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Sequencing activity 
(restructuring)

Slowing down respiration

Pupils are provided with a fragmented paragraph on cards and are asked to
sequence the text to re-form the paragraph. Doing this will not only help pupils to
develop a better understanding of respiration but also help them to formulate ideas
about how to construct a logical argument.

Pupils can be asked to think of a title for their reconstructed paragraph.

© Crown copyright 2002Literacy in science | Additional handouts
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Once picked the apple will continue to An apple is living and each of its  
ripen, so this process needs slowing cells continues to respire.
down.

This means that they continue to As each cell respires some of the 
absorb oxygen from the air and give stored food is converted to energy.
off carbon dioxide.

The apple also gives off a gas called Controlling the atmosphere in the 
ethylene that helps to ripen the fruit. store can slow down the respiration 

rate in the apple cells.

A slow-turning fan can keep the air If you decrease the level of oxygen 
circulating and blow away the and increase the level of carbon 
ethylene as it is formed. dioxide then the cell respiration 

slows.

Some varieties of apple will tolerate For instance, Cox apples will tolerate
high levels of carbon dioxide in the 9% of carbon dioxide.
atmosphere.

These varieties can be stored for Apples such as the Worcester will 
longer. tolerate less so cannot be stored for 

long periods.

The apple store is also cooled. This makes sure that any chemical 
reactions such as respiration will take 
place at a slower rate than normal.
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Diagrammatic 
representation (analysis)

Apple store

In this example of locating information, pupils are asked to convert text to labels.

Draw a box to represent the apple store. Label it with the features that make it a
good store to keep apples.

© Crown copyright 2002Literacy in science | Additional handouts
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Pupil sheet 1

To tell an acid from an alkali

You can group substances according to whether they are acidic, neutral or alkaline.
But what does that mean?  We all have an idea about what acids are and perhaps
even what alkalis are. If you stopped someone in the street and said, ‘What is an
acid?’, the chances are they would say it is something that burns you. Lemon juice
contains an acid, so does vinegar. These substances do not burn, so this cannot
be the whole story. We need a better way to tell what an acid is as well as ways of
describing alkalis. 

Acids and alkalis only really behave as acids or alkalis when they are in water. In the
laboratory you use them diluted in water. Have you ever looked at them closely?
They often look the same – colourless transparent liquids. So what are they and
how can we tell them apart?

As it said before, lemon juice and vinegar both contain acids, so too do sour milk,
limes, oranges and apples. Sour apples contain more acid. Does this give you your
first clue? All these examples have something in common that is true of all acids.
They all taste sour; they have a sharp taste. You would not want to taste acids
such as sulphuric acid or nitric acid because these are harmful, even when diluted.
When they are concentrated (more acid to less water) they are corrosive. What
does this mean?

Corrosive means that the acids react with substances such as metal or skin cells.
When this happens you can often see fizzing and things can get quite hot. This
heat is a result of the chemical reaction. If concentrated acid is spilt on skin it can
cause a burning sensation. So perhaps this is where the idea of ‘burning’ comes
from. It is quite wrong, however, to say that acids burn. Burning happens in fires; it
is a reaction between things such as fuels and oxygen.

Another property of acids is their ability to react with metals. Diluted acids react
with many metals to form solutions and release bubbles of hydrogen gas. Acids
also react with some rocks such as limestone. This is because rocks such as
limestone contain calcium carbonate. You can see the reaction taking place as a
‘fizz’. The fizz is carbon dioxide gas being released.

Did you know that normal rain water is slightly acidic because it contains dissolved
carbon dioxide? Carbon dioxide in water is called carbonic acid, and of course
acids attack limestone rocks …. So the cycle continues.

© Crown copyright 2002Literacy in science | Additional handouts
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Pupil sheet 2

To tell an acid from an alkali

Alkalis are quite different from acids but they can also be corrosive. Sodium
hydroxide and ammonium hydroxide are two common alkalis. If you spilt alkali on
your skin it would feel soapy, because the alkali sets about dissolving the fat on
and in the skin (another chemical reaction). This makes alkalis quite useful as
cleaners. Oven cleaner sprays often contain sodium hydroxide. Alkalis are also
used in the manufacture of soaps. Another useful alkali is potassium hydroxide
which is sometimes used in the production of fertilisers.

