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How can we understand evidence on “what works”?

Cognitive processes
during reading and
writing
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Constructing meaning beyond words
Reading fluency and comprehension
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Phonological encoding is insufficient

* English is a morpho-phonemic
orthography

* Spelling requires word specific
precision

* Misspellings reveal gaps in
knowledge

* Word reading and spelling S

. These misspellings all iIIustt over-reliae on letter-sound
ﬂ uen Cy aCCuUra Cy an d correspondence, without also using other spelling knowledge.
automaticity

* (saw) is a homophone error —wrong word selected.

*floo (flew) and *hay (high) hasn’t used word specific letter combinations
(orthography).

* (tried) and * (harder) hasn’t applied knowledge of spellings for
inflectional suffixes (morphology).



Orthographic awareness

Position effects
<ck> can’t be word-initial
<bb> can’t be word-initial

Beginning spellers rarely violate (Treiman, 1997)

*aot contains a rare word-initial vowel combination, but
letter-sound knowledge to decode approximates the target (out)

Conditional rules

Final e (mat-mate)
*ranse uses conditional final e to lengthen the vowel (rains)
*mite also uses conditional final e to lengthen the vowel (might)

Irreqular (word) parts and foreign words
Yacht, yak, café




Knowledge about morphology

)

Morphology: Meaningful structure of words.
B0 BIRMINGHAM Morpheme: Smallest meaningful unit.
Etymology: origins of meaning




Morphology is productive
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New word entries

adultification, n.: “The action or practice of treating children or young people like adults in ways
that are considered harmful or abusive, typically by subjecting them...”

ala Tartare, adv. & adj.: “With reference to the preparation or consumption of steak or seafood:
uncooked, raw.”

alt text, n.: “Text included in the code of a web page which describes the appearance or function
of an image, which may be displayed in place of the image when it...”

anti-realistic, adj.: “Tending to reject or transcend realism, esp. in literature and the arts. Also:
that advocates a philosophical theory of anti-realism (see...”

anti-republican, n. & adj.: “A person who opposes republicanism or a Republican political party.”
anti-rightism, n.: “Opposition to right-wing or reactionary people and opinions.”

anti-rightist, adj. & n.: “Opposed to right-wing or reactionary people and opinions.”
anti-romantic, adj. & n.: “Opposed to romance, romanticism, or what is romantic.”

anti-sentimental, adj.: “Opposed to or avoiding sentimentality; that is the antithesis of what is
sentimental.”

anti-technology, adj. & n.: “Opposed or averse to technology.

anti-terror, adj.: “That prevents or combats the activities of terrorists; prohibiting the use of
political tactics characterized as violent or intimidating”

anti-terrorism, n.: “The policy or position of opposing terrorism; military or political measures
designed to prevent or combat terrorism.”

anti-woman, adj.: “Hostile to the rights and interests of women; antagonistic to women.”

anti-women, adj.: “Hostile to the rights and interests of women; antagonistic to women; = anti-
woman, adj. Now frequently in predicative use.



Morphology is multidimensional

Morphological awareness: Ability to
manipulate structure of words.

Morphological decoding disambiguates
spelling

Mist — missed

Sign — signature

[Photo][bomb][ing]

Morphological analysis supports
vocabulary development, meaning
comprehension.

Grammar
part of speech
Agreement
the girl(s) play(s) in the park

“Binding agent” («imy & Bowers, 2017
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Levesque, K., Breadmore, H.L., & Deacon S. H. (2021). How morphology impacts reading and
spelling: Advancing the role of morphology in models of literacy development. Journal of Research

in Reading. 44(1). 10-26. https://doi.org/10.1111/1467-9817.12313




What does The Reading Framework say about

morphology?

Department
for Education

The reading
framework

July 2023

7/10 references to morphology are in the glossary

“In English and in other lessons, teachers should continue to provide pupils with
practice in decoding unfamiliar words from a text they are about to read, both
single and multi-syllabic words, and those containing rarer GPCs. They should
also explain their meanings, drawing on morphology where it is helpful.” p63

“Pupils who need the support to develop fluency...In English and in other
lessons, teachers should know who these pupils are and continue to provide
them with practice in decoding unfamiliar words from a text they are about to
read, both single and multi-syllabic words, and those containing rarer GPCs.
They should also explain their meanings, drawing on morphology where it is
helpful.” p70

“Preparing pupils to read the text... Identify and explain new vocabulary that is
essential to pupils’ understanding, first demonstrating how to decode each
word, also drawing on its morphology and etymology where possible and
explaining its meaning in the context of the passage, in pupil-friendly language
rather than from a dictionary, without asking pupils to guess.” p105



What does the national curriculum for English say
about Morphology?

