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The Take Home Messages!
• Learning to read builds on a child’s oral language skills which 

develop before school entry
• We need to distinguish between different aspects of reading:  

Decoding and Comprehension
• Decoding depends critically upon phonology- particularly the 

development of Phoneme skills and Letter Knowledge
• Interventions that promote Letter Knowledge and Phonemic skills 

(in the context of reading instruction) are highly effective in 
developing decoding

• Interventions to boost Oral Language comprehension can be 
effective, and help to improve Reading Comprehension

• Interventions should develop from theory; they provide powerful 
ways of testing our theories about the causes of children’s reading 
and language difficulties
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Reading and Phonology

• It is now well established that phonological 
(speech sound) skills are critical for learning to 
read (decode print)

• Learning to read in an alphabetic script requires 
the child to understand the alphabetic principle 
(Byrne) - that letters map onto phonemes “CAT” -
> /k/ /ae/ /t/

• Our view has been that children’s early letter 
knowledge and phonemic skills (the foundations of 
the alphabetic principle)  are causally related to 
the development of decoding



Muter, Hulme, Snowling & Stevenson 
Developmental Psychology 2004

• Longitudinal study of 90 children
• 3 test times: at ages 4:09, 5:09, 6:09
• Measures: a large battery that included

– Rhyme: Rhyme detection, Rhyme production, Rhyme oddity 
(Bradley)

– Phoneme:  Phoneme completion, Phoneme deletion 
beginning and end sound

– Measures of verbal ability (BPVS) single word reading 
ability, letter knowledge (names or sounds) and grammatical 
awareness

– Measures of grammatical sensitivity and reading 
comprehension also included



Word Recognition  at T3 predicted from measures at T1 
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Letters, phonemes and 
reading at t2 account 
for 88% variance in 
reading at t3

Oplægsholder
Præsentationsnoter
Notable effects:At t1 reading is highly correlated with letter knowledge and phoneme sensitivityRhyme does not correlate with reading, though it does correlated with phoneme, letters, and (strongly with vocab knowledge (BPVS)Longitudinally t1-t2Reading at t2 is predicted by 2 variables - phoneme and letter knowledge at t1.Phoneme at t2 is predicted by itself and by letter knowledge at t1 (but not by rhyme!)Rhyme 



Reading Comprehension at T3 predicted from measures 
at T1 and T2

χ2 (2, N=90) = 3.92, ns, CFI = 0.992, GFI = 0.986, RMSEA = 0.104 (CI.90 = 0.000 to 0.257)
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Word recognition, vocabulary 
and grammar at t1/t2 account 
for 85% of variance in 
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Oplægsholder
Præsentationsnoter
Notable effects:At t1 reading is highly correlated with letter knowledge and phoneme sensitivityRhyme does not correlate with reading, though it does correlated with phoneme, letters, and (strongly with vocab knowledge (BPVS)Longitudinally t1-t2Reading at t2 is predicted by 2 variables - phoneme and letter knowledge at t1.Phoneme at t2 is predicted by itself and by letter knowledge at t1 (but not by rhyme!)Rhyme 



Summary - Theory
• Learning to read aloud (decode) – depends on 

letter knowledge and phoneme awareness (speech 
sound skills)

• Learning to comprehend - depends on “higher 
level” language skills (understanding of word 
meanings and grammatical structure)

• There are (at least) two forms of reading 
difficulty- Problems with decoding (dyslexia)
Problems with reading comprehension 



Improving Decoding



• Theory:  HHE  tested the idea that phonological training 
(broadly specified) needs to be linked with reading 
instruction to be effective

• Assigned four groups of reading-delayed 7.5-year-old 
children to one of three experimental conditions and to a 
control condition.
– Reading alone (R)
– Phonology alone (P)
– Reading with phonology (R+P)  
– Control (C)

Hatcher, Hulme and Ellis (1994) – The 
Sound Linkage Hypothesis

Oplægsholder
Præsentationsnoter
The Phonological training (P),  involving no reading, consisted of structured exercises graded in difficultyThe Reading with phonology training (R+P), involved structured individualized teaching, based upon Clay’s (1985) Reading Recovery methods, plus phonological exercises and work to relate the phonological exercises to reading.The Reading alone group (R) received the reading part of the R+P programme but without any phonological exercises or phonic work. Stress was placed upon the use of syntax and meaning.



