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Developmental dyslexiax/

MANUAL OF
MENTAL DISORDERS

DSM-5

as a specifier of
SpecificcLearmning Disabdity /ity (SLD)

characterized by academic functioning that is
substantially below that expe
chronological age, measured intelligence, and age -
appropriate education

Diagnostic and Statistical Manual of Mental Disorders
(DSM -V), American Psychiatric Association (2013)



A Greater than expected co -occurrence with other learning
difficulties ( 0 ¢ 0 mo r [y Pemningtgn)2006): The Disorder of
written expression ( Dysorthographia) and The Mathematics
disorder (Dyscalculia) are usually associated with the Reading
disorder

A The Reading disorder is manifest in difficulties with

decoding words. The reading level (as measured by means of
standardized tests for assessing reading speed, accuracy and
comprehension) is substantially below that expected given the
personods chronol ogi cal age,- mea
appropriate education

A The reading disorder significantly interferes with learning
at school and with daily life activities that require reading



Developmental Dyslexia Assessment

(1) Reading tests (Reading Accuracy and Speed, Word
and Text comprehension)

(2) Intellectual level (Individuals must have an IQ
score in the normal range)

(3) Other cognitive tests (Verbal and Visual Memory,
Praxia, Calculus)

Not usuallytestea
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saccade

The more skilled the reader,
the shorter the fixations and
the wider the saccades



Eye movements in Reading

1. The majority of words get one fixation

2. Fixation duration is 150 -500 ms (mean: 250 ms)
A Extraction of visual information

3. Saccade duration: 20 -50 ms; amplitude: 7 -9 characters
Progressive and Regressive saccades

4. Fixations are not on the word centre
Visuo- perceptual span: 3 -5 letters to the left;
about 15 to the right
In writing systems as Hebrew it is the opposite



VISUO-PERCEPTUAL SPAN
IN TEXT READING
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From Eye Movements In Dyslexia

to Morpheme-Based Reading




ta-pqgrika e hel adre

+

tentano di vincere fino all'ultimo minut

I'ultima

el campi Il risultato

o]

era molto importante per la classifica finale.

Eye movement®f atypically developingll yearsold boy




viagotortiaerco & abb&stanzatraputte_Solo

PRCH depaiagaets cgalche preblema paiché un

nessun viaggiatore &€ veramente spaventato.

Eye movements of a 11 years old boy with developmental dyslexia
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apartita e molto combattutaperché rw.m-"*n

1 3 2 4 5 : 7
tentano di- vincere fino all'ultimo minuto® Erasultima

10 9 11 12 13

era molto importante per la classifica finale.

Typical reader

La pdrtita € molto cemRajtuta, perché le dye suadre

2 3 2 21?6 27 -2;0 - 332l 33 I 4 3.3 3 - =. 39u40 [T]a
‘QI‘E‘?- ' 6‘?!;1 49 | 5 -51S ‘ : .’
era molto importante per la classifica finale.

Boy with developmental dyslexia



Eye movements
(De Luca et al., 1999, Neuropsychologia)

N saccades x line 7.4 N1.3 16.6 138
Saccade amplitude 2.7AR0.5 1.2AR0.3
Fixation duration 234 ms 130 290 ms 145

% Regressions 18.9 % No.8 18.9 % KN7.9



Word naming studies ‘[DD/
= £

Reading aloud task:
Words (or Nonwords) are singularly presented on the screen
0 -~ R ataloud as fast'and as accurately as possible 6

Registration of:
- RTs (voice onset time/ transcoding time)
- Accuracy (% correct pronunciations:)




RT (ms)

1600

O™ 1st grade
1400

A™ 2nd grade
1200 O 3rd grade

=@ 3rd grade with

dyslexia
1000

800

600

400

letters

Zoccolotti, De Luca, Di Pace, Gasperini, Judica, & Spinelli (2005)



Vaorcalaesdctionctitmes (ms)

Vocal rEaction tinzes as a funciion of
wiord length

1900
i I | 6 th-8 th

1700+ e, A Dislessici

1 l grade

1600

1500 A
1400 T J.
1300- Y 4

1200+ I I

1100~ e

1000+ '

-

900+

800 6 th grade

Controlli 7 th grade
8 th grade

700

600

Numero di lettere

Spinelli, De Luca, Di Filippo, Mancini, Martelli, & Zoccolotti  (2005), Devel Neurops



A ltalian children with dyslexia fail to develop
reading units of a large size (i.e., words), because of
limitations In their visuo-perceptual span

