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STARTER ACTIVITY 1. Clap Counting and Skip Counting

DESCRIBING PATTERNS AND RULES

i3

Do the activities.

Questions are in green with this icon.
Please participate even if you make guesses.
That way you’ll get more benefit
out of the workshop.

4/5/26



& SKIP COUNTING AND MULTIPLES 9
3 i

Only say the multiples.
Find different ways to do skip counting as a class for different multiples.
The teacher conducts the timing.
Either skip count all together as a class with everyone just saying the multiples.

Or skip count with your group only saying aloud multiples of your group number.
Countingin2’s
-2 - 4 - 6 - 8 - 10 - 12 - 14.

Counting in 3’s
- - 3 - - 6 - - 9 - - 12 - - 15...

Counting in 5’s )
- - - - 5 10 - - - 15... /?\,3

What are we learning?

. Sl
siaf.  CLAP COUNTING AND MULTIPLES STARTER FOR ALL g.r_“ %
Zd. ) i

Count up to 50 and clap on the multiples. AIMSSEC

Caroline — multiples of 2

GROUPA: 1 clap 3 clap 5 clap 7 clap 9 «clap 11 clap 13 clap 15 ..

Toni — multiples of 3

GROUPB: 1 2 clap 4 5 clap 7 8 clap 10 11 clap 13 14 clap...

Cynthia — multiples of 5

GROUPC: 1 2 3 4 clap 6 7 8 9 «clap 11 12 13 14 clap..

When will all ths_' groups clap together?
~
WARNING e
This works wonderfully well -
when you are all in one room
but not so well online
because of time delays.
2akte,
&3 ORCHESTRA < 5
\ -~ it~

Everyone is given one of the numbers 1 to N (start with 1 to 6).

They stand in rows facing the conductor of the orchestra.

Everyone counts 1, 2, 3, 4, .... (or they can sing!)

People clap their hands above their heads when a

multiple of their number is called.

Number 1 claps on every beat
Number 2 clapson 2, 4,6, 8, ...
Number 3 clapson 3,6,9, ...
Number 4 clapson 4, 8, 12, ...
Number 5 claps on 5, 10, 15, ...

Number 6 claps on 6, 12, 18, ...

ANY SIZE GROUP:
123456
123456
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Conductor

Alternatives:

(1) Have 1 to 7 or more in the row.

(2) The people can sit in rows of chairs and stand up
when the number called is a multiple of their number.

(3) The class splits into groups and each group
rehearses their show. Then the groups perform for the
whole class, with actions, music, song or noises.

(4) The whole school can line up outside in ranks with
the 1s behind each other, all the 2s behind each
other...

Everyone counts in unison and jumps and claps when
the number called is a multiple of their number.

R
&3 ORCHESTRA < )’
Questions to ask:
Who claps or stands up every time? ANY SIZE GROUP
Who claps or stands up alternately, that is every other time? 123456

When do only two people clap or stand up ? r——
When will there be an odd number of people clapping or standing up? %‘3 123456
123456

A question for the audience (more difficult).

The orchestra secretly decide to start counting at some number other 123456
than one (e.g. start at 7) and they do all the actions but count SILENTLY.

What number did the orchestra start counting from? 123# 56
Notes for Teachers :

There are many variations on this activity and the class can repeat it in different lessons. Y

It gives learners practice for learning multiplication tables and about factors and multiples. .

Keep using the words MULTIPLE and FACTOR so the learners get to know the words and their meaning.
Write these words on the board.

Participants should notice who is clapping (or standing up).

Good follow up activities are: colouring multiples on a 1 to 100 number square and

The Sieve of Eratosthenes for finding prime numbers.
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‘é SHIFTING TIMES TABLES L

Count in 4s saying the 4 times table: 4, 8,12, 16, 20, ... 80, 84, 88, ...

Now shift the 4 times table up 3 and count in 4s again: 7, 11, 15, 19, 23, ... 83,87, 91, ...
This diagram shows a Function Machine, also called a mapping diagram.

