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Teaching Literacy across the

John Munro

The importance of literacy 
in science
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What is literacy ?

Literacy is the knowledge students use to 
convert written information to knowledge
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Read the text into your 
head

Represent or build the text, 
sentence by sentence in 
your existing knowledge

This is the reader’s 
interpretation or 
understanding of the text

Show comprehension by 
thinking about and 
analysing your 
interpretation

•say your interpretation
•answer questions about 
it 
•draw it
•act it out,  do it

Comprehending
Comprehension 
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Teaching Literacy across theTo teach literacy across the curriculum

you need to know 

what literacy knowledge looks like 
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How do you read?

Read the text.  Your goal is re-tell it.   As you read, reflect 
on what you do.



 

We also investigate the radial distribution of globular cluster systems and 
show that they are consistent with the class of calcium-rich transients. 
Because photometric upper limits exist for globular clusters for some 
members of the class, a production mechanism related to the dense 
environment of globular clusters is not favoured for the calcium-rich events. 
However the methods may be used in the future to constrain the effects of 
low metallicity on radially distant core-collapse events or help establish a 
correlation with globular clusters for other classes of peculiar explosions.  
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Things you do

Re-read parts of the text more than once
Link the text with what they know

Work out its topic

Say parts of it in their own words

Use what they know about grammar to take the sentences 
apart

Use punctuation

Link what two or more sentences say

work out what words mean in the context.

Try to summarize or review every so often

You look for 
sentence meanings 

You look at word 
meanings 

You look for the topic 
meaning 

You look for discourse 
meaning – text thread

You look for the 
topic meaning 

You look for 
sentence meanings 

You look for 
sentence meanings 

You look for 
sentence meanings 

You look for discourse 
meaning – text thread

Comprehending strategies : readers use employ 
a range of actions to comprehend text and to 
learn from it.   



Actions used to build the text in your mind
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Where does the text fit in what 
you know ?  What is its topic ? 

What type of text is it ? What is its genre 
? What types of questions might it 
answer  ? What is its purpose ? 

Read each sentence.  Say it in your 
own words. Work out what words 
might mean. You visualise it 

Tell yourself the words in the 
text and recall their meanings 
in the context of the text. 

Read each paragraph and work out its 
meaning.  What questions does each 
paragraph answer.   Extend your  
understanding of the topic.

Review what you know having 
read.  Store it in memory. 
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Actions used to show comprehension

Recount the text
Answer literal or verbatim 
questions about the text

Infer particular ideas from the 
text, apply ideas Evaluate and compare ideas in 

the text with what they know. 

Act out or do what the text says
Draw the ideas in the text

Recognise ideas in the text
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Importance of vocabulary for literacy 
and learning 

We are going to read about the solar system. 
What do you  

think of /see in your mind when you hear this?

4 ideas

40 ideas



Link between vocabulary and text 
comprehension
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What does vocabulary knowledge 
look like ?
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When we talk about vocabulary during reading,  we are talking 
about what the reader knows about

• how words are said

• how words are written and spelt;  this includes the reader’s 
ability to read words,  

• what words mean

• how word meanings are linked.
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Extract 2:   Read aloud these ‘ba’ words.

Comment on the knowledge and strategies you use to read these words:

bardocucullus bacciferous baragouin batrachophobia

barbigerous batrachian baft baryphonic
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What do these ‘ba’ words mean ? 
Read aloud the following text and work out what they might mean.   

What do you do to work out their possible meanings.

The trees in the orchard were bacciferous.  The berry pickers worked without 
pause.  The basket of baft into which they deposited their conquests were 
placed abraded their bare arms.  If only the farmer had invested in containers 
made of more expensive and softer fabric.  

Conversation with the other pickers was difficult.  Their baragouin was 
largely incomprehensible.    However, there was no mistaking the 
batrachophobia shown by the barbigerous giant nearest to them.  The first 
sight of the tree frogs froze him to paralysis.  Even his well endowed  beard 
failed to mask the intense fear the batrachian creatures  induced in him.  

The  bardocucullus  he wore was reminiscent of the outer garmet of  sixteenth 
century monks.  The hood exacerbated his baryecoia and he did not hear  
much of the speech of those around him.  This did not mean,  however,  he 
was baryphonic;  he had no difficulty speaking with the other pickers.
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The meaning making motor tells you to
• note the meaning features that might go with the new 

word
• try to combine them into an image
• guess at what the word might mean
• check your understanding by reading the text again
• modify your definition if necessary
• check your impression with what the dictionary says.
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Teaching students about their meaning 
making motor

Teachers often need to help students



 
become aware they have a meaning making motor



 
develop and use their meaning making motor



 
see they can teach themselves new meanings.
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Our self teaching capacity. 