Alkalis are therefore also corrosive. Like acids, they can react with metals and skin
but they react in different ways. Alkalis can be just as harmful as acids, and they
are even more harmful to eyes than acids. Indeed, our bodies are designed to cope
with acids better than with alkalis. Did you know that the sweat from our skin is
slightly acidic and that our stomachs contain hydrochloric acid to help with the
digestion of food?

So how can we tell the difference between acids and alkalis? It would not be
sensible to rely on taste or on a soapy feel to the skin. Luckily there is a better way.
Extracts from some plants can be used to make indicators. These indicators often
go red or yellow in acidic solutions and blue or violet in alkaline solutions. Litmus is
an example which is made from a lichen. It turns red in acidic solutions and blue in
alkaline solutions. You can also make your own indicator from red cabbage.
Universal indicator is commonly used in the science laboratory. It is made from a
mixture of compounds and will turn red, orange or yellow according to the strength
of the acidic solution, red indicating the strongest acidic solution.

Even though acids and alkalis are both harmful, when you mix them together in the
right proportions you can end up with a neutral substance that is no longer
corrosive and is less harmful. The chemical reaction that occurs between acids and
alkalis is called neutralisation. The resulting neutral solution will turn a universal
indicator green. So we have a way to tell an acidic solution from an alkaline one,
and from a neutral one, using indicators.

A final thought – have you noticed anything about the naming of acids and alkalis?
Look at the names above. Can you spot a pattern? Can you tell an acid from an
alkali by the way it is spelt?

© Crown copyright 2002Literacy in science | Additional handouts
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Teacher guidance sheet

To tell an acid from an alkali

Suggested activity

Ask pupils to work in pairs and read either the article on handout 2.15 or the one
on 2.16. They should then use an A3 sheet of paper to summarise what the article
says about acids and alkalis. They should start by putting the words ‘acid’ and
‘alkali’ in the middle of the paper. Ask pupils to then produce either a concept map
or a mind map with information from the article.

Display the cognitive maps and discuss similarities and differences with the pupils.
Match this information to the text.

This is likely to be an effective learning activity because:

• pupils have shared the work so have refined and clarified ideas as they work;

• they have supported each other in the activity, hence they are not exposed;

• they have begun to make links between concepts;

• the exercise permits the teacher to assess the level of understanding;

• the final A3 sheets can be displayed to support further learning through the
topic;

• the map can readily be used as a process for the start of another text type,
such as a talk;

• the concept mapping ensures a variety of learning styles other than
straightforward note-taking.

Next step

Use the same text with a different group and try one of the other suggested
activities from the active reading and shared reading sessions.
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Pupils’ work: What makes 
a good conclusion?

Commentary
This handout contains the written conclusions provided by each group on flipcharts in
the Year 9 video clip Writing conclusions. They have been typed, but contain original
spellings, phrases and paragraphing.

Group 1
The cooler the water the longer the salt takes to dissolve. The hotter the water the
faster the salt dissolves.

We conclude that the greater the termpurature, the faster the salt dissolves.

When the water heats up the water particles move faster. This ables the salt to dissolve
quicker. So this means that the cooler the temerature of the water the slower the water
particles move around so they don’t collide as much. The warmer the water the faster
the water particles move so they collide into the salt particles more often dissolving the
salt faster.

Group 2
How does the temperature effect solubility of SALT?

We found out the hotter the water, the quicker the salt dissolved and the cooler the
water, the longer it took the salt to dissolve.

The cooler the water particals, the slower the salt particals move. The hotter the water
particals, the faster the salt particals move.

The heat of the water effects how fast or slow the salt particals collide and dissolve.

Group 3
How does temperature effect the solubility of salt

The graph shows that the cooler the temperature the longer it takes for the salt to
dissolve. The higher the temperature the shorter amount of time is taken.

From this we conclude that the higher the temperature the less time it takes to dissolve.

When the water is hotter the particles move faster so the salt dissolves quicker. When
the water is cooler the particles move slower so the salt dissolves slower.

Group 4
HOW DOES THE TEMPERATURE AFFECT THE SPEED OF WHICH SALT DISSOLVED?

