YEAR 6: LIVING THINGS AND THEIR HABITATS
(CLASSIFICATION)

LINKS TO NATIONAL CURRICULUM

e Describe how living things are classified into broad groups according to
common observable characteristics and based on similarities and
differences, including micro-organisms, plants and animals (Living things
and their habitats, Year 6).

e Give reasons for classifying plants and animals based on specific
characteristics (Living things and their habitats, Year 6).

KEY LEARNING OBJECTIVES

1. To explore the history of classification.

2. To understand how micro-organisms can be divided into groups,
according to common observable characteristics.

3. To understand how plants can be divided into groups, according to
common observable characteristics.

4. To understand how animals can be divided into groups, according to
common observable characteristics.

5. To use and devise classification keys for living things, giving reasons for
why animals and plants belong in particular groups.

NOTES TO TEACHERS

e This suite of lesson plans builds on the Year 4 lesson plan
(http://ypte.org.uk/lesson-plans/living-things-and-their-habitats-year-4),
looking at the classification system in more detail and encouraging children
to create their own classification keys.

e Lesson plans are not intended to be of equal length and can be amalgamated
or split fo suit timings.

e Activities given are suggestions only. The main purpose of the lesson plans
and presentation is to provide key information and visual aids for teachers
to adapt to their needs.

e The PowerPoint presentation runs alongside the plans and all slides are
referred to in the lesson plans. Please feel free to modify the presentation
by adding your own slides or deleting those you don't need.
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1. THE HISTORY OF CLASSIFICATION

SUGGESTED STARTER ACTIVITY

Why do we need to classify?

Ask the children to think about shopping in a supermarket - how do we know
where to find what we are looking for? Each type of food is in its own place and
we can easily tell how items have been classified by looking at the signs above
the aisles.

Can the children think of other situations where classification is essential? How
does it make our lives easier? Record ideas in a mind map on the board.

TEACHER NOTES (to accompany Powerpoint presentation)

KEY WORDS
Classification - organising things into groups.

Species - a category within the classification system. Living things of the
same type belong to the same species.

Why Classify?

Slide 3: There are millions of types of living things in the world, so it would be
very difficult if we tried to describe and name each one individually. To help us
understand living things, scientists organise them into groups, according to
features they share - this is called classification. Scientists are always looking
for characteristics or "observable features” which allow them to group
different species together and see how they are related to each other.

Aristotle (384 BC-322 BC)

Slide 4: The classification of plants and animals can be traced back to Ancient
Greece. Aristotle was a famous philosopher and scientist who lived 2,500 years
ago and he was the first person to try and classify living things into groups.

Slide 5: Aristotle decided there was a hierarchy of living things which he called
the Ladder of Nature/Life; it ranked living things on their ability to move and
sense. There were 2 major groups - plants and animals, that he called Kingdoms.
We still use this term today for the broad division of living things. Animals
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were divided into two large subgroups - those with red blood and those withouft;
this corresponds closely with the vertebrate and invertebrate grouping we use
today.

Linnaeus (1707-1778)

Slide 6: Linnaeus was a Swedish scientist who developed a system of organising
living things. It forms the basis of the classification and naming system we use
today.

Slide 7: Linnaeus' system has seven levels. By comparing the features of
different plants and animals, each of the kingdoms can be divided into smaller
groups, then these groups can be divided into smaller groups and so on. Each
level of group has a special name:
1. Kingdom: Following on from the ideas introduced by Aristotle, Linnaeus
divided nature into three broad kingdoms:
Stones (minerals) - these grow
Plants - these grow and live
Animals - these grow, live and feel
2. Phylum: Within the animal system, animals are divided into over 30 phyla
e.g. chordata and arthropoda.
3. Class: Phyla are divided into sub-groups e.g. chordata can be divided into
mammals, birds, amphibians, reptiles and fish.
4. Order: Smaller groups within the different classes.
5. Family
6. Genus: this level may have only 1 or 2 animals in it. If an animal is in the
same genus, it is closely related.
7. Species

Slide 8: For example, this is how the lion is classified using Linnaeus’ system.
(Please note: Chordata is the animal phylum that includes humans and other
vertebrates. Whilst most chordates are vertebrates, the group does also
include some small marine invertebrate animals).

