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AOs: Begin to group plants, animals, and other living things into science-based 
classifications. Explain how living things are suited to their particular habitat and 
how they respond to environmental changes, both natural and human-induced.

Living worLd

Evolution

Unit 1 Plant Kingdom

Scientific names
Plants that are similar are grouped together by 
scientists. Plants are given two names – genus and 
species, written in italics or underlined. The genus 
is the general group and the species is the unique 
group. For example, the silver beech tree is named 
Nothofagus menziesii. It belongs to a genus of very 
similar, large trees called Nothofagus. Its unique 
difference is that it has silvery bark when young. The 
species name is sometimes the name of the person 
who first identified it. Nothofagus menziesii is named 
after Menzies – a ship’s surgeon and plant collector 
who visited New Zealand in 1791.

The genus name often describes a feature of the 
plant. For example, Pittosporum, meaning ‘pitch 
seeds’, is a group of New Zealand plants that all have 
sticky seeds.

Activity – Name game
Draw an arrow to match each plant word with the special feature it describes.

Plant word Feature of plant

trifolium

odorata

serrata

microphylla

prostrata

cunninghamii

Deeply serrated leaves 

Very small leaves

Leaves grouped in threes

Plant spreads close to ground

Named after Cunningham

Plant has a smell

Plant classification
Members of the plant kingdom (unlike animals) produce their own food – by photosynthesis. Plants 
can be divided into two groups, according to how they reproduce.

• Some plants reproduce using spores. This group includes mosses and ferns and liverworts.

• Some plants reproduce using seeds. Seeds mostly come from flowers – 90% of all plants on 
Earth are flowering plants. Seeds can also come from cones – these plants are called conifers.
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Unit 3 Bird evolution

Unit 3 Bird evolution

Archaeopteryx – the early bird

Archaeopteryx fossil

Birds are classified as vertebrates – animals 
with an internal skeleton. Birds evolved from 
dinosaurs about 150 million years ago. There 
were gliding reptiles called pterosaurs, but 
they had membranes instead of feathers. 
The ‘missing link’ between reptiles and birds 
was a small fossilised animal found in 1861. 
The fossil skeletons of Archaeopteryx have 
a reptile’s teeth and tail, but also bird-like 
wings and legs. After the dinosaurs suddenly 
disappeared, there was a huge increase in 
the number of bird species. Today there are 
about 10 000 different species of bird.

Birds have evolved body features that have 
adapted them for powered flight.

Flight adaptations
Bones
Birds have strong, but light, skeletons – many of the bones are hollow to reduce weight. (Snap a dry 
chicken bone to check this.) The skeleton of a seagull is about 5% of its total body weight – compare 
this with humans’ 12–15%.

Birds also have large breastbones (the keel) to anchor the wing muscles. Birds have strong, 
lightweight beaks, instead of heavy jaws with teeth.

Wings
Wings must be strong, flexible and able to trap air. Wing bones are typical of vertebrate forelimbs, and 
can bend like levers. Wings are curved on top to create lift. The evolution of feathers made the bird 
unique among all other animals. Feathers are used to steer and to lift, and create a solid surface to 
push against air.

Body
Birds have evolved a streamlined shape to reduce air resistance. They have a high metabolic rate – 
meaning they can produce energy quickly enough for the high energy demands of flight.

The tail assists in changing direction in flight.

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

PLanet earth and Beyond

Astronomical systems

Unit 1 The Universe

Size
The Universe is everything that we know exists. 
What appears to be mostly empty space 
between the stars contains gases, radiation, 
and ‘dark energy’. The radiation includes 
light rays, radio waves, and gamma rays. 
Dark energy is a great scientific mystery – 
it seems to act as a force against gravity, 
making the Universe expand.

Gravity is an important force in holding the 
Universe together. It keeps the planets in orbit, 
and holds the stars in orbit in galaxies. The Sun is 
one of 100 billion stars in the Milky Way galaxy. The 
Universe has over 100 billion billion stars, grouped in 
galaxies. 

Distances in space are so vast they are measured in light years. A light year is 9 460 billion km – the 
distance that light travels in space in a year. Our nearest galaxy – Andromeda – is 2 million light years 
away. Compare this with the 8 minutes it takes light to travel from the Sun to Earth!

• Does the Universe have an end?

• Does the Universe go on for infinity?

• If the Universe does have an ‘edge’, then what lies beyond that boundary?

Astronomers can see objects about 12 billion light years away in the Universe. This is our ‘visible 
horizon’. No one knows what lies beyond this horizon, but it’s thought that the visible Universe could 
be a small part of something larger. There may even be other Universes that we don’t know about.

Activity – Universe quiz: True or False?
Circle the correct answer.