• In HHE all teaching was conducted by specially trained 
teachers – many with considerable experience of 
teaching children with reading difficulties

• Each teacher taught children in each of the 3 conditions 
(R, P, or R+P)

• Teachers were given extensive training and materials 
(particularly the graded books for children to read)

• Children received 2 individual 30 minute lessons each 
week, in school, for 20 weeks

Hatcher, Hulme and Ellis (1994) – The 
Sound Linkage Hypothesis



Neale Analysis of Reading - Accuracy



HHE:  Effect Sizes
• Effects of intervention were assessed by 

calculating difference in progress between groups 
(R+P vs Control) and dividing by pooled SD at 
Time 1.

• Effect sizes (Cohen’s d) were moderate
– BAS single word reading  - .45
– EWR single word reading - .41
– Nonword reading .60

Oplægsholder
Præsentationsnoter
As we know from the work of Bradley and Bryant (1983, 1985) and Hatcher, Hulme and Ellis, 1994, Sound linkage is effective…. of reading delayed children.An important practical issue is whether it can be modified for classroom use to prevent reading problems from occurringAnother issue that we wished to explore was the relative importance of the size of the phonological unit employed at the start of learning to read.There are two views on this: Goswami and Brytant, 1990 and that of researchers such as Muter et al., 1997.



Reading + Phonology Intervention
Sequence of Activities

1.   - Re-reading an easy book (>94% accuracy)
- Reading the book introduced in the previous  lesson 
(Teachers take a “running record”)

2. Letter identification
Phonological awareness training
Writing a story (Sound linkage activities)
[Cutting up a story]

3. Introduction to and Reading a new book at 
instructional level (90 – 94% accuracy)

Oplægsholder
Præsentationsnoter
6 Key components:Phonological awarenessConcepts about printLetter identificationWord readingWriting and spellingText readingIntegration of reading and spellingText at instructional level (90-94% accuracy)Phonological awarenessLetter names and soundsLink between letters and soundsCross checking of strategies



Hatcher, Hulme & Ellis (1994): 
Characteristics of the teaching procedures

• A critical aspect of the R+P programme is that it combines 
reading practice at the “easy” and “instructional” levels with 
letter-sound training and phonological awareness training

• The form of teaching is highly structured (prescriptive) but 
individualized to the level appropriate for a given child

• The use of a “running record” allows teachers to identify areas 
of difficulty for a particular child and target those areas in direct 
instruction



Hatcher, Hulme & Ellis (1994) –
Conclusions

• Practice:  with skilled individual teaching – failing 7-
year-old readers can be helped a great deal

• Theory:  is not so simple – in order to be effective 
phonological training needs to be linked with reading 
instruction



Improving early language and literacy skills:  
Differential effects of an oral language versus a 
phonology with reading intervention

Claudine Bowyer-Crane, Margaret Snowling, 
Fiona Duff, Elizabeth Fieldsend, Julia  Carroll, 
Jeremy Miles, Kristina Goetz, Charles Hulme

JCPP 2008



Nuffield Language for Reading Project

• To develop two theoretically motivated 
programmes of intervention for children who 
enter school with poor speech and language 
development
– To be delivered by trained teaching assistants (TAs) 

in mainstream schools
• To compare the relative effects of a programme 

to promote phonological skills (P+R) with one 
to promote oral language (OL)



Design

• Evaluation of two 20-week programmes (P+R or 
OL)

• Randomised Controlled Trial (following the 
CONSORT guidelines)

• Investigators blind to group membership
• 4 test phases:  pre-test, mid-test, post-test, 

maintenance test
• Longer-term follow-up after one year



Participants (N=146)

Measure Mean Stdev

Age (mths) 4;10 3.33m

Picture Naming (std sc) 6.16 1.37

Vocabulary (std sc) 6.42 2.20

Word Reasoning (std sc) 7.62 2.33

Block Design (std sc) 6.86 3.13

SDQ Total Deviance:  Normal 61%

Borderline 16.4%

Abnormal 22.6%

SES (Free Sch Meals: n=130) 24%



Programme Content

• Reading with Phonology

- Training in letter sound 
knowledge (Jolly 
Phonics)