Slides 9-10: But Linnaeus' greatest legacy was his creation of a scientific
system for naming and classifying plants and animals that is universally used
today. He realised that the existing plant naming system had huge limitations -
names were based on detailed physical characteristics of plants, so were very
long and unwieldy. This made it impractical to teach or even write down such
long names.

He started the binomial (two part) naming system, in which each living thing is
given a name consisting of two Latin words (the genus and the species name).
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Linnaeus used Latin (the language of science and learning at the time) in his
naming system and it is still used foday: this means that the same name can be
used all over the world. Of course, today we often use common names which are
in English and easier for us all o understand. But scientists continue to use
Linnaeus’ binomial system.

Classification Today

Classification systems have developed since the time of Linnaeus. We still use
the seven levels to identify living things, but scientists are constantly refining
the system based on new knowledge.

Slide 11: Linnaeus only identified the Plant and Animal kingdoms, but today
living things are divided into 5 broad groups called kingdoms (some scientists
argue there are 6 or 7 kingdoms, but most agree on 5). These are based on how
living things are the same and how they are different. Aristotle and Linnaeus
were not aware of unicellular organisms, as they could not see them with the
naked eye and they did not have equipment such as powerful microscopes to
magnify tiny things.

SUGGESTED ACTIVITIES

Research Task

Ask the children to research Carolus Linnaeus. They should find out about his
childhood, his interests, achievements and the contribution he made to the
classification of living things.

Linnaeus' favourite plant was named after him - can the children find out what it
is?

The Binomial System

Ask the children to name their favourite plants or flowers. Explain that we now
use common names to identify them. Can they find out the scientific names for
their favourite plants?
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2. CLASSIFYING MICRO-ORGANISMS

SUGGESTED STARTER ACTIVITY

Experiment : What Makes Yeast Grow?

This is a fun practical experiment and can be referred to later on when learning
about yeast. Ask the children if they have ever made bread - what special
ingredient do they need to make the bread rise? The yeast we buy in
supermarkets is alive but dried, so it will not grow until water is added to it.

You will need: 4 zip-lock bags, yeast, salt, sugar, water

1. Label the 4 bags:

a. Sugar and warm water

b. Sugar and cold water

c. Sugar and salt and warm water

d. No sugar and warm water
2. Add 2tsp yeast to each bag, 2tsp sugar to each bag labelled sugar and

1tsp salt to the bag labelled salt.

3. Carefully add half a cup of water to each bag. The warm water should not
be too hot or it will kill the yeast. The cold water can be room
temperature.
Seal the bags, squeezing out as much of the extra air as possible.
Watch the bags. You will know yeast is growing in a bag, as it will puff up.
If it looks too puffy, make sure you open it and let the pressure out!

o s

Discuss the results - what makes the yeast grow the best? Can the children
think of any reasons for this?

TEACHER NOTES

KEY WORDS

Organism - something which can grow, respire (take in oxygen), excrete (get
rid of waste), reproduce and is sensitive to changes in its surroundings.

Micro-organism - an extremely small living thing that can only be seen with a
microscope.

Unicellular organism - an organism that consists of a single cell.
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Multicellular organism - a complex organism, made up of many cells.

Nucleus - a usually round part of most cells that is enclosed in a double
membrane, controls the activities of the cell, and contains the chromosomes.

Bacteria - microscopic living organisms that often cause disease.

Chlorophyll - the green substance in plants that makes it possible for them to
make food from carbon dioxide and water.

Photosynthesis - the process by which a green plant turns water and carbon
dioxide into food when the plant is exposed to light.

Slide 12: A micro-organism is a very tiny living thing that can only be seen with
a microscope. They are found everywhere - in the air, soil, water and inside our
bodies. Some of them are helpful, whilst others can be harmful. But they make
up the largest number of living organisms on the planet and we couldn't live
without them. There are 3 main groups of micro-organisms: monera, protista
and fungi.