1 4 7
x4

BRI
12 15

You input numbers into the boxes and the machine follows a rule and outputs a number.

3

How does the diagram above represent shifting the 4 times table up by 3?

What happens if you put the number 20 into the machine? ’%'z

1 5 7
2_>12 What is happening in this diagram?
3 15 ?

Multiples of 4:
Output 4n + 3:

2 \\‘ Rulé /'.I,
3----.-_-'.I 4ne3 15
e —_

‘é COMBINING 2 OPERATIONS INTO ONE FUNCTION %
Input numbersn:1, 2, 3, 4, 5, ... 20,21,22,..

4, 8,12, 16, 20, ... 80, 84, 88, ...

7,11, 15,19, 23, .. 83,87,91, ...

Input numbersn: 1, 2, 3, 4, 5,.. 20, 21, 22,..

Multiples of 5: 5,10, 15, 20, 25, ... 100, 105, 110, ...
Output 5n + 2: 7, 12,17, 22,27, ..102, 107, 112, ...
i 5 7
— x5 '—-10 +2 2
3 | 15 17
n t
1 7
g ‘«.\‘ Rule /d" .
T —
3 5n+2 ‘17
J— ———___'-

i Sy
)“ SHIFTING TIMES TABLES MATCH SEQUENCE WITH RULES %’%

AIMSSEC

Match the rules to the sequences.

[
Which multiplication tables were 2
shifted to give the sequences below? /%/2\

Rules / Formulas
(1) n>7n+6
(2) n->5n+2
(3)n=>3n+1
(4) n>6n-1
(5)n>2n+7

Sequences
(a)7, 12, 17, 22,27, ..82, 87, 92, ...

(b)9, 11, 13, 15, 17,..89, 91, 93, ...
(c) 13, 20, 27, 34,41, ... 83, 90,97, ...
(d)4,7,10,13, 16, ... 79, 82, 85, ...
(e)5,11,17,23,29,..71,77, 83, ..-

Make up your own sequence and rule.

10

W TO PLAY THE GAME AS A LARGE GROUP
This game must be played in silence.
The teacher asks different people in the class to give her
numbers which she writes in the INPUT column and then
she writes number beside it in the OUTPUT column and
asks ‘What am | doing?’

INPUT OUTPUT
6 40
2 16
4 28 ..

‘When someone thinks they know what rule the teacher is
using they must put up their hand. The teacher will give
them an INPUT and they must tell her the OUTPUT.

The game continues until most players have guessed the
rule. Then those who guessed it explain the rule to the
others who did not guess it.

First the presenters will play the game so everyone
understands the rules.

Then everyone should find the answer to the

‘What am | doing?’ question. The rule can be

described in words or given as a formula.

Sk FUNCTION GAME

\\IM&‘_
S

The game can be played as a pre-algebra learning activity AIMSSEC
with Year 6 or 7.

For older learners more complicated functions can be

used.

.Ir;_,{'

The game be played by the whole class led by the teacher, or in
smaller groups taking it in turns to ask the ‘What am | doing *
question again and again until someone guesses the rule.

PLAYING THE FUNCTION GAME IN PAIRS OR SMALL GROUPS
First the players must agree on what numbers are allowed

as inputs, and what types of function are allowed.

For example, players might agree on whole number inputs and
+,-,xand + or choose a different set of input numbers and
allow more functions.

Players take turns to create their own function for the other
player to guess.

The winner is the player who guesses the rule correctly

with the smallest number of clues.

12
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FUNCTION MACHINE M

https://ail

aimssec.ac.za/

What is happening in this function machine? Perhaps it’s labelled
as h, for HALF, because the fruit is cut in half.

Don’t put your hand in this machine! &3}

With your learners make your own function machine using any old
cardboard box.

Make holes in two opposite faces, label the hole on the left INPUT and label the other hole OUTPUT.

Suppose your machine halves numbers rather than fruit. Cut some scrap paper into small pieces. Ask a learner to write
a number on a scrap of paper and put it into the INPUT hole. You should take it out through the OUTPUT hole, look at it
and write the output on another scrap of paper. For example, if 20 is the input then your output should be 10.