In this experiment we found out that the cooler the water the more time it took the salt
to dissolve, the warmer the water the less time it took the salt to dissolve.

We conclude that the warmer the water the quicker the salt dissolves.

When the water is cool the particles move slowly and when the water is warm the
water particles move faster and when they bump into the salt, the salt dissolves making
a solution.

Handout 3.18
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Pupil sheet A

Experiment: What happens when acid is put on rock?

When pupils were investigating rocks they were asked to find out what happened
when dilute acids were placed on the minerals that made up the rocks. Here is a
set of their results.

Results

© Crown copyright 2002Literacy in science | Additional handouts
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Mineral salt Acid added Observation

Calcium sulphate Hydrochloric acid No reaction seen

Sodium silicate Sulphuric acid No reaction seen

Calcium carbonate Hydrochloric acid Fizzes a lot, bubbles and gas

Iron chloride Nitric acid No reaction seen

Sodium carbonate Sulphuric acid Fizzing, bubbles

Aluminium sulphate Hydrochloric acid No apparent reaction

Copper sulphide Hydrochloric acid No reaction seen

Sodium sulphate Sulphuric acid No reaction seen

Copper carbonate Sulphuric acid Fizzing, bubbles, blue colour seen

Iron sulphate Nitric acid No reaction seen

Zinc carbonate Nitric acid Fizzing, bubbles seen

Iron carbonate Hydrochloric acid Fizzing, bubbles seen
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Pupil sheet B: Examples 
of conclusions

Example 1

My results show me that some rocks fizz and some do not when acid is added.
Hydrochloric acid made calcium carbonate fizz, sulphuric acid made sodium
carbonate fizz and copper carbonate made hydrochloric acid fizz. Fizzing also
happened between zinc carbonate and nitric acid and iron carbonate and
hydrochloric acid. None of the other rocks fizzed. The reason for this is that there is
a reaction between some types of minerals that might be in rocks and acids. You
could use this as a test for some minerals, but you could not tell which is which.
The bubbles mean that a gas is made in the reaction. The gases I know about are
hydrogen, oxygen and carbon dioxide, it could be one of these, but I would need
to test them.

Example 2

My results show me that fizzing only occurs with those minerals that contain
carbonate. The results also show that it doesn’t matter what type of acid you use.

I conclude that carbonates react with acids to produce a fizz. You could use acids
to test whether rocks contain carbonates or not.

The fizz means that a gas is given off. This gas is probably carbon dioxide,
because it comes from a carbonate and the names are similar. I could test and be
sure by seeing if the gas turns limewater milky.

© Crown copyright 2002Literacy in science | Additional handouts
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Pupil guidance sheet: 
Writing conclusions

Step 1: Describe the patterns

• Describe patterns or trends in graphs or data.

• Phrases to use:

– comparative adjectives such as longer, heavier, hotter
e.g. The brighter the light the faster the plant photosynthesises.

– as the… so the…
e.g. As the number of batteries increases so the current increases.

• You may need to comment on how good the pattern is, e.g.
This is a good pattern because… or The pattern is not very strong.

Step 2: Make a concluding remark

• Answer the original enquiry question.

• Phrases to use:

– To conclude…, I conclude that… (relate to original question or question and
prediction)

– The experiment shows that…, In general…,  This means that…

Step 3: Explain the conclusion

• Use the science you know or can find out to explain your conclusion. Say if this
leads to another experiment.

• Phrases to use:

– This can be explained by…, As I predicted…, This is because…, The
reason for this is…,  To be sure I will need to test…

• Aim to:

– use paragraphs;

– use the present tense;

– use scientific words accurately.

© Crown copyright 2002Literacy in science | Additional handouts
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Teacher guidance sheet: 
Writing conclusions
Pupils need to see examples of conclusions and discuss the merits of each.

They need to build a picture of what the structure of a conclusion looks like and
how paragraphs help to organise the text.

They need to know how to describe patterns, draw concluding remarks and
explain their observations in the light of scientific knowledge and understanding.

Pupil sheet B provides two examples of conclusions. You can use these to discuss
how to write conclusions with pupils.

A suggested approach
• Ask pupils to work in pairs.

• Provide each pair with a set of results (pupil sheet A).

• Ask them to think about what conclusions they might draw from the results.

