rectangular arrays

= Notes Comments |[B)| 33 B = - b + % g

B @ k3 WA 3




image14.png
TOT MentalComputation Mod3, Sldeshow - PowerPoint AmnRucket [ —

hset  Design  Tarstons  Animtions  SideShow  Review  View  Q Telme 8 share
Cut Layout - - £ Find
Caibr oty <12 <K K| 2

F@ cop — e (B 2, Replace -
= M| A~

 Format Painter | gige- ‘Hsections | B T U S - Aa- A I3 Select~

Cpbowa 5 sies B @ R . B atng B

Jieboard,

25 [

d.mg.ms Activity: making arrays

For this activity you will need a set of tiles.
* | made an array with 24 tiles. What might it look like?

« Close your eyes and picture it. Open your eyes and
make what you saw.

« | wonder how many different arrays you can make for
24.

* Record all your thinking and the different arrays on
w0 = paper.

Y= » What are some interesting things you notice?

= » How do you know if you have them all?

30

E— 12

Side280140 [X English (Australia)





image15.jpeg




image16.png
HS 0 B0 = TOT_MentalComputation_Mod3 Sideshow - PowerPoint Ann Ruckert

Inset  Design  Tansitons  Ammations  SideShow  Review  View  Q Tell mewhatyouwanttodo 8 Share

Cut . & Text Dir B~ ~NOoal| O P Find
Calibri (Body) ~[12 ~| A" A" A Cs
F@ Co . Reset ” Align Text ALLDO G o 2 Replace -
 Format Painter | e~ ‘Hsections | B T U S < &-Aa- A - Converttosmariart~ |4 N\ {3 #[7] 49 0 I3 Select~
Cipboard 5 Sides Font 5 Faragraph 5 Drawing ating -~
Rolpoegd]

25 [

' d.mg's.ms Activity: splitting arrays r

Partitioning or splitting arrays into known parts assists students to develop
fluency and flexibility with basic number facts. It also introduces students to
the distributive property.

1]

For this activity you will need 2 ten-sided dice. Work in pairs.
+ One person generates two single-digit numbers by rolling 2 ten-sided dice
(or two six-sided dice with faces of 4,5, 6,7,8,9and 5, 6, 7, 8, 9, 10).

« This person records a fact (e.g. 6 x 7) and constructs a partial or
complete array.

« The partner looks for other related facts by splitting the array (e.g. 6 x 5 +
6% 2). -

& English (Australia)

otes B Comments B + 95% 3





image17.png
B 0 TOT MentalComputation Mod3, Sldeshow - PowerPoint Ann Ruckert

Insert  Design  Tansitions  Animations  SideShow  Review  View  Q Tell mewhatyouwanttodo Q Share
f- dcut [ELayout~ ENNOOO[ gn P Find
T e cony - L e ALLDOGq D e Replace -
' ¥ FormatPainter  gjge- 3 Section~ CERYANEE S5 i I3 Select~
Gipbourd sides fo Paragaph Drawing dting ~
29

E amensons  D@VEloping number sense using

0 manipulatives
E Connect words, symbols and physical or

5 n diagrammatic representations.

Use representations that reflect the manipulations
performed on symbols.

/ For example:

use place value materials that are based on

- B bundling of ones, tens and hundreds before using
1 non-proportional materials like money. -
34 3

otes B Comments B + 95% 3





image18.png
AnnRuckert B

TDT_MentalComputation_Mod3.Slideshow - PowerPoint

Design  Transitions  Animations  SlideShow  Review  View  Q Tell me what youwantto do
[Etayout~ B~~Oo0| O £ Find
F:D ey ALLDSG- A'.D % Repiace -
o Side~ '3 Section~ 4NN LY 7| Aree I3 Select~
U =
smeens  Place value understanding

31
Organising objects into groups of ten, one hundred,

etc. is an easy way to keep track of counting a set.

) ; Students need experiences of bundling individual
iy objects (such as counters or pop sticks) and linking
the number of bundles and the extras to the written
form of symbols.

Place value is a multiplicative system and working
with bundling objects helps to solidify this in
students’ minds.

ZNotes Wcomments |[BH 58 B T - 1





image19.png
HS 0 B0 = TOT_MentalComputation_Mod3 Sideshow - PowerPoint Ann Ruckert

Inset  Design  Tansitons  Ammations  SideShow  Review  View  Q Tell mewhatyouwanttodo 8 Share

Cut . & Text Dir B~ ~NOoal| O il £ Find
Calibri (Body) ~|12 ~ A" A A Cs
F@ Co . Reset Align Text ALLDO G o fine | e Replace ~
w Nona- A~ - 7 Amange
 Format Painter | gige- ‘Hsections | B T U S - Aa- A Converttosmartart~ |4 N\ €} [=] A2 I3 Select~
Cipboara 5 Sides Font 5 Faragraph 5 Drawing ating -~

30

e d.mg.ms Bundling pop sticks

12 pop sticks gives us
one bundle of ten and
two sticks.

19 pop sticks gives us
one bundle of ten and
nine sticks.

% English (Australia) Comments





image1.png
e

dimensions





 


FOR FACILITATORS


 


© 


The Australian Association of Mathematics 


Teachers (AAMT) Inc.


 


2016 except where otherwise indicated. 


This work is 


licensed under a 


Creative Commons Attribution


-


NonCommercial


-


ShareAlike 4.0 International License


 


and available from 


http://dimensions.aamt.edu.au


.


 


Page 


1


 


of 


1


 


 


Opening the Top Drawer 


to


 


m


ental 


c


omputation


 


Module 


3


:


 


Using manipulatives 


to support mental computation


 


Information for 


facilitators


 


Top Drawer Teachers


 


(


http://topdrawer.aamt.edu.au


) 


is a 


web


-


based resource 


developed by the Australian Association of Mathematics Teachers in collaboration 


with Education Services Australia. 


 


The 


Mental Computation


 


drawer is one of 


si


x


 


drawers which provide expert advice, 


teaching suggestions and classroom activities. 


This module is a guide to 


the 


u


s


e


 


o


f


 


m


a


n


i


p


u


l


a


t


i


v


e


s


 


t


o


 


s


u


p


p


o


r


t


 


m


e


n


t


a


l


 


c


o


m


p


u


t


a


t


i


o


n


.


 


 


 




  FOR FACILITATORS   ©  The Australian Association of Mathematics  Teachers (AAMT) Inc.   2016 except where otherwise indicated.  This work is  licensed under a  Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International License   and available from  http://dimensions.aamt.edu.au .   Page  1   of  1     Opening the Top Drawer  to   m ental  c omputation   Module  3 :   Using manipulatives  to support mental computation   Information for  facilitators   Top Drawer Teachers   ( http://topdrawer.aamt.edu.au )  is a  web - based resource  developed by the Australian Association of Mathematics Teachers in collaboration  with Education Services Australia.    The  Mental Computation   drawer is one of  si x   drawers which provide expert advice,  teaching suggestions and classroom activities.  This module is a guide to  the  u s e   o f   m a n i p u l a t i v e s   t o   s u p p o r t   m e n t a l   c o m p u t a t i o n .      

