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Key terms  

Key Word  Definition/Tips Example 
Integer A whole number which can be 

positive, negative or zero 

               -7, 0, 29 

Digit Any of the numbers 0, 1, 2, 3, 

4, 5, 6, 7, 8, 9 

 

Number The total value of each digit In the number 348 the digit 4 is 

worth 40. 

Decimal A number with a decimal point 

in it.  Can be positive or 

negative. 

 

4.1, 0.00000004, 42342.3 

Addition To find the total, or sum, of 

two or more numbers. 

 

‘add’, ‘plus’, ‘sum’ 

  3 + 4 + 2 = 9 

Subtraction To find the difference 

between two numbers. 

 

To find out how many are left 

when some are taken away. 

 

‘minus’, ‘take away’, ‘subtract’ 

         34 – 15 = 19 

Negative number. A number which is less than 0.  -3, -33, - 214, - 9.4 

Place Value This is the true amount or 

value of the digit as it appears 

on the base ten place value 

chart. 

The place value chart is 

sometimes called the decimal 

system and is based on powers 

of 10. 

In 563, the value of the 6 is 60 

 

67.5 x 10= 675 

 

67.5 ÷ 10= 6.75 

Approximate Can be thought of as ‘rounding.’  

 

Some question may use the 

word ‘estimate’. 

Give an estimate for 377 + 132; 

 

   Could do 380+ 130= 510 

Fraction A mathematical expression 

representing the division of 

one integer by another. 

 

Fractions are written as two 

numbers separated by a 

horizontal line. 

2

7
 is a ‘proper’ fraction. 

 
9

4
 is an ‘improper’ or ‘top-heavy’ 

fraction. 



4 
 

Thinking point 

How are fractions and 

place value related? 

 

 

Numerator The top number of a fraction. In the fraction 
3

5
, 3 is the 

numerator. 

Denominator The bottom number of a 

fraction. 
In the fraction 

3

5
, 5 is the 

denominator. 

Unit Fraction A fraction where the 

numerator is one and the 

denominator is a positive 

integer. 

 

1

2
,

1

3
,

1

4
 𝑒𝑡𝑐. are examples of unit 

fractions. 

Tenths One split into ten equal pieces. 1

10
 

Hundredths One split into 100 equal pieces 1

100
 

Mixed Number A number formed of both an 

integer part and a fraction 

part. 

3
2

5
 is an example of a mixed 

number. 

Simplifying 

Fractions 

Divide the numerator and 

denominator by the highest 

common factor. 

20

45
=

4

9
 

Equivalent 

Fractions 

Fractions which represent the 

same value. 

2

5
=

4

10
=

20

50
=

60

150
 𝑒𝑡𝑐. 

Compare Note the differences and 

things which are the same.   

Usually, you are looking for 

bigger or smaller value. 

Compare 54% and 0.5 

 

You’re going to need to put them 

in the same form and decide 

which is bigger. 

Comparing 

Fractions 

To compare fractions, they 

each need to be rewritten so 

that they have a common 

denominator. 

 

Ascending means smallest to 

biggest. 

 

Descending means biggest to 

smallest. 

Put in to ascending order : 
3

4
,

2

3
,

5

6
,

1

2
. 

 

Equivalent: 
9

12
,

8

12
,

10

12
,

6

12
 

 

Correct order: 
1

2
,

2

3
,

3

4
,

5

6
 

Recurring A decimal that repeats a given 

pattern. 

0.333333333  
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What’s the Story? 
 

My name is Crystal Stewart, and I am about to take part in one of the 
most exciting moments in all of human discovery: the first mission to Mars 
in human history. I can’t believe that we’re finally going to do it! 
 
I work as a scientist for the UK Space Agency, and we are at the forefront 
of scientific exploration into our Solar System. Our spacecraft, FarSight 7, 
will venture further than any craft before from the Earth’s orbit, and travel 
for over a year before it reaches the Red Planet itself.  
 

There are six astronauts on board from the UK – but I won’t be one of them. My job takes place 
back on Earth, where I work as a technical engineer and navigator, informing the crew of their 
next steps into space, the direction that they should take, and – most importantly – the distances 
that they will have to travel to get there. It’s a really important job! 
 
My job involves understanding a lot of mathematics, and I 
particularly need to think carefully about place value. When 
you’re dealing with large numbers like the distance between 
planets, the size of asteroids and the speed of descent onto a 
hostile planet you need to make sure that you get every number 
right. There’s no room for mistakes. 
 
Did you know that Mars is 282,710,000 kilometres from Earth? That blows my mind! 
 