KINGDOM MONERA

Slide 13: This kingdom consists of all bacteria and scientists cannot begin to
estimate how many species there are. They are found everywhere as they can
live anywhere, even deep within the Earth's crust where no other life exists.
They are unicellular organisms but the cells have no nucleus, making them
different from any other form of life. They can be rod shaped, spiral shaped or
round and can have hairs or tails to help them move. They reproduce by dividing,
so populations of bacteria can grow very quickly. Bacteria can be dangerous, as
they often cause disease.

KINGDOM PROTISTA

Protista are micro-organisms that have a nucleus (like plant and animal cells).
There are tens of thousands of species and they are found almost anywhere.
Slide 14: Protozoa tend fo be found in water and damp places. Some e.g.
amoeba have adaptations that let them behave a bit like an animal.

Slide 15: Algae is a plant-like organism. Like plants, it has chlorophyll and
produces food through photosynthesis and is the only protist that does this.
However, algae does not have stems or leaves and its roots are different from
plant roots. It ranges from single-celled microscopic algae found in lakes to
multicellular 60 metre long kelps found in the sea.
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KINGDOM FUNGI

Slides 16-18: The fungi kingdom can be divided into three groups: yeast, mould
and mushrooms. They are found almost everywhere and there are around
70,000 species. Unlike plants, they cannot produce their own food and most live
off dead or decaying plant or animal matter. Fungi can be unicellular (like yeast)
or multicellular (like mushrooms). Fungi has many important uses.

SUGGESTED ACTIVITIES

Research Tasks
1. Alexander Fleming discovered penicillin. Ask the children to research how
this happened and why it was such an important discovery.

2. Bacteria is used to make yoghurt and cheese. Can the children find out
how?

3. The Ancient Egyptians discovered that yeast could make bread rise. But
how does this happen? If the children have carried out the yeast
experiment, they can use their findings to help answer this question.
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3. CLASSIFYING PLANTS

SUGGESTED STARTER ACTIVITY

6rouping Plants
Ask children, in groups, fo list as many plants as they can and discuss the
following questions:

e What characteristics do they all share?

e What differences are there?

e How are plants different to animals?

e Can they think of any simple ways of grouping them (drawing on previous

learning or their own ideas)?

TEACHER NOTES

KEY WORDS

Chlorophyll - the green substance in plants that makes it possible for them to
make food from carbon dioxide and water.

Photosynthesis - the process by which a green plant turns water and carbon
dioxide into food when the plant is exposed to light.

Spore - a cell made by some plants that is like a seed and can produce a new
plant.

Slide 19: Plants can be found almost anywhere. All plants have a pigment called
chlorophyll which gives them their green colour. They also use it to collect
energy from the light of the sun and then use this energy to create food
through a process called photosynthesis.

Slide 20: There are many different groups of plants, each with different ways
of living and reproducing. Plants can be classified in different ways. This slide
shows an example of how plants can be classified intfo 4 main groups: flowering,
conifers, ferns and mosses.

Slide 21: Flowering plants - at their adult stage, these plants produce flowers
which can develop into fruit and seeds, after being pollinated and fertilised.
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Slide 22: Linnaeus' system classifies flowering plants. This slide shows how the
buttercup is classified (see activity on page 22 for more pictures of different
species of buttercup).

Slide 23: Conifers - seeds are housed inside woody protective structures called
cones.

Slide 24: Ferns - have neither seeds nor flowers, but reproduce via miniature
cells called spores.

Slide 25: Mosses - do not produce seeds or carry flowers. Reproduce by
releasing spores. Mosses do not have true stems, leaves or roots.

SUGGESTED ACTIVITIES

Classifying Plants in the Garden

Ask the children to go into the garden/school grounds and choose a flower.
They will need to identify their flower and then find out where it belongs in the
classification system (all 7 levels if they can). Can they explain the features
their plant has that places it in particular groups? Slide 22, showing the
classification of the buttercup, may help children classify their own flower.

