
Create your own Cryptography Challenge
Are you ready to be a code setter? Create your own Cryptography 
Challenge using these five ciphers. 
You can encrypt any words you want – why not try making them clues as part 
of a treasure hunt? Or each one a different word of a secret message? 

Use accompanying sheet to write your encrypted words and challenge 
someone to crack the code. 

a b c d e f g h i j k l m n o p q r s t u v w x y z

z y x w v u t s r q p o n m l k j i h g f e d c b a

This cipher gets its name from the Hebrew 
alphabet. The first letter of the Hebrew 
alphabet is “aleph”, which gets encrypted  
to the last letter, “taw”. The second letter of 

the Hebrew alphabet is “bet”, which gets 
encrypted to the second-last letter, “shin”. 
Putting these four letters together gives 
something which sounds like “atbash”.

This cipher is sometimes known as the 
“Freemason’s cipher” because it was often 
used by the Freemasons. You can see examples 

of this cipher on some tombstones of people 
who were Freemasons.

Pigpen Cipher
Each letter is coded using the grid shape 
surrounding it. Here is the key:
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Atbash Cipher
The Atbash cipher uses a reverse alphabet to create the code. 

For example the word MATHS would be NZGSH. 



Polybius Square
Polybius square – Each letter is encoded as a pair 
of digits, using the square below. We always go 
across first, then down second. So the word 
“EXAMPLE” is coded as 23454224113123. 

1 P O L Y B

I/J U S A C

D E F G H

K M N Q R

T V W X Z
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E – 23 

X – 45

A – 42

M – 24

P – 11

L – 31

E – 23

This cipher is named after the Ancient Greek 
historian, Polybius. You can see his name 
appearing as the “keyword” in the encryption 

square, but you can use any other word with 
no repeated letters. Can you make up your 
own cipher using your own secret keyword?



Digraph Cipher
Each pair of letters (a digraph) is encrypted 
using the table below. Don’t forget to go 
across first, then down!

To encrypt the word EXAMPLE, we split the 
word into digraphs “EX AM PL EX”. Note we 
add an extra letter “X” to the end to make sure 

we have pairs of letters. Using the table, we get: 
EX – GV and AM – VR and PL – UG and EX – GV.
So “EXAMPLE” encrypts to “GVVRUGGV”. 
To decrypt this message, you need to do the 
opposite. Find the pairs of letters and then look 
up first and across second. 
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KZ
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ZY

AY
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EY
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UW

VW

WW

XW

YW
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DW
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JV
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MV
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OV

PV

QV

RV

SV
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UV
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YV
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AV

BV

CV

DV

EV

FV
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PU
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UU

VU

WU

XU
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PT
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RT
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TT
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XT

YT

ZT

AT
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VS
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GS
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MR
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PR

QR

RR

SR

TR

UR

VR
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XR

YR
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IR
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The rail-fence cipher is a simple system for sending encrypted messages that first appeared in the 
US Civil War. It gets its name from the old-fashioned American fence built without the use of nails. 
Looked at from above, the fence looked like a zigzag. These examples only used two rows, but 
you can extend the rail-fence to three, four, or any number of rows. Whoever wants to decrypt the 
message needs to know how many rows there are, so keep that secret as your decryption key!

Codes and cryptography play a part in all our lives: in credit cards, national security and protection 
of online data. Problem-solving skills and knowledge of the underpinning mathematics are 
essential for modern cryptography and data science.

To find out more about the mathematics behind codes and cryptography, check out the Open 
University’s wide range of mathematics and data science qualifications at undergraduate and 
postgraduate levels. Search for “OU mathematics” or “OU data science” to learn more!

To find more Maths Week Scotland events and activities head to www.mathsweek.scot.

Find more codes to crack on the Open University Codebreak app. Suitable for a range of ages 
to complete as a group or interdependently.

www.mathsweek.scot/activities.

Rail-fence Cipher
Take the sentence: I AM A CODEBREAKER 
Then write the letters on alternate lines to 
make your “rail-fence”:

I  M  C  D  B  E  K  R  

A  A  O  E  R  A  E  A

You can use this grid to help you build your 
“rail-fence”:

Note that we have added an extra letter “A” 
to make sure that all the rows are filled. 

We now get the encrypted message 
IMCDBEKRAAOERAEA by reading along the 
top line, and then the bottom line. 

To break the code we just split the ciphertext 
in two halves and reverse the process. 

Write the first half of the ciphertext along the 
top row, leaving a space after each letter. Then 
write the second half of the ciphertext along the 
bottom row, in the alternate spaces. You should 
be able to read the message diagonally down 
and up. Think carefully about how you would 
do this with the example before tackling the 
challenge below!

Now you know five different ways to encrypt a word. Create your own encrypted words on the 
accompanying sheet.

https://www.mathsweek.scot/
https://www.open.edu/openlearn/codebreak
www.mathsweek.scot/activities