- Oral phonological 
awareness

- Reading books at 
instructional levels

- Sight word vocabulary 
development

- Letter formation

• Oral Language

- Vocabulary development
- Listening Comprehension
- Expressive language 

(grammar and narrative 
production)

- Inferencing
- Question generation



Delivery of Programmes

• Teaching assistants selected by schools
– Attended 5 day intensive training programme (2 + 2 + 

1) and refresher day mid-way (1)
• Implemented 20-week programme
• Alternating group and individual sessions

Treatment Fidelity
• Fortnightly tutorials
• On-site tutorials
• Lesson records



Measures

Reading and Phonological 
Skills
• Letter Knowledge 
• Early Word Reading
• Spelling 
• Nonword Reading
• Reading Accuracy 
• Phoneme awareness
• Reading Comprehension 

Language Skills

• Specific Vocabulary 
• Action Picture Test 
• Bus Story
• Listening 

Comprehension



Relative Advantage of Language Group at 
T3 in z-score units (95% CIs)



Relative Advantage of Reading with Phonology 
Group at T3 in z-score units (95% CIs)



What accounts for the improvements in Literacy 
skills seen in the R+P programme?

• One way of answering this question is mediation analysis
• Theoretically, we have argued that Letter Sound 

Knowledge and Phoneme Manipulation (Segmentation and 
Blending) should be critical determinants of how well 
children will learn to decode and spell

• We can therefore conduct analyses to see to what extent 
improvements in a composite Literacy outcome are 
accounted for by improvements in Letter-sound knowledge 
and Phoneme Manipulation



Chi sq  = .86 df. 1 NS; CFI 1.0; RMSEA  0.00 (0-.19).  Parameter estimates for model standardized on outcome variable .
Literacy outcome is entirely mediated by these two variables .  Dropping direct effect of group has no effect on fit indices of 
model
Total Indirect Effects  0.4 SD units (.31 via Phoneme Awareness; .09 via Letter Knowledge)

The Mediators of Improvement in Literacy
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Improving Reading Comprehension



Reading Comprehension Impairment

• Children with Reading Comprehension Impairment show 
a contrasting pattern to that seen in Dyslexia

• These children show adequate or good decoding skills 
coupled with problems in comprehending texts that they 
can decode

• These children are characterized by normal phonological 
skills (which allow decoding to develop) but impairments 
in non-phonological oral language skills (poor vocabulary 
and grammatical skills) (Hulme & Snowling, 2009)



Evidence of impairments on a range of different oral language tasks:

Vocabulary Nation, Clarke & Snowling, 2002; Nation, Clarke, Marshall & Durand, 2004, Stothard & 
Hulme,1992

Oral expression Nation, Clarke, Marshall & Durand, 2004

Figurative language Nation, Clarke, Marshall & Durand, 2004

Narrative skills Cragg & Nation, 2006; Cain & Oakhill, 1996; 2006

Grammatical development Nation, Clarke, Marshall & Durand, 2004; Nation & Snowling, 2000

Verbal reasoning Nation, Clarke, Marshall & Durand, 2004

Inferencing Oakhill, 1984; Cain & Oakhill, 1999; Nation, Clarke, Marshall & Durand, 2004

Poor comprehender profile



Longitudinal Predictors of Reading 
Comprehension
• A variety of data show that variations in non-phonological 

oral language skills (Vocabulary and Grammatical skills) 
are longitudinal predictors of Reading Comprehension 
(but not decoding)

• A very clear demonstration of this comes from the Muter 
et al. (2004) study



Reading Comprehension at T3 predicted from 
measures at T1 and T2 (Muter et al., 2004)

c2 (2, N=90) = 3.92, ns, CFI = 0.992, GFI = 0.986, RMSEA = 0.104 (CI.90 = 0.000 to 0.257)
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Word recognition, vocabulary and 
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Oplægsholder
Præsentationsnoter
Notable effects:At t1 reading is highly correlated with letter knowledge and phoneme sensitivityRhyme does not correlate with reading, though it does correlated with phoneme, letters, and (strongly with vocab knowledge (BPVS)Longitudinally t1-t2Reading at t2 is predicted by 2 variables - phoneme and letter knowledge at t1.Phoneme at t2 is predicted by itself and by letter knowledge at t1 (but not by rhyme!)Rhyme 



