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Part 3. .Teaching children to create maps

3.5 Preparation.  Practice activities


Part  3.5    Teaching children to create concept maps

Practice activities  for adults and children.
These activities are designed to help you to develop your capacity to create concept maps. There are choices available to allow you to select activities that are appropriate to your own teaching, but you may wish to undertake all these activities in the order shown.  The style of activity shows what could be used with children, but the science content is sometimes treated at a more advanced level.

Practice activities – preparation for concept mapping.
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Activity 1 - Objects and events

Examine the list of words below. Separate them into ‘objects’ and ‘events’.
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[image: image29.wmf]Activity 2 - Mental pictures

	From the list below, select words that produce a picture in your mind: 
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Activity 3 - Simple science concepts

Words that bring a picture into your mind are referred to as "concepts". Select the concepts from the list below: 


Possible answers to activities 1 – 3

Activity 1

Your lists should match those below:

Objects
Map          ice

Snow       cloud

Lava        star

Events
journey
melting
earthquake
day
Activity 2  Simple science concepts

You probably identified:

flowers force petals car
Did you notice that if you rearranged the order to:

flowers petals force car 

and used the other two words in the list, you could make two statements:

flowers contain petals
force moves car 

Activity 3  Mental Pictures

Does your list match the one below?

elephant              red                 atom             wind         cloud

You cannot "see" all of these things, but when you think about each of them, a picture will come into your mind.

That leaves the words:

is when that are

None of these forms a picture in your mind!
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Activity 4 - Linking words

Each list below contains some concepts and some linking words. You should change the order of the list to put the linking words between the concepts so that you create some statements: 


Activity 5 - Linking concepts

If you have completed activities 1 to 4, you know the difference between concepts and linking words. 

a) You should now investigate combining these into simple statements. Each statement should contain two concepts joined by linking words. 

Use the words below to make two simple statements of this kind: 


b) Examine the statements below and identify the concepts in each.




	


Possible answers to Activities 4, and 5a and  5b

Activity 4  Linking words

	Here are the two statements, with the concepts shown in red:

 

a swan can fly using wings
 

pollination of flowers produces fruits containing seeds
	[image: image2.jpg]





Activity 5  Linking concepts

	a) Is this what you got?

The concepts have been shown in red, with the linking words in blue.


	light travels in straight lines
substances are made up of atoms

b)

heat is a form of energy
the heart is a muscle
the moon reflects light from the sun

In the last example, there are three concepts linked in a statement that is a chain.


	


Activity 5c   Weak and strong links.

Activities in this style can be used as extension activities for a group of competent mappers.

Below are some propositions which could be part of a concept map.

The first two pairs show strong and weak links.

Enzymes               act in        living cells

Enzymes               catalyse reactions in               living cells

A nucleus               is in           all living cells

A nucleus               controls activities in           all living cells

Try making your own two ( or more ) examples of links between the next three pairs of words, or choose your own words from a unit you are currently teaching.

Cell wall      plant cells

Chromosomes    inherited information

Each kind of cell      function

Possible answers to Activity 5c

Weak links

Cell wall   is round   plant cells

Chromosomes have inherited information

Each kind of cell has a function
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Stronger links

Cell wall  supports shape of plant cells

Chromosomes   are made of DNA which carries  inherited information


This answer has included another concept; the chain could be longer !

Each kind of cell   is specialised for its own   function.

Activity 6  Brainstorming.

All science courses contain concepts relating to ENERGY. Place this word at the centre of your diagram, and write as many words around it as you can that you can relate to energy. Link each word to the word ENERGY by an arrow.

Complete the task by writing a few words along the arrows to show how these "concepts" are related to ENERGY.

Possible answer to Activity 6  Brainstorming

	There are a number of ways you could have related other "concepts" to ENERGY. Use the links in the text below to follow up on some of the suggestions.

You could have included a range of forms of energy. This is likely to produce a simple diagram with the same wording along each arrow 

Linking ENERGY to types of energy: 
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Alternatively, you could also have included:

· things that energy can do
· things that we use energy to do
· converting energy from one form to another – as in the picture 
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In these cases, you are more likely to have different words along each arrow.
	


	Activity 7 .No single right answer 

A group of Chemistry graduates in their year of study to prepare for teaching in Secondary schools was given the task of carrying out the burning of a piece of magnesium. They were asked what chemical principles were illustrated by this activity, and to represent these as a concept map. The products of two students can be accessed through the links below. Examine these and decide which map is more useful. 

Here is the concept map produced by student A:
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Here is the concept map produced by student B:

[image: image7.png]have different

propertes fiom
compaund
@ combine ina
chermical

reaction to form

isan
A o shiny silver
metal
bums in the

presence of

WEIGNS MOTE  has difiefent
than  properties from

Tagnesium
e

called




You should try to add some additional links to the map between the concepts already there. 

 

You should try to create a concept map to explain the formation of shadows. The concepts involved should include:

light travels in straight lines

some objects do not allow light to pass through them

darkness is the absence of light

You could also add some related ideas, including the phenomena of:

reflection

objects that are transparent

A possible answer is at the end of this section.
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Activity 12 - Creating a concept map from text 

Read the text below and use it to create a concept map. 

A possible answer is at the end of this section.