Terminology avoided or used inconsistently.
«  “Word families” (DfE, 2013 p76)

»  “Word endings” focus on sound and orthographic features
“Endings which sound like /[an/, spelt —tion, -sion, -ssion, -cian”
(DfE, 2013, p. 62)

Some teachers may lack vocabulary/confidence to discuss morphology

(Cawley et al., submitted, Breadmore et al., in prep)

DfE. (2013). English programmes of study: key stages 1 and 2 National curriculum in England. London, UK: Crown
Copyright Retrieved from
https.//www.gov.uk/government/publications/national-curriculum-in-england-english-programmes-of-study

Cawley, K. Critten, S., Breadmore, H.L., & Carroll (submitted). “It’s just about printing the list, getting children to
copy them”: Teachers’ experiences of the Key Stage 2 national curriculum for spelling and how it is implemented
in primary schools.



Cognitive
processes

Do we really use morphology?

oYes! In word reading, spelling and passage reading
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Use morphology in spelling

1.004
- Spelling tasks show children,

including with low literacy, can use

morphemes to support spelling

(Breadmore, 2008; Breadmore et al., 2012; Breadmore
& Carroll, 2016)

0.80-

0.60

- /-year-olds use morphemes (root
consistency)
Inflected and derived > accurate
than control words
Increases through childhood,

approach ceiling at 9 years
(Deacon, 2008; Deacon & Dhooge, 2010)

Proportion correct

0.20-

Base Control Inflected Derived

Rock Rocket Rock.ing Rock.y



Cognitive
processes

Before spelling production
oAnd/or during spelling production?

When does mo

processing happen?
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Conclusion: Together, these findings reflect multiple facitative effects of

and spelling production. This highiights the need for greater integration of
morphological processes into theories of skilled spalling and spelling
development.

There is abundant evidence that children use morphemes, the smallest meaningful nits of language,
to spell words accurately (e.g. turn and -ing in turning, Angelell et al, 2014; Deacon & Bryant, 2006b;
Deacon et al, 2008; Fejzo, 2016; Treiman & Cassar, 1996). However, it is not yet clear when
morphemes are il dunng the speling process. According 0 models of i spelling, the
speller then holds th
while ph»\l:ally producing the speling (Bonin et al 2015; Cot t s i pres Levesque t a2
ive, 2014). Morphological processing could take place at any stage of this process, yet neither
empirical rescarch nor theories of 5p»ﬂmg have adequately explored the question of when morphemes
influence spelling. ‘This is the question explored here; does morphological processing only occur
during lexical access, or is morphological information also used during the production of spellings?
This is of theoretical importance because it asks how and why morphemes influence spelling. The
answer may change over development and determining whether this is the case has educational
implications, in addition to refining theory
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ABSTRACT

Our understanding of spelling development has largely been glean:
analysis of children’s accuracy at spelling words under varying cot
and the nature of their errors. Here, we consider whether hand
durations can inform us about the time course with which child
morphological information to produce accurate spellings of ro
phemes. Six- to 7-year-old (n = 23) and 8- to 11-year-old (n = 25)

produced 28 target spellings in a spelling-to-dictation task. Targe]
were matched quadruplets of base, control, inflected, and derived
beginning with the same letters (e, rock rocket, rocking, rocky
groups of children showed evidence of morphological processing
prepared their spelling; writing onset latencies were shorter for t
pheme words than control words. The findings are consistent wit
tical leaming theories of spelling development and theories of
quality that include a role of morphology.
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ABSTRACT

Purpose: Despite abundant evidence that morphemes are important in
reading and spelling, little is known about the nature of processing in
spelling. This study identifies multiple morphological processes over the
time course of spelling, revealing that these processes are influenced by
development.