You could use the function machine to play the ‘What Am | doing?’ Game instead of writing numbers on the board.

FOR OLDER LEARNERS - VARIATION TO INVERSE FUNCTIONS (whole group game)

The game can be varied by sometimes using the numbers suggested by learners as inputs and sometimes as outputs,
the teacher writing the numbers in the appropriate input and output columns. This can lead to a class discussion of
inverse functions.

For example, for the function x -3x+5, if the output is 41 how do you find the input? You undo the “multiply the
number by 3 then add 5” by first subtracting 5, then dividing by 3 which gives the input 12. The inverse function is
x> (x=5)/3.

S,
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MULTIPLE PATTERNS

10 1218404 5
20 nfiziz)a 5
30 |21]22 23 [a4] 25

AMMSSEC
|78 [&]w0 12 3]8]5 6 7[8]9 0 1 2[3 /4[5 6]7 a9 [id
6|?I_|8:_|9 0 'I'I_l_.'IJ 1415 :'_'Ia‘ 18 'I"_. 10 12 13 14015(16 17 18 19 00
22 23[34]25 26 27)38] 20 0 21 22 23 24)25|26 |27 28 20 30
31 [33]33 54 3 [56] 37 38 3 31132/33 34 15/36 37 38,39 40

4

41 4T 43 :'-fﬂ‘) AL 41_:-‘ It A1 42 43 44 45 146 47 48 49 50

51[53] 5354 55 [56] 57 58 |0 s4 [ss| J
o4

51| 52 s3[5H[s5

151 5152 53 54 /555657 58 59 |60
70 61 62|65 64 65

6162 63 565 &6 67[68] 60 70 61 62 63 646566 67 68 69 70
717 72 74 7576|7178 79 7172 73 741576 77 78 70 80
&1 (82 83 (4] 85 8o o7 [0]s0 w0 81 82 83 B4 85 84 87 88 69 90
9] 93 9394 95|86 97 98 |99 |00 91 92 93 N_rs_fua 97 98 99 Jod

% 51182 5384 85
L @
00 o 92554 95

12/3 /4 Si87 8910 1234 s/e[f]sl9)0 1,2 3|45 6 AL 1/2(3/4 5 6 7 89}
vl 1314 15 1e 17 il 10 20 naz sz s 920 1121318 15[8]17 )18 19 20 1112 13 14 15 16 17 [ |19 20
22 nlse il [nl2nmswamee 2 2nEswrme0 2022225 26[F]m 29 0
3132033 34 35080 3738 39 40 31 32 33 34336 37 38 39 40 31[2]3334 35 36 w38 39[w] 313233 34 3s[% 37 38 39 40
AV 43 40 45 46 4700 49 50 w1[@]an 44 45 46 a7 as[@]s0 41 42 43 44 45 46 47 [ 49 50 41 42 43 44]m |46 47 48 49 50
515253855 5657 58 59 B 51 5253 54 5557 58 59 60 51 52 5354 55[8[57(58 5960 51 52 53[se |55 56 57 58 59 60
6162 63 64 65 8867 68 69 70 ) 2[m |64 65 66 67 68 60 [T| 61 62 63[84]65 66 67 68 69 70 61 62|m |64 65 68 67 68 69 70
71088 73 74 75 76 77 [#8 79 80 717273 74 75 T6[m| 78 79 80 71|73 74 75 76 77|78 79[m| ?l:n'n 74 75 76 77 78 79 80
B1 |62 B3 {88 &5 85 67 B4 6980 81 82 83 s |85 86 87 B8 85 %0 B1 B2 83 B4 85 B6 87 [m 69 90 :al_u?sisasssss:sa_sa_m

91/92)53 |94 95 |§6] 97 |98 | 99 100 193 93 94 95 96 97 [miog 00 91 92 939495_1!!970999100 91 92 93 94 95 96 97 98 s [100

