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Surds behave differently to integers: this 

comes from a lack of understanding about 

multiplicative number structures. If  

students can understand simple algebra, 

they can understand simple surds 

 

A lack of understanding about  

equivalency between fractions, decimals and 

percentages e.g. believing 1/3 is the same as 

0.33 – this is a major problem that  

prevents moving students’ understandings  

forwards 

Misconceptions Types of Number activity (included in pack) 

Standards Unit N1: Ordering Fractions, Deci-

mals and Percentages 

Don Steward: Generalising Pythagoras Surds 

Families: http://donsteward.blogspot.co.uk/2015/04/

pythagoras-and-surd-forms.html 

Websites, Resources & Activities 

Types of Number 

Why we think this is worth doing 

- giving students an understanding of when certain 

rules work and don’t 

- showing that there is still more to be discovered 

in maths… think pi, phi, e …  irrational numbers 

are fascinating and have many real life applications 

- furthermore, help students develop an  

appreciation for infinity through the concept of  

irrational and rational numbers 

For a bit of inspiration… 

Help students discover a love for higher level 

maths by exploring the concept of complex 

numbers and Julia sets. Could easily  

(and happily) spend hours on this…! 

Email  Sophie or Maddy for more ideas &  

resources on this 





Websites, Resources & Activities 

Even numbers are any number with a “0, 2, 4, 

6, 8” in. This stems from students not  

understanding the idea that even numbers 

are divisible by 2, therefore it can’t just be 

any number that includes a “0, 2, 4, 6, 8”, it 

must END in 0, 2, 4, 6, 8 (relies on a  

solid knowledge of the patterns within  

the two times table) 

 

Failing to make the connection between even 

numbers being in the 2 times table and  

therefore divisible by 2 

Misconceptions 

Why we think this is worth doing 

- a nice, simple introduction to proof (the sum of 

two evens is even, the sum of two odds is even) 

- highlights divisibility by two  

- give students a physical way into future  

visualisation of even and odd numbers 

Take Three: https://nrich.maths.org/8063 

Two Numbers under the Microscope:   

https://nrich.maths.org/8059 

Don Steward: Proof: http://donsteward.blogspot. 

co.uk/2013/06/odds-and-evens-rules.html 

Even & Odd Tiles: template below 

 

Evens and Odds 
Websites, Resources & Activities 



Don Steward: Consecutive Evens and Odds 

This set of questions from Don Steward encourages students to generalise even and odd numbers. 

We often expect students to jump from understanding evens and odds to proof. Even and odd cards 

are a concrete, tangible way to lead into the idea of 2n/2n + 1. Once happy with the idea, students 

will be able to move on to pictorial representations and lastly abstract, algebraic representations.  



Place Value 
Misconceptions 

A fundamental lack of understanding of the 

value each position holds stops students 

from adding, multiplying and dividing by 

powers of ten and dealing with decimals 

Maths Swearing! 10.28 is NOT “ten point 

twenty eight”, and saying it in this manner  is 

an example of “maths swearing”. The  

problem arises in the difference between 

10.4 and 10.28—where students can often 

think that 10.28 is greater than 10.4  

because “28 is bigger than four” 

Moving the Decimal Point: mathematically, 

when you multiply by 10, each digit is  

exchanged for one in the place value column 

to the left (e.g. exchanging ten 1’s for 1 ten 

and so on). Talking about “moving the  

decimal point” reinforces rote learning,  

rather than conceptual understanding 

Times by Ten—stick a zero on the end: creates 

all kinds of issues when multiplying decimals 

(2.1 x 10 becomes 2.10 with this logic). A 

really common and tough misconception to 

unravel and resolve 

http://www.inquirymaths.com/home/ 

number-prompts/place-value-inquiry 

Websites, Resources & Activities 

Polystyrene Cups 

Multiplying/Dividing Slider  

Concertina 

Always, Sometimes, 

Never  



For original PDF, please go to www.gottoteach.com 



For original PDF, please go to www.gottoteach.com 



Ten thousands 

Thousands 

Hundreds 

Tens 

Units 

Tenths 

Hundredths 

Thousandths 



If the sum of the digits of a 

number is a multiple of three 

then the number itself is a 

multiple of three. 

Multiplying makes a 

number bigger. 

The more digits a number 

has, the bigger it is. 

When you multiply a 

number by 10 you put  

a zero on the end. 

