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LIVING WORLD

Evolution
Unit 1 Evidence for evolution

The theory of evolution describes how life on Earth has changed over billions of years. All the different 
species have descended from a common ancestor. There is plenty of evidence to support the theory 
of evolution. For example, scientists look at fossils, shared features, and evolution in action.

Fossils
Fossils are evidence that life on Earth is very old and also that living things have slowly evolved. How 
do scientists know that fossils are very old? There are several ways to measure the age of fossils. 
Sometimes, scientists look at their position in layers of rock – fossils at lower levels are generally 
older. Another way is to measure the radioactive material in rocks around fossils.

If living things have changed over time, you’d expect to find numerous different stages. There 
are many fossil examples of these transitional (meaning in-between or intermediate) stages. For 
example, there are many fossils of different horse species dating back millions of years.

AO: Explore how groups of living things in the world have changed over 
long periods of time and appreciate that some living things in NZ are quite 
different from those in other areas of the world.
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Living World Evolution

Activity – Evolutionary tree of the horse

The diagram of part of the horse’s evolutionary tree shows the foot bones over time. Describe the 
changes shown in the bones.

35 mya

55 mya
mya = million years ago

15 mya
4 mya

Shared features
If living things are descended from common ancestors, then you’d expect there to be some 
similarities between them. Scientists have found that organisms have many shared features, such as 
their body features and cell structures.

An example of a shared body feature is seen in the limbs of vertebrates. Human arms, bird’s wings 
and frog’s legs all have the same kinds of bones – the humerus, ulna and radius.

Living things are also similar at a microscopic level. For example, plant and animal cells share a 
surprising number of features in common. Genes are also similar – for example, human genes are 
98.7% the same as chimpanzee genes (and we are about 40% the same as cabbages!).

Activity – Alligators and Crocodiles

Alligators and crocodiles are very closely related animals that evolved from a common ancestor. 
However, there are some observable differences, especially the head. On the next page, draw the 
head of an alligator in one box and a crocodile head in the other. Write the main differences beside 
each animal. 

AO: Explore how groups of living things in the world have changed over long 
periods of time and appreciate that some living things in NZ are quite different 
from those in other areas of the world.
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Unit 1  Evidence for evolution 

 

 

Science history: Darwin
The theory of evolution is largely based on the ideas of Charles Darwin (1809–1882). He suggested 
that living things evolved (changed) over long periods of time by a process of natural selection. Each 
individual of a species is slightly different from others. Sometimes, these differences give individuals 
a better chance of surviving – in other words, they are ‘naturally selected’. For example, an individual 
moth may have a better camouflage colour. Mutation is a source of differences. 

AO: Explore how groups of living things in the world have changed over long 
periods of time and appreciate that some living things in NZ are quite different 
from those in other areas of the world.
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Living World Evolution

Evolution in action
Modern plants and animals provide evidence of evolution in action. Scientists have observed 
populations evolving because of changes in the environment. For example, when sparrows were 
introduced to America in the 19th century, they evolved because of differences in climate. Sparrows 
with darker-coloured feathers had an advantage in the colder areas – because dark colours absorb the 
Sun’s heat better than light colours. So, today, in the colder parts of North America, most sparrows 
are darker coloured than in the south. This is called ‘natural selection’.

The breeding of plants and animals is a good model for how evolution works. For thousands of years 
people have been selecting the best plants for agriculture. Farmers collect seeds from the plants with 
the best features – plants with the biggest corn cobs for example. Using this ‘artificial selection’, a 
wide variety of vegetables and crops have developed.

Activity – Agree or disagree?

Write Agree or Disagree after each statement.

1. Evolution is about changes to living things over time. 

2. There’s little evidence for the theory of evolution. 

3. Fossils show us that most changes happened gradually. 

4. The cells of a plant and an animal are completely different. 

5. When we choose the best vegetables to get seeds from, that is natural selection. 

Group activity

There are still many gaps in the fossil record. For example, there are few transitional fossils for 
bats. With the class or in a group, discuss the weaknesses in the theory of evolution. Do these 
weaknesses or gaps disprove the theory of evolution? Discuss how scientific ideas ‘evolve’ over time 
as new evidence is revealed. 

AO: Explore how groups of living things in the world have changed over long 
periods of time and appreciate that some living things in NZ are quite different 
from those in other areas of the world.
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Unit 2 New Zealand extinctions

Dinosaurs lived in New Zealand between 65 and 140 million years ago (this is called the Cretaceous 
period). Dinosaurs were probably wiped out when an asteroid hit the Earth. The planet was blanketed 
by dust and toxic gas, and sunlight was reduced for years. 

Most dinossaur fossil evidence in New Zealand has been found at Mangohouanga Stream in Hawke’s 
Bay:

•  A foot bone from a Theropod – a 12-metre-long meat-eater. 

•  Tail and rib bones from an Ankylosaur – a 3-metre-long plant-eater. 

•  A rib bone from a plant-eating Sauropod – a 12-metre-long dinosaur. 

