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These are tasks from which I will choose, and which may be extended, embellished or varied depending on the circumstances and people’s interests.

Principal Themes

Arithmetic is about actions on objects: counting as an action; actions on counts

Arithmetic proceeds from known towards unknown; algebra proceeds from unknown towards known

Algebra is about recognising and expressing generality, including ‘acknowledging ignorance’
A lesson without the opportunity for learners to generalise mathematically, is not a mathematics lesson!
Tasks

Tasks are simply what initiates activity

Activity provides the possibility to experience something

Reflection, withdrawal from the action, may be necessary in order to learn anything.

The following tasks are simply tasks. The ways of working with them, the ways of interacting with learners will, in addition to how they are posed, strongly influence what can be learned from doing them.

Different Differences

I am thinking of two numbers. I am going to subtract the second from the first, but before I do, I add one to both numbers.  What is the difference in the differences?

Extend and vary, including addition, multiplication and division

Claps

(I clap a short sequence)

How many claps did I make?

Repeat the sequence several times. In which sequence will the 100th clap happen?

Threading Beads

Treat the unifix cubes as beads and make a train using more than one colour. Now repeat the train and then repeat some of it a third time.  Now exchange with someone else and predict what their pattern is by completing the third copy for them.   [Marina Papic thesis]

Painted Wheel

Here are three patterns left by painted wheels (or here are parts of three frieze patterns discovered in an archaeological dig). 
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We know that the patters are each repeated at least twice in the fragment shown. What would be the colour of the 100th square in each case? Where would the 100th white square appear?

Difference of 2

Write down two numbers that have a difference of two.

And another;

And another;

And one that makes it as difficult as possible to see that the difference is 2.

Various differences

Write down three numbers for which one pair differ by 2 and one pair have a ratio of 2;

Are there two numbers which differ by 3 and have a ratio of 4? Generalise.

Write down three numbers for which the first and second differ by 4, the second and third are in the ratio 2 to 3, and the third and first differ by 1.  Generalise! 

Justifications on demand regarding arithmetic relations such as

Why is  27 + 39 – 27 = 39?

Why is 3 x 17 / 3 = 17?

Why is 27 + 49 = 49 + 27?

Bus Tasks

So many get on, get off, in sequence. Record the movements to summarise overall effect.

What if as well as getting on and off, there are halves and trebling etc.?

Marble Tasks

If Anne gives John one of her marbles, she will then have one more than twice as many marbles as John then has.  If John started with 12 marbles, how many did Anne start with?

If Anne gives John one of her marbles, she will then have one more than twice as many marbles as John then has.  However, if instead, John gives Anne one of his marbles, he will have one more than a third as many marbles as Anne then has.  How many marbles have they each currently?
Age Tasks

A son asking his father how old he was, received this answer : Your age is now one fourth of mine; but 5 years ago, your age was only one fifth of mine. What then are their two ages ? [Hutton 1833 problem 1 p80]

Seven years ago A’s age was three times B’s, and seven years hence A’s age will be double B’s.  Find their ages. [Thomson 1898 problem 12 p207]

Two persons, A, and B were talking of their Ages: Says A to B, seven years ago I was thrice as old as you at that Time; and seven Years hence I shall be just twice as old as you will be: I demand their present Ages? [Mole 1788 problem V p129]
Numberline Movements

Same as buses: start somewhere, move left and right, (or forwards and turn around);

Extend to two dimensions?

Include multiplying?

THOANs

Think of a number … end up at common place; end up at starting place

Constructing one for yourself

Doing & Undoing

Addition and subtraction

Multiplication and division

Compounded actions

Use of doing & undoing to multiply and divide by fractions

Exponentiation and logarithms (???)

Geometrical actions such as reflections, cutting triangle along median, …

Age Problems as extensions of Bus problems

Tracking arithmetic

Singapore bar diagrams
Square Reconstructions

The diagrams below are the product of doodling. Can all the rectangles (apart from the outside one, actually be squares if they are drawn correctly?
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Table Reconstruction

An archaeological dig has turned up fragments from an arithmetical table in a classroom. Complete the table.
	
	
	
	
	6

	3
	
	
	15
	

	
	
	16
	
	24

	
	
	28
	
	

	9
	18
	
	
	


Make up your own.  How little information can you give and still it is reconstructible?
Magic Square Configurations

The tables show magic squares with unknown entries and unknown common sums.  Show that in each case the sum of the light-shaded squares is necessarily equal to the sum of the dark-shaded squares.  Find some other patterns of your own to challenge colleagues.

[image: image6.png]


      [image: image7.png]


             [image: image8.png]


     [image: image9.png]


     
Bag Comparisons 

Here are three bags with the property that in any pair, there is exactly one colour for which the count in the two bags differs by exactly one. 
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Construct three bags using a minimum number of colours with this property; with a minimum number of objects with this property.  Four bags?

Construct four bags with the property that for each pair, there are two colours in both bags for which there are more of one colour in the first bag than in the second, and more of  the second colour in the second bag than in the first. Extend to more bags, but with a minimum number of colours?

Bags in Bags

On the left are some bags (within bags).; on the right is a collection of bags, some containing bags
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The number of objects in the various bags has been recorded as an increasing sequence, followed after the colon with the number of objects used. The bags on the left come out as [0, 1, 2 : 2] and on the right as [1,1,1,2 : 3].

Make up your own configuration of bags and objects, record the corresponding sequence, and then see if someone else can work out what your configuration of bags was.

Could you detect whether someone was telling the truth about a proposed record, without actually trying to  re-construct the bags?

Attributes

Arrange a number of configurations of unifix cubes. One person mentally selects one; others try to guess which one it is using yes-no questions but without ever using a specific colour or shape name.

A known number of unifix cubes are placed under a cloth.  A few are withdrawn and displayed. Can you work out how many are under the cloth? (for very young children!)
Remainders of the day

Write down some numbers which, when they are divided by 10 leave a remainder of 1. Write down how to construct all such numbers. 

Change the 10 to a 5; to a 7. Change the 1 to something else.

Write down some numbers which, when divided by 2 leave a remainder of 1 and when divided by 3 leave a remainder of 2.
TextBook Tasks

Choose any teaching page of a textbook or work-scheme. What generalities are being called upon? What generalities are learners being exposed to? What generalities might they be asked to try to bring to expression after working on the page?

Where is the generality?

Where is the use of powers?

Where might mathematical themes emerge?




































































































































































