
 

Chapter 3 - Self-audit 

 

You should carry out this self-audit and add it to your subject knowledge portfolio. This offers 

evidence of your own learning and development in the area of ‘Problem Solving using 

Mathematics’. Read through the problem several times before you try to make a start. Also 

reread the description of rubric writing earlier in the chapter so that you can use this process 

to describe your thinking. 

 

This task explores number patterns within a 100 square: 

 

 

Look at a block of four numbers, for example 

1516

2526

 

If I add these numbers together I get a total of 82. This is (4 

× 15) + 22, as 4 × 15 = 60 and 60 + 22 = 82. 

 

Picking another block and looking at the number in the top 

left box 

1819

2829

 

 

 

I notice that (4 × 18) + 22 = 72 + 22 = 94 and 18 + 19 + 28 + 29 = 94 too. This is an 

example of specialising – I have looked at two different blocks of four squares and explored 

the patterns in them. 

 

 In order to generalise I can write down 

n n + 1 

n + 10 n + 11 

or 

n One more than the number to its left 

10 more than the number above 
11 more than the number in the top 

left square 

 

So, adding these ‘numbers’ together 

 

n + (n + 1) + (n + 10) 1 (n + 11) = 4n + 22 

1 2 3 4 5 6 7 8 9 10 

1112 1314 151617 1819 20 

2122 2324 252627 2829 30 

3132 3334 353637 3839 40 

4142 4344 454647 4849 50 

5152 5354 555657 5859 60 

6162 6364 656667 6869 70 

7172 7374 757677 7879 80 

8182 8384 858687 8889 90 

9192 9394 959697 9899 100



 

 

 

This shows that if I take any section of four numbers from the grid and add them together I 

will always get a total which is four times the number in the top left corner + 22. 

 

Now look at other patterns of numbers, for example 

 

 

 

As you work at these problems jot down your thinking process at the side of the page. Use the 

rubric writing mentioned in the chapter. How do you get started on the problem? When are 

you stuck? What questions do you ask yourself to move forward? When are you specialising 

and when are you generalising? What ‘aha’ moments do you have? And finally, what have you 

learnt about this problem and yourself as a mathematical thinker? 

 

Chapter 4 - Self-audit 

 

1. This question allows you to develop your use of number lines to explore ideas of rounding 

and estimation. 

 

Each of these numbers is the answer to a question asking you to round a number. You should 

draw a number line to show the range of possible numbers you could have started with. For 

example, 2300 has been rounded to the nearest 100 so the smallest number I could have 

started with would be 2250 (we always round up from 5) and the largest number I could have 

started with could be 2349 (as I would round 2350 up to 2400): 

  

2250 ________________________ 2300_______________________________ 2349 

 

(a) 570 has been rounded to the nearest 10. 

(b) 3000 has been rounded to the nearest 100. 

(c) 7.8 has been rounded to the nearest tenth. 

(d) 10.75 has been rounded to the nearest hundredth. 

(e) 0 has been rounded to the nearest whole number. 

 

2. These questions explore your skills in expressing numbers as decimals, percentages and 

fractions. It is important that you feel comfortable moving between these three 

representations of numbers. Children who can move easily between fractions, decimals and 

percentages are better able to carry out complex calculations, and have a clearer sense of 

number. 

  



 

 

 

(a) 

20% 5/8 0.25 

9/10 2.8 2/3 

5/9 75% 1/3 

30% ½ 0.7 

 

Use the fractions, percentages and decimals to make questions with the following answers 

(e.g. 75% of 12 is less than 10 and 0.7 × 20 is between 10 and 25): 

  i. < 10  vi. = 15 

  ii. > 25  vii. = 0 

 iii. between 10 and 25 viii. = 0.5 

 iv. between 5 and 6  ix. = 20% 

  v. < 1   x. = 4/5 

 

 

(b) Draw this number line: 

 

 

Add the following numbers to the appropriate place on the number line: 

 5/8, 0.9, 1/3, 0.66, 75%, 65%, 8/9, 15% 

 

The next question introduces proportionality. This is the final key idea within counting and 

understanding number. 

 

 

3. Look at the following information about a group of students on a teaching training course: 

There are 25 students on a teacher training course: 20 are female; 10 are from minority ethnic 

groups; 5 have a mathematics A-level; 8 are living with their parents; 4 are mature students. 

 

I can write the following statements from this information: 

1 out of 5 of the students has mathematics A-level. 

The ratio of students from minority ethnic groups is 2:5. 

32% of students are living with their parents. 

 

Write 10 more statements using this information. Use fractions, decimals, ratios and 

proportions. 

 

0 ¼ ½ 1 ¾ 



 

 

 

Chapter 5 - Self-audit 

 

1. This activity asks you to use your knowledge of place value and multiplication facts to 

multiply 10 by 10 to derive related facts involving decimals. 

 

I know that 8 x 7 = 56 so I can derive the facts 56 ÷ 7 = 8 by rearranging the number 

sentence; 28 ÷ 7 = 4 by halving 56; 2.8 ÷4 = 0.7 by dividing by 10. 