Clarke, Snowling, Truelove & Hulme (Psych. Sci 2010)

• ReadMe is an RCT with 4 groups
• Poor comprehenders selected by screening around 1000 

children in 20 classes (20 different schools)
• In each class the 8 children with the weakest reading 

comprehension skills (in the presence of adequate 
decoding) were selected

• Selected children allocated randomly to 4 groups: OL, 
TC, OL+TC, Waiting list

• Teaching alternates between individual and dyadic 
teaching session



• To investigate three approaches to improving reading comprehension skills 
in poor comprehenders.

• To compare these approaches to existing classroom practice by monitoring 
the performance of an untreated waiting control group.

Oral
Language

(OL)

Text 
Comprehension

(TC)

Combined
(COM)

Project aims



Text Comprehension Programme

Metacognitive Strategies
Reading Comprehension

Inferencing from Text 
Written Narrative

Oral Language Programme

Vocabulary
Listening Comprehension

Figurative Language 
Spoken Narrative

Combined Programme 

All eight components connecting oral language and text-based activities in an 
integrated and naturalistic approach.

All sessions contained both reading and listening comprehension to support 
complementary components. 

Opportunities for children to encounter new vocabulary/idioms/inferences in both 
written and spoken language.

Programme components



• Two 10-week blocks of intensive teaching in individual and paired 
sessions.

• Each session is 30 mins duration.

• Children receive 2 paired sessions and 1 individual session per week (1½ 
hours per week).

• Teaching took place in designated areas within school (small 
classrooms/meeting rooms etc.).

• Teaching times varied depending upon existing timetabled commitments.

Intervention delivery 



Activity Approx. time 
per session

Introduction 3 mins

Vocabulary 5 mins

Listening
comprehension

7 mins

Figurative
language

5 mins

Spoken narrative 7 mins

Plenary 3 mins

Activity Approx. time 
per session

Introduction 3 mins

Metacognitive
strategies

5 mins

Reading 
comprehension

7 mins

Inferencing from 
text

5 mins

Written narrative 7 mins

Plenary 3 mins

Session structure
Oral Language Text Comprehension



Randomised Controlled Trial Design
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Clarke et al., 2010

Gains in Text Comprehension
(relative to waiting control)



t1 t3 t4

WIAT II

WIAT II

0.631 (p < .001) 

5.195 (p = .028)   

7.874 (p < .001 ) 

4.656 (p = .026) 

TC

OL

COM

Gender

-2.590 (p = .062) 

Clarke et al. (2010)
ANCOVA - Unstandardized Solution

All intervention 
effects are reliable 
at t4 – Good!

Oplægsholder
Præsentationsnoter
Removal of n.s. tc –vocab pathway



Vocabulary as Mediator of Outcome
t1 t3 t4

WIAT II

WIAT II

0.522 (p < .001) 

4.780 (p = .039)   

5.285 (p < .004 ) 

3.140 (p = .144) 

TC

OL

COM

Gender

-1.632 (p = .247) 

Vocabulary

-2.361 (p = .002) 

0.282 (p < .001 ) 

0.994 (p = .276 ) 

6.945  (p < .001) 

4.055 (p < .001) 

0.377 (p < .01) 

COM - complete mediation
OL - partial mediation
TC - no mediated effect



Summary ReadMe Study
• All 3 of our 20-week intervention programmes produce 

significant gains in text comprehension and oral language that 
were maintained 12 months after the intervention has finished. 

• The long-term  gains are largest in the OL condition (and 
actually increase between the end of the intervention and 
maintenance testing 12 months later).