The trees in the orchard were bacciferous.  The berry pickers worked without pause.  The basket 
of baft into which they deposited their conquests were placed abraded their bare arms.  If only the 
farmer had invested in containers made of more expensive and softer fabric.  

Conversation with the other pickers was difficult.  Their baragouin was largely incomprehensible.    
However, there was no mistaking the batrachophobia shown by the barbigerous giant nearest to 
them.  The first sight of the tree frogs froze him to paralysis. Even his well endowed  beard failed to 
mask the intense fear the batrachian creatures  induced in him.  

The  bardocucullus  he wore was reminiscent of the outer garmet of  sixteenth century monks.  The 
hood exacerbated his baryecoia and he did not hear  much of the speech of those around him.  This 
did not mean,  however,  he was baryphonic;  he had no difficulty speaking with the other pickers. 

What do your students know 
about this  ?   Do they know 
1.that they can do this ? 
2.how to do this ? 
3.when and why to do it ? 

Note our self teaching capacity.   

How often each week do they
1.Work out collaboratively the 
meanings of new words ? 
2.Talk about the actions they use to do 
this ? 
3.Learn to make increasingly more 
complex links between ideas in the 
text  ? 
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Understanding sentences

Students need to learn to link the word meanings into a sentence meaning.

We can teach students to 



 

read each sentence aloud



 

break the sentence into ‘chunks’ : How many things are happening in it- see 
the events



 

paraphrase each chunk


 

See how the chunks are linked – the relationship


 

Iink the chunks - paraphrase the sentence


 

visualize it 
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How a sentence is mapped in the brain

The light that reaches us from a distant star or galaxy gives us clues 
about the history of the universe. This is because the light has taken so 
long to reach us. Light from distant stars and objects can also give us 
clues about the types of substances found in these distant objects.

Each sentence is represented by one or 
more meanings in a network. 

The brain is able to convert the 
sentence to a set of meanings in a 
particular order 



How knowing the topic helps us 
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Working out the topic of the text helps us to 

•link the text with what we know and to use of our relevant existing 
knowledge.  
•know what ideas and vocabulary to expect.  
•streamlines our comprehension activity.
• organise and link the ideas in the text,  sort the main ideas from the details 
and  organise the main ideas in order.
• decide the questions the text might answer.

When we are reading a text we may change out mind about its topic.  Young 
readers need to learn how to do this.
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Multiple ways of knowing = learning style

Tom uses experiential 
meaning network

Ideas linked in space and 
time in particular experiences

Visual imagery learning style

Bill uses abstract meaning 
network

Ideas linked in abstract ways

Verbal abstract learning style

Like many animals the giant Panda needs a 
special environment to survive.  Its natural habitat 
is bamboo forest found in China. While there are 
many varieties of bamboo,  the Panda will only eat 
four types. Their basic diet is arrow bamboo…

Recode in order to read
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Reader 

Manage and 
direct the 

reading activity

 
What knowledge does the reader 
need to comprehend the text ? 

Integrate 
the 

outcomes
What does it tell 

me ?

What do the words and 
phrases in the text tell me 
? 

What do the words and 
phrases in the text tell me 
?

What is it about ?  What 
is its topic ? 
What is it about ?  What 
is its topic ?

What does each 
paragraph tell me ?  
What is the ‘story thread’ 
? 

What does each 
paragraph tell me ?  
What is the ‘story thread’ 
?

What is the text about 
altogether ?  What do I 
know now that I didn’t 
know earlier 

What is the text about 
altogether ?  What do I 
know now that I didn’t 
know earlier

What does each sentence 
tell me ? 
What does each sentence 
tell me ?

What is the purpose or 
disposition of the text?  
What is its genre ? 

What is the purpose or 
disposition of the text?  
What is its genre ? 



How knowing the topic helps us 
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We guess 
possible ideas 
the text might 
answer

We guess the 
possible topic of 
the text

We work out each sentence meaning

We form each discourse meaning from the sentence meanings

We use each discourse meaning to stretch or extent the topic meanings
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What are the High Reliability 
Literacy Teaching Procedures?
A set of explicit procedures that teach readers to 

• work out likely topics for the text,  why it was written,  ideas it might 
say,  questions it might answer,  plan how they will read it:  they get 
their knowledge ready for reading and learning

• comprehend each sentence;  read it aloud,  segment it,  paraphrase 
and visualise it, link with the topic

• use and learn new vocabulary

• link sentence meanings into paragraph meanings, summarize the text

• link each paragraph with questions it answers

• review,  consolidate store in memory and automatize what was read.