1. Space is mostly empty. True / False

2. Dark energy is not fully understood. True / False

3. Gravity makes the Universe expand. True / False

4. Sunlight is 8 minutes old by the time it gets here. True / False

5. The visible horizon is as far as astronomers can see at present. True / False

6. There is only one Universe that we know exists. True / False 
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Unit 4 Earthquakes

South Island faults

Alpine fault

The Alpine Fault in the South Island is New Zealand’s largest 
fault (650 km long). It’s also one of the longest natural 
straight lines on the planet – clearly visible from space.  
The plates here are jammed together under incredible strain. 
Major earthquakes happen on the fault about every  
280 years.

Christchurch earthquakes
In 2010, a magnitude 7.1 earthquake struck near 
Christchurch and caused widespread damage, but no loss 
of life. Thousands of aftershocks followed over the next few 
months. The quake was not caused by the Alpine Fault, but 
by a fault previously hidden. Then, on February 22, 2011, 
another quake struck Christchurch, measuring 6.3. This 
shallow quake was centred close to the city and released a 
huge amount of energy that caused severe shaking. Many 
buildings were destroyed, and 181 people died.

Christchurch quake

Group Activity
Research earthquakes in New Zealand over a month using a website such as geonet.org.nz

Plot the quakes on a map and discuss any patterns which emerge.

AO: Develop an understanding that water, air, rocks and soil and life forms 
make up our planet and recognise that these are also Earth’s resources.
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Explore, describe, and represent patterns and trends for 
everyday examples of physical phenomena such as movement, 
forces, electricity and magnetism, light, sound, waves, and heat.

PhysicaL worLd

Physical inquiry and physics concepts

Unit 1 Motion

Dynamics
Dynamics is the science of force and 
motion. It’s about the way an object moves 
when acted on by a force. Everything in the 
Universe moves, from the extremely small 
electron to massive galactic clusters. 

Objects only change speed or direction 
because they are ‘forced’ to. Once moving, 
objects have their own momentum, which 
keeps them going at the same rate, and in 
the same direction, until a force opposes 
(changes) the movement. An object would 
keep moving in outer space where there’s 
very little friction. On Earth, moving objects 
are slowed and stopped by forces of 
friction. (Gravity also pulls objects towards 
the Earth.)

A force that produces motion is usually a 
push or a pull. A force acts in one direction 
– but there’s always a force acting in the opposite direction.

Activity – Movements
Choose words from those following to complete the statements below:

 gravity   orbits   air   movement   directions 

1. Dynamics is the study of .

2. Satellites and planets move in .

3. A rocket in outer space is not slowed down by .

4. A falling ball is pulled towards the ground by .

5. Forces act in opposing .

Group Activity
Divide the class into small groups. Each group has to devise a way to demonstrate or prove one of 
the following concepts – momentum, acceleration, Newton’s Laws of Motion.

Evaluate each group.
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Physical World Physical inquiry and physics concepts

Investigate: Floating

1. Upthrust

 Push a flat block of wood into water.

 What force do you feel?

2. Displacement

  Float three balls of different masses in a bowl of water (e.g. table tennis ball, tennis ball, plastic 
ball). Observe the amount each sinks (the amount of displacement).

  What do you notice about ball density and displacement of water? 

3. Shape

 Drop a plasticine or clay ball into water. Now shape it into different boat shapes to make it float.

 Which shape floats best? Why?

Science history: Archimedes (287–212 bc)
Archimedes’ Principle explained the force of upthrust. Legend has it he used the idea to test the 
king’s crown to see if it was real gold. He found that the crown displaced more water than a gold bar 
of the same weight. Because the crown wasn’t pure gold, the goldsmith was executed!

Group Activity
Students work in groups to make a toy boat that will carry a 2 kg weight. Brainstorm rules for a 
floating competition, including criteria for the construction, materials, and testing.

Explore, describe, and represent patterns and trends for 
everyday examples of physical phenomena such as movement, 
forces, electricity and magnetism, light, sound, waves, and heat.
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Physical World Physical inquiry and physics concepts

atoms line up. A magnet can lose its magnetism when the atoms become jumbled. Demagnetising 
can happen when a magnet is hit or heated up.

Activity – Explaining magnetism

1. A compass has a magnetised needle suspended inside it. Explain 

how it works.

2. Explain what happens when a steel nail is stroked with a magnet.

3. Explain the glowing Auroras seen near the Earth’s poles.

4. Does magnetic attraction work under water?

Electromagnetism
Magnetism is very closely related to electricity. This connection is called electromagnetism.

•  A magnet can be used to make an electric current. Wire is looped around a magnet, and the 
magnet is moved back and forth – making an electric current in the wire. Moving the wire while 
keeping the magnet still has the same effect. This is how most electricity in the world is made.