Method: Twenty aduits and 46 children (8;0-12;1 years) completed an audi-
‘tory lexical decision task followed by a spelling task, to explore the effects of
morphological structure and cross-modal morphological priming by analyz-
ing handwriting latencies before and during spelling production.

Results: Adults and children both demonstrated morphological processing
during lexical access - they were faster to begin to write morphologically
complex words (e.g., artist) compared to matched monomorphemic controls
(eg., article). Aduits (but not children) also demonstrated cross-modal mor-
phological priming. Further, adults (but not children) demonstrated the effects
of morphological processing during spelling production. Inter-letter latencies
were shorter between the last two letters of a root morpheme than the same
letters in monomorphemic control words (e.g., ar{]tist compared to arf]ticle).
Concluslon: Together, these findings reflect multiple facilitative effects of
morphological processing during spelling production - during lexical access
and spelling production. This highlights the need for greater integration of
morphological processes into theories of skilled spelling and spelling
development.
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Results: Adults and chidren both demonsirated morphological processing
sl vt etk e
‘complex words (e, artist) compared to matched monomorphemic controls
(eg, article). Adults (but not chidren) also demonstrated cross-modal mor-
Further,

of cletter atencies

were S

llters in monomorphemic control words (e. ar(ftist compared to article).

Condlusion: Together, these findings reflect multiple faciltative effects of
production - during lexical

and spelling production. This highiights the need for greater integration of

morphological processes into theories of skilled spalling and spelling

development.

There is abundant evidence that children use morphemes, the smallest meaningful nits of language,
to spell words accurately (e.g. turn and -ing in turning, Angelell et al, 2014; Deacon & Bryant, 2006b;
Deacon et al, 2008; Fejzo, 2016; Treiman & Cassar, 1996). However, it is not yet clear when
morphemes are acivaled dunng the speling process. According 0 model of skiled spelling the
speller then

while ph»\vmllv producing the speling (Bonin et al 2015; Cot t a i pres Levesque et al. 202
Olive, 2014). Morphelogical processing couldtake place 3 any stage of tis proces, yet neher
empirical research nor theories of spelling eme
influence spelling. This is the question «phm “here, does morphological processing only occur
during lexical access, or is morphological information also used during the production of spellings?
This is of theoretical importance because it asks how and why morphemes influence spelling. The
answer may change over development and determining whether this is the case has educational
implications, in addition to refining theory

CONTACT Helen L Bresdimore. Educaton, \ Edgbaston,
Beminghan, West Midands BS 2T, K
19622

2023 e Autnors, e win b ny Tayor & Fancs Group 1C.

‘W peT Ut s, STCon, 3nd epOGUXDon 1 any e, oV e gl work b ropery . The s o whch s
e R ben pubise FCcpted Warsrpt 3 g Wt ot




Cognitive
processes

o D/deaf

o OME (glue ear - fluctuating hearing)

o Dyslexia

o Developmental Language Disorder

ability-matched

INFLECTIONAL MORPHOLOGY

HELEN LO|

o Individual differences, SEND

o Risk and protective factors

o Methods: Longitudinal, cross-sectional,

What skills are needed?
Who might need help?

Language

Cognitive
skills

THE QUARTERLY JOURNAL OF EXPERIMENT,
202,65 1), 2165 2152

Deaf and hearing

Helen L. Breadmore, Andrey

School of Peychology, University of

The present study cxamines desf o
impsirments are well documented in

awareness Emitations. Fifty deaf (me
atched hearing chi

plural nouns in Experimen 1 and
ng-age appropriatly on rule-bas
sccurate at spelling irregular plurds.

clear evidence for use of morphology]
degree than theic reading-age-s
phonology 2nd morphology to guid
withoust phonological medition. Thi
‘phonology and is a
children sppear to be learning about

le to the deal

) oo ot

THE QUARTERLY JOURNAL OF EXPER}
Vol 67, No. 3,474

‘Applicd Pigeholinguistce 37 2016), 1439-)

Agreeing to di

awareness of]

Helen L. Breadmore, Al
School of Peychalogy, Univer]

This study investgated deaf ad
ment. In Experiment 1, a sl
(matched for reading and ch

this is & resul of late or incor)

