
Investigating Regular Expressions  
Teacher Notes to support Tenderfoot Unit 5: Theoretical Computers – Fun with finite-state machines   

 

 

CAS Tenderfoot 

A practical activity to develop familiarity with finite-state automata (FSA) and a fun classroom 
demonstration. They encourage students to design their own notations for regular languages, and provide 
motivation for learning precise notation. 

Preparation required:  
Reverse Pictionary sheets for students. 
A variety of props for Mr McDuff’s breakfast. 
 

Reverse Pictionary 

This exercise, developed by Linda Pettigrew, comes from the CS Field Guide produced in New Zealand. Split 
the class in half and ask them to pair up. Give each pair in one half a copy of the FSM-A1 diagram, and those 
in the other half a copy FSM-B1. Give each pair a Language Sheet as well. They will be writing in the top half 
only. Each half should not see the FSM the other half have been given.  

Give the pairs five minutes to come up with a description of the words their FSM will accept. Encourage them 
to think about ways to describe repeating sequences. They may be familiar with some symbols used in 
regular expressions, such as *, but they can use anything they 
decide. But they also need to list the meaning of any symbols 
they use so others can interpret them. 

You may need to help get the students started. For example, since 
* represents zero or more instances of a character, perhaps we 
should have a symbol to mean ‘one or more’ instances (a + 
perhaps). We could then write he+p. The whole phrase itself can 
be repeated, with a hyphen, so how might we represent the 
repetition of a string rather than a character, and so on. When 
they are happy with their description and definitions, each pair 
completes the Language Description box. 

Pairs then swap the language description with a pair in the other 
half.  

The receiving pair now complete the bottom half of the sheet. 
Having read the description they enter six strings they think would 
be accepted, and six they think would be rejected.  

Finally, the sheets are gathered in and redistributed back to the 
original half. They do not have to return to the original pair. Each 
pair now acts as a ‘computer’ taking each input string provided at 
the bottom and confirming it conforms to the FSM. If a string is 
accepted / rejected incorrectly, the pair have to work out where the 
error arose. 

Once familiar with the activity, a second set of FSM can be shared 
and the activity repeated.  

Follow up discussion can investigate whether some descriptions were longer than needed, or confusing, and 
whether the language of the FSM was captured in the description. This provides a constructivist approach to 
introducing the notation of regular expressions whilst emphasising the point that any language expressed by 
a FSM can be represented as a regular expression. 
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Mister McDuff’s Breakfast  

An idea from the MegaMath project, Mr McDuff’s Breakfast 
is a child friendly activity to introduce regex notation. This 
can be acted out to a class. Mr McDuff likes his breakfast. His 
choices are summarised in the items listed. Mr McDuff likes 
variety. Students should try to summarise the rules of his 
eating habits. 

Make several breakfasts in front of the class until someone 
can explain that Mr McDuff always has a bowl of oatmeal 
and a piece of toast. 

He sometimes has milk or raisins or sugar on his oatmeal. He may have it plain. If he has sugar, he may have 
several spoons, similarly with handfuls of raisins or splashes of milk. His toast will always have either jam or 
peanut butter. We can summarise all his breakfasts in the regular expression. Note the ‘pipe’ symbol (|) here 
signifies OR, not the distinction between input and output, as in a finite-state machine. 

Three key symbols to emphasise: 

 * represents zero or more of the preceding element 

 | represents alternatives (or) 

 ( ) enclose multiple items to which a symbol applies  

Armed with this knowledge, can the children come up with a regular expression for their own breakfast? 
They should include anything they drink as well as eat. 

Taking It Further 

CS4Fn has a very good article aimed at secondary aged students. It introduces 
regular expressions by looking at knitting patterns. You can find the article via this 
link: goo.gl/h3lzvF. It introduces all the key notation for writing regular 
expressions. A good supporting homework.  

RegexOne (regexone.com) is a good website for teachers 
to learn the basics of writing Regular Expressions. It’s a 
little dry, and not recommended for children. However, 
students would benefit from some experience of writing 
regular expressions. In themselves they are good pattern 
matching exercises, an essential element in 
computational thinking. But practical exercises can also 
illustrate the sort of ‘real world’ tasks in which Regular 
Expressions (and Finite State Machines) might be used.  

Regular Expressions: Further Investigations is a 
supplementary document which provides further 
suggestions and detailed exercises teachers can use in 
class. 

These start with practical exercises using the Find feature in 
Word to setting your own exercises using Rubular, one of 
many regex checking utilities. 

Whether or not these are used with students, teachers 
unfamiliar with this area would benefit from working 
through the suggestions.  

http://goo.gl/h3lzvF
http://regexone.com/