• Provide each pair with the two conclusions (pupil sheet B).

• Ask pupils to annotate each (using different colours) to show what is good
about each and what is bad.

• Invite discussion about the merits of each.

Some points to make

Example 1 has a better conclusion than example 2.

Example 1 strengths:

• starts by stating what the results show;

• uses scientific terms correctly;

• attempts to summarise with The reason for this is... .

Example 1 weaknesses:

• no description of a pattern, merely repeats results although is partially selective
(separates carbonates from others);

• no paragraphs, so difficult to follow sequence;

• no clear generalisation or concluding remark;

• because no pattern was identified (i.e. carbonates produce fizz), it was difficult
to explain using scientific understanding.

Example 2 strengths:

• clear structure demarcated with paragraphs;

• clearly identifies pattern in results, generalises by referring to carbonates;

• makes a concluding remark and identifies significance (You could use acids to…);

• explanation uses appropriate scientific understanding, good speculation about
name of gas.

Handout 3.22
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Teacher guidance sheet: 
Explaining how

© Crown copyright 2002Literacy in science | Additional handouts
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Text type Purpose Language features

Explain how

Examples Text
• How digestion occurs. • To explain processes • Text usually starts with general

involved in natural statement, e.g. Digestion is a 
• How weathering of phenomena. process…

rocks occurs.
• A series of steps follows in sequence.

• How energy is 
transferred in • To explain how • Diagrams, illustrations or bullet points
conduction. something works. may be included to aid clarity.

Sentence
• Sentences contain connectives that 

indicate sequence, e.g. first, next, then, 
gradually, meanwhile, finally.

• Active voice or sometimes passive.

• Present tense or past tense.

Word
• Key naming words are important.
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Teacher guidance sheet: 
Explaining why

© Crown copyright 2002Literacy in science | Additional handouts

Text type Purpose Language features

Explain why

Examples Text
• Why air exerts a • To develop conceptual • Text usually starts with a description

pressure on things. understanding by of the phenomenon, e.g. Air exerts 
linking ideas together. a pressure on things, or In an electrical

• Why current is not ‘used circuit the current is not used up 
up’ by components in • To provide explanations when…
an electrical circuit. for phenomena using

the key ideas in science • This is followed by an explanation 
• Why we need to breathe at Key Stage 3. using the conceptual ideas in science. 

air in and out. At Key Stage 3 this will often be 
particles, energy, force, 
interdependence or cells.

• Diagrams, illustrations or bullet points 
may be included to aid clarity.

Sentence
• Sentences contain connectives that 

indicate causal links, e.g. because, the 
reason for this is, consequently, a 
further reason, so, therefore.

• Active voice.

• Present tense.

Word
• Process words and concept words are 

important here.

Handout 3.24
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Pupil sheet A: Examples of
explanations

Example 1: Explaining how digestion occurs

I want to explain how a piece of bread is digested.

First you place the bread in your mouth and your teeth start to chew the bread,
breaking it down into smaller pieces whilst saliva mixes with it. Next, the saliva,
which is an enzyme, starts to break up starch, which is a big molecule, into sugars. 

You then swallow the sticky bread pieces. These are forced into your stomach by
muscles squeezing it down your oesophagus. The food then enters the stomach
where it is mixed with acids and enzymes. These help break the food down a little
more.

Next the food mixture passes into the small intestine where more enzymes break
the large molecules of fats and proteins into smaller ones. This allows the smaller
molecules to pass through the intestine wall into the bloodstream. The intestine
acts a bit like a sieve and only lets small molecules through.

What is left passes into the large intestine where water and mineral salts are
absorbed. Finally what is left passes out of the body through the anus as faeces.

Example 2: Explaining how digestion occurs

This is an explanation of how digestion occurs.

After digestion you end up with faeces and food that has gone into the
bloodstream. This happens because the food in your stomach and intestines has
been broken down into smaller pieces by enzymes. Acid in your stomach helps
break down food as well. In your mouth, there is an enzyme that changes starch,
which is a big molecule, into smaller ones. You swallow your food when the
muscles in your neck contract and force it down. They can only do this if there is a
ball of food. You make this by chewing it with your teeth. Water passes through the
large intestine into the body.