Why ‘high reliability ?   
Each teaching 
procedure has 
substantial research 
support for its use 
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Order for scaffolding /cueing meaning 
comprehending strategies during teaching

Get Knowledge Ready
• Visualise topic, recall 

relevant   experiences, 
infer from imagery

While reading +learning
• Sentence meanings; 

read, segment,  
paraphrase + 
visualise

• Work out new 
vocabulary

• Discourse meanings;  
summarize two or 
three sentences

• Questions answered 
by text

• Up-date topic 
meaning

• Infer next paragraph 
meaning

• Sequence of 
discourse meanings

Review, store in memory
• Summarize paraphrase the 

key ideas in  sentences
• Review new vocabulary + 

synonyms
• What questions can I 

answer now ?
• What do I know about the 

topic now ? 
• What reading actions 

worked for me ? 
• How did I enjoy the 

reading ? 

• Say existing knowledge 
in words and sentences

• Paraphrase title,  
contents, topic sentences 
from text

• What questions might it 
answer ? 

• Bridge to the text
• Read contents, topic 

sentences from text : 
what might it be about

• What will I remember ? I 
will say/do/draw what I 
will remember ?

• What will I automatize ? 
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What GKR looks like in teaching 
science

What you know 
about topic in 
experiences, 

images

What you know about 
topic in words,  

sentences

Bridge to text /tearning 
materials 

Use pictures, 
diagrams in text ?
Visualize topic ?
Relevant student 
experience ?

• Recall relevant 
vocabulary

• Say what you  know in 
words and sentences

• Paraphrase title,  
contents, topic 
sentences from text

• What questions might it 
answer ? 

Useful blurb. Contents 
page ?
Topic sentences ?
What will you do as you 
read /learn ? 
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Using the MMM to learn vocabulary 
in science

Living things are energy converters


 

When you think of energy converters, what comes


 

to mind?  The speaker in your IPod that allows you to hear your 
music by using electrical energy?   The hot water heater in your 
house that makes hot water using gas or electricity ?  The torch 
you use in the dark that makes light from the chemical energy in 
the batteries ? All of these convert energy from one type to 
another.  But what about your body?



 

Your body is an energy converter! In fact, all living things are 
energy converters. As a living organism, your body needs 
energy to grow, move or think. It uses energy to  breathe,  to 
circulate blood,  to carry messages through nerves, and to  
repair damaged  tissues.  It gets this energy by changing some 
of the chemical energy that is in the food you eat into other 
forms of energy, including kinetic energy  the energy of 
movement.

What does 
‘energy converters’

mean ?

What is an 
organism ? How 
did you do to work 
it out ? 

What is meant by 
kinetic energy ? 
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Apply MMM to Year 9 science

Work out the meaning of 

•converter

•kinetic

When you think of energy 
converters, what comes to mind? 
Batteries that convert chemical 
energy into electrical energy? Light 
globes that convert  electrical 
energy into light energy? Car 
engines that convert the chemical 
energy in fuel into kinetic energy? 
But what about your own body
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Apply MMM to Year 9 science

Work out the meaning of

• organism
• circulating

You are an energy converter! In fact, all living 
things are energy converters. As a living 
organism, your body needs energy for 
growing, moving, thinking, breathing, 
circulating blood, carrying messages through 
nerves, and repairing tissues. It obtains this 
energy by converting some of the chemical 
energy stored in the food you eat into other 
forms of energy, including kinetic energy — 
the energy of movement.
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Apply MMM to Year 9 science

Work out the 
meaning of 

•efficiently
•energy value
•digest

How much food you need and how often you eat 
depends on your body weight, what type of 
activities you do, how efficiently your body uses 
energy, and the energy value of the foods you eat. 
If the energy in food is not used, it is stored in fatty 
tissue in the body. 

When you digest food, it is broken down so that a 
type of sugar called glucose is transported to all of 
your cells. Your cells convert the chemical energy 
of glucose into other forms. 
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Self Talk for building vocabulary

Students who self talk ask



 
What could it/does the word mean?



 
Are there smaller words within the word?



 
Can I think of synonyms?



 
Do the synonyms fit/make sense?



 
Can I look at the words around it?



 
Do I need to re-read or read on?



 
What other words look like or sound like this word?



 
What pictures does this word bring up in my head?
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Phase 2: Teaching new words

Students or teachers 
• select unfamiliar words 
• say each unfamiliar word
• read each unfamiliar word
• spell the word (perhaps say it first)
• work out what new word means
• find synonyms for the key word
• visualize images of the meaning of new word
• use the new word
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Teaching students to comprehend 
sentences in science

Read each 
sentence.  