Working here at the UK Space Agency back on Earth, I will be one of the people responsible 
for keeping our six astronauts alive as they bravely step into the unknown. It’s a lot of pressure, 
but I know that if I deal carefully with all of the large numbers, checking and double-checking 
all of my working out, then I will give our astronauts the right information and keep them on 
track for their great mission, to the benefit of all humankind. 
 
We are about to see things that no human has even seen before – we just need to get there 
first! And I’m going to make sure that we do. 
By the end of this unit of work, you will be able to handle the place value of even the 
largest numbers, making you a more confident mathematician, like Crystal. 
 

Why does this matter? 
 

- Place value is one of the fundamental building blocks of Maths, crucial to understand. 
- All the mathematics that we do involves place value, at school and in our lives. 
- More complicated mathematics involves larger and larger numbers to handle. 

- It has a lot of real-life use, in whatever job you go into, as well as in day-to-day life. 
 

Sounds familiar?  

You will have studied place value in different points in your school life, starting at primary 
school. It is a topic that we need to come back to often in our study in school – in truth, it never 
really goes away. In secondary school we will be building on your knowledge of this. 
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Essential Knowledge   

Place Value and Ordering Integers and Decimals.  
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Did you 

know…? 

We work in base 

10, but binary 

(the language of 

computers) is 

actually base 2! 
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Did you know…? 

Averages can be used to 

 ensure that all workers  

receive equal pay for 

equal work. 
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Retrieval Quiz – Place value. 
When you can answer all of the questions on this page without looking 

at your notes, you have mastered the basic skills. 

1. What number is represented here: 

 

 

 

 

 

2. Work out the value of each of the intervals in this number line: 

 

 

3. Round 287 to the nearest 10 

4. True or false: 12 tens > 119 

5. Find the range of the following set of numbers: 68, 63, 79, 111, 104 

6. Find the median of the following set of numbers: 5, 4, 5, 4, 3, 2, 3 

7. Write the number 17 thousandths in figures 

8. What number is the arrow pointing to? 

 

 

9. Put the following numbers in ascending order: 346.01, 306.41, 316.04, 361.04, 364.01 

10. Round 136 to 1 significant figure 

11. Round 0.00236 to 1 significant figure 

12. Round 6.15 to 1 significant figure  
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What’s the Story? 
 
Hi, my name is Rahul Khan and I work in the Office of National 

Statistics. My job involves analysing data about people across the 

country and forming statistics about them. I really enjoy my job as it 

allows me to spot trends and patterns in people’s behaviours and 

opinions. 

One of the main parts of my jobs is collecting data and forming 

statistics from the information we find. For example, we may have to 

carry out a survey in a particular region and then use this data to 

inform government policy in the rest of the country. To do this, we 

need to work with numbers and conversions to ensure that all our 

statistics are accurate.  

You may be asking, how does Fraction Decimal Percentage Equivalence fit into my role. 

Being able to convert between the three is extremely important in ensuring that we can turn 

data collected into statistics. For example, if I carry out a survey on a group of 20,000 school 

students in Wolverhampton, I need to be able to represent this as a percentage of the whole 

population. There are 260,000 people in Wolverhampton meaning that I would be surveying 

only 20,000/260,000 (aka 7.6%) of the whole population! However, there are only 83,400 

children in Wolverhampton which means that I would be surveying 20,000/83,400 (aka 

24%) of the child population. You can see why it is important that I make sure I know how to 

convert between fractions decimals and percentages as a small mistake could make my 

findings incorrect.  

My next survey is going to be looking at the effects of COVID 19 on different households. I 

will be keeping my pen and paper near me to make sure I can convert between the numbers 

in my results and the percentages I need for my statistics.  

 
Why does this matter?  

 
- Values that can be given in fraction, decimal 

or percentage form and we need to be able 
to identify the value regardless of the form 

we are given it in. 
- Comparing data is extremely important and 

if you are given the data in different forms 
you need to be able to convert them.   

 

Sounds familiar?  
 

You would have studied fractions, percentages and decimals since primary school. Often, we 
use fractions or percentages in our everyday life (you might say things such as “I have already 
eaten half of my sandwich” or “two thirds of the class are wearing white socks”). This unit puts 
all our knowledge together to allow us to compare values in different forms.    
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Fractions, Decimals and Percentage Equivalence. 
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Did you know…? 

It is recommended that we 

spent 1/3 of our lives 

sleeping (around 8 hours per 

night).  
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Retrieval Quiz – FDP. 
When you can answer all of the questions on this page without looking 

at your notes, you have mastered the basic skills. 