Digestion happens in stages, with different parts being absorbed in different places.
This happens in the mouth, the stomach, the small intestine and the large intestine.
Teeth chew on the food and mix it with water. This helps you swallow it. The
stomach mixes things with the food and when the food ends up in the large
intestine most of it has been absorbed into the blood stream and you are left with
faeces.

© Crown copyright 2002Literacy in science | Additional handouts
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Pupil sheet B: Examples of
explanations

Example 1: Explaining air pressure

Air hitting the surface of things as it moves around causes air pressure. The density
of the air can change and this makes the air pressure change. The higher the
density of the air, the higher the air pressure. This is because there is more air to hit
the surface because the air is thicker in denser air. In lower density air, the air is
thinner. This means that the air pressure is lower. There is a lot of air around us but
we do not feel the pressure because we are used to it.

Example 2: Explaining air pressure 

Air causes pressure. Sometimes the air pressure is high and sometimes it is low.
You can explain this using the idea that air is made up of particles. 

The particles are very small and move very quickly in all directions so they
sometimes hit the ground, or you, or anything else in their way. Each time a particle
strikes a surface it pushes against it so the air particle exerts a force on the
surface.

Many millions of these collisions are happening every second. Consequently, this
causes air pressure. If the air is not very dense, then there are fewer particles
present and this causes low air pressure. Dense air causes high air pressure
because there are more particles hitting the surface at any one time.

© Crown copyright 2002Literacy in science | Additional handouts
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Pupil guidance sheet: 
Writing explanations

Explaining how

You might want to explain how something happens or how something works. Start
by stating what you want to explain and then use connecting words like those
below.

• I want to explain how…

• First…

• Next…

• Then…

• Finally…

Explaining why

If you are trying to explain why something happens, you will need to start by
stating what you are trying to explain. Follow this using connecting words and
phrases like those below.

• I want to explain why…

• This is because…

• So when…

• A further reason is…

• Consequently…

© Crown copyright 2002Literacy in science | Additional handouts
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Teacher guidance sheet: 
Supporting the writing of
explanations
When supporting pupils’ writing of explanations you will need to make the
distinction between explaining how and explaining why.

Structure

In each case, encourage pupils to write an opening sentence that describes what
they are attempting to explain. This should be followed by either a sequence of
steps (how) or reasons that link a phenomenon to a scientific idea (why).

Connectives

You will need to show pupils which connectives they should use.

Typical connectives to use when:

Explaining how Explaining why

First… Because…

Next… So… 

Then… Consequently…

Finally… It causes…

Pupils need to see examples of explanations and discuss the merits of each. They
need to build a picture of what the structure of an explanation looks like and how
paragraphs help to organise the text.

Handouts 3.25–3.27 provide pupil materials to use with a class. Pupil sheets A and
B (handouts 3.25 and 3.26) provide examples of explanations. You can use these
to discuss how to write conclusions with pupils. The pupil guidance sheet (handout
3.27) can act as a prompt.

A suggested approach

• Ask pupils to work in pairs.

• Provide each pair with two explanations (either pupil sheet A or B).

• Ask pupils to read each and then to identify which they think is the better and
why.

• Ask pairs to team up and compare their answers. Can they agree?

• Invite discussion on each, then provide handout 3.27 and ask pupils to write
their own.

© Crown copyright 2002Literacy in science | Additional handouts
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Some points to make

Explaining how

The first explanation is better because:

• it follows a logical sequence;

• it correctly uses the scientific terms (e.g. oesophagus);

• it also separates the ideas into paragraphs so is easier to follow;

• it could, however, benefit from a diagram.

The second example is muddled.

Explaining why

The second explanation is better because:

• it attempts to provide a reason based on a key scientific idea.

The first does not really provide an explanation although it does contain some
useful connectives such as This is because… .
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Teacher guidance sheet: 
Argument

© Crown copyright 2002Literacy in science | Additional handouts

Text type Purpose Language features

Argument

Examples Text
• Provide the evidence to • To analyse evidence and • Text usually starts with a statement 

support the view that present a view that of an idea or a particular point of
we see because light is consistent with it.  view, e.g. We see because light 
enters our eyes. enters the eye or Seeing because 

• To analyse conflicting light enters the eye makes more 
• Provide the evidence views on the basis of sense, or The spinning Earth

for a spinning Earth. evidence. causes day and night.