•  An arm and tooth from a flying Pterosaur – had a 4-metre wingspan. 

•  Incomplete skeletons of Mosasaur – a 25-metre-long marine reptile.

Activity – Size of dinosaurs

Draw an outline of the dinosaurs on the scale that follows.

Dinosaur scale

Pterosaur

Theropod

Mosasaur

Length
(m) 0 5 10 15 20 25

AO: Explore how groups of living things in the world have changed over long 
periods of time and appreciate that some living things in NZ are quite different 
from those in other areas of the world.
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Crocodiles in New Zealand
About 20 million years ago (the Miocene period), New Zealand’s climate was much warmer than it is 
now – similar to that found nowadays in Queensland, Australia. There were giant animals present in 
New Zealand, including freshwater crocodiles, giant crabs, and sharks up to 15 metres long! These 
animals became extinct because New Zealand cooled, along with the rest of the world, during a time 
of global cooling.

Moa 

The moa was one of the largest birds of all time. There were 11 different species, some up to  
3 metres tall. Moa and other flightless birds lived safely on the forest floor. New Zealand had few 
ground predators; crocodiles were extinct, and eagles couldn’t fly well in forests. 

Moa lived in New Zealand for millions of years – moa footprints have been found in 10-million-year-old 
rocks in the Wairarapa. Moa survived many disasters, including the worldwide asteroid strike, a rise in 
sea level and several ice ages... until humans arrived.

About 800 years ago, Polynesians settled here. They brought dogs and rats which ate moa eggs and 
chicks. Early Maori hunted moa for food and feathers and burned the forests where they lived. It took 
only about 100 years to push the moa to extinction.

Activity – Moa

1. Why were moa safe on the forest floor?   

2. Why were moa eggs an easy target for rats?   

3. Why would moa be fairly easy to hunt and catch? 

4. Why would forest clearance affect moa?  

AO: Explore how groups of living things in the world have changed over long 
periods of time and appreciate that some living things in NZ are quite different 
from those in other areas of the world.
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PLANET EARTH AND BEYOND

Astronomical systems
Unit 1 Stars

Image credit: NASA, ESA, Hubble Heritage (STScI/AURA)

The giant nebula (NGC 3603) shown above, is one of the largest star clusters in the Milky Way galaxy. 
It contains thousands of young stars – including very hot (blue) stars – and is about 20 000 light years 
away.

Star types
Stars are balls of burning hydrogen. They can be different sizes and temperatures, depending on how 
much material they contain. Stars can burn for millions of years, but eventually they die. They can be 
classified by colour. Astronomers examine the spectrum (rainbow colours) of light from stars. Hot 
stars are blue or white, and cool stars are red. Stars are named according to colour, as follows.

•  Red dwarf – produces a spectrum that is stronger at the red end. Red dwarf stars are probably 
the most common stars in the universe. They are smaller than the Sun and have a much cooler 
surface temperature (3 000 °C). Proxima Centauri is a red dwarf, and the closest star to our Sun.

•  Red giant – the largest stars, these have burned up most of their hydrogen. They expand and cool 
down (to below 3 500 °C). Betelgeuse is a red supergiant nearly 500 times wider than our Sun.

•  Yellow star – these stars are hotter than red stars. Our Sun is a medium-sized yellow star. Alpha 
Centauri is a bright yellow star that is one of a pair called ‘the pointers’ because they seem to 
point to the Southern Cross.

•  White dwarf – when a red giant finally burns out, all that’s left is a white star (10 000 °C) about 
the size of the Earth. Our Sun will end up as a white dwarf.

•  Blue giant – the hottest stars (over 20 000 °C surface temperature) burn out faster than other 
stars, and may collapse in an explosion called a supernova.

AO: Investigate the components of the solar system, 
developing an appreciation of the distances between them.
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Unit 1  Stars

Activity – Star types 

Draw (and colour) the following stars in the correct position on the chart:

Red dwarf, Red supergiant, The Sun, Blue giant, White dwarf.

30 000

20 000

10 000

6 000

4 000

3 000
Dwarf

Star size

Surface

temperature

(°C)

Medium Supergiant

Shocking science – Black hole

Imagine that space and time
are organised ‘flat’ in a normal
situation.

A black hole distorts
space and time to a
point of no return.

→

A black hole is actually a star. When a large star dies, the core collapses and shrinks to the size of a 
small asteroid. This leaves an area of such powerful gravity that even light can’t escape from the star. 
So a black hole is invisible! However, astronomers can detect material being sucked into a black hole.

Galaxies 
A galaxy is a group of many stars, held together by gravity. The universe is made of a hundred billion 
galaxies of different shapes and sizes. Our galaxy is The Milky Way – a group of about 100 billion 
stars. Earth is at the edge of this galaxy, so we see the rest of The Milky Way as a belt of stars when 
we look into the night sky.