Say it in your own 
words

Visualize what it 
is saying.

How much food you need and how often you eat 
depends on your body weight, what type of 
activities you do, how efficiently your body uses 
energy, and the energy value of the foods you eat. 
If the energy in food is not used, it is stored in fatty 
tissue in the body. 

When you digest food, it is broken down so that a 
type of sugar called glucose is transported to all of 
your cells. Your cells convert the chemical energy 
of glucose into other forms. 
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Steps in teaching readers to use to 
summarize a paragraph

Living things are energy converters
When you think of energy converters, what comes to mind?  The speaker in your IPod that allows you to hear your 
music by using electrical energy?   The hot water heater in your house that makes hot water using gas or electricity 
?  The torch you use in the dark that makes light from the chemical energy in the batteries ? All of these convert 
energy from one type to another.  But what about your body?

Your body is an energy converter! In fact, all living things are energy converters. As a living organism, your body 
needs energy to grow, move or think. It uses energy to  breathe, to circulate blood,  to carry messages through 
nerves, and to  repair damaged  tissues.  It gets this energy by changing some of the chemical energy that is in the 
food you eat into other forms of energy, including kinetic energy  the energy of movement.

.

Read the topic sentence. Say it in other words.   What might the rest of 
the paragraph tell you ? 

Read the topic sentence. Say it in other words.   What might the rest of 
the paragraph tell you ? 
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

New ideas are learnt 
here

This is where the text 
is comprehended.

Joined Here (learned)
New ideas need 
to be stored and 
linked here

Getting 
knowledge 
ready

Reviewing links learning new ideas 
and remembering them
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

Reviewing and consolidating helps to 
get new knowledge from thinking 
space to long term memory.  

They get the new knowledge ‘ready to 
store’.

Reviewing gets the new ideas ready 
for remembering
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

Review and 
consolidate the 
new ideas / 
comprehension

What new ideas do you review

Review and 
consolidate the 
learning 
/thinking/reading 
actions or strategies

Review the 
emotions /feelings 

Review the new 
vocabulary,  
language, spelling 
patterns
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

How  to get new knowledge from thinking 
space to long term memory ?

How new ideas learnt are 
remembered
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

Say the new 
ideas as briefly 
as possible.  

Say the new 
ideas in 
different ways 

How new ideas learnt are 
remembered

Say how  the new 
ideas are similar to 
and different from 
what was already 
known

Visualize the 
new ideas,  
imagine ‘doing’ 
them 

Say the questions 
/ problems the 
new ideas allow 
the reader to deal 
with,  solve 
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

You automatize new knowledge by 
practising to recall it,  that is, to get it 
out of long term memory

How new ideas learnt are 
automatized
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

practise recalling 
the ideas faster 
and faster

How new ideas learnt are 
automatized

Link the key 
ideas so that 
some new ideas 
stimulate others

Use the new 
ideas in a range 
of contexts,  for 
example,  games

Look at the new 
ideas from a range 
of perspectives
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

Scaffold recall by 
reminding students of the 
context in which they 
learnt /read the ideas. 

Ask students to ‘put 
themselves in the context’ 
in which they learnt them 

How to help students to recall new 
ideas learnt

Ask for 
recognition of the 
new ideas before 
recall of them.

Prompt and 
scaffold the the 
ideas to be 
recalled;  give them 
most of the ideas,  
use actions or 
pictures to assist.

Look at the new 
ideas from a range 
of perspectives

Teach the students how to recall;  gradually reconstruct the ideas
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Reader 

Short Term Memory

(Thinking Space)

Long Term Memory

(Existing Knowledge)

You automatize new knowledge by 
practising to recall it,  that is, to get it 
out of long term memory

How new ideas learnt are 
automatized
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Reader 

Short Term Memory

(Thinking Space) Long Term Memory

(Existing Knowledge)

You don’t automatise by teaching by rules or 
by ‘rote’ in the absence of scaffolded 
meaning for the learner.

Guide readers /learners to see the patterns 
/rules and build them for themselves

How new ideas learnt are 
automatized

automaticity NOT rote 



Wrap up
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A focus on literacy in my science teaching will deliver

Students will know better how 
scientists communicate- 
conventions for 
communicating science ideas 

Enhanced vocabulary 
for topics in science,  
enhanced ability to 
talk and write about 
scientific ideas

An understanding of 
topics in science that 
matches how better how 
scientists communicate

Enhanced ability to learn 
science and to think in 
scientifically literate 
ways
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Very best wishes 

with your work
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