Most of our energy comes from fossil fuels but we are rapidly using them up. One way of saving them might be to use another fuel. Uranium is a nuclear fuel. Under special conditions, the nucleus of uranium atoms can be made to split or fission. When this happens, each nucleus releases several smaller particles called neutrons. Each neutron can then make another uranium nucleus split up and so on. This is called a chain reaction and a large amount of heat is produced.
Activity 13 

Mapping the syllabus - Science 5 to 14 in Scotland 

If you click on the link <Forces>, you will be shown the statements that describe learning about Forces. Examine these, then create a concept map to represent the final understanding of FORCES you would hope students would attain at level E.

Forces
Activity 13 

Forces and their effects
- developing an understanding of forces and how they can explain familiar phenomena and practices. 

Level A
Level B
Level C
Level D
Level E
give examples of pushing and pulling, floating and sinking

describe the effect that a push and pull can have on the direction, speed or shape of an object

give examples of magnets in everyday use

describe the interaction of magnets in terms of the forces of attraction and repulsion

give some examples of friction

explain friction in simple terms

describe air resistance in terms of friction

give examples of streamlining and explain how this lowers resistance

describe the relationship between the Earth’s gravity and the weight of an object

describe the effects of balanced and unbalanced forces

explain how gravity on other planets and the Moon affects the weight of an object

Activity 6 - Brainstorming 

There are a number of ways you could have related other "concepts" to ENERGY. Use the links in the text below to follow up on some of the suggestions.

You could have included a range of forms of energy. This is likely to produce a simple diagram with the same wording along each arrow - example here
Alternatively, you could also have included:

things that energy can do
things that we use energy to do
converting energy from one form to another - example here 

In these cases, you are more likely to have different words along each arrow.
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Linking ENERGY conversions:
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Activity 7 - No single right answer  - this is comments, not an answer. 

	

	The two students have chosen different ways of representing the relationships between the concepts that could be related to the burning of a piece of magnesium. This may provide useful information about the ideas they hold. 

Student B is clearly more aware that further investigation - weighing the product, would provide evidence to support the assertion that magnesium had combined with oxygen in the reaction. Also, student B uses the experiment to illustrate that compounds have different properties from the elements from which they were formed. 

The map produced by student B is much richer and includes more concepts, but there is little "WRONG" with the map produced by student A. 


Activity 8 - Completing concept maps 

	These activities help you to create simple concept maps by asking you to complete ones that are already started. The central concept in each is that of "ACID"

They show how a task can be differentiated ; easiest first..


Example 1

Write suitable words along the arrows shown to explain the connections between the concepts: 
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Example 2  Write along the arrows to explain the additional connections shown: 
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Example 3    Link as many of the concepts together as you can, and write along the labels to complete the connections: 
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Possible answers . Activity 8.  Simple concept maps

Example 1.
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Example 2
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Example 3
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Activity 9 - Adding more concepts 

	The map below has been created after a class studied a range of separation techniques. 

You should examine the map and try to add additional concepts to it. You should write linking words along the arrows you use to connect between the concepts you add, and along the arrows to concepts already on the map.
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Possible answer for Activity 9 - Adding more concepts 
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	 You should try to add some additional links to the map between the concepts already there. 
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Activity 10 - Adding cross-links  to a map about gravity
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Possible answer to Activity 10 - Adding cross-links 
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Activity 11 - Creating a map from given concepts 

	 

Try to create a concept map to explain the formation of shadows. 

The concepts involved should include:

	light travels in straight lines

some objects do not allow light to pass through them

darkness is the absence of light

You could also add some related ideas, including the phenomena of:

reflection

objects that are transparent
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Activity 12 - Creating a concept map from text 

	Read the text below and use it to create a concept map. 

Most of our energy comes from fossil fuels but we are rapidly using them up. One way of saving them might be to use another fuel. Uranium is a nuclear fuel. Under special conditions, the nucleus of uranium atoms can be made to split or fission. When this happens, each nucleus releases several smaller particles called neutrons. Each neutron can then make another uranium nucleus split up and so on. This is called a chain reaction and a large amount of heat is produced.
Top of Form

Bottom of Form
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Possible answer for Activity 11 - Creating a map from given concepts 
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Possible answer to Activity 12 - Creating a concept map from text 
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Activity 13 

	Mapping the syllabus - Science 5 to 14 in Scotland 

Below are the statements that describe learning about Forces. 

Examine these, then create a concept map to represent the final understanding of FORCES you would hope students would attain at level E.


	Forces and their effects
- developing an understanding of forces and how they can explain familiar phenomena and practices. 
Level A
Level B
Level C
Level D
Level E
give examples of pushing and pulling, floating and sinking
describe the effect that a push and pull can have on the direction, speed or shape of an object
give examples of magnets in everyday use
describe the interaction of magnets in terms of the forces of attraction and repulsion
give some examples of friction
explain friction in simple terms
describe air resistance in terms of friction
give examples of streamlining and explain how this lowers resistance
describe the relationship between the Earth’s gravity and the weight of an object
describe the effects of balanced and unbalanced forces
explain how gravity on other planets and the Moon affects the weight of an object



Possible answer for  Activity 13  Forces concepts in 5-14 syllabus.
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cloud			journey			map			day





ice			melting			snow			lava





earthquake		star








elephant   is    when    red    atom    that    wind    are     cloud








flowers    makes     force     contains     petals     car      move








can  fly    wings    a swan    using     flowers     containing    





 produces                pollination             seeds or fruits





atoms                            light                            substances                   


                travels in straight lines                             are made up of





heat is a form of energy


the heart is a muscle


the moon reflects light from the  sun
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