 

Start with 12 x 10 and write down 10 other number facts you can work out from this starting 

point. Explain how you derived each new fact. 

 

Chapter 6 - Self-audit 

 

Carry out this audit to explore how your learning has progressed as a result of working on the 

ideas in this chapter. Include the results in your portfolio. 

 

1. Make a copy of this table: 

Just know it’ Need to think a bit’ 
Need to work it out 

on paper’ 

 

 
  

 

Using the digits 1, 3, 5, 7, 8, 9 make up a range of addition and subtraction calculations. Make 

sure you have some calculations that you would place in each column. Write the calculations in 

the appropriate column together with a rationale for your choice. 

 

2. Set yourself the following questions: 

A column addition involving decimals. 

An addition involving decimals you would calculate mentally. 

A column subtraction involving decimals. 

A subtraction involving decimals you would do mentally. 

A short multiplication involving decimals you could do mentally. 

A multiplication involving decimals you would do using pencil and paper. 

A short division involving decimals you could do mentally. 

A division involving decimals you would do using pencil and paper. 

 

Complete the calculations and write a commentary outlining your thought processes and the 

points at which you think pupils may make a mistake. 

 

3. Spot the mistake: These three long multiplication calculations have got mistakes in them. 

Write down the mistake that the pupils have made, then complete the long multiplication 

correctly. 

 

Chapter 7 - Self-audit 

 

Carry out this audit to explore how your learning has progressed as a result of working on the 

ideas in this chapter. Include the results in your portfolio. 



 

 

 

 

1. Draw four sets of axes in all four quadrants with the coordinates labelled up from –5 to +5. 

(See page 130.) For each question you should draw the initial shape on the set of axes in one 

colour and the second shape in another colour. Then write down instructions which explain 

how to move from the first shape to the second shape. You should use at least two sets of 

instructions each time and include reflections, rotations and translations if you can. 

 

(a) Initial shape, right-angled triangle (–1,1), (–1,5), (–5,–1); dotted shape (1,–1), 

(5,–1), (1,–5). 

(b) Initial shape, rectangle (–2,3), (–2,5), (–5,5), (–5,3); dotted shape (0,–2), (0,–5), 

(–2,–5), (–2,–2) 

(c) Initial shape and ‘L’ shape (2,1), (5,1), (5,4), (4,4), (4,2), (2,2); dotted shape, 

rotate through 90° about (2,1) then translate 6 in the direction –X. 

 

Now draw your own starting and finishing shape together with instructions of how to get from 

one shape to the other. 

 

2. Draw four shapes. They should include at least one triangle, one quadrilateral and one 

pentagon. Underneath the shape write the instructions to help a friend draw the shapes. You 

will need to include the length of the sides and the approximate angle at each vertex. 

 

Underneath the shapes write down a list of each shape’s properties and the shape’s name. 

Possible properties to sort the shapes by: 

Opposite sides parallel 

Opposite sides congruent 

At least one obtuse angle 

At least one right angle 

All sides congruent 

All angles congruent 

Two consecutive sides congruent 

Parallelogram 

Quadrilateral 

Regular polygon 

Opposite angles congruent 

Pentagon 

Hexagon 

Octagon 

Rhombus 

Isosceles 

Trapezoid 

Concave polygon 

Convex polygon 

 

Source: Classifying polygons activity reprinted with permission from http://illuminations.nctm.org, copyright 2009 by 

the National Council of Teachers of Mathematics. All rights reserved. 

 

 

 

 



 

 

 

Chapter 8 - Self-audit 

 

These activities focus on estimation of distance, mass and capacity. Through working on the 

ideas you should develop your understanding of these concepts and be better able to support 

those you teach. 

 

1. Complete this table. The first column is a measurement; in the second column write 

down an object that is approximately that length and in the final column rewrite the 

measurement in either cm or m, whichever is most appropriate. 

 

Length   

1 mm   

10 mm   

100 mm   

1000 mm   

10,000 mm   

100,000 mm   

 

2. Repeat this activity for weight, using g or kg. 

 

Weight   

1 g   

10 g   

100 g   

1000 g   

10,000 g   

100,000 g   

 

3. And capacity, using ml or l. 

 

Capacity   

1 ml   

10 ml   

100 ml   

1000 ml   

10,000 ml   

100,000 ml   

 

If you did not attempt the ‘Portfolio task’ activities in teaching points 4 and 5, complete them at this 

point. This will allow you to assess your understanding of the relationship between area and perimeter. 



 

 

 

Chapter 9 - Self-audit 

 

Gather some achievement data that you have on a class that you are teaching. This may be 

previous achievement on optional SATs, it may be results on reading ages – it can be any 

quantitative data. Decide what you want to find out from the data, such as comparing boys’ 

and girls’ achievements, or a particular subject area you have been focusing on, and write a 

list of questions. Use the data handling techniques you have met in this chapter to analyse the 

data. Make sure you use range, mean, median and mode, and comment on which of these 

measures is the most useful. Also use a range of ways of representing the data. Use your 

analysis to write a short report on the achievements of your class. Include this report in your 

portfolio.   

 

 

 


