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Reading is a tricky problem

Then a mischievous thought 
flashed across her eyes, and she 

pursed her lips together and 
pushed her tongue forward.

Rastle, 2025



Reading is not “natural”

“Children are wired for sound, but print is an optional accessory 
that must be painstakingly bolted on” (Pinker, 1997)

The Lindisfarne Gospels
Lindisfarne (8th century)

British Library, Public Domain

Epic of Gilgamesh (7th century BCE)
British Museum CC BY-NC-SA 4.0
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Writing is not intuitive

• Spoken language is continuous (no discrete words, sounds)
• Spoken language includes non-lexical acoustic information
• Spoken language includes gesture, audio-visual information
• Spoken language happens in shared contexts

Writing tries to represent this as discrete visual 
symbols! 

Rastle, 2025



Meaning Spelling

Sound

Rastle, 2019, Cortex
Rueckl et al., 2015, PNAS

Mapping visual symbols to spoken language
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Writing is a code for language

Basic challenge is to link arbitrary visual symbols to language.
Solution will depend on writing system.   
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Meaning Spelling

Sound
CUT CAT CAN

Highly arbitrary

Cracking the written code

• Arbitrary learning is very hard
• Not possible in languages with very large vocabularies
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Meaning Spelling

Sound
CUT CAT CAN

• Enormously efficient! 
• Reading comprehension = decoding + spoken language

Cracking the written code
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‘Phonics’ refers to systematic, explicit instruction on how the 
alphabet works; what letters are and what they represent. 

Meaning Spelling

Sound

Cracking the written code

Rastle, 2025



We sit with our children reading whole books, talking about 
them, sometimes pointing at whole words, sometimes at 

letters. We sit with them writing shopping lists, labelling things 
in their rooms, doing texting on phones, planning holidays 
looking at pictures and reading out the names of places …. 

these are ways in which many people … have learned in part or 
whole how to read.” (Rosen, 2013).

Is explicit instruction necessary?

Rastle, 2025



The myth of discovery learning

Music is a far easier code: no ambiguity about grain size or function; 
and no inconsistency.  If discovery is a viable learning strategy, this 

should be straightforward. 

Chopin, Prelude in A Major
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bæv fig

zug gɒf

Rastle et al. (2021, Psychological Science)

The power of explicit instruction 

Explicit instruction comprised less than 3% of the total teaching 
time but transformed outcomes. 

Rastle, 2025



“How are we going to spell forty+ [sounds] with 
twenty-six letters?  That, in a nutshell, is the 
problem of English spelling.”  (Crystal, 2012)

thigh, age, eight, gain

This is why we teach the code! 
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Isn’t English too irregular for phonics? 

HAVE vs save, wave, cave…
PINT vs mint, hint, print

~80% predictable by rule; 
irregularity typically affects 
one phoneme only.

Based on analysis of ca. 21,000 unique words in real books 
for children aged 5-7 (Solity, 2020)Rastle, 2025



Is phonics all there is to reading? 

Phonics screen score (Yr 1) is 
the strongest predictor of 
PIRLS (2016) score (Yr 4)

Stronger than: 
• Books in the home
• Welfare status
• Internet connection
• School performance
• Pupil age
• Pupil gender
• Ethnicity
• EAL status
• Pupil has own room

No, but it is a necessary foundation! 

McGrane et al., 2017circa 650,000 pupilsRastle, 2025



Importance of reading fluency 

Hilton et al., 2024
Circa 110,000 pupils 
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Importance of reading fluency 

Hilton et al., 2024
Circa 110,000 pupils, r=.68 with KS2 reading comprehension 
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Importance of reading fluency

End of Year 1 End of Year 6

Lopukhina, van Heuven, Crowley & Rastle, 2025

Reading proficiency beyond phonics instruction necessary to engage 
with subtitles in age-appropriate videos.

N=180 
children
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Importance of reading fluency

Then a mischievous thought flashed across
her eyes and pursed …she

Rastle, 2025



How about ”other approaches”? 

Multi-Cuing / Balanced Literacy / Searchlights / Reading Recovery

”The best cue to a word, is the word itself!” 
Distinguished reading scientist Prof Mark SeidenbergRastle, 2025



More “other approaches”…

TES, 2012
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Speak the truth!

“If phonics doesn’t work for a 
particular child, what then? The 
question itself betrays a certain 
misunderstanding of what reading is 
and/or what the aim of phonics 
instruction is … There is no escaping 
the fact that competence in reading 
depends on fluent decoding… Giving 
up on phonics instruction when the 
knowledge and skills have not been 
learned by the child is to abandon 
one’s responsibility to teach that child 
to decode.”

Rastle, 2025



Meaning Spelling

Sound

Reading requires extensive practice

• Development of expertise

• Phonics knowledge for self-teaching
 
• Item-level orthographic learning

Rastle, 2019, Cortex

Partnership between reading 
proficiency and reading for 

pleasure!!
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The CYP-LEX Project

1200 popular fiction & non-fiction e-books 
400 books per age band

70 million words

7-9 years 10-12 years 13+ years

Korochkina et al., 2024Rastle, 2025



Lots of rare words!