For help identifying wild flowers and plants in the local areaq, please see this set
of lesson plans:

The children could use plant identification books to name the flowers they find.
Alternatively, there are many websites that can be used to help identify plants.
For example, the Woodland Trust Nature Detectives website has some useful
spotter sheets for flowers and trees:
http://www.woodlandtrust.org.uk/naturedetectives/activities/

Plants in Unfamiliar Habitats: Research Task
Ask the children to choose an unfamiliar habitat e.g. desert, tropical island,
seashore, rainforest.

They should research the plants found in their habitat and choose two different
types of plant to research. Ask them to classify their plants, using as many
levels as they can. They should explain why they have placed their plants in
particular groups. Produce a factfile including facts and photographs.
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4. CLASSIFYING ANIMALS

SUGGESTED STARTER ACTIVITY

Grouping Animals
Ask children, in groups, to list as many animals as they can and discuss the
following:

e What characteristics do they all share?

e What differences are there?

e How are animals different to plants?

e Can they think of any simple ways of grouping them (drawing on previous

learning or their own ideas)?

TEACHER INPUT

KEY WORDS

Vertebrate - animals with a backbone.

Invertebrate - animals without a backbone.

Variation - the presence of differences between living things of the same
species.

Slide 26: There are many different groups of animal, all living in very different
ways.

Slide 27: Animals are broadly divided into vertebrates and invertebrates.
There are further sub groups within each of these; animals that belong to the
sub groups all share observable features of that group.

Vertebrates

Slide 28: Can the children remember what makes an animal a vertebrate? How
many vertebrate groups can they name? The name of each sub-group will appear
as you continue to click, allowing the children to name them.

Slide 29: Mammals (please note phylum and class names).

Slide 30: Birds

Slide 31: Reptiles

Slide 32: Amphibians

Slides 33-34: Fish can be divided into 2 groups: bony and cartilaginous.
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Slide 35: Animal species do not always fit neatly within the groups. For
example, the platypus is a unique animal which puzzled scientists. They used the
classification system to decide which group it belongs in. As the platypus is
warm blooded, has fur and suckles its young, it was decided that it is a mammal.

Slide 36: As human beings we belong to the same species. But there is variation
within species. What differences can the children identify between them
(hair/eye colour, height etc)? You could also talk about different breeds of
dogs the children may have as pets - all dogs belong to the same species but do
not always look alike. There can be a wide range of differences within one
species.

Invertebrates

Slide 37: There are about 30 million species of invertebrates in the world.
Many of these can be divided into 6 basic groups. Please note that thisis a
simplification.

Slide 38: Arthropods - Over 1,000,000 species have already been identified,
but scientists estimate there could actually be as many as 10,000,000 species
alive foday. They can be divided into four groups - insects, arachnids, myriapods
and crustaceans.

Slide 39: Insects - the largest group of invertebrates

Slide 40: Arachnids

Slide 41: Myriapods

Slide 42: Crustaceans

Slide 43: Worms - can actually be divided into three different phyla of their
own (annelida, nematoda and platyhelminthes).

Slide 44: Molluscs - Around 98,000 species. Found on land, in oceans and
freshwater.

Slide 45: Echinoderms - Over 6,000 species. Range of shapes but all have
pentaradial symmetry (can divide body into 5 parts).

Slide 46: Cnidarians - About 9,000 species. Most have a ring of tentacles
surrounding their mouth.

Slide 47: Sponges - About 10,000 species and the simplest of multi-cellular
animals. Found in oceans and freshwater. Feed by filtering small pieces of food
from the water around them.
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SUGGESTED ACTIVITIES

Animal Sorting Task (pages 14-17)

Ask the children to sort the animals into the groups below. They could either
cut them out and place them into groups or enter the animal names into the
table (page 17).

Vertebrates - mammal, bird, reptile, amphibian, bony fish, cartilaginous fish
Invertebrates - insect, arachnid, myriapod, crustacean, mollusc, worm,
echinoderm, cnidarian.

