
 

How many penguins? 
Activity Summary 

 

This activity introduces the concepts of 
populations and samples. 
 
Using information obtained from a 
sample of “local” penguins, we infer how 
many penguins live in a colony in 
Antarctica. 

Activity Learning Outcomes: Suggested resources: 

• Understand what the words 
“population” and “sample” mean. 

• Be able to use an estimate 
obtained from a sample to infer 
back to the population. 

• Appreciate the usefulness of this 
inference in real life applications. 

• Aerial photograph of penguin poo on 
snow (provided with this pack) 

• Choose your penguin handout 
(provided with this pack) OR 

• At least 3 homemade or soft toy 
penguins (instructions provided with 
this pack) 

• Calculator (although you might be 
able to do this maths in your head) 

 

How to run the activity 

• Optional pre-activity: Draw or make your own penguins out of paper plates/cups 
and paper/cardboard  

• Begin the activity by looking at the aerial photograph of penguin poo on the snow.  
Can you count how many penguins there are?  No – the photo is taken from space 
so the penguins are too far away for even the best cameras. 

• Even though we cannot see each individual penguin on the photo we can still use 
the photo to work out how many penguins are in the colony that produced that 
amount of poo. 

• To do this, you need to know that the surface area of poo in the picture is 20,000m2 

• Where have you seen penguins more conveniently than in Antarctica? Maybe 
you’ve been to a zoo or an aquarium? For this activity, imagine that the penguins 
you have chosen/drawn are penguins that live in a local zoo – they are much each 
to get to than having to travel to Antarctica. 

• If you have created/drawn your own three penguins label each penguin an amount 
of poo per year of between 2 and 5m2 – you might want to write the amount under 
the penguin or stick a post-it note to the penguin to help you remember the value 
you have chosen. 

• If you have not created your own penguins make sure you have a copy of the Choose 
Your Penguin handout - an estimate of the amount of poo produced per penguin 
can be found next to each one. Now choose (sample) 3 penguins from the sheet. 
You might want to highlight your selected penguins so you remember which ones 
you have picked. 



 

• Now we need to calculate the mean amount of poo produced by the sampled 
“local” penguins using the formula: 

𝑀𝑒𝑎𝑛 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑜𝑜 =  
𝑃𝑒𝑛𝑔𝑢𝑖𝑛 1 𝑝𝑜𝑜 + 𝑃𝑒𝑛𝑔𝑢𝑖𝑛 2 𝑝𝑜𝑜 + 𝑃𝑒𝑛𝑔𝑢𝑖𝑛 3 𝑝𝑜𝑜
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• We can now infer how many penguins are in the aerial photo, and hence in that 
colony within Antarctica using the formula: 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑛𝑔𝑢𝑖𝑛𝑠 =  
𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑝𝑜𝑜 𝑖𝑛 𝑡ℎ𝑒 𝑝ℎ𝑜𝑡𝑜

𝑀𝑒𝑎𝑛 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑜𝑜 𝑝𝑒𝑟 𝑝𝑒𝑛𝑔𝑢𝑖𝑛 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟
 

 

 

What’s going on? 
• A population is a word which means entire group.  The population of interest in this 

activity is all the penguins producing the poo patch visible in the aerial photograph.  
The secondary population of interest is all of the “local” penguins. 

• A sample is taken from a population to estimate information about the population.  
The sample of interest in this activity is the random sample of “local” penguins you 
selected/made.  Estimates obtained from the “local” penguins can be used to infer 
(tell us) information about the population of penguins in the aerial photograph. 

• This activity can be extended to investigate the effects of taking different samples. 
What happens if you chose different amounts of poo for your penguins or if you 
selected 3 different penguins from the sheet? Different samples lead to different 
overall answers so we have to be really careful when we pick a sample. 

 

Video demonstration: 
• A video demonstrating a modified version of this activity is available on the RSS 

website at www.rss.org.uk/hands-on  

 

Risk assessment: 
• There are no risks associated with this activity 

 

http://www.rss.org.uk/hands-on