-

s s o |

Morphological spq
phonological defic|
children with dysle
Covens ey )
Recetved: Tune 1,2015  Accepted
ADDKESS KO CORRESPONDENCE

Filen I Breadmars, Centre for Research i
el und Life Sciences, Conentry Universi

PAPER
ORIGINAL ARTICLE
Not all phonological awareness

evidence from a comparison b
Media and poor readers

Sublexical and syntactic

Effects of Orthographic, Morphologi wvaanss pipicly 4

Short-Term Memory for Words in Ty
Development

Helen L. Breadmore © and Julia M. Carroll

The roles of morpholo
and prosody in readin
multisyllabic words

Jodie L. Enderby, Tulia M. Carroll* 3, M.

Patterns of verk
memory and e)f  Mer
predict language

Helen L. Breadmore © and Julia

Department of Pychology, Uriversiy of W

Coventry Unhersiy

Julia M. Carroll © | Helen L. Breadmore:

Skiled, typically developing reaciers
and sentences that  contained

the Proficien

for Gl Tearing, Education and At

Certeor s in Pycology, e “Careesponding author. Tl julis.carmallco

and Adievement. Covntey Universty: Abstract
Covarey Uk Chidren with readind
(Otits Media, OM) o

AssTRACT
Little s known about implicit morphalogical pros
atypical readers. These studies Investigate this usi
jcal, orthographic,

ers

fask with lures sharing morphologi

{Received 30 January 2020; evised $ March 2

different reasons. T

Helen BreadmoreGeoventryac ik oenced s Sara Elizabe Abstract

g hat e of or el While most English words sce syl
ABSTRACT Chicren it otis media (repeated e infecton s s Camagcoveniyacak shonclogicalavarer] focus on early acquiition of manosyTlby
Thepresen e

g o thepancige ot o

dyslei o ol e (

D were compa

word reading and spelling in middle chilf
Iabic reading and spelling. The current pej
) e o e

Jevel of reading age
the poor readers h

tion task, indicating that morphological processing i
phonology. In contrast, dyslexic children's performancel

g i e o e e

the bitish
psychologial society

bromoteg exelince i pmchologs

Sleep-disordered brea
predict children’s rea
Dr Anna Joyce she/her CPsy:
Dr Helen L. Breadmore she/l

Centre for Research inPsychology, B4
Coventry, CV1 5FB, UK

Background. Slesp problems e cf
afect nguage and cogniove abilces
Aims. Weamed

) Croc tor uosw

Recehd: 2y 2023 | Revi: 5 October 2023 | Accestod: 13 December 2023

o 101002141760

RESEARCH ARTICLE

Varial

WILEY

ity in auditory processing performance
is associated with reading di

iculties rather

than with history of otitis media

Helen L. Breadmore' © |

Bimingham Bemingham, UK

“Poychatogy and Lanuge cences

Lorna F. Halliday*

| Julia M. Carroll®

The nature and cause of auditory processing deficits in
dyslexic individuals have been debated for decades.

arge, cross-sectional sample of chi
Sample. Of 428 children who 1)
chidren aged 4-14 years (mean & 10

Db Parasin xosndeind twd

Lonckn, UK

“Cantr or Gobsl Learning, Covertry

argued to be the first step
in a causal chain of difficuities, leading to difficulties in

literacy difficulties. More recently, it has been argued that



When does morphological
Cognive processing happen?

oWhat skills need to be in place to use morphology?
oDo phonological skills need to be secure?
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Phonological awareness: Ability to manipulate the

Dyslexia sounds of spoken language

Difficulty in reading and spelling (particularly fluency) (carroll etal., 2025)
Associates with phonological awareness difficulties - unknown aetiology (snowling & carroll, 2011)
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Participants

_ Dyslexia __lomME________

N 36 29

CA 9:1 (7;5-10;9) 9;2 (8;0-10;9)

RA 7:3 (5;7-8;9) 9;2 C (5;10-12;3))
Chronological CA 9;1 (7;8-10;10) 9;2 (7;9-10;7)
age match RA 10;6 (8;9-12;9) 10;5 (8;9-12;9)
Reading CA 7;4  (5;4-9;3) 8:8 (6;0-11;6)
age match RA 7;5 (5;10-8;9) 9;3 (5;7-12;3)