1. If the hundred square is worth one whole, represent 1 tenth.  

 

2. Write the numbers marked with an arrow in figures and words. 

 

 

3. What is the same, what is different? 

 
4. Complete the number line.  

 

5. Explain why we can represent 8 tenths on a number line in the same position as 80 

hundredths. 
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6. Continue the linear sequence (3 more values).  

 

 

7. Work out (give answer in decimal and fraction form).  

 

 

8. Complete the box to make the statement correct.  

 

 
9.  

 

10.                

 
11.  

 

      

  

12.  

13.  Sam thinks 25% of the shape is shaded. Is he correct? Explain your answer.  
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     14.  

 

15.  

 

 

 

 

 

16.  

 

17.  

 

 

 

18. 
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Why is a good understanding of place 

value important? 

  

  

 

 

 

 

  

    

  

Why is place value 

important in 

representing 

numbers? 

Why is our 

number system 

called base 10? 

How are fractions 

and division 

related? 

How can you show 

that two fractions 

are equivalent? 

 

How can bar 

models help you 

represent fraction 

problems? 

Can you explain why 

1/5 is smaller than 

1/3?  

 

How are fractions, 

decimals and 

percentages 

related?  

How can we order 

fractions, 

decimals, and 

percentages 

according to size? 

 

When might rounding 

numbers help with 

calculations? 

What is meant by 

underestimation and 

overestimation?  



Question Stems 
Question Stem Example What to do. 

 

Write… in Write 7, 028 in words. Know how to spell each 

digit and place that makes 

up the number.  

 

Do not pronounce the 

zero in whole numbers 

Write as… Write 15 tenths as decimal. Start with 5 tenths on a 

place value chart.  Where 

would 10 tenths go? 

 

 

Round to the 

nearest… 

Round 7173 to the nearest: 

Ten- 7170 

Hundred- 7200 

Thousand- 7000 

Locate the digit in the 

place being rounded. 

 

Follow the rounding rules. 

What is the value… What is the value of the underlined 

digit?     

           6421 

Draw a place value grid if 

it helps. 

 

Write down the full value.   

 

400 or 4 hundreds.  

Who had the least, 

shorter…. 

Or  

Who had the most, 

longer? 

 Find the difference 

between the amounts by 

subtracting.  

Convert Convert 
3

10
 into a decimal  Divide the numerator (top 

number) by the 

denominator (bottom 

number). 

  

Compare Compare 
3

10
 and 

4

5
. Either convert the 

fraction so that they have 

the same denominator, or 

convert to decimals so you 

can compare them. 
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Order Order 
3

10
 and 0.8 𝑎𝑛𝑑 73% 

From smallest to biggest 

Put the numbers in order, 

from smallest to biggest.  

They must be in the same 

form (fractions, decimals 

or percentages). If you 

are using fractions to 

order, make sure the 

fractions have the same 

denominator.  

Simplify Simplify the following fraction.  

 

Divide both numbers by 

the highest common 

factor of 3.  

 

 

 

 

 

 

 

 



20 
 

Examples  
Possible success criteria 

Place Value and Ordering Integers and Decimals. 

 

Understand place value and the number system including decimals. 

Question:   Write down the value of the digit 4 in the number 374, 892. 

 

       

 

 

Understand and use place value for decimals, integers, and measures of any size. 

Question: Write a number with 7 in the hundredths place. 

 

 

 

 

 

Student has used a place value 

chart to ensure they get the 

correct answer.  

Student has mis-read the 

number and written the 

answer incorrectly.  

Student has written a number 

with a 7 in the hundred place 

and not the hundredths place.  

Student has correctly 

identified the hundredths 

place value column.  
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Order numbers and use a number line for positive and negative integers, fractions, and 

decimals. 

Question:  Put the following numbers in ascending order: 

                                   0.1, 0.11, 0.01, 1.1, 0.111 

 

 

 

Work with terminating decimals and corresponding fractions. 

Question:  Write 
1

5
 as a decimal. 

 

 

Round numbers to an appropriate degree of accuracy. 

Question: Round 4359 to the nearest 100 

 

 

Student has used 

place value 

columns and place 

holder zeros to 

help order the 

decimals. 

Student has used a 

place value column but 

has placed the numbers 

in descending rather 

than ascending order.  

Student has confused 

the denominator with 

the number of tenths.  

Student has used 

division to calculate the 

value of 1/5. 

Student has rounded to 

the nearest 1000. 

 

Student has identified 

and rounded to the 

neatest 100. 
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Question: Round 4.275 to one decimal place. 

