
An Introduction to Cognitive Science
for English Teachers

Julian Girdham
@sccenglish

www.juliangirdham.com

Tralee Education Support Centre, Monday 15th January 2024
1

http://www.juliangirdham.com


2

The Plan
● Overview: 

○ Caveats and disclaimers
○ Why this webinar?
○ Some principles.

● Key ideas:
○ Neuroscience: Barbara Oakley.
○ Cognitive architecture: the basics of memory. Daniel Willingham.
○ Key principles: Sarah Cottinghatt.

● Individual elements.
○ Schemas: meaningful long-term learning.
○ Retrieval practice.
○ Cognitive Load Theory.
○ Dual Coding.
○ Spaced practice.
○ Reading and attention: Maryanne Wolf.
○ Neuromyths [Learning Styles!]

● Further reading: recommendations.
○ Newsletters, books, resources.
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Caveats and Disclaimers

● I am not a cognitive scientist.
● I am not a neuroscientist.
● … I am an English teacher.
● There are crude simplifications here.
● Cognitive science is not a physical science.
● This is a very big area to cover in 50 minutes …. I am skimming.
● The path between academic research and the classroom is not smooth. 

There are no magic bullets.
● There is a science of learning, but not a science of teaching.
● English is an ‘ill-structured learning domain’ (John Sweller). It is not 

Mathematics or Chemistry.
● I am mostly prompting you to look further. This is mainly a road-sign 

webinar.
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Why this webinar?

● Teacher training programmes (how much has changed?).
● Our most precious resource: Time.
● Lack of ‘official’ resources.
● Widespread misunderstandings about cognition (neuromyths).
● Fundamental ideas can be transformative.
● Principles, heuristics.
● ‘The best teaching appears fluid and artful but is always built on 

sound techniques deployed with purpose.’ (Tom Sherrington).
● To spread the word: Go forth and multiply.
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Some principles

● Does this help my students think critically and interestingly?
● Does this make their knowledge more secure and embedded?
● Are they learning long-term, or are they just ‘performing’?
● ‘Meaningful learning’.
● Am I always conscious of the ‘curse of knowledge’?
● The line from novice to expert.
● Make the purpose and reasoning explicit.
● Hard thinking is effective. A level of challenge.
● Classroom: probing questions. A culture of discussion. Make ‘em 

think.
● Intellectual fitness. Compare to sports practice.
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Daniel Willingham

● ‘We are not naturally good thinkers; unless the cognitive conditions 
are right, we will avoid thinking.’

● ‘Memory is the residue of thought.’
● ‘All of the information in long-term memory resides outside of 

awareness. It lies quietly until it is needed and then enters working 
memory and so enters consciousness.’

● ‘Thinking occurs when you combine information (from the 
environment and long-term memory) in new ways. That combining 
happens in working memory.’
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Barbara Oakley

● ‘If a person with a lesser-capacity working memory creates and 
strengthens neural links in long-term memory, those links can 
extend their working memory on that topic.’

● ‘The more assistance working memory gets from the prior 
knowledge stored in long-term memory, the easier it is for students 
… to learn new material.’
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Daniel Willingham:
‘Just about the simplest model of the mind possible’
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Oliver Caviglioli:
Willingham’s Simple Memory Model
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For English?

● What does ‘knowledge’ look like in our subject? How might that be 
different from Science/Maths for instance?

● ‘Critical thinking processes are tied to background knowledge’. DW
● What can we best do to build it in long-term memory?
● What do students need for thinking about and discussion of literary 

texts?
● How can we build schemas of knowledge across the years?
● Jump in complexity from Primary, vocabulary, syntax, sentence 

formation, academic language, ability to read by implication, 
classroom talk, literary genres, grammar, literary techniques, 
construction of long essay responses, PCLM.
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bed 
rest
awake 
tired
dream
wake
snooze

blanket 
doze
slumber 
snore
nap
peace 
yawn 
drowsy
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Peps Mccrea in ‘Evidence Snacks’
The more connections we forge, the deeper our understanding 
and the more durable our memory. The opposite of meaningful 
learning occurs when we learn things by rote and build isolated 
islands of knowledge.

David Ausubel
In rote learning, we acquire isolated facts and rules that we can 
parrot back in an exam but that we cannot necessarily use.
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Conor Murphy on film in the Irish curriculum

● ‘One way to manage the curriculum demands and ensure that the genre of 
film is taught in a comprehensive way is to align the study of poetry and film, 
to the enhancement of both.’

● (Junior Cycle) ‘It is worth noting that we should not expect the students to be 
experts … this is just the end of the first phase, the ground level needed, 
before they go on to be able to fully appreciate and express themselves within 
this area.’

● (Senior Cycle) ‘If we delve fully into the text we discover that the students 
move more freely from text to text as they understand them on a fundamental 
level rather than compartmentalising study into a series of notes.’

● (Finally) ‘Over the six years … we are building on this comparative 
understanding of these cross-genre connections. We are bringing the whole of 
the subject together. Gone are the days where we look at each text in 
isolation.’
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Reflection point

Does a student in my school move coherently through the years in 
English, building his/her knowledge incrementally? 