[
Groups could work together ~ nznasunmmn | unmumnsmmn 3303802 8 8
¥R 33 M35 36 3T B A 3037 33 M XS M 336 MM 1 84 15 36 37 B4 N6 40
to produce wall posters 144 45 00 A7k S8 | A a2 430 a5 a6 4T85 | ) a2ad 4 45 45 a7 0 9 50
; 610824054 55 56 7 S8 9980 | 4152515498 % 57585060 | 414240 6405 86 0 64 69 80
for their classroom. 6163 60 64 85 66 67 08 69 7 | 61 63 61 64 65 50 67 60 60 T0 | 01 62 A1 64 63 06 07 60 69 7D
717270 e T MR | M RTINS N TR | i 7 e e
B182 83 840506 A7 B8 995 | 8382 B0 BAIAS 06 47 88 8990 | N1 10 M) 84 05 6 7 0 99 50
S0 0495 0T 0 OO | 91 90 90 e 45 96 90 58 OO0 | ) %2 91 B4 95 9 97 4 99100
Multiplen of & Misltigies {9 Mgrinks of 10
wl%
5 MULTIPLE PATTERNS F g,
-ﬂ: https://aiminghigh.aimssec.ac.za/multiple-patterns/, %..\5

AIMSSEC
Why do this activity?
By shading in the multiples and seeing the patterns learners can gain practice until they have instant recall of the
multiplication facts and, at the same time, develop their number sense and gain insights into the concepts of multiples
and common multiples. Learners usually enjoy this activity and it provides visual learning which will help many
of them learn and remember the multiplication tables.
This activity paves the way for shading the multiples on one grid and producing the Prime Numbers Sieve
(also known as The Sieve of Eratosthenes). httES://aiminghighaimssec.ac.za/grime—sieve/
Learning objectives
In doing this activity students will have an opportunity to:
* practise multiplication tables;
« gain understanding of the concepts of multiples and common multiples;
« learn the vocabulary associated with multiplication, division, factors, multiples and common multiples.
Generic competences
In doing this activity students will have an opportunity to:
« visualize and develop the skill of interpreting and creating visual images to represent concepts;
« persevere and work systematically to investigate all possible cases;
« work collaboratively in a team to produce a wall poster.

15
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Another pre-algebra game.

Learners should try to explain
the answer.

They can give their explanation
in words or as a formula.

Input x x
Multiply by 3 3x
Add 6 3x+6
Take away x 2x+6
Divide by 2 x+3
Take away x 3

Invent your own number
tricks.

MIND READER %’%
o M IND READER
Choose any number to start with 515
« multiply it by 3 221
« add 6
« take away your number >16
« divide by 2 28
« take away your number. =23
What answer do you get? 7221
=227
Explain what happens. m =320
210
Create your own number tricks >3

17

STEPS TO LINEAR FUNCTIONS AND THEIR GRAPHS

Q

AmsiEc

4, 16) y B 5‘. Continue the following sequences for the next 3 terms and
A A o continue the sequences backwards to the previous 3 terms:

3, 13] -2,1,4, 7,10, 13, 16, 19,22, 25, 28 LineC t=3n+4
(3,13} ra

% 6,9,12, 15,18, 21, 24, 27,30, 33, 36 LineB ¢t=3n+12

10,7,4, 1,-2,-5,-8,-11,14,-17,-20 LineA t=-3n+4
(2.10) el 2
1
wn How do line Cand the red steps in the diagram relate to the first
2 T sequence?
0, 4) 5‘_ ] The first 2 sequences come from a multiplication table shifted up.
Which multiplication table is it?
.1 * X What do you notice about the third sequence?
-5 3 10 X
-2 -2) . | How do these sequences relate to the lines A, B and C?
| Which sequence relates to which line?
a5 gl )
What about Line D? LineD r=2n+1 @
(-4, -8) L] https://aiminghigh.aimssec.ac.za/steps/ i
-4