Can they explain why they have placed each animal in a particular group?

Extension task: Can they find more animals to add to the groups?

Classifying Animals

Ask the children to choose an animal and then find out its 7 level classification.
Slide 8, which shows how a lion is classified, may help them complete their own
classifications.

The class can then compare - whose animals are in the same phylum/class etc?
Which animals are the most closely related?

Who can find out the classification for humans?

Animals in Unfamiliar Habitats: Research Task
Ask the children to choose an unfamiliar habitat e.g. desert, tropical island,
ocean, seashore, rainforest, high mountains, Antarctic.

They should research the animals found in their habitat and choose two
different types of animal (e.g. a mammal and a fish or a reptile and an
arthropod) to research. Ask them to work out where their animal belongs in the
classification system. They should explain why their animals belong in certain
groups. They could produce a factfile including facts and photographs.

Create and Classify an Animal: Creative

Ask the children to imagine they are biologists studying animal life in a remote
part of the world. They see a new species of animal that has never been seen
before. They should describe the animal and then classify it, using the universal
classification system; this will mean that the only part of the animal's name they
need to make up is the species name.

If children find this difficult, it is easier if they think of an animal they are
familiar with and then make it slightly different e.g. colour, diet. It should have
a distinguishing feature that makes it different from the animal it is based on.
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They should draw a picture of their animal and label it with one characteristic
from each level in the classification system e.g. chordata - draw a line to the
animal’'s backbone.

Online Sorting Games

There are many websites that have games/activities in which the children can
have a go at sorting living things into different groups. For example:
http://www.bbc.co.uk/bitesize/ks2/science/living things/variation/play/

http://resources.woodlands-junior.kent.sch.uk/revision/science/living/keys.html
Young People’s Trust for the Environment https://ypte.org.uk Registered charity number 1153740
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ANIMAL SORTING ACTIVITY
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Animal Group:
Vertebrates

Animals Belonging to Group

Mammals

Birds

Reptiles

Amphibians

Bony Fish

Cartilaginous Fish

Animal Group:
Invertebrates

Animals Belonging to Group

Insects

Arachnids

Myriapods

Crustaceans

Molluscs

Worms

Echinoderms

Cnidarians
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5. USING & DEVISING CLASSIFICATION KEYS
SUGGESTED STARTER ACTIVITY

The Liquorice Allsorts Challenge!
If the children have already completed this activity in Year 4, you may choose to
just discuss and recap. Or they may enjoy doing it again!

You will need to use a packet of sweets that contains sweets with different
colours and shapes - liquorice allsorts and dolly mixtures work well. Choose
about 6 different sweets and ask the children (in groups) to create a flow
chart/branching database to sort the sweets. They should use about 5
questions to do this, each needing a yes or no answer.

You may need to help them think of a starting question and encourage them to
experiment by moving sweets around and using different questions. Hopefully
they will use the colour, number of colours and shapes of the sweets to create
their questions.

Slide 48 shows an example of how it could be done. The children could then
compare each group's classification keys - are some easier to use than others?

TEACHER INPUT

Classification Keys

A classification key is a set of questions and answers for identifying something
or deciding which group it belongs to. It often looks like a flow chart and is also
called a branching database. It can be thought of as a "key"” for unlocking the
identification of an object or a living thing.

Slide 49: This is an example of a simple classification key for the identification
of minibeasts. Explain how it should be used and why it is useful.

A classification key can be very useful for separating closely related plants and
animals. Below are a number of suggestions which may help children when
devising their own classification keys:

Tips for Devising Classification Keys
e The first thing they need to do is look for an obvious difference between
their items that allows them to divide them into two groups. Then they
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should look at each group and work out a question that will separate them
into Two more groups and so on.

e Tt is helpful if the children have the items or pictures of them, so they
can be easily moved around their key.

e Encourage children to work in draft first. This means they can
experiment with moving their pictures around on their key as they think
of questions that will separate one living thing from another.

e TItis fine to decide to go back and use a different starting question or try
asking the questions in a different order.

e Remind them that there are no right or wrong questions, and that each
group may use different questions.

e Similar questions can also be asked at different levels of the key.