• The gains in text comprehension are fully mediated by 
vocabulary learning in the COM condition and partially 
mediated in the OL condition (and NOT mediated by 
Vocabulary in the TC condition – where vocabulary teaching 
was not included)

• Broadly,  these results are consistent with the view that 
underlying Oral Language deficits in Poor Comprehenders  are 
causally related to their Reading Comprehension problems



The Nuffield Early Language Intervention 
Programme

Fricke, S., Bowyer-Crane, C., Haley, A.  Hulme, C., & 
Snowling, M.  (2013) Efficacy of language intervention in 
the early years.  Journal of Child Psychology and 
Psychiatry 



Overview
• The Nuffield Early Language Intervention programme is a 

30-week programme delivered by Teaching Assistants 
working with children identified as having weak oral 
language skills in Nursery and Reception classes

• An RCT shows the programme produces moderate to large 
effects on children’s oral language and reading 
comprehension skills compared to a waiting list control 
group



Rationale and Questions

Strong theoretical and practical rationale for a 
school-based intervention programme to target oral 
language skills in preschool and early school years

 Can an oral language programme targeting vocabulary 
and narrative skills be shown to improve the language 
skills of preschool and Reception children with weak 
oral language skills? 

 Will such oral language training improve these 
children’s response to reading instruction at school 
entry?  And improve their reading comprehension skills?

Oplægsholder
Præsentationsnoter
...and to answer the following research questions:



Project Design

 Nuffield Early Language Intervention programme is a 
downward extension and modification of the oral language 
programme developed by Bowyer-Crane et al. (2008)

 An RCT where children with weak oral language skills in 
nursery were randomly allocated to one of two groups; oral 
language (OL) intervention or a waiting control group

 The Intervention group received oral language intervention 
in the term prior to beginning school (Nursery) and for 20 
weeks in Reception class

 The waiting control group did not receive any additional 
teaching during that time



Selection of participants
• 641 children screened in 19 nursery classes (Screening)
• 229 children from 15 nursery schools selected for further testing (Pre-Test)
• 12 children per school (N=180, Mage 4;0) selected based on poor performance 

on standardised language measures (composite of 4 tests CELF – recalling 
sentences, expressive vocabulary, sentence structure and word structure)

• 6 children per school (N=90, Mage 4;1) selected as peer controls matched on age 
and gender to intervention/waiting controls

SCHOOL/NURSERY
N = 15

N = 6 
Intervention

N = 6
Waiting Control

N = 6
Representative

Peer Comparison

Oplægsholder
Præsentationsnoter
 Schools located in York, Selby, Scarborough, Sheffield 3 schools excluded (insufficient number of children; or performance too high); 1 school withdrew 12 children randomly allocated to intervention or waiting control group
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Overview of Intervention
• 3 x 15 min sessions per week
• Group sessions (2-4 children)
• Narrative, vocabulary, listening

Nursery
(10 weeks)

• 3 x 30 min group sessions
• 2 x 15 min individual sessions
• Narrative, vocabulary, listening

Reception 1
(10 weeks) 

• 3 x 30 min group sessions
• 2 x 15 min individual sessions
• Letter sound knowledge and 

phonological awareness introduced

Reception 2
(10 weeks)

healthy

Oplægsholder
Præsentationsnoter
How did the delivered intervention look like?Interventions are delivered by trained and supported TAs in each school Attend 2 day training course before each 10 week intervention block and fortnightly tutorials throughout the programme  on-site tutorials/observations receive detailed and descriptive intervention manual with, e.g. Session by Session guide including resources Examples of material providedVocabulary content of intervention:Multisensory approach encouraging depth of vocabulary knowledge in addition to increasing breadthMethod of instruction based on the work of Beck and colleagues (e.g., Beck, McKeown & Kucan, 2002)Preschool – focus on vocabulary selected from Primary Curriculum (prepositions, pronouns etc)Reception - themed vocabulary (nouns, verbs, adjectives, question words) based on topics from Early Years classroom Narrative content of intervention:Sequencing, grammar, vocabulary, organisation of discourse, causal connectionsTraditional/nursery rhymePersonal Event Narrative (Dockrell & Stuart, 2007) Role play, puppets, sequencing activitiesPreschool - simple structure – beginning, middle, endReception - key elements (who, what, where, when), causal links, inference