STEPS * LINEAR FUNCTIONS * GRAPHS * GRADIENTS %

The variables n and t (for the terms in the sequence) are Almsssc

B .
A TJ‘ £ D used for the points with WHOLE NUMBER coordinates (n, t).
3,13) -2,1,4,7,10,13, 16, 19, 22, 25, 28 LineC t=3n+4
! 6,9,12, 15,18, 21, 24, 27,30, 33, 36 LineB t=3n+12
g A 10,7,4, 1,-2,-5,-8,-11,-14,-17,-20 LineA t=-3n+4
(2,10) 14 12 -3.-1,1, 3,5,7,9,11, 13,15, 17,... LineD 7=2n+1
r#
w7 If ALL the points on the line are included, and it is extended in both
. ™ directions, the equation is written using (x, y) coordinates, but any
5 variables can be used a long as axes are labelled
©,4) Points from sequence Equation of line
(Grid points)
(1,1) —-- 3 Line A t=-3n+4
- 3 T 5 7o LineB t=3n+12
(2,-2) ; | Line C t=3n+4
¥ Line D t=2n+1 y= 2x+1
(3,-5) g Imagine you are climbing the red steps from the point (-3, -5)
to the point (3, 13). Now imagine you climb the same number
(4, -8) of the blue steps from the point (-3, -5) to the point (3, 7).
4 { Which is the steeper climb? Why? How could you measure
10 the steepness of the climb?

18
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BUILDING FUNCTIONS
w%w%%t some functions.

2 ‘ ‘ If they all input the number 1 into their functions,

Amy’s output would be 6 and Busi’s 1.

19

Build some of your own functions

What would Chris’s and Dudu’s outputs be?
Amy’s function a9 Pats

Busi's function b ')-) 23b-2

using the operators:

[subtract 2],
Chris’s function ¢ > 23c/2 +5

[multiply by 3],
Dudu’s function d 9 > > D 3(d-2)/2 +5=3d/2 +2 [divide by 2]

and [add 5].

How many different functions can you make Choose inputs and give the

using 2 of the 4 operations without repetition. corresponding outputs to show how

your functions work. Your inputs can

be numbers or variables.

20
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St BUILDING FUNCTIONS POSTER i,
’* https://aiminghigh.aimssec.ac.za/building- / %’"\;‘5

AIMSSEC
HOW MANY DIFFERENT FUNCTIONS CAN YOU FIND USING 2 OF THESE 4 OPERATIONS?
-2t e 2o oy
2 X3
634312

I9x-293(x-2)

21

UNDOING : INVERSE FUNCTIONS Me
https://aiminghigh.aimssec.ac.za/undoing/ %{,.\\5

AIMSSEC

Amy and her friends have built some functions and they are challenging each other to find the input when

they know an output. They think the inputs to their functions that all give the output 10 are:

5 for Amy’s function, 4 for Busi’s, 2% for Chris’s and 5% for Dudu’s.

Busi says that she goes back in the other direction

Do you agree? Why or why not?
Amy’s function a= Fats5

to find inverses undoing the functions one by one.
For her function, to find the input that gives the

output 10 she works out 10+2=12 and 12+3=4.

Amy says that inverse functions undo the operation

Dudu’s function d‘@ '-’El > ')EI 2 3(d-2)/2 +5=3d/2 +2 of a function like undoing your shoelaces. She says

that + and — undo each other and x and + undo each

Bare feet L | goda ., other.
Find the inputs for Amy’s, Busi’s, Chris’s and Dudu’s
Back to _
bare feet -

functions corresponding to an output of 20?

23

Sk BUILDING FUNCTlONS POSTER S,
"* https://aiminghigh.aimssec.ac.za/bui %"\‘.‘5
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There are 12 functions that combine 2 of the 4 given operations

—2 first %3 first +2 first +5 first
6 =4 - 12 6 —+18B —+ 16 6-23-1
x =+ x—2 =+3(x-2) x —» 3x-3x-2

6 —+11-+9
x—= x+5-3x+5)

