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Isn’t Evolution Improbable? �
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In this unit students can learn:  

·  about the long time scales that are involved in understanding the evolution of  
species by natural selection 

·  that very complex organs develop slowly over time through a series of small 
changes 

·  that the evolution of the eye can seem very improbable, but an understanding 
of the long timescale involved in evolution and the way it operates illustrates 
how it has happened and how other complex organs have evolved 

·  the different ways in which the theory of evolution is supported by evidence 

 

How this learning fits into the National Curriculum  

Learning in this unit can develop scientific thinking through specific examination of 
the evolution of the eye and what it tells us about evolution generally (Science Key 
Stage 3 1.1 – Key Concepts: Scientific thinking) and develops skills of 
communication (Science Key stage 3 2.3 – Key Processes: Communication) either in 
class discussions or in writing. It provides opportunities to ‘research…discuss and 
develop arguments’ (Science Key Stage 3 4a). 
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Notes for teachers 

Activity Extra information and guidance Video clips 

Deep time 

 

This activity illustrates the huge 
timescales involved in 
evolution and some of the 
important events which have 
occurred on the geological time 
scale. 

A 50m tape measure is needed 
for this activity and so this 
would need sufficient space. 
The activity could be done 
without the tape measure but 
would lose some of its impact. 

The cards will need to be 
photocopied and cut out before 
the lesson. They are shown on 
the sheet in their correct 
pairs.It might be worth 
photocopying the ‘event’ cards 
on to different colour paper to 
the ‘time’ cards. 

 

Richard Dawkins introduces a 
fossil and says how difficult it is 
for us to imagine how old such 
things are, because our brains 
have evolved to understand the 
shorter periods of time that we 
are used to, like minutes, 
hours, years. He illustrates the 
enormous periods of time that 
are involved in the study of 
evolution. 

Waking Up in the Universe 
(from 33:20 ‘one of the most 
difficult things...’ to 39.45 
‘...and our brains are not 
equipped to do so.’) 

 

How does 
evolution work? 

This comprehension exercise 
could be attempted either 
before or after viewing the 
video clips. 

The questions are meant to 
test understanding of the ideas 
used in the accompanying 
passage as well as highlighting 
common misconceptions such 
as evolution working towards a 
certain target or purpose. 

These extracts explain some of 
the important ideas about 
evolution by natural selection 
as well as discussing artificial 
selection and selective 
breeding, using dog breeds as 
an example. 

Waking Up in the Universe 
(from 39.46 ‘When we were 
looking at our ancestors...’ to 
43:18 ‘...and we are, therefore, 
all cousins.’) 

Design and Designoid Objects 
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(from 24:46 ‘One of the 
greatest discoveries of all 
time...’ to 25:28 ‘...or selective 
breeding.’) 

Design and Designoid Objects 
(from 26:47 ‘All the breeds of 
domestic dog...’ to 29:40 
‘Thank you very much indeed. 
Thank you.’) 

Design and Designoid Objects 
(from 35:15 ‘But that’s just 
artificial selection...’ to 36:13 
‘...after many generations of 
artificial selection.’) 

Eyes! Trump 
game 

Students play this game in 
pairs. It illustrates the idea that 
‘half an eye is better than no 
eye at all’ and also allows 
students to examine 
adaptations of the types of 
eyes mentioned in the video 
clips. 

The first extract illustrates the 
gradual nature of evolution 
using the ‘Mount Improbable’ 
metaphor. 

Climbing Mount Improbable 
(from 15:07 ‘this is a 
mountain...’ to 23:29 ‘...we are 
impressed by the end 
product.’) 

The next extract shows the eye 
as an interesting case study of 
how a complicated organ is 
brought about by natural 
selection.  

Climbing Mount Improbable 
(from 23:43 ‘First the eye...’ to 
31:39 ‘thank you very much....’)  

Climbing Mount Improbable 
(from 35:26 ‘So there really 
was no need for....’ to 37:52 
‘...gets us up Mount 
Improbable without miracles.’) 
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What is the 
evidence for 
evolution? 

 
This summary exercise stands 
alone and describes some of 
the key pieces of evidence for 
evolution from a common 
ancestor. 
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Deep time 
 

Our brains can cope with imagining short of periods of time that we are used to, such 
as minutes, days, weeks, months and years. It is very difficult, however, to imagine 
the huge periods of time involved in the study of evolution. 

What’s the order? 

·  Take a set of cards each of which have a certain event described on them.�

·  Working in groups, try to put these events in the order that they happened 
starting with the earliest.�

When did it happen? 

·  Take a second set of cards which describe how long ago the events 
happened (e.g. 100 years ago).�

·  Try to match up the event cards with when the events happened.�

·  Check that you have the order and how long ago each event happened 
correct before going on to the next part.�

How can I visualise this? 

