WOT NO WORKSHEET? (Part 1)  

Leicestershire Numeracy Team.

The ideas that follow provide a sample of the kinds of activities that are found in many schemes and ideas books. The idea of 'Wot No Worksheet' is to illustrate how this type of activity can be used, for any part of the lesson, to generate work with numbers and calculations at the appropriate level simply and without presenting the children with a written worksheet or page of ‘sums’. Many of the activities are best done either with the class, with a group or with children working in pairs but of course some can be explored at an individual level if appropriate. They can be presented orally or using the white/ black board thus saving preparation time and photocopying. This also means the children will need to think more, and should be helped to think, about a suitable way of organising and setting out their work using the most efficient calculation method they know rather than having it decided for them/ forced on them by the worksheet or book. 

A few of the activities do require squared paper or a simple generic blank grid to save time.  They also require simple apparatus including dice, playing cards etc.

Variations of these activities could be used in work on: 

Solving Problems (Making decisions, reasoning & generalising about numbers), Numbers and the Number System (Counting- properties of numbers and number sequences. Place value- including reading and writing numerals. FDPRP.

Calculations (Understanding addition and subtraction/ multiplication and division. Rapid recall of addition subtraction/ multiplication and division facts., Mental calculation strategies and pencil and paper procedures. Using a calculator and checking results).

Many of these ideas as presented are ‘upper KS2ish’ but can often be adjusted simply to match the expectations for younger children. In some of the activities differentiation ideas are included.
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THE ACTIVITIES

Moving Place

Take any 3 numbers from 0-9 (e.g. 5,6,7 or 2,5,8)

Make up some additions/ subtractions that use all three (56+7)

How many different calculations are there? 

What if we allow negative values (7-56…5-67…etc)?

What is the biggest answer/ the smallest answer? How do you know?

Which calculations could you do in your head?

What other methods did you use? Encourage discussion of these methods.

Try the same thing with 4 digits…5 digits.

Do the same investigation for multiplication or division. (use a calculator if needed and this activity can also be differentiated by limiting the set of numbers to be used.. say 1 to 5)

Discuss what is different about the answer when you divide.

Bigger or smaller

Put an appropriate set of about 8 single or two digit numbers on the board. (Differentiate as necessary by having a range of different sets for different groups if needed)

The children work in pairs, using a calculator, multiplying each number by 1.1  

What do they notice about the answers?

Now multiply each of the original numbers by 0.9 What happens now? Why?

What happens if we multiply the numbers by 1.5 and 0.5?

Get the children to explain their findings.

Where does it lead?

The children work individually or in pairs choosing a 2 digit number and then squaring the units digit before adding the tens digit.( 24-18-65 etc). They repeat this process for the newly formed number. They record the sequence of numbers they make.

What happens? What if they start with a different number?

23….11….2…4….16….37….52….9….81….9….81….

What happens if you square all digits and add them together, repeating the process?  23….13….10….1….

Make 100

Teacher puts a set of numbers on the board. Children work in pairs. One chooses a number from a set on the board (this allows the teacher to control the level/differentiation by choosing a suitable range/size of numbers, including decimals if appropriate). The partner can then multiply the given number by any other number(s) as many times as they like. (to differentiate the activity the numbers can be limited or extended…whole numbers.. numbers involving one decimal place etc.) The calculation should be checked on a calculator but once chosen has to be carried out. They stop when they feel they are as near to 100 as they can get. Then the partner chooses a different number and attempts to win by getting nearer to 100 using the same method and limits.

The answer is…

Choose an appropriate number for which children, in pairs, create questions giving that answer. It’s useful to indicate the range of operations and size/type of numbers to be incorporated if possible (+, -, x, (, (,etc). Differentiation will then be by outcome and the range of operations as well as being affected by the target number chosen (24, 2.34, 650, 0.08, ¼, 100000 etc)

Is it the answer?

Put about 10 suitably chosen questions (differentiate if necessary and/or vary operations to fit chosen objectives) on the board so that about 7 or 8 have the same given answer e.g. a variety of calculations with the answer 3480 (you are allowed a calculator to prepare them!!!!!!).  The challenge to the children, in pairs or individually, is to work out whether the given answer is correct for each question, first, by estimating and then checking using an appropriate method.