• What causes day? • To develop the skills of • Presenting a case, which sets out
considering evidence. the evidence, follows this. It may 

• What are the possible include diagrams to aid clarity.
causes of global
warming? Sentence

• Sentences contain connectives that 
show formal logic, e.g. this shows…, 
my reasons are…, because… ,
therefore…, the evidence for this is…

• There may be reference to a model or 
analogy, e.g. it is like...

• Counter-arguments may be set up to 
be demolished. Some people think 
that… another point of view is… but 
the evidence shows...

• Active voice, often first person.

• Present tense.

Word
• Process words and concept words are 

important here.

Handout 3.29
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Pupil sheet: Arguments 
for seeing because light 
enters the eyes
We need light to see things. Some people believe we see because light bounces
off things and enters our eyes, others because light leaves our eyes, striking an
object, so helping us see.

Argument 1

We must see because light enters the eye. We need light to see by, otherwise we
would be able to see in the dark because light could come out of your eyes.

Argument 2

Seeing because light enters the eye makes more sense. We can’t see when there
is no light at all. If something was coming out of our eyes, we should always be
able to see even in the pitch black.  Another reason for believing this is that if you
are standing outside looking into a dark room you cannot easily see things. If,
however, light is let into the room from a window you can see things in it. This is
because the light bounces off objects into your eye.

From ‘Enhancing the quality of argument in school science’, 

by Osborne et al., School Science Review (published by ASE), June 2001, pp. 63–70.
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Pupil guidance sheet: 
Constructing arguments

My argument

• My idea is…

• My reasons are that…

• Arguments against my idea might be that…

• I would convince somebody that does not believe me by…

• The evidence I would use to convince them is that…

From ‘Enhancing the quality of argument in school science’, 

by Osborne et al., School Science Review (published by ASE), June 2001, pp. 63–70.
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Teacher guidance sheet: 
Supporting the writing of argument
Constructing arguments helps pupils to explore ideas and evidence and make a
case based on evidence. Arguments may also analyse conflicting points of view. It
is important to avoid opinion and to encourage pupils to support their views with
evidence.

Structure

Constructing a good argument is not a simple task.

Start by writing an opening statement about an idea or point of view, e.g. My idea
is… , I believe that… , There are different views about… .

Follow this by presenting the evidence that supports this view or the conflicting
views. In the case of conflicting views, make a judgement about the balance of the
evidence and then summarise.

A suggested approach

• Ask pupils to work in pairs.

• Ask them to draw a picture to show how we see. Quickly review the drawings
to see if there are any standard misconceptions present (there probably will be).
If there are, discuss them before moving on. 

• Provide each pupil pair with the pair of arguments on handout 3.30.

• Ask them to identify the evidence for the view in each argument.

• Ask them to decide which is better and why.

• Carry out a ‘modelled write’ that would improve the argument.

• Give each pupil a copy of handout 3.31. Ask them to make the links with the
‘modelled write’.

Some points to make

Neither argument presented on handout 3.30 is very good, but the second is better
because it provides some evidence to support the idea.

Start writing the argument on the board together with pupils. Help them to
understand the structure by agreeing the opening and then starting the next
paragraph with ‘The evidence for this is...’.

At this point it may well help to break the class into small groups so that pupils can
suggest pieces of evidence to be included in the argument.

Once this has happened, discuss with pupils what evidence there is and then
together finish the argument.
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Teacher guidance sheet: 
Evaluation

© Crown copyright 2002Literacy in science | Additional handouts

Handout 3.33

Text type Purpose Language features

Evaluation

Examples Text
• An evaluation of an • To suggest • An opening statement about the

investigation into the improvements to evidence, e.g. its reliability (accuracy,
factors affecting the methods. error, sample size) or its validity
rate of photosynthesis. (control of variables, appropriateness  

• To consider whether of model, such as a beaker to 
• An evaluation of the evidence is sufficient represent a washing machine when 

methods for determining to support a testing washing powders).
the speed of an object. conclusion.

• Suggested improvements; demonstrate
• To explain anomalous how the collection of the evidence 

results. could be improved and why this is 
important.