To divide by four you 

can halve and halve 

again. 

Subtracting a number 

makes the result 

smaller. 

Numbers with  

0, 2, 4, 6 or 8 in are 

even. 

If you halve a multiple 

of two, the result will 

be even. 

You cannot halve an 

odd number. 

To divide by 10 you 

move the decimal point 

left one space. 



Binary 

Websites, Resources & Activities 

Vi Hart—Binary Hand Dance (youtube) 

 

 

Why we think this is worth doing 

- shows students that we are working in a “base” 

and helps them develop an appreciation for our 

number system through alternative number systems 

- fun! 

- practising powers of 2 (key skills: doubling/halving) 

 

2048 game: download as 

app or play online 

Human Binary 



Negative Numbers 
Websites, Resources & Activities 

Standards Unit: N8— Using Directed Numbers in Context 

Standards Unit: N9—Evaluating Directed Number Statements (included in pack) -  

two wonderful activities:   

 a) evaluating truth of statements,  

 b) exploring patterns 

Don Steward: Negative Numbers “types” practice  (included) 

Number Line (vertical and horizontal) 

Algebra Tiles (ideas and template included in pack)  

Mini Whiteboards: quick fire questioning and drawing number lines—great for seeing  

students’ thinking and unravelling their many misconceptions on this topic 

Misconceptions 
Negative numbers underpin a large amount of mathematical thinking. Students need a 

conceptual understanding of negative numbers, best developed by approaching them in a 

range of different ways. Rote learning, especially in this topic, is particularly problematic 

because students struggle to consolidate and link “the rules”.   

Most of the misconceptions revolve around addition and subtraction of positive and  

negative numbers, as students struggle to read and interpret the questions or situations 

posed. There is value in using real life examples to help support students’ thinking 

(especially with the less able), but we would argue that training the students to interpret 

negative number statements logically is of most benefit.  

Students (and adults) struggle to understand why a negative multiplied by a negative gives 

a positive result. We feel this is best tackled through pattern (see Standards Unit N9) as 

real life examples are a little forced.  

“Two negatives make a positive” therefore -3 + - 6 = 9.  This misconception stems from 

rote learning and is best tackled through the use of patterns and logical thinking 



Standards Unit N9:   Evaluating Negative Number Statements 



Standards Unit    N9:  Evaluating Negative Number Statements 



Standards Unit    N9:  Evaluating Negative Number Statements 



Algebra Tiles 
http://www.greatmathsteachingideas.com/2015/04/04/algebra-tiles-

from-counting-to-completing-the-square/        

 

A concrete method that links directly to a pictorial representation. 

This gives students a framework for their thinking. It extends 

beautifully into algebra—reason enough to use any concrete  

resource…!  

Tile Template 
H 





Factors, Multiples 
& Primes  

Misconceptions 
Is “one” a prime number? We prefer the defi-

nition of a prime number as having exactly 

two factors—this overcomes the issue of 

whether or not 1 is prime (although this is 

only a matter of definition!) 

 

Students often try to find the Lowest  

Common Factor/Highest Common Multiple 

(as opposed to the correct Lowest Common 

Multiple/Highest Common Factor) - a lovely 

talking point to get the students thinking 

because the LCF is always one and the HCM 

is always infinite 

 

When asking students to find the product of 

prime factors, they will often prime factorise 

the number… and then multiply the primes 

together! Students don’t understand that an 

answer can be represented as a product, 

including multiplication signs (much like 

when they don’t understand an algebraic  

expression, or a surd, as an answer) 

Websites, Resources & Activities 

Don Steward: Prime Factor Trees 

http://donsteward.blogspot.co.uk/ 

2012/04/factor-trees.html 

great worksheet from DS included in 

pack! Lovely for highlighting  

misconceptions 

Also Don Steward; also brilliant! 

donsteward.blogspot.co.uk/2012/07/

prime-numbers.html  

Makes a beautiful display and has 

loads of connections to other areas 

of maths (pie charts, angles,  

fractions… worked really well with 

foundation Year 11s!) 

http://www.ptolemy.co.uk/primitives-application 

STAR CHALLENGE: Higher GCSE  

Factorise 2x2 + 5x + 3.  

Hence, or otherwise, prime factorise 253. 

http://www.visnos.com/

demos/sieve-of-eratosthenes 




