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BMC Pediatrics

Harrar-Eskinan et al. BMC Pediatrics (2022) 22:741
https//doi.org/10.1 186/512887-022-03701-8

ClinicalTnals.gov NCT04028310

'STUDY PROTOCOL Open Access
m

Multimodal intervention in 8- to 13-year-old
French dyslexic readers: Study protocol
for a randomized multicenter controlled

crossover trial

Karine Louna Harrar-Eskinazi * @, Bruno De Cara, Gilles Leloup™, Julie Nothelier”, Hervé Cacit i

Johannes C. Ziegler* and Sylvane Faure
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Participants

From 8 to 13 years old
French-speaking dyslexic readers
Reading and spelling skills < -1.5 standard deviation

it Criteria for

inclusion

Primary sensory deficit

Neurological disorders

Educational deficiencies

Attention-Deficit Hyperactivity Disorder (ADHD)
Developmental Language Disorder (DLD)

| Criteria for
non inclusion

20/10/2024



Scientific context

/" Audio-phonological I

\I intervention

/1

g Audio-visual
: intervention
Decoding :

1

Visuo-attentional
\' intervention

[ —— .
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%
|

=i

Multi-Deficit Model

Phonological-deficit model

Visual-deficit model

Lr Global-noise model

Multi-Deficit-Model-Self-Teaching
Perry et al, 2019; Ziegler et al., 2020




er time for each group

Mean reading fluency (words per minute) ov
r2) + age + Reading age lag + (1]subje t) +

Correct words/min ~ Time * Group + u(Tl

(1/text) N=96
/")“
/\[' ‘_//\ qQroup
o VA-AP
O 70 \-AF Qroup
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= :
o ]
C 65
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O 4
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Reading fluency, spelling and reading com
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Efect sizes (Cohen's d)

034

004

0.1

N=96

0.68

prehension

0.61
007
Effect size fHect uize
T1-12 12.-1%

0.23

0.59




ding fluency for each intervention type

Estimated marginal means of text rea

compared to the pre-intervention baseline
Correct words/min ~ PrePost * intervention + u(T1, T2) + age + Reading age lag + (1|subject) + (1]text)

p"' ""!'l-'.ﬂ'!l'l\ '\_l'a "Ny . ) I v : ‘0 e R =1 7
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The three phases of the remediation program

Post-intervention
baseline

!
|
\

| Pre-intervention
baseline

Notes. AP: Audio-Phonological intervention, VA: Visual-Attentional intervention, OtP: Orthography-to-Phonology
association intervention. Each intervention lasted 8 weeks.
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Adapted to Cognitive and
the individual reading

profil interventions

Multiple
deficits

Parent-child-
therapist
partnership

20/10/2024 11
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Audio-Phonological Intervention
15 min/day, 5 days/week, 8 weeks

4

Audio-Phonological

= .

20/10/2024

Categorical Perception
Collet et al., 2017

Rapdys

Phonological Serial Memory
Yang et al., 201/

Phonopidow

Rapid Automatized Naming
Pecini et al,, 2019

Naming Speed

BlendSeg

Phoneme Blending and
Segmentation

Torgesen et al., 2001 Af

12




Cognitive level

Brem et al. (2020}, Liu et al. (2021), Vandermosten
et al. (2009), Habib (2023)

ot al. (2012, 2017), Zhao et al (2016), Paulesu et al. (2014), Richlan

Categorical perception
pPhonological memory
Rapid automatized naming

Phonics instruction

Temporo-parietal
corex

inferior frontal
cornex

Orthography to phonology mapping
Decoding and automatization

Visual-attention span
Local/Global visual attention
Orthographic treatment

Occipito-temporal

cornex

Ozernov-Palchik & Gabrieli (2018)

Menghml el a' 2010 Fasqualo"o & Venuti )0)0 “d”\US )003 3 ‘ Wme e ()
: » ’ ’ ’ " 3 Sd S“’(’ ‘,‘ (" " )()1( . W' ‘ » « . *