Korochkina, Marelli, Brysbaert & Rastle, 2024

100 most common words make up ca. 55% of corpus and will be 
learned easily by sight.

Over 100,000 distinct words!

The other ~99,900 words are relatively low in frequency and sparsely represented 
across different books.  30% of distinct words appear in just one book, and most occur 

just once in that book. 
Rastle, 2025



Rare words are important!

“Then a mischievous 
thought flashed 

across her eyes, and 
she pursed her lips 

together and 
pushed her tongue 

forward”.

“Then a mischievous 
thought flashed 

across her eyes, and 
she pursed her lips 

together and 
pushed her tongue 

forward”.

Rastle, 2025



Children‘s BBC
63,081 words

9 BBC channels
159,235 words

7-9 age band 28%

10-12 age band 40%

13+ age band 21%

Percentage of CYP-LEX words not encountered on TV

• Children encounter many words in books that are not in their spoken vocabulary

• This occurs from the earliest years of independent reading

Rare words may be unfamiliar

Children need strong analytical skills for independent 
reading; they may also need support with unfamiliar 

vocabulary
Rastle, 2025



Television subtitles do not replace books!

Book reading cannot be replaced by watching television!  
Books use far more sophisticated vocabulary than television! 

turnonthesubtitles.org

Rastle, 2025



Unfamiliar words are complicated!

Children will need strong morphological knowledge 
to understand new words in books

Rastle, 2025



The power of morphology 

• Most English words are built by 
recombining stems and 
affixes

cleaner, cleanly, unclean
teacher, banker, builder 

develop
develop s
develop ing
develop ed
develop ers
undeveloped
undevelopable
develop able
develop ment
develop mental
develop mentally
anti develop ment
redevelop
predevelop 
predevelopmentRastle, 2025



The power of morphology 

 develop
  develop  s
  develop  ing
  develop  ed
  develop  er     s
un  develop  ed
un  develop  able
  develop  able
  develop  ment
  develop  ment   al
  develop  ment   al ly
anti  develop  ment
re  develop
pre  develop 
pre  develop  ment

• Most English words are built by 
recombining stems and 
affixes

cleaner, cleanly, unclean
teacher, banker, builder 

• Morpheme knowledge is vital 
for computing the meanings of 
unfamiliar words; increases 
vocabulary by 7x

• Skilled readers use this 
information for rapid analysis 
of meaning

Rastle, 2025



Eye-movements tuned for reading

• Whether to skip, where to land, how long to 
fixate, and whether to regress back

• Development of an asymmetric attentional 
window allows analysis in the reading direction

• Delivery of information sensitive to 
characteristics of the writing system

• Predictions deployed quickly and influence 
interrogation of upcoming text

Skilled eye-movement system contributes to reading efficiency

Rastle, 2025



School tomorrow!  
Going back tonight ... or 
tomorrow morning ?
Tomorrow morning .
What early?
I'm gonna have to get up at 
four. Get home by seven .
Have you hurt your eyes ?
Yeah . Rubbing it  … Got 
eyelash in my eye . . .  I get a 
funny twitch in it . The nerve 
goes , phew  {laugh} It's 
horrible when it  
{laughing} A bit dodgy !

Bergen Corpus of London 
Teenage Language (1993)

Text reading is challenging!   

The only sign of tenderness she 
ever saw in him was when he 
busied himself with his collection. 
He was fascinated by old 
automata and mechanical toys, 
and he would buy any that 
passing scavengers brought to 
him. His ramshackle quarters in 
Strole were full of them: animals, 
knights in armour, clockwork 
soldiers with keys in their backs, 
even a life-size angel of death 
pulled from some elaborate 
clock.

Philip Reeve
Mortal Engines
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Phonics instruction rapidly unlocks the written code; it allows children to 
access text.

Reading experience is needed to build fluency, and to allow statistical learning 
to do its job. The latter takes a long, long time!

Motivation, skilled teaching of comprehension, appropriate reading materials 
all vitally important, but nothing happens without phonics!

The place of phonics in reading

Wikimedia Commons
CC BY 2.0

USAID
CC BY 4.0

Nova Jacobs / Flickr
CC BY
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Health and wellbeing Democratic societies

Gender equality

Social interaction

Employment Economic growth

Self-advocacy

Participation

…

Digital inclusion

…

Healthy societies

Teach Reading: 
Change Lives!

This really matters! 

Teach Reading: 
Change the World!

Little Wandle Letters & Sounds

Rastle, 2025



Every child a reader through evidence!

Meaning Spelling

Sound

Oral language 
foundations

Instruction 
(get children 

out of the 
gate quickly!)

Text experience 
(let statistical learning 
work its magic … and 

learn new words in the 
process!) Rastle, 2019, Cortex
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Thank you!
Kathy.Rastle@rhul.ac.uk

www.rastlelab.com
@Kathy_Rastle 
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