•  A spiral galaxy has a bright bulge of stars in the middle, with ‘arms’ of stars curving outwards 
from this centre. We are probably part of a spiral galaxy, although it’s unclear, because 
astronomers can’t look at it from the outside. A barred spiral galaxy has an arm across the centre.

•  An elliptical galaxy is usually large, with a round, oval, or elongated shape.

•  An irregular galaxy is smaller than other galaxies, with no specific shape. Irregular galaxies may 
be the result of galaxies colliding.

AO: Investigate the components of the solar system, 
developing an appreciation of the distances between them.
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Activity – Galaxy types

Name these galaxy shapes:

2.

1.

3.

Constellations
You can only see about two thousand stars, even on a clear night. Stars appear close together when 
we look at them from Earth, but they aren’t actually close to each other in outer space. 

A constellation is a pattern, or shape, that can be seen in the stars. There are 88 constellations – 
many named after mythical people or animals.

Activity – Orion constellation

The Orion constellation is based on a story about a hunter. In the Greek myth, Orion was killed by a 
scorpion (seen in the sky as the Scorpius constellation). Join the stars to make a picture of Orion with 
a shield:

Orion

Orion’s
belt

Constellation patterns seen from New Zealand

The Pot – this shape is best seen from December to February. In the Northern Hemisphere it’s 
known as Orion’s Belt. 

Scorpius – best seen May to August. Has the shape of a scorpion’s tail (called Maui’s fish-hook in 
New Zealand).

Southern Cross – seen all year. Includes the star Acrux, the brightest and ‘bottom’ star of the 
Southern Cross. 

Canis Major – the Greater Dog. Includes Sirius, the brightest star in our night sky.

AO: Investigate the components of the solar system, 
developing an appreciation of the distances between them.
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Unit 1  Stars

Activity – Constellations

Label the following constellations using the words that follow: 

Scorpius, Orion, Canis Major, Southern Cross.

κ

η
ω

3.

4.

1.

2.

Science history: Edwin Hubble
NASA’s Hubble Space Telescope orbits the Earth and collects information about the universe. How 
did it get its name? Edwin Hubble (1889–1953) was an astronomer whose discoveries about the size 
of the universe changed the way scientists think about space. He studied the Andromeda nebula in 
the 1920s, and worked out that it was a separate galaxy. Up until then, astronomers thought all stars 
were in the Milky Way galaxy.

NASA’s telescope was named after Hubble. It has a 2.4 m mirror to focus light from extremely distant 
stars. The Hubble enables scientists to see back in time. It can help us see galaxies that are billions 
of light years away – the light from these began their journeys billions of years ago! Hubble has 
helped scientists understand how stars are born and die, how old the universe is, and has revealed 
mysterious dark matter.

See deep into the universe at hubblesite.org

Group activity

Look at several different websites that teach about distances in space. Evaluate the websites as a 
class. For example, you might compare the effectiveness of visual media, diagrams, or models.

AO: Investigate the components of the solar system, 
developing an appreciation of the distances between them.
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Animal vs Human  (page 27)

1. Cats have good balance because they have a large cerebellum. 

2. A cockroach can live for a long time without its head because its brain is spread through its body. 

3. A pigeon can sense the magnetic fields of the Earth.  

Unit 8 Circulatory System
Blood flow (page 28)
Colour right side red, left side blue.

Blood functions (page 30)
Plasma: Carries food and wastes.
Red cells: Carry oxygen.
White cells: Destroy germs.
Platelets: Stop bleeding.

Pulse rate  (page 31)
The person did some vigorous exercise (e.g. running) during the first 5 minutes, then rested.
Shocking science: Leeches (page 31)
Yes, there are many freshwater leeches in New Zealand, some that suck human blood.

PLANET EARTH AND BEYOND

Unit 1 Stars
Star types  (page 33)
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Galaxy types (page 34)

1. Spiral.

2. Elliptical.

3. Irregular.
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Orion constellation (page 34)

Orion

Orion’s
belt

Constellations (page 35)

1. Orion.  2. Canis Major.  3. Southern Cross. 4. Scorpius.

Unit 2 The Sun
Zones of the Sun (page 37)

1. Photosphere 2. Sunspot  3. Chromosphere  4. Radiation zone

5. Core  6. Convection zone 7. Prominence 

Sunspots (page 38)

1. 1907, 1918, 1930, 1938, 1947, 1958, 1969, 1980, 1991, 2001

2. Generally, yes. Sunspot numbers rise to a peak every 11 years, on average.

3. 1958

Why study the Sun? (page 39)
Reasons could include: to understand the weather; to avoid power disruptions; to protect satellites; to 
understand the origins of the universe; to help to understand how to make power by nuclear fusion.

Solar eclipses (page 40)

Answers will vary.

Unit 3 Planet Earth
Earth numbers (page 41)
Age:    4.6 billion years.
Number of moons:  1.
Distance from Sun:  150 million km.
Surface % water:  70%.
Time to orbit Sun:  1 year.
Time to rotate:  1 day.
Diameter at equator:  12 800 km.