1 1 2
- =X ==X =
x ZI ZX

642 6—+18 -+ 9 6-+3-+9 6-11- 33
1 3 1 3
x3x-23=-(x=-2) X = 3xa-x X3 =-x=x X2 x+5-3(x+5)
2 2 2 2
6 =429 6 -18- 23 6238 6—'11411
x 2 x-2-22x243 x = 3x-3x+5 1 1
.t-\Ex-.Ex+5

1
x —):+5—>E(r+5}

There are 24 functions that combine all 4 operations.
To find all 24 would be a good challenge for a group of high flyers.
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SUMMARY AND Q&A Fag
MULTIPLES, SEQUENCES, MAPPINGS, LINES, FUNCTIONS  amssec

Clap Counting - Skip Counting - Patterns of Multiples - Shifting Times Tables - Steps - Graphs Gradients - Building Functlons Undolng

o

Lo
10 2 3
2_.. x5 +2 .—.1 L1 I I
an - B
+ ]2 [ s [ 7 s B0 i N 3

v i 14 [8]ve 17 i1 20 1 =

- ]'32|h‘:|h

: : m +
41 [83] €3 4[] 4 478 -
4 . s (T - o
g 52 53 [B 55 56 5 1 T
& o4 45 68 67 o8 68| o e gl |
A, Al
5

74[f8l70 72 s ®0
Orchestra W82 03[ 5 e 5] 0 5 [
91 920 04 95 [86]97 08 o0

b[x3] [2 | P32 .
.‘ ’-+2 ')." +5 | R3c2+5 [Ee) =,
T2 a2 ) aenzsssan 2 | 1

| Working ically to find all
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o Global Teacher Empowerment Network (GTEN)

NEW SKILLS NEW HOPES NEW HORIZON for
teachers and learners worldwide

FROM MULTIPLICATION TABLES
TO FUNCTIONS FOLLOW UP ACTIVITIES

Shifting Times Tables https://aiminghigh.aimssec.ac.za/shifting-times-tables/

Multiple Patterns https://aiminghigh.aimssec.ac.za/multiple-patterns/

Mind Reader https://aiminghigh.aimssec.ac.za/mind-reader/

Function Game https://aiminghigh.aimssec.ac.za/function-game/

Steps https://aiminghigh.aimssec.ac.za/steps/

Building Functions https://aiminghigh.aimssec.ac.za/building-functions/

Undoing https://aiminghigh.aimssec.ac.za/undoing/

African Institute for
Mathematical Sciences
SCHOOLS ENRICHMENT CENTRE

Nw
FTOYS

AIMSSEC GTEN YouTube Channel
https://www.youtube.com/c/MathsToys/videos
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AIMSSEC Website: http://aimssec.ac.za

AIMING HIGH Free lesson resources: http://aiminghigh.aimssec.ac.za

COLLABORATIVE PROFESSIONAL DEVELOPMENT
https://aiminghigh.aimssec.ac.za/category/cpd
MANAGE YOUR OWN PROFESSIONAL DEVELOPMENT WORKSHOPS
https://aiminghigh.aimssec.ac.za/manage-your-own-professional-development-workshops/
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Toni Beardon LAB11@cam.ac.uk
Caroline Ainslie caroline@bubblymaths.co.uk
Enquire about signing up for an AIMSSEC course
as a self-funding student admin@aimssec.ac.za

LET’S PLAY MATHEMATICALLY AND LEARN
Order from AMAZON or TARQUIN https://www.tarauingroup.com/products/aiming-

lET's PLAY

MATHEMATICALLY

Play Mathematically

to develop a love for mathematics

to unlock knowledge and understanding

to improve numeracy and visualisation skills
to practise mathematical procedures

to motivate concentration and critical thinking
to boost confidence in mathematical ability.

This first book in this AIMING HIGH series provides

36 games that are easy to learn and enjoyable to play for any
age. Each comes with reflective questions and materials
designed to bring out mathematical thinking and provide a
deeper understanding of the topic that underlies the game.
Even for the youngest players, this can be transformational.

The second book offers suggestions for teachers for using

with different ideas for different age groups.. It is due to be
published in mid 2026.

e
G

games and puzzles in lessons to teach the regular curriculum
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