·  You might need to move to a bigger room (or outside) for this bit!�

·  Place a 50 metre measuring tape on the floor. Imagine that every centimetre 
(cm) on this tape measured 1 million years.�

·  Place the event cards on the correct part of the tape. There are 
measurements (in mm, cm or m) to help you on the time cards.�

Things to think about 

·  Do the events occur evenly spread throughout the time scale or are they 
bunched up? 

·  What do you notice about the time when humans first appear compared to the 
estimated age of the Earth?�

·  What do you notice about the gaps between the start of Earth and the 
appearance of life and between the appearance of life and of land plants?
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First aeroplane 0.001 mm 
approx. 100 years ago 

First life on earth 20 m 
approx. 2000 million years ago 

First land plants 4 m 40 cm 
approx. 440 million years ago 

First bony fish 3 m 95 cm 
approx. 395 million years ago 

First land insects 3 m 95 cm 
approx. 395 million years ago 

First dinosaurs 2 m 30 cm 
approx. 230 million years ago 

First bird 1 m 50 cm 
approx. 150 million years ago 

First modern mammal 65 cm 
approx. 65 million years ago 

First humans 2.5 cm 
approx. 250,000 years ago 

Formation of planet earth 
45 m 

approx. 4600 million years ago 
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How does evolution work? 
�

Because they are carried in genes, some characteristics or traits can be inherited by 
one organism from their parents. This allows ‘natural selection’ to occur, which plays 
a major part in evolution.  

Natural selection is the process that causes traits that help an organism to survive 
and reproduce to be passed on through reproduction to their offspring by the 
organisms that have them. Because the organisms with the helpful traits are more 
likely to reproduce than other organisms, these traits will become more and more 
common among the organisms.  

For the same reason, traits that are unhelpful to organisms’ survival and 
reproduction become less common. Over a long period of time, organisms change 
as a result of a long run of tiny changes and so are said to have adapted to their 
environment naturally, through this process of ‘natural selection’. 

 

Discuss the following questions in groups, noting down your responses. Your 
teacher will then ask you report back your ideas to the class. 

 

·  What is meant by ‘natural selection’? 

·  What part do genes play in the process of natural selection? 

·  Think of some examples of traits which can be inherited by one organism from 
their parents. 

·  Describe the traits that would make a wolf more likely to survive and breed. 

·  Does natural selection explain why some species no longer exist today? 

·  Does the process of natural selection lead to a ‘target’, such as the evolution 
of human beings?� 
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Eyes! Trump card game 
 

This game shows how small changes in the ability of animals to react to light can 
give an advantage to them and how more efficient eyes give greater advantages to 
animals that have them. It is a game for two players.  

1: Deal the cards face down. Each player can only look at their own cards.  

2: The first player reads out the number from one of the rows on their first card 
(either a 1 or a 0). The player with the 1 wins and takes the top card of their partner. 
If both numbers are 1 or 0, then the first player chooses another row until there is a 
winning card. The winning player explains to their partner why the eye on their card 
is better than the eye with the lower number.  

3: This is repeated until one player has won all the cards. 

4: Together, both players line up the cards in order of the total number (ie from 0-7). 
Look at the different eyes and the reasons why one eye is more useful than another. 
Notice how small the changes are that give one eye the advantage. 
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What is the evidence for evolution? 
 

The spider diagram on the next sheet shows four of the different ways we know that 
evolution has occurred and is occurring: 

·  By looking at the fossil record : preserved remains of animals and plants from 
the very distant past (up to several millions of years old). 

·  By comparing the genetics of different species. 

·  By comparing the anatomy and structure of different organisms.  

·  By looking at where in the world organisms are found:  seeing if certain 
species are either present or absent in different islands or continents. 

The list below gives different pieces of evidence for evolution . Decide which of the 
four categories it belongs to and then add it to the appropriate box on the spider 
diagram on the next sheet. 

o Ostriches cannot fly but they have wings like other birds. 

o Long-tailed monkeys are found in South America but short-tailed monkeys are found 
in Africa. 

o Fossils found in older rock layers are simpler than fossils found in later rock layers. 

o Proteins sample recovered from Tyrannosaurus rex bones show close chemical 
similarities to proteins from modern day chickens. 

o Many different fossil finds show the gradual evolution of the modern horse over 
millions of years. 

o The basic pattern of the bones in limbs is the same in amphibians, reptiles, mammals 
and birds.  

o Different species of animals which are thought to have a close common ancestor 
have certain similarities in their DNA. 

o Small islands in the middle of the ocean do not have large native mammals. 
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