Is my department aligned with this purpose?

How?
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Retrieval Practice

● Kate Jones: ‘the act of recalling information from memory 
without (or with minimal) support.’

● Robert Bjork: ‘When information is successfully retrieved from 
memory, its representation in memory is changed such that it 
becomes more recallable in the future.’

● Robert Bjork: ‘Using our memory, shapes our memory.’
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Reflection point

What does retrieval look like in our subject, given that it is an 
‘ill-structured learning domain’ (Sweller)?

An example of retrieval practice in any of your classes?
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Flashcards / test side
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Flashcards / answer side
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Pooja K. Agarwal’s 3 flashcard tips -

● Retrieve (don’t cheat!).
● Re-order (shuffle and interleave).
● Repeat (at least three times).
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Brain Dumps (Free Recall)
● Pooja K. Agarwal (Retrieval Practice): A small strategy that makes a big impact 

on student learning – based on decades of cognitive science research …. Free 
recall facilitates learning of past content, future content, and even students' 
organization of knowledge for a variety of subject areas, basic knowledge, and 
complex learning.

● Sheet of A3 paper.
● Choose a scene / theme / character / poem.
● 10 minutes.
● Write down everything you know (ideas, connections, quotations).
● Then a general share / send back to the book, notes to add more (different 

colour?). Or swop with a partner and add 3 new things.



38Creative Commons Attribution-Non Commercial-Share Alike 4.0 International Licence

Jamie Clark’s Posters 
and Teaching 
One-Pagers book

https://creativecommons.org/licenses/by-nc-sa/4.0/
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Oliver Caviglioli
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Oliver Caviglioli
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Cognitive Load Theory

● Professor Dylan Wiliam: ‘I’ve come to the conclusion that Sweller’s 
Cognitive Load Theory is the single most important thing for 
teachers to know.’

● Oliver Lovell: ‘Working memory is the bottleneck of our thinking.’
● Greg Ashman: ‘Cognitive load theory assumes that all new 

biologically secondary knowledge must pass through working 
memory before entering long-term memory. This means it is subject 
to the constraints of working memory. If we overload working 
memory, then little will be learnt.’
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Cognitive Load: for English

● The complexity of the writing process.
● The complexity of the reading process.
● The curse of knowledge. e.g., a Shakespeare text.
● Balance between front-loading information and letting it emerge?
● How much historical/cultural background information is helpful? 

Does it overburden or alleviate?
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Image from cliffnotes.com
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● Abrupt unexplained start - the voice?
● Historical background: Scott’s expedition.
● Captain Laurence Oates.
● Proverb: ‘From the sublime to the 

ridiculous’.
● Changes of perspective.
● Vocabulary: ‘sublime’, ‘goading’, ‘rime’, 

‘vertigo’.
● ‘Some sort of crime’ (10) - why?
● Why the ‘earthly pantomime’? (16)
● Repetitions: the pattern of the villanelle. 

Why?
● Connections with other Mahon poems (H)?
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Modelling writing (Webb & Giovanelli)
● ‘Writing is immensely complex because much of the process of 

writing is invisible or private … the modelling process enables 
students to see the synthesis of knowledge at the moment of 
composition.’

● Live modelling can make explicit the endless choices of language.
● Use a visualiser [board, tablet etc], and provide a live commentary.
● [me: Use the iOS app Notability (and for annotation).]
● Set your intention / use variation / embrace imperfection / annotation 

/ metacognitive reflection.
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Annotation via Notability
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Dual Coding
Clare Madden: ‘Visual Literacy in the English Classroom: what can we 
learn from cognitive psychology?’

1. ‘The working memory has two separate “channels” through which it 
gets information - one for dealing with visual information, and one 
for dealing for auditory information.’

2. ‘Dual coding is one effective way to reduce the cognitive load on 
students during the learning process.’

3. ‘Using visual strategies helps students to manage, process and 
organise the intricate and difficult tasks we set them as English 
students.’



54

Dual Coding - for English?

● Caveat: beware the ‘lethal mutation’ of distracting/purposeless visual 
elements.

● Visually exploring the morphology of a word. ‘Promoting familiarity with 
word morphemes’ [‘patriarchy’].

● Comparing texts using a graphic organiser.
● Making sense of Romeo and Juliet: ‘The creation of a text map … allows 

students to begin to see the bigger picture of the text and gain insight into 
the characters.’
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Dual Coding - for English 2
Clare Madden - Romeo and Juliet
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www.learningscientists.org
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Spaced practice

● The Ebbinghaus forgetting curve.
● ‘Instead of reading and re-reading right before the exam, spaced 

practice builds in opportunities to look over the material and practise 
it for weeks before the exam.’

● ‘Its effectiveness depends on the delay between the study sessions 
and the final test or exam.’

● ‘If we forget a little before we restudy information, this allows us to 
boost that storage strength when we re-encounter that information.’
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A little water clears us of this deed.