Neural level e
Brem et al. (2020), Liu et al. (2021), Vandermosten et al. (2012, 2017), Zhao et al. (2016), paulesu et al. (2 ),

Richlant et al. (2009), Habib (2023)

Temporo-parietal network
Audio-Phonological processing

Occipito-temporo-parietal network
Phono-orthographic processing

Occipito-parietal network
Visual-attention processing

- ——— 5

Ozernov-Palchik et Gabrieli (2018)
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9 specific remediation programmes

> Orthography-to- |

Visuo-Attentional (/—‘ Audio-Phonological | Phonology
intervention intervention - ;
: intervention

s B
B
L

ELOR
BlendSeg ARMAR




Goals

1. Proof of concept
2. Efficiency of the intervention
3 Benefits compared to norms

A Effect of the intervention order

' CRPN
s ERES o G ()

f*t\'(r*s



Visual-Attentionnal Intervention
15 min/day, 5 days/week, 8 weeks

Visual-Attention Span
Zoubrinetzky et al., 2019

/ Maeva
/ Visuo-Attentional
" intervention i i
\x
— \ Visual-Attention Focus
Bedoin, 2017 Spelling Memory
Switchipido Lefévre & Leloup, 2024;

Squires et Wolter, 2016

20/10/2024
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Discussion
Multimodal and multi-componential program
AP-VA-OtP

Ecological and clinical validity

49% of participants back into

Improving reading
the normal range

comprehension and spelling

Improving reading fluency

|
|
!
!
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Conclusion

e Proof of concept

Multimodal computer-assisted remediation
supervised by speech-language therapists
Delivered at home by parents

iImproved reading and spelling skills

e Ecological and clinical validity

Easy-to-implement
Highly effective
Inexpensive
Scalable

20/10/2024

19



H epeuva yLa tnv
duoAeéila otnv

Eupwrn




RNNTEHAACK
Je et UNIVERS

Sound-symbol learmning in 4-5 vear old children predicts reading perfornmance three yvears Iat

Josefine Horbach & Thomas Gunther

Departme ofi = vechological As = nent and Intervention; Institute of Psychology: RWTH Aachen University

Acquisition of reading requires to learm the code for representing speech as a cc 1
series of visual symbols (Ziegler & Goswami, 2005) o 2= u:??y S»SP (@rap,
Paradigms requiring the serial application of newly learmed visual-verbal .
associations

- Artificial orthography (Aravena, Snellings, & Tijms, 2013) > normal
readers outperforrmed dyslexic readers

- Dynamic measure of sound-symbol reading (Elbro, Daugaard, & Gellert,
2012) was able to differentiate between dyslexic and nondyslexic readers

- Morse-like sound-symbol paradigm (SSP) (Horbach, Scharke, Crsll, &

mm monoling
o multiling

Poatage of oty e i
sE0NBRLYNS

i1
:
r
N

ST IYIT
-
-

SaOnther, 2015) predicted later word reading in kKindergarteners over and 2. A. Correlations between predictor and outcome measures
above PA, verbal STM and RAN T2
Short time changes with leaming predict short term changes across word pseudoword comprehension
development (Bonte & Brem, 2024a). sspP BE5*- ey A A BT
1 b LK .0a3 -.033 FL 7O
f=3 602" Sg3" -A463

Note. = p <05, "~ p < 01.

1. Is performance in SSP independent of the multilingual background of the

children? 2. B. Prediction word reading
2. Is perforrmance in a simple Sound-Symbol Paradigm (SSP) assessed In - Predictors Word reading speed (T2)
preschool age (4 to S year old children) predictive for later reading - o T2 = 75 . — A
perforrmance? E - - - 0.73 o.71
ﬁg - - ssP 0.59 0.86 6&6.38*"
s -2 5 S a
E - i O Kn;:f,‘:‘;-c } No significant contribution
Sound-Symbol L — —— + : : e
Paradigm (SSP) Regression Standa L ks

2. C. Prediction reading comprehension

Reading comprehension (T2)