SUGGESTED ACTIVITIES

Minibeast Spotting (key on page 22)

If possible, take the children out into the school grounds or surrounding area to
look for minibeasts. PLEASE ENSURE THAT THE CHILDREN HANDLE THE
MINI-BEASTS WITH CARE AND RETURN THEM TO EXACTLY WHERE THEY
WERE FOUND. Or you may choose to use photographs. Use the simple
minibeast key to start identifying minibeasts.

Creating a Simple Classification Key: Buttercups (photos on page 23)

The buttercup is not one species but an entire genus consisting of many species.
At first glance, they may all look similar but there are small differences e.qg.
number and shape of petals. It is these differences that Linnaeus used to
classify plants many years ago.

Ask the children to look closely at the buttercup pictures and identify
differences between the flowers. They should then create their own simple
classification key which will enable people to identify which species is which.

Creating Classification Keys: Leaves

If possible, take the children out into the school grounds or local area and ask
them (in small groups) to collect different leaves. Try to ensure they collect
leaves from a range of easily identifiable trees. They will then need to identify
them, using books or the internet. Websites such as the Woodlands Trust
Nature Detectives have useful identification sheets:
http://www.woodlandtrust.org.uk/naturedetectives/activities/2015/09/leaf-id/.
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Leaf differences to base questions on:
e Colour

Shape

Size

Veins

Leaf edge

Leaf surface

Leaf tip

Leaf stalk

When their keys are complete, they could swap with another group and try them
out. They may get feedback about problems, so will need to adjust their keys.
When happy with their keys, the groups should make a final copy and stick their
leaves in the correct places (or write the name of the tree).

This activity could be followed up with a class discussion on the difficulties
experienced in trying to classify the leaves and describing the differences
between the species.

Creating Classification Keys: Birds

Ask the children to take photographs of birds in their gardens or school grounds
or find pictures of birds that live in the UK. As a class, discuss and make a list
of the features that can vary in birds and make them different from each other
e.g. legs, beaks, colours.

In groups, they should examine the features of each bird carefully in order to
create a key. When they have completed their keys, they could swap with
another group and test how well each other’'s keys are able to classify the birds
info groups.

The same activity could be carried out with butterfly or bumblebee pictures,
but birds are probably the easiest to classify.

Creating a Classification Key: UK Plants and Animals (pages 24 & 25)
Ask the children to study the photos and think about how the plants and animals
could be grouped. Can they devise a simple classification key to help younger
children identify them? There is no single way of doing this, but some will work
better than others. When complete, the class can test out each other's keys
and decide which works best. Some children may need a list of possible
questions to complete this task:

e Does it photosynthesise?

e Does it produce seeds?
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Does it produce spores?

Does it produce fruits?

Does it have wings?

Can it fly?

Does it have lungs?

Does it lay eggs?

Does it have legs?

Does it have more than 4 legs?
Can it swim?

Creating a Classification Key: Unfamiliar Habitat

Ask the children to choose an unfamiliar habitat e.g. the Amazon Rainforest, the
Galapagos Islands. They will need to research at least 8 plants and animals that
live there and create a classification key that will enable people to identify
them.

For further information on classification of living things , please see:

http://ypte.org.uk/downloads/conservation-education-classification

We value your feedback!

Let us know what you thought of this lesson plan by completing this Google Form
https://forms.gle/cGAWI9AWXfSZgrYa9. Thank you!
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" Goldilocks Buttercup

(Photo: Peter O'Connor)

Lesser Celandine

(Photo: Paul)

Lesser Spearwort

(Photo: 4 Corners School of Outdoor Ed)

Meadow Buttercup

(Photo: Sven-kare Evenseth)

Bulbous Buttercup

(Photo: Peter O'Connor)

Creeping Buttercup

(Photo: Wplynn)
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