
 

Comparing Algorithms 

Facilitation Notes:  

Purpose  
 
These notes are intended to support teachers and leaders facilitate the pīkau Pīkau 17 
Comparing Algorithms to a group of teachers, for example, in a staff meeting.  

Pre-requisites  
This pīkau can be used in isolation, but some of the ideas were introduced in Pīkau 09: 
CTDT PO4: Getting programs right: the end-user, and fast algorithms, so it could be helpful 
to have done Pīkau 09 first. 

Preparation 
Complete the pīkau yourself.  
 
Ask participants to bring their laptops so they can do the sorting program and packing bins 
activities individually. 
 
Have a whiteboard and pens available to record results from running experiments with 
sorting algorithms. 
 
Related pīkau:  
CTDT PO4: Getting programs right: the end-user, and fast algorithms 

Facilitation notes  
These are arranged in the order that the content appears in the pīkau.  
 
Access to a data projector or shared screen and speakers to present the pīkau is 
recommended.  
 
We strongly encourage showing each video on every page. 
 
Estimated time: 66 minutes  
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Section Facilitation notes 

Introduction and What you’ll learn 
 
 
 
 
 
 
Time: 1 minute 

The key points of this section are that you will learn 
how to:  

● Evaluate the efficiency of algorithms 
● Explain how the amount of data being 

processed affects the efficiency of algorithms 
● Rationalise choices between different 

algorithms 
● Demonstrate that there are problems that we 

haven’t found suitable algorithms to solve 

Why this matters… 
 
 
 
 
Time: 1 minute 

The key points of this section are:  
● If you get a computer to solve a problem the 

wrong way it can take way too long. 
● Sometimes we have to make do with a ‘good 

enough’ algorithm. 
 

Links to existing knowledge 
 
Time: 1 minute 

The key point of this section is: 
● We use algorithms all the time without even 

realising it.  

Surprising algorithms 
 
Time: 15 minutes 

The key point of this section is: 
● Different algorithms can be used on the 

same problem with very different results.  
 
Have participants try out the program at 
https://repl.it/@timbellnz/Sorting-comparison (this 
only requires a browser to run the program). Get 
each person to try a different number of keys and tell 
the group how long selection sort took (in 
milliseconds) - the first person might try 1000 keys, 
the next 5000, the next 10,000, and so on. As this 
increases they will notice that it’s taking a very long 
time, and it’s the frustration of waiting for it to finish 
that will convey the point of the lesson.  
 
Suggest the participants keep this tab open as we 
will be using it again shortly. 

Exploring sorting algorithm performance 
 
Time: 10 minutes 

The key point of this section is: 
● Graphing the results of two different sorting 

algorithms highlights the differences between 
them.  

Your turn to play with the numbers 
 
 

The key point of this section is: 
● To have a go at comparing two algorithms 

yourself 

2 

https://repl.it/@timbellnz/Sorting-comparison


 
 
 
 
 
 
 
 
 
 
 
 
 
Time: 5 minutes 

 
Have participants work either in small groups or as a 
whole group and experiment with different numbers 
of items to sort (using 
https://repl.it/@timbellnz/Sorting-comparison note: 
this is the same website as the previous activity). To 
speed up the activity you could allocate different 
larger numbers to different groups, and record the 
results for both algorithms (in the last exercise we 
were only interested in the results of selection sort), 
collectively on a whiteboard. You could draw a rough 
graph of the results (as is shown in the video) to 
make it easier to visualise how selection sort and 
quicksort compare. 

Are we there yet? 
 
 
 
 
Time: 1 minutes 

The key points of this section are: 
● Being able to estimate how long a program 

will take to run can save confusion when 
dealing with slow programs and guide 
programmers on whether or not they should 
use certain algorithms. 

● When participants ran the sorting program 
themselves earlier, they may have had the 
experience of wondering if it would ever 
finish, and might appreciate that it’s useful to 
have an estimate of how long it would take. 

It gets worse 
 
 
Time: 12 minutes 

The key points of this section are: 
● Some problems are intractable (take too long 

to solve). 
● There are many such problems. 

What is ‘intractable’? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Time: 2 minutes 

The key points of this section are: 
● “Intractable” is a technical term for problems 

that can be solved by a computer program, 
but take so long that it’s not going to be worth 
waiting for. 

● Exponential numbers grow very quickly. 
 
An exercise for exploring exponential growth is to 
work out the thickness of a sheet of paper that has 
been folded in half n times. For example, after 
folding a sheet in half, then half again, it is 4 pages 
thick. (They can probably work out that after 9 folds 
it would be 512 pages thick - about the thickness of 
a ream of paper. Each fold makes it twice as big, 
and very soon it would be taller than a building, 
ignoring the difficulty of actually folding the paper. 
That’s how fast exponential growth happens, and 
that’s how slow intractable algorithms get.) 
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How efficiently can you pack a bin? 
 
 
 
 
 
Time: 3 minutes 

Have participants have a go themselves at packing        
the bins. Each participant will be packing different        
sized goods so direct comparisons cannot be made        
on who has the best results. The main point is that           
this simple problem takes an exponential amount of        
time to solve as you get more and more items to           
pack 

Discussion 
 
 
 
 
 
 
 
 
 
 
 
Time: 5 minutes 

The key point of this section is: 
● This activity relates well to everyday life.  

 
Lead a discussion about where the ‘packing a bin’ 
activity can be seen in real life. Examples include 
groceries in supermarket trollies (the checkout 
people seem to be very good at this, three 
dimensional, version of the problem), goods in 
shipping containers, house removal trucks, cargo on 
planes (where the capacity is primarily measured in 
weight)… Have the group consider the benefit of 
finding good solutions (which will typically be more 
efficiency from having to make fewer trips). 

What do students need to know?  
 
Time: 2 minute 

The key point of this section is: 
● Comparing algorithms is specifically 

mentions in progress outcomes 4, 6, and 7. 

For more information 
 
 
Time: 1 minute 

The key point of this section is: 
● The CS Unplugged and Computer Science 

Field Guide websites both have good 
supporting information. 

Quiz 
Time: 3 minutes 

Have participants take the quiz either individually or 
in small groups. 

Link to programme design 
 
 
Time: 3 minutes 

The key point of this section is: 
● Teaching about comparing algorithms can be 

incorporated into existing teaching 
programmes. 

Wrapping up and where to next 
 
 
 
 
 
 
 
Time: 1 minute 

The key point of this section is: 
● There are many algorithms that help us in 

many different aspects of everyday life. 
● Not all algorithms for a given problem are 

equally efficient. 
● While some problems have multiple 

algorithms that we can choose from, there 
are many problems for which we haven’t 
found a fast algorithm (solution). 
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