Carroll & Breadmore (2018). Not all phonological awareness deficits are created equal: Evidence from a comparison between children with Otitis Media and poor
readers. Developmental Science. 21(3). e12588
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Cognitive
processes

When does morphological
processing happen?

oWhat skills need to be in place?
oDo phonological skills need to be secure?
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argued to be the fist step
in a causal chain of difficultes. leading to difficulties in
literacy difficulties. More recently, it has been argued that
auditory processing difficulties may not be causally related
to language and literacy difficulties. This study compares two
groups who have phonological processing Impairments for

We compared thekr discrimination theesholds and response
varlabiity to chronological age- and reading age-matched
controls, across three auditory processing tasks: frequency
discrimination, rise-time discrimination and speech percep-
tion. Dyslexic chidren showed ralsed frequency discrimina-
tion thresholds In comparison with age-matched controls but
did not differ from reading age-matched controls or indid-
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tg Is there evidence that
morphological training can work?

o\What skills need to be trained?
o\What training is effective?




Morphological training improves word
knowledge - reading, spelling, vocabulary

Systematic reviews and meta-analyses
(Bowers et al., 2010; Goodwin & Ahn, 2010; Goodwin &

Ahn, 2013; Bratlie et al., 2022; Colenbrander et al., 2024).

Colenbrander et al. (2024)
 Small to medium effect sizes

* Transfer to untrained words for
spelling (but possibly not reading?)

* Less evidence of effects on
comprehension

=@l UNIVERSITYOF
& BIRMINGHAM

Studies tend to be small scale, effects,
dosage and outcome measures are
variable.

Intervention contents varies — often
unclear what components of
morphological knowledge are trained
(rarely alll).

Colenbrander, D., von Hagen, A., Kohnen, S., Wegener, S., Ko, K., Beyersmann, E., Behzadnia, A.,
Parrila, R., & Castles, A. (2024). The Effects of Morphological Instruction on Literacy Outcomes
for Children in English-Speaking Countries: A Systematic Review and Meta-Analysis. Educational
Psychology Review, 36(4), 119. https://doi.org/10.1007/s10648-024-09953-3



Different types of morphological interventions

Figure 13: An example of a graphic organiser for morphology

ed

appear

to become visible
ing
dis

ance

Bilton, C., & Duff, A. (2021). Improving literacy in Key Stage 2: Guidance
Report. Education Endowment Foundation, London.
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Direct morphological decoding instruction
(e.g., Savage et al., 2024)

* primarily text based, focus on decoding
and synthesis of morphemes.

Morphological inquiry (e.g., Bowers et al., 2010; Kriby
& Bowers, 2017; Colenbrander et al., 2022; Savage et al., 2024)

e primarily oral and inquiry led, focus on
meaning, high demands on teacher.

Implicit (e.g., Torkildsen et al., 2021)

* |earn from increased exposure to
statistical regularities in the language,
low demands on teacher.



Ongoing research

Morphological spelling intervention for
Year 3 (Cawley et al., forthcoming)

e 10 weeks, detailed lesson plans

* Cumulative and sequentially
structured (includes revision and
consolidation)

* Mapped to national curriculum for
English

= UNIVERSITYOF
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Morphological training programme for
Chinese-English bilinguals (Yin et al.,
forthcoming)

* 8 weeks, digital programme
e Sequentially structured

* Impact on English spelling, reading
and comprehension

* Cross-language transfer?




Conclusions

o Good evidence that we use morphology during literacy tasks

o Good evidence that morphological skills associate with literacy abilities

o Even when other skills (e.g., phonological awareness) are weak/impaired
o Although children with dyslexia often have difficulties in both

o A range of different morphological interventions have been shown to increase
morphological skills and literacy skills

Take home message:

Assess morphological skills (awareness, decoding, analysis)

Integrate morphological training into literacy instruction




Thank you!

Participants: pupils, parents and teachers
Key collaborators: Julia Carroll, Héléne Deacon

PGR students: Katherine Hall, Parminder Khela, Sara Whylie, Jodie Enderby;
Kathryn Cawley, Zhenyan Yin

Any questions?
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