Lady Macbeth’s certainty v Macbeth’s doubts. ‘Deed’ (do, done): a central 
idea. ‘If it were done, when ‘tis 
done, ‘twere well it were done 
quickly.’ A play in which 
nothing is ever ‘done’.

‘clears us’: Lady M’s 
misplaced confidence and 
complacency. ‘Only look up 
clear / To alter favour is to 
fear: leave all the rest to 
me.’ M wants a ‘clearness’ 
from the murderers of 
Banquo - Fleance.

‘Water’: purity and innocence. But 
the play is drowning in blood. M: 
'Will all great Neptune's ocean 
wash this blood clean from my 
hand?’

‘us’: ‘my dearest partner of 
greatness’. The start of the 
disintegration of ‘us’ which 
ends in the sleepwalking 
scene/her death. Track 
this.

‘Little’: her easy dismissal of 
consequences 
(over-insistent?). Macbeth 
knows this is not possible: ‘If 
the assassination could 
trammel up the 
consequence’.

Look forward to the 
sleepwalking scene: 
rubbing of hands. ‘Yet 
here’s a spot.’
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Reflection point

In class, how often and when do I return to material studied in the 
past and check on my students’ understanding?

What are the most effective ways to do that in English?
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Brian Klass: ‘The Garden of Forking Paths’, 3.1.24

If the history of humanity were condensed into a single 24-hour day, this 
is roughly what it would look like:

● The Hunter-Gatherer Age—23 hours and 3 minutes.
● The Agrarian Age—55 minutes and 32 seconds.
● The Industrial Age—1 minute and 17 seconds.
● The Information Age—11 seconds.

More than half of the world’s population is under the age of 30, meaning 
that more than half of us have only lived in those 11 seconds.
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Reading and Attention: Maryanne Wolf
UCLA Professor-in-Residence of Education, Director of the UCLA Center for Dyslexia, Diverse Learners, 
and Social Justice

● Human beings were never born to read.  No other animal species has 
learned to read. 

● Because reading is only about 6,000 years old, and is not naturally learned, 
the implication is clear: our brains can be, as it were, re-re-wired. 
‘Neuroplasticity.’

● ‘It is more difficult still with children, whose attention is continuously 
distracted and flooded by stimuli that will never be consolidated in their 
reservoirs of knowledge.’

● ‘What few people ever appreciate is how central attention is for every 
function that we perform and that multiple forms of attention go into action 
before our eyes even see the word.’

https://en.wikipedia.org/wiki/University_of_California,_Los_Angeles
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Maryanne Wolf 2/2
● ‘As a society, we are continuously distracted by our environment, and 

our very wiring as hominids aids and abets this. We do not see or hear 
with the same quality of attention, because we see and hear too much, 
become habituated, and then seek still more.’

● ‘Anyone who still believes the archaic canard that we use only a tiny 
portion of our brains hasn’t yet become aware of what we do when we 
read.’

● ‘We are splitting our attention too much for our working memory to 
function optimally; and … we assume that in a digital world, we do not 
need to remember in the ways we remembered in the past.’

● ‘Switching between sources of attention for the child’s brain makes the 
perfect biological-cultural storm for adults look like a gentle downpour.’
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Reading and cognitive patience

● We are swimming against a strong current, but we can’t give up.
● Making ‘space’ in our classrooms, in our schools. We need to make an 

extra effort now.
● Book clubs, displays.
● All the challenges: phones, disadvantage, resources, lack of school 

libraries. 
● But the Irish public library service is magnificent.
● Making explicit the importance of reading.
● Kenny Pieper: Reading for Pleasure. Donalyn Miller: The Book Whisperer.
● Making time for reading in class.
● Adult (teacher, parent) example.
● Harnessing peer enthusiasm (Book-Tok).
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Jonas Salk:

Our greatest responsibility is to be good ancestors.
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Examples of neuromyths
‘Fatal mutations from kernels of truth’

● Humans use only 10% of their brains.
● You are ‘left-brained’ (analytical) or ‘right-brained’ (creative).
● Dyslexia can be helped by using coloured overlays.
● 21st century skills.
● And the most persistent one…

○ We all have a ‘learning style’ (Visual, Auditory, Kinaesthetic - VAK).
○ Learners are different; they have personal preferences, varying abilities 

and background knowledge, but…
○ there is no evidence that matching the mode of instruction to the ‘LS’ 

has any benefit for learning.
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The ‘Institute of Applied Behavioral Science Learning Pyramid’
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snacks.pepsmccrea.com
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firth.substack.com
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Go Forth and Multiply
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Building subject knowledge in English.

● Reading. The iceberg principle.
● English-teacher organisations - INOTE, LitDrive, Teachers 

Talk Radio English.
● CPD from Education Centres.
● Our departmental colleagues: sharing of knowledge, 

resources and ideas. 
● English Meets (Dublin, Bandon…).



79

Thank you!

@sccenglish

The Fortnightly:
www.juliangirdham.com/the-fortnightly 

https://www.juliangirdham.com/the-fortnightly