 

 

 

Question: Round 2393 to one significant figure. 

 

 

 

 

Fractions, Decimals and Percentage Equivalence. 

Compare fractions. 

Question:  Using words and/or pictures show which fraction is larger, 
2

3
 or 

4

5
 

 

 

  

Student has identified 

the first decimal place 

and rounded correctly. 

Student has truncated 

the number – cutting 

off the final decimal 

place. 

Student has not 

understood what a 

significant figure is. 

Student has identified 

the first significant 

figure and rounded 

appropriately. 

Student has accurately 

represented the 

fractions and used 

them to make a 

comparison. 

Student understands 

that there are fewer 

thirds to a whole but 

has not compared the 

fractions. 
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Convert fluently between fractions, decimals, and percentages. 

Which of the following are equal in value to two-fifths? 

4

10
, 25%, 2.5,

40

100
, 0.4  

 

 

 
 

 

 

Student has considered 

each number and 

compared them to 2/5 

as a fraction. 

Student has not 

understood that two-

fifths refers to a 

fraction. 
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Retrieval Answers – Place 

Value and ordering. 
Remember that for the exam you will have to use this knowledge to 

answer questions that involve reasoning and problem solving. 

 

1. 1,072,880, 326 

2. 25, 50, 75 

3. 290 

4. True 

5. 48 

6. 4 

7. 0.017 

8. 0.4 

9. 306.41, 316.04, 346.01, 361.04, 364.01 

10. 100 

11. 0.002 

12. 6 
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Retrieval Answers - FDP 
Remember that for the exam you will have to use this knowledge to 

answer questions that involve reasoning and problem solving. 

1. 10 squares shaded. 

2. 0.3, 3 tenths. 0.03, 3 hundredths.  

3. The values are the same however one is represented as a decimal and one is 

represented as a fraction. 

4. 0.31, 0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39 

5. 8 tenths and 80 hundredths are equivalent values. 80 hundredths make up 8 tenths. 

6. 
55

100
,

7

10
,

85

100
 

7. 0.9 , 
9

10
 

8. Any digit bigger than 5.  

9. 
2

10
, 0.2 

 

10.  
 

11.  607/100, 5/8, 63/100, 3/4, 4/5 

 

12. 30% 

13. Sam is wrong. 30% is shaded as there are 30/100 squares shaded. 

14. 0.3 is equivalent to 30% as to convert from a decimal to a percentage you must 

multiply the decimal by 100.  

 

15.  
16. 15% 

17.  Jack is correct as the shape can be divided into 8 equal triangles and 5 of them are 

shaded.  

18. Bar models used to show comparison of fractions with different denominators. 

Worded example to show use of equivalent fractions to compare.  
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Articles for Wider Reading 

and Flipped Learning. 
Article 1 

Place value is grounded in unit coordination. Students first construct number through a 

building up of empirical activity into an abstract series of coordinated actions whereby part-

whole understandings are reorganized and extended to construct number as a mental object 

to act upon (Norton & Boyce, 2015; Steffe, 1994, 2001). The construction of mental objects 

forms the basis for unit construction and coordination, as students rely on concrete, 

pictorial, fingers, symbolic numerals, and language to evidence internalized (being able to 

mentally re-imagine contextual actions) or interiorized (being able to draw on de-

contextualized actions) actions. When students solve problems with multi-digit numbers, 

they might draw upon forms of unit construction and coordination. Students understanding 

how proportional relationships grow by powers of 10. 

 

Young children develop abstract units in upper elementary grades by engaging in physical 

grouping actions and spatial reasoning activities (Battista, 2004; Jones, Thornton, & Putt, 

1994; Long & Kamii, 2001; McGuire & Kinzie, 2013; Reynolds & Wheatley, 1996; Winer & 

Battista, 2015; Wright et al., 2012). For the purpose of this study, we will focus mainly on 

relationships between grouping and unit coordination. McGuire and Kinzie (2013) found that 

when young children grouped objects in units of 10, they attended to groups of tens in 

numbers, but could not coordinate tens and leftovers. Fusonet al. (1997) found children 

constructed multi-digit number understandings through a coordination of decades and ones, 

whereby two-digit numbers were unitized by tens and by ones. Fuson et al. (1997) explain 

that children in their final stages of multi-digit number understanding need to understand 

numbers either by a sequence of tens and ones (i.e., ten, twenty, thirty, thirty-one, thirty-

two) or by separate tens and ones (i.e., one ten, two tens, three tens, and one, two is 32) 
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Article 2 

Fraction Lengths – Nrich 
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