How do they check?  In their heads or do they have to write something down?

Is it ‘obviously’ the answer or not?  Do they need a calculator?

Let the children share the way they worked through the questions.  Encourage them to explain their thinking.  Compare different methods.

One extension would be for the children to create more questions for the given answer.

Another extension would be for groups of children to prepare questions for their own chosen number as a challenge for each other or for the teacher!!

Operational challenge

Put a four by four grid on the board. Use a 1-6 die to enter numbers randomly.

The children then work in pairs taking each row, column and diagonal and using the numbers with +,-, x, (, brackets etc to create equations (the range of operations can be open or limited by the teacher to provide differentiation). The aim is to find the largest or smallest number or the number nearest to a particular target number using some or all of the numbers.

The activity can be done with a 1-10 die or one containing bigger numbers.

The children can then create their own grids (2x2 or 3x2 or 3x3) to repeat the activity.

Fractions can be introduced (dice can be used to generate these) and the use of the decimal point can extend the activity into decimal numbers. 
Using dice 

Having a variety of dice (0-6, 0-10, 0-20 etc.) available is an obvious way to generate numbers for children to add etc. Magimixers (sets of dice available from ESPO and other suppliers) are useful for generating sets of 2 digit numbers that can then be used for various operations (ordering, adding, multiplying etc.) Again fractions can be generated as in the example above.

Using playing cards

Playing cards can be used to generate numbers (single digit, 2 digit, 3 digit etc.) and can be set out horizontally or vertically as appropriate. The children can then work out answers to their created problem mentally or in some written form (expanded or otherwise) depending on the numbers and the ability of the child.  A quick shuffle and a new set can be created. Differentiation can be controlled by limiting the number of digits, the number of numbers created (2,3,4 etc) or by limiting the set of cards used.

Sets of numbers

To increase control over the set of numbers used sets can be chosen by the teacher and written on the board to allow children to select one number from each set to create a ‘sum’. Differentiation is possible by limiting the size and type of numbers in a set or the number of sets from which a child/children choose. (Some choose from A&B, some from all etc.)




Using the 100 square.

Take any square of four numbers on a 100 square


Multiply the opposite corners   
4x15=60    

5x14=70

Now try another square

53x64=3392

54x63=3402

Try other squares. What do you notice about the answers? Why? Can the children find a way to explain? 

( e.g. by looking at a simple example  4x15 or 15+15+15+15         as compared with






     5x14 or 14+14+14+14+14

each ‘14’ is one less but the extra 14 provides those 4 as well as an extra 10)

A similar exploration can be worked by adding the pairs of numbers instead of multiplying. What happens then?

What about choosing a cross of numbers from the 100 square?


 3


12
13
14


23


Using catalogues, maps, timetables, calendars etc.

By providing children, in small groups with an appropriate catalogue, brochure, maps, timetables etc. and a specific brief they can be involved in a lot of relevant, contextual calculation which can be done in the most appropriate way.

For example the children can be asked to buy some specific equipment (small games) from the ESPO catalogue given a budget of £300.

They can be encouraged to work out ideas mentally, with jottings, a particular algorithm or calculator as appropriate and to record their decisions in a clear accessible way. They should be encouraged to explain and justify their choices of methods after completion.

Greater, smaller or equal
Put about 10 calculations on the board of the type 12x30x45 (the numbers can be adjusted to the ability of the children but should be pitched to challenge) The idea is for the children to say whether they are greater, smaller or equal to a given target number by estimating. They then check their predictions by working each question out in the most appropriate way (mentally, jotting, expanded, calculator etc. Their methods of finding answers should be shared.

To extend the activity ask children to create their own questions of the same type to get as close to the chosen answer as possible without actually hitting it. 

What is the closest anyone can get without hitting the target? Why? How do they know?

Hitting 100

Randomly generate a 2 digit number (dice, cards, etc.). Now decide what to multiply it by to get as close to 100 as possible in one jump.

