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Assumptions

Teaching & Learning

To do mathematics is to carry out actions on physical, mental and mathematical ‘objects’.

The basis for actions is awareness.

Teaching mathematics is about creating conditions in which learners can

Educate their awareness; Harness their emotions; Train their behaviour

Learners are asked to undertake tasks in order to gain experience; they sometimes learn from that experience, but most often they learn more if they reflect upon that experience and try to make sense of it.

Mathematical Thinking

The basis for mathematical thinking is the use and development by learners of their natural powers for

Imagining & Expressing

Specialising & Generalising

Conjecturing & Convincing

Organising and Characterising

Stressing & Ignoring

Distinguishing & Connecting (Same & Different)

Mathematical Themes

Several themes pervade mathematics, and it is helpful to draw learners’ attention to these when they arise:

Doing & Undoing

Invariance in the Midst of Change 



(dimensions of possible variation; range of permissible change) 

Freedom & Constraint

Specific Practices

Getting learners to construct mathematical objects meeting specified constraints, in order to enrich their example spaces and to reveal their awarnesses

Another & Another … in order to enrich their example spaces through exploiting invariance in the midst of change

Getting learners to experience the key awarenesses behind a topic

Prompting learners to use their natural powers

	Part 3 Tasks

What for you are the core awarenesses which underpin angle?

What for you are the core awarenesses which underpin trigonometry (or some other topic you teach)?

What construction tasks could you use with your students in other topics?


Sample Tasks

Remainders of the Day

Write down a number that leaves a remainder of 1 when divided by 7. And another; And another. Multiply two of them together; what is the remainder now? 

Does this always work? Why or why not? When does it work?

Write down a number which when you subtract 1 is divisible by 2


and when you subtract 1 from the quotient, the result is divisible by 3


and when you subtract 1 from that quotient the result is divisible by 4


Why must any such number be divisible by 3?

Make up your own variations.

One Sum

I have two numbers which sum to one.  Which is larger, the square of the larger added to the smaller or the square of the smaller added to the larger?

Consecutive sums

Generalise: 1 + 2 = 3;     4 + 5 + 6 = 7 + 8;     9 + 10 + 11 + 12 = 13 + 14 + 15

Tunja Sequence

Generalise: 42 + 2x4 – 15 = (4 – 3)(4 + 5); 52 + 2x5 – 15 = (5 – 3)(5 + 5); 62 + 2x6 – 15 = (6 – 3)(6 + 5); 72 + 2x7 – 15 = (7 – 3)(7 + 5); … extend backwards to 12 + … and beyond, to deduce what (1) x (-1) and (-1) x (-1) must be for arithmetic to continue to work.

Bag Constructions

In figure 1 there are three bags with 15 objects in three shades of grey (three colours).

	Figure 1: [image: image1.wmf]    [image: image2.wmf]     [image: image3.wmf]
	Figure 2:        [image: image4.wmf]


They have the property that for any two bags, there is exactly one colour for which the numbers of objects of that colour in the two bags differ by exactly 1. Construct four bags with the same property. How few objects can you use? How few colours can you use? Generalise What happens for b bags and c colours?  Suggestion: specialise!!! 

In figure 2 there are three bags and two objects.  The bags contain, respectively, 0, 1 and 2 objects (written [0, 1, 2; 2] in increasing order with the total at the end). What sequences of ‘bag-numbers’ are possible?.

Map Scaling

Two people have identical copies of a map of Pakistan.  One scales it by a factor of 1/3 using Karachi as the centre of scaling; the other scales the map by a factor of 1/3 using Islamabad as the centre of scaling.  What is the same and what different about the maps they draw?

Construction Tasks

Write down two fractions that differ by ¾. (and another; and another)

Write down a decimal number between 2 and 3; that does not use the digit 5; and that does use the digit 7; and that is as close to 5/2 as possible.

Draw a quadrilateral with 2 equal sides; and two sides parallel; and two sides perpendicular. How many different ones can you find?

Draw a quadrilateral with one pair of opposite sides perpendicular; with both pairs of opposite sides perpendicular.

Write down 6 numbers with a mean of 5; and a median of 6; and a mode of 7. How much freedom do you have at each stage?

On squared paper, draw an angle whose tangent is 2/5, and another whose tangent is 3/4. Now draw an angle which is the sum of those two angles, and find a way to calculate the tangent of that angle using appropriate scaling. Generalise!



































































































































































� I am indebted to Pat Thompson for this title which he used for his PME32 Plenary in Morelia in July 2008