Analytic Strategy
• We have multiple measures of language and reading 

skills – including CELF Expressive Vocabulary, CELF 
Sentence Structure, Action Picture Test (information and 
grammar), Listening Comprehension, Measures of 
Narrative skill, Reading and Spelling accuracy, Reading 
comprehension

• Construct latent-variable models to increase reliability 
and reduce the number of measures to analyse

• Children are nested within Schools (non-independence)-
use robust (Huber-White) standard errors to allow for 
this

Oplægsholder
Præsentationsnoter
 Schools located in York, Selby, Scarborough, Sheffield 3 schools excluded (insufficient number of children; or performance too high); 1 school withdrew 12 children randomly allocated to intervention or waiting control group
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X2 (20, N=180) = 36.58 p=0.013
RMSEA = .068 (90% CI 0.031 –
0.010)
CFI = 0.98
TLI = 0.96

.52
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Vocab

y-standardised solution, partial regression of dummy on language post = Cohen’s d

Oral Language:  Immediate Post Test
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TLI = 0.96

.33

CELF
Vocab

y-standardised solution, partial regression of dummy on language post = Cohen’s d

Oral LanguageOral Language:  6-month follow up



Possible Moderators of Response to Intervention?
• It is important to know whether the intervention 

works equally well for all children – or does it 
differentially benefit the least able?  Or the most 
able?

• We can examine this statistically by looking for 
differences in slopes relating Language Factor pre-
test to post-test scores as a function of Group (Group 
x Pre-test interaction)

• Relate this to a graph of the data



Language Factor Scores for Each Group (pre-test 
versus maintenance test)

No sign of an 
interaction here 
– slopes are 
equal

Relate to 
ANCOVA 
model

There are a 
minority of 
children who do 
not respond… 



Transfer Effects to Reading Comprehension 
• York Assessment of Reading for Comprehension administered at 

Maintenance test (end of first term Year 1)
• Mean (SDs) - Intervention 4.8 (1.58) Control 3.91 (1.83) d = 0.52
• HLM with baseline word reading as a covariate, and school with 

random intercepts but fixed slopes showed a highly significant effect 
of intervention on reading comprehension raw scores  (difference in 
marginal means = 0.97 (95% CI 0.4-1.54; z = 3.31; p = 0.001)  

• NB – above effect remains unchanged when reading accuracy at 
maintenance test added as an additional covariate

• Therefore, effect of intervention on reading comprehension is not a 
product of reading accuracy (which did non differ between groups d 
= -.05)

• What accounts for this effect?  Language comprehension!



Language 
Post-Test (t5)

.86 .67 .67 .63

t5 APT
Info

t5 APT
Grammar

t5 List
Comp

t5 CELF
Vocab

Group
Dummy

t6 Reading
Comprehension 

.47 X2 (8, N=180) = 7.62, p= 0.471
RMSEA = 0.000 (90% CI = 0.00 –
0.085)
CFI = 1.000
TLI = 1.002

Indirect path here highly significant z = 23.68; p < .001
Complete mediation – dropping the direct path has no effect on fit - X2 (1, N=180) = 0.37 , 
NS



Summary and Conclusions: Language
• Children who received the intervention did 

significantly better than children in the waiting control 
group on several language measures  
– Immediately following the intervention
– At 6 months delayed follow-up

• It is possible to improve oral language through 
intervention focussing on vocabulary and narrative 
skills delivered by TAs in nursery and Reception

• Furthermore, improvements in oral language skills 
transfer to improvements in reading comprehension 
(cf. Clarke et al., 2010 with older children)



General Conclusions

• Educational success depends critically upon oral language skills
• Oral language skills are critical in their own right, but they also form the 

foundation for literacy development (reading and writing)
• Different language skills relate to different components of reading (decoding 

versus comprehension)
• Dyslexia (decoding difficulties) and Reading Comprehension Impairment are two 

distinct disorders with different causes (phonological difficulties vs. broader oral 
language difficulties)

• Both disorders can be successfully ameliorated by suitable teaching
• Early intervention can improve oral language skills and provide a more secure 

foundation for educational success in children with oral language weaknesses
• Interventions should not be seen as a “quick fix” – many children will require 

ongoing support throughout their school lives to cope with their language/literacy 
difficulties
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