What if the target is 1000 or 10000 or 0.1?

Grouping answers

Put a number of appropriate questions on the board, structuring them so that they give one of three different answers. Ask the children, individually or in pairs, to sort the questions according to their answers. Can the see why some of them give the same answer? (eg 12x4 and 6x8…. halved and doubled)

This activity can be extended by getting children to create some more equations that give the chosen answers.

Using grids to generate calculations

Grids and differentiated number sets can be easily used from the board to allow children to do a series of calculations and to encourage them to use a known fact to work out another. These can de adapted for addition, subtraction, multiplication or division. Putting the numbers into a sequence, using a particular group of numbers or making them random can change the emphasis/feel of the activity.


Variations include giving the grid with some ‘answers’ in but with some of the original numbers, to be added, missing.


NB It’s a good idea to have generic blank grids available for this type of activity so that children don’t have to waste time drawing them out.

A similar layout can also be used to explore +, x, etc by the same number. This can easily differentiated by using combinations of operations, larger numbers, and decimals/ fractions (including amounts of money, measurements etc.)


Growing gift

If you were lucky enough to be given 1p on Monday, 2p on Tuesday, 4p on Wednesday, 8p on Thursday and so on how long would it be before you had £100?

Get the children to estimate, share thoughts as a class and then work with a partner to check. Ask different pairs to explain how they did this.

What if you were given 1p, 10p, 100p, 1000p etc…how long to get to £1000 or £10000 or £1000000?

Encourage the children to think about the most appropriate way to do and to record the results of their calculations.

Dividing round

Give the children an appropriate starting number on the board (you can choose to differentiate if you feel its needed) and ask them, in pairs or individually, to divide it by 1, then 2, then 3 through to 10. This could be with remainders or using decimals/ fractions according to their ability.

What do they notice about their answers? Can they explain what and why?

Try the same thing with a bigger number but get them to work out the biggest and smallest answers first. What do they know about the rest of the answers?

Consecutive Sums

Challenge the children, in small groups, to find all the numbers up to thirty that can be made by adding a string of consecutive numbers together (1+2=3, 3+4=7, 3+4+5=12, 3+4+5+6=18). Discuss the findings.

Now what about all of the numbers to 100?

How do the children organise the work? Share methods they use for adding.

Are there any recognisable patterns? What about odd number totals?

Multiplication challenge

Using a blank grid on the board, as above. Let the children randomly insert the numbers 1-9, one in each of the squares that are partially behind the octagons! Now, with the class, multiply adjacent numbers putting the product into the octagon between them. Then get the children, on paper or using mini white boards, to add all of the products together. What is the final total? Encourage the children to explain their working to check any differences of opinion! 

Now, using similar blank paper grids, challenge the children to arrange the digits 1-9 to make the biggest total they can, then the smallest or the total nearest to 300 etc. Make multiplication squares and calculators available if appropriate. Encourage the children to use mental methods where they can.  Try 4x4 or 5x5.

Divisible by 6

Ask the children to investigate, in pairs, the following statement. They will need to use a calculator but should be encouraged to use mental methods if possible.

When you multiply any three consecutive numbers together the answer is always divisible by 6.True or false?

Encourage them to think about why this may be so.

Help!!!(There are always one or two even numbers in the sequence so the product is always even and in a sequence of three numbers one will always be divisible by three so the product must be divisible by 6)

Consecutive products

Ask the children, in pairs, to investigate the relationship between the product of three consecutive numbers and the cube of the middle number.



5x6x7= 210

6x6x6=216

Encourage them to work mentally where possible, supported by jottings and/or calculator.

Using a multiplication grid
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Can you predict the next total?
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What happens if you select any 2x2 grid from the products and multiply the diagonals?





6�
9�
�
8�
12�
�
 





Get the children to investigate whether this always happens.





What about multiplying opposite corners of a 3x3 grid?





6x12= 72


8x 9= 72





�





12+14=


3+23 =


How is the centre number related?  Does it always work?





Not another worksheet! What about the trees?