• Text will differ depending on the 
context. Explaining anomalous results is 
regarded as a much higher-order skill 
(L8+).

Sentence
• Opening statement refers to evidence 

collected. The measurements show… , 
The sample size was… , My results 
show wide variation… , This means 
that… .

• Improvement statements start with to 
improve…, next time I could… , and 
contain connectives that indicate causal 
links, e.g. this is because….

• Active voice.

• Present tense and future tense in the 
main (but may be past tense).

Word
• Critical vocabulary includes evidence, 

reliable, valid, accuracy and error, 
variation, agreement.
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Pupil sheet: Examples of
evaluations

Experiment

Comparing the porosity of different soil types (clay, sand, garden etc.). Water was
poured onto soil and the time for it to trickle through was measured. Each soil was
tested twice.

Evaluation 1

If I did this experiment again I would change the following things: 

• I would use very fine soil rather than soil with small granules.

• I could try and sieve the sand to get rid of anything in it that isn’t needed in the
experiment (i.e. plants, stalks, humus).

Evaluation 2

The results show that for most soils there is good agreement between the first and
second test. However, the garden and school soils show wide variation in the time
taken for water to pass through between the first and second samples. This is
probably due to the size of lumps in different samples. This means that
measurements for these soils are not reliable.

To improve the experiment, I would sieve the soil first to get rid of the lumps. This
would mean that each sample had an even texture and this should lead to closer
results so more reliability.
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Pupil guidance sheet: 
Writing evaluations

Step 1

Make an opening statement about how good you think your evidence is.

• How reliable do you think your results are?

• Do you think the evidence you have collected is valid (e.g. was it a fair test)?

Things to consider

• Are there enough results to spot a pattern?

• If you repeated your measurements, is there wide variation or are they similar?

• How accurate are your measuring instruments?

• How accurate are your observations?

• What possible errors could have crept in?

• How confident are you about your results?

Step 2

Make some suggestions about how to improve your experiment.

Step 3

Explain why these suggestions would provide better evidence.
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Teacher guidance sheet: 
Supporting the writing of evaluation
At Key Stage 3, pupils are expected to consider anomalies in observations or
measurements, to consider whether the evidence is sufficient and to suggest
improvements to methods.

Structure

Evaluations should start with an analysis of the evidence, and then make
suggestions for improvement, giving reasons.

A suggested approach

• Ask pupils to work in pairs.

• Ask them to read the pupil guidance sheet Writing evaluations (handout 3.35).

• Ask pupils to read the two examples on handout 3.34 and identify the main
features that are present (e.g. opening statement).

• Invite discussion about what a good evaluation looks like – reinforce the main
features.

• Ask pupils in pairs to review some evaluations that they have previously written.
Each member of the pair should suggest some improvements that the other
could make (peer review).

• Ask each pupil to rewrite his or her own evaluations in the light of the
suggested improvements.

Some points to make

The first example on handout 3.34 only provides suggestions without considering
the evidence. The second example has an opening statement about the evidence
collected. It analyses the results and suggests reasons for differences. There are
reasons given for the improvements suggested.
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Teacher guidance sheet: 
Planning
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Text type Purpose Language features

Plan

Examples Text
• A plan to determine the • To identify the evidence • An opening statement about the 

effect of surface area on that should be purpose of the enquiry and
the size of the frictional collected to answer what evidence should be collected.
force. an enquiry question. It may include a hypothesis 

or prediction.
• A plan to gather the • To outline a procedure 

evidence that smoking for gathering the • A justification of the procedure to
is harmful. evidence so that it is make sure the evidence is reliable and

valid and reliable. valid, and a statement of any
• A plan to determine predictions, e.g. If heating substances

from secondary sources • To make a prediction if causes their particles to vibrate more 
the effect of engine size appropriate. and gain energy, I would expect 
on the top speed of a substances to dissolve faster in hot 
car. water. This is because….

• This is followed by an outline procedure 
to collect the evidence.

Sentence
• Procedure can be bulleted or 

numbered lists.

• Connectives used to justify procedure
often link cause and effect. I will make 
sure…, this is because…, I will need to 
make sure that…, so that the results 
are reliable I will need to… .

• Active voice.

• Future and present tense.