Predictors
Ta

—
Learning Phase 3 2 symbols

& -] c R ad/. ”R=
o.84a o.82
== i Age -2.84 -a42 -3.85~
@ Len ing Phasel . A symbol v e s SRS
= Letter
=2 .@: it - Knowledge No significant contribution
— [{=1%
T 3. Task of the Paradigen. = Note. ~p = O1. — p < 001
Longitudinal Design BRIeT
- SSP: good predictor of later reading performance In a language with
= statistically reliable spelling-to-sound relations
sSSP SLRT-11 - Applicable in young age and multilingual children
‘ eTt Kn ledge ‘ ), E 1-6 - LK Is highly dependent on parental / educational support 2> we assume that
i QI'C—). (C?’“l\:\) = e e o) S children In our sociocoeconomically diverse sample did not have much
Age | A 7:0 — 8;31 l opportunity to acquire letter knowledge In their home environment.
e e -lN‘- iz - - SSP challenges students to acquire completely new spelling to sound
. M==e relations, simulating a core aspect of natural reading acquisition -
independent of parental / educational support
= Future work will test this new paradigm In more intransparent languages
Sample s = ke English
pEEL R Rn TS = = = T —
- se 27 | References ~ v BES , se
Age a.9 . e Imutay r Gors
26 male 39 a1 .Bg: Amvens. & Snelings. B TUms. 3. & Van dar Molen. M, V. (2033). A las contr == “: I- e = mouna o
296 multilingual as 65 -0 Bonte, M. & Brem. S. (2024). U ) 0 tmamino ynamic framework for the cese of
SSP (M (SD)) 36 (30.0) B ZI(3I.R) 2B [ T s a0 e - —a oy toat or 5 oy
5.5 (6.1) .302 Providm @ felr answer Asrveis oOf dyslexie, 62, 172-185 [ f
LK max. 26 (M (SD)) 3.8 ¢s.2) RN 2oz B e el e e R
1 (M (SD)) 827.3 (1L4.6 - = = o -~ . R Meim. S_. & GOnther. T (2018). Performance In acund-syrmbol
Note. t-tests for continuous variables, chi? for categorical variables ,__,,,;,:;'V, T c'_’, s Ty v-'-‘r’-Jl-I.r ot B £, by, P, 1716 -

horbachE&@psych.rwth-aachen.de
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The development of reading

New Tests of Dyslexia and its subtypes
Stanislas Dehaene
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The Kalulu software:
Help for reading

Teaching software can implement principles of
Grapheme-phoneme teaching (phonics)

Attention and active engagement
Immediate error feedback
Interleaved teaching and testing
Automatization with regular daily rehearsal

Our open-source « Kalulu » software for reading and math

Is currently being tested with thousands of children in
France, Uruguay, and Brasil
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ons of our model for orthographic-level dyslexias

nits, a factorized representation of letters and their approximate posit

Predicti

Each word is encoded by letter and space bigrams u

Example: BADGE =
A D G G E

Predictions for errors?

1 Errors may arise from an insufficiently precise coding of letter position

> Letter transposition effect : Normal readers can r imuli
. ead stimuli such as CMABRIGDE or BAGDE m m
i e | ,and are pri
- Letter position dyslexia : if the letter-position units are too scarce or their position code is too f e
uzzy.

e.g. reading “form” as “from”

2. Errors may arise from the mixi '
ixing of different words (inappropriate word selection or letter-t d
-to-word binding)

FUN BADGE F
B £ NA|RD G G N | E
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Challenges & Outlook

Definitional issues + small sample siz

contextual heterogeneity 2 Multive

* Multiverse analysis: Delineate the s
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es + task-level, participant-leve| &

rse of methods

urces of heterogeneity

Contact: Anna Leung
Yi.Leung@med.uni-muenchen.de
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Recruit DD (+ TD)

Administer cognitive tests
(+ neurological tests)

Mlﬂﬂ\lerse Aﬂalvsis E KLINTKUM

Multiverse

Compare test scores
using statistical methods

J Identify distinct profiles
based on test score
differences

ck % of each subtype
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Aims of multiverse analysis:

ap out all decision steps, options & results
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nalytical pathways explain the
rogeneity in results
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