•  An electric current produces its own magnetic field. Electrons have an electric field, but when an 
electron moves it also creates a magnetic field. This idea is used to make electromagnets. Wire 
is connected to a power supply, and then looped around a rod of iron. (The iron core makes the 
field stronger. The coil of wire can be a temporary magnet all by itself.) The power is turned on 
and current moves through the wire – making the iron into a temporary magnet.

Activity – True or False?

1. A magnet produces electricity on its own. True / False

2. Power stations use electromagnetism. True / False

3. Electricity can be used to make magnets. True / False

4. An electromagnet can not be switched off. True / False

Explore, describe, and represent patterns and trends for 
everyday examples of physical phenomena such as movement, 
forces, electricity and magnetism, light, sound, waves, and heat.
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Unit 3 Compounds and mixtures

Activity – Methods of separation
Draw a line to link each substance with the correct method of separation. You may need to do some 
research.

Substance to separate Method used

Salt from seawater

Coffee grounds from liquid

Iron from aluminium

Alcohol from water

Blood cells from blood plasma

Coloured dyes from black ink

Sand from water

Magnetic attraction

Filtering

Centrifuging

Decanting

Distillation

Evaporation

Chromatography

Investigate: Distillation
Distillation can separate out a solid that is dissolved in water.

Method

1. Make a salt solution by stirring 2 tablespoons of salt into a cup of water.

2. Pour the solution into a small pot and heat. Put a large lid, at an angle, on the pot.

3. Heat the solution until boiling.

4. Place a bowl under the lower edge of the pot lid to catch the drips.

Results
The water condenses on the lid and drips off. Taste it when cool. Where is the salt?

Your blood filter
Kidney

Bladder
(collects urine)

Your kidneys are a built-in filter for your blood. The 
kidneys are small but energetic – processing about 
180 litres of blood a day! Waste is filtered from 
blood as it’s forced through the kidneys. The waste 
liquid (filtrate) is urine.

Unfortunately, the kidneys can be seriously 
damaged by diabetes. One type of diabetes is 
associated with being overweight. So, look after 
your kidneys by taking care with your diet.

AO: Group materials in different ways, based on the 
observations and measurements of the characteristic chemical 
and physical properties of a range of different materials.
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Unit 4 Acids and bases

Activity – Explaining acids and bases

1. Why does lemon juice sting?  

 What acid is in lemon juice?  

2. Why is ammonia a good cleaner of dirty surfaces?  

3. Why is hydrogen important in acids?  

4. What makes a base an alkali?  

5. Why is tap water not neutral?  

Indicators
To test if a substance is an acid or a base, you can use an indicator. Indicators contain pigments that 
are sensitive to acidity.

Universal indicator is made up of several pigments:

• Acidic solutions turn universal indicator red (strong acid), orange (mild acid) or yellow (weak acid).

• Bases turn universal indicator blue (mild alkali) or purple (strong alkali).

• Neutral substances turn universal indicator green.

Indicators can be made from plants that contain pigments sensitive to acids and bases – such as the 
juice of red cabbage, blackberries and elderberries.

Experiment: Testing substances
Method
Finely chop half a red cabbage and add to half a litre of boiling water. Soak for half an hour. Strain off 
the purple solution – this is your indicator. (Set some aside for later experiments – Making acid in this 
Unit and Soap pH in Unit 5).

You need 10 jars or test tubes. Pour a little indicator into each jar. Keep some indicator aside as a 
control. Add a spoonful of each substance listed in the table that follows.

Compare the colour to the indicator control.

AO: Group materials in different ways, based on the 
observations and measurements of the characteristic chemical 
and physical properties of a range of different materials.
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answers

 Answers are not given where student responses will vary. 

Living worLd

Unit 1 Plant Kingdom
Name game (page 1)

Plant word Feature of plant

trifolium Deeply serrated leaves

odorata Very small leaves

serrata Leaves grouped in threes

microphylla Plant spreads close to ground

prostrata Named after Cunningham

cunninghamii Plant has a smell

Plant types (page 2)

1. Produce spores 2. Conifers 3. Flowering plants 4. Monocots

Plant classification (page 2)

1. Monocot. 2. Dicot.

Adapting (page 4)

Answers will vary. Examples:

1. Pine needles are thin leaves – to reduce moisture/heat loss.

2. Alpine flowers are bright to attract scarce insects.

3. Cacti have fast-growing, surface roots.

4. Succulents store water in thick, fleshy stems.

5. Orchids attract specific moths as pollinators.

Research (page 4)

Nepenthes rajah has a large, jug-shaped leaf that holds 3.5 litres of water – it can trap and digest 
frogs, lizards, rats, and birds.

Unit 2 New Zealand forests
New Zealand time line (page 5)

1. Seaweed-like plants. 2. Mosses, ferns, conifers. 3. Podocarps. 4. Flowering plants.
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