Word
• Critical vocabulary includes evidence, 

reliable, valid, and names of apparatus.
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Pupil sheet A: Planning

This example is taken from the National Curriculum in Action website created by QCA 

© Qualifications and Curriculum Authority 2001. It is regularly updated and contains examples of

pupils’ work with commentary: www.ncaction.org.uk.
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Pupil sheet B: Writing plans

How does changing the number of masses on a
piece of wood affect how much force is needed 
to pull it along?

Introduction:

For wood to be pulled along a surface, the amount of force needed to get it
moving must be greater than the total force of the forces that are stopping the
object from moving, e.g. friction, and then equal to those forces to sustain a steady
speed. I will test what force is needed to pull the block along at a steady speed
and what effect changing the mass of the object will have. The force will be
measured in newtons (N).

Hypothesis and predictions:

I think that the larger the mass of the wood and the weights combined the more
force will be needed to move them at a steady speed.

Everything on Earth has a mass and in result, a downward force. This downward
force is caused by gravity acting upon this mass. 

Another effect which may change the force needed to pull the block and masses
along is friction. Friction is caused by microscopic ‘bumps’ on the surfaces of the
two objects. These ‘bumps’ run into each other when the two surfaces rub along
each other. These collisions prevent the objects moving past each other smoothly,
which means more force is required to keep the object moving at a steady speed.
Also, the less smooth the surfaces, the more friction will be caused, meaning even
more force will be needed to keep the object moving at a steady speed.
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Apparatus list

• wood and string (41 g)

• newton meter

• 2000 g of 100 g weights (20 weights)

• metre ruler

• table

• scales

Plan

To find the effect of changing the mass of a block of wood has on the force needed
to pull it along the desk, I will need to follow this plan closely to ensure the test is
fair and achieves the correct results. Firstly I will select the equipment I need (listed
in the apparatus list above), then I will weigh it and make a note of this weight. I will
next select the surface on which the experiment will take place. Then I shall place
one 100g weight on to the block and pull it along for a distance of one metre at a
steady speed and measure the amount of Newtons (N) it takes to pull the block
and weight. I will then repeat the process, adding one weight (100g) each time.

Fair testing

To ensure the results I get are as fair as possible, I should follow the following rules
as closely as I can.

I must use the same block of wood and piece of surface for my experiment
otherwise, different amounts of forces, either friction or gravity, may be placed upon
the block and wood. This may cause an increase in the force required to pull the
block along.

I must plan carefully the direction on which the surface that I pull the block as I will
need to keep pulling the block in that direction as the grain in the wood will cause
additional resistance, meaning more friction. Pulling the block across the wood
grain will cause more friction and pulling the block in the same direction as the
wood grain will mean there is less resistance, meaning less friction and less force
needed to pull the block.

This example has been taken from Sci-Journal, edited and published by 

the Research and Graduate School of Education, University of Southampton. It is a web-based

collection of pupils’ scientific enquiries, available at www.sci-journal.org. 

Comments are invited about the submissions.
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Teacher guidance sheet: 
Supporting planning

Structure

Plans should set out what evidence is to be collected and why. Often a prediction
is made, although this may not need to be the case.

At Key Stage 3, pupils should collect evidence from first-hand experience or
secondary sources. Secondary sources of evidence are currently underused.

Criticising plans that others have made can help pupils structure their own in more
purposeful ways.

The unit on scientific enquiry provided a ‘thinking frame’ strategy for making
decisions about what to investigate. It was provided on a large poster for class use.

A suggested approach

• Ask pupils to work in pairs.

• Ask pupils to read pupil sheet A (handout 3.38).

• Ask them to consider what evidence they would need to collect to test this
hypothesis.

• Ask them to consider how much evidence they would need to make sure the
results would be reliable.

• Ask each pair to write this in no more than two sentences.

• Ask each pair now to team up as a group of four and compare results – who
has the most succinct statements?

Provide pupils with pupil sheet B (handout 3.39).

• Ask them to skim read the plan.

• Explain that this is rather long and we would like to make it shorter.

• Display the planning poster and ask them to use the prompts to help them
restructure the plan.

• Alternatively, you could use the same poster to select from the plan those
sentences that are useful and start pupils off by collaboratively writing the first
few sentences.
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