A They make several long-lasting fixations with
several small amplitude saccades (De Luca et al., 1999; 2002)

A They typically read rather accurately , but very
slowly and serially (Spinelli et al., 2005)

A They have increasing difficulties with increasing
word length (Zoccolotti et al., 1999; 2005)



(similarly to developing readers of other
transparent orthographies )

For developing Iltalian readers
reading speed Is a particularly sensitive measure
to capture reading abillity



oOoSpeed dysl exi adg
(Wimmer, 1993)

O Sulbexi c al readi ngdé, si
their first reading stages ? *

Over -reliance on

smaller than the word reading units

MARTELLO

*  @hildren learning to read in a transparent orthography would rely
to a great extent onsmall grain- size units of processing such as

single letters and phonemesé ( Zi ésgswami 20@5 )



However, in a transparent orthography , reading

based on unitss of axsmalll graim size
A Correct but slow reading

Units of a largeir graiim-size
are necessary to achieve fast and fluent reading

Morpheme-based reading

may foster fluency in readers with dyslexia

The use of morpho -lexical reading units at a large grain
size Is inevitable in a consistent orthography to face the
speed/fluency problem



Experimentacomparisons

CANTANTE CASTELLO

CANT | ANTE
(root) (suffix)
CANTANTE CASTEILLO




Long words composed of morphemes (roots and
derivational suffixes) are expected to be read aloud by
dyslexics faster than matched words not composed of
morphemes (Burani, 2010)

because

Morphemes are shorter reading units than the word
(too long for dyslexics to be processed in a single
fixation), but are larger reading units than graphemes
(that entall slow analytical sub -lexical processing)



Readers with dyslexia
Have difficulties in processing
the whole-word as one reading unit

They rely on reading units
of a smaller size than the word

Morphemes provide
lexical reading units (roots and affixes)
of an intermediate size
between single graphemes (laborious strategy)
and the whole-word (difficult for dyslexics to process



Morphemes affect reading aloud speed
at different extents according to

. Reading abillity
. Properties of linguistic materials



Properties that may affect
naming latencies to derived words
In interaction with reading skill

1) Lexicality (wordsvs.pseudowords)

2) Word Frequency

3) Word and Root length



Word naming studies ‘[DD

= «

Reading aloud task:
Words (orrnonwords) singularly presented on the screen

ORead 1 t al oud  as ~fast and aT

- RTs (onset of pronunciation) - (transcoding; time)
- Accuracy (% correct pronunciations:)



(1) Lexicality:
Psaiddowweds and Words

(Burani, Marcolini, De Luca, & Zoccolotti , Cognition, 2008)

Simple vs Morphological

Pseudowords VOTREZZO vs VETREZZA
(----------- ) (glass-ness)

Words VULCANO vs VETRAIO
(volcano) (glazier)



(1) Lexicality: Pseiddoweads andl Words

(Burani, Marcolini, De Luca, & Zoccolotti , Cognition, 2008)

Predictions
Simple vs Morphological

Pseudowords VOTREZZO > VETREZZA
(----------- ) (glass-ness)

Words VULCANO > VETRAID
(volcano) - (glazier)



Participants

A 6th graticreadteswith dyslexia
Markedreadingdelay on a standareadingbatteryfor either
speeddr accuracyor both without comprehensiodeficit. 1Q
level within normallimits

. Gilh graideypically devdpimngreatiessmatchedo readers

with dyslexiafor chronologicabge gender anchon-verbal
Intelligence Raventest)

A Adult readtess

A 2nd-3rd gradtessreadingspeedmatchedo readerswith
dyslexia



Pseudowmrds Wordts

=+ Dyslexic 6th graders
-~ 6th graders

=+~ 2nd-3rd graders
1900 -+ Adults

- 1700
1500 1500

Burani et al. , Cognition, 2008

1900

re
1300 1300 /—
100 1100
900 — L

—
700 . 700 - .

'

500 500

Morphological ~ Simple Denved Simple

VETREZZA VOTREZZO VETRAIO VULCANO




(2) Wordftrequeney High- andLow-frequencywords

(Marcolini, Traficante , Zoccolotti , & Burani, 2011, Applied Psycholinguistics)

Access to morphemes is more likely for

Low-frequency words
BASS - EZZA

FASHIONIST FASHION - E5T

Than for
High-frequency words

BELLEZZA
TERRORIST

(see Lexical decision and Eye -movement studies)



Marcolini et al. (2011)

Derived | Simple
High- PALLONE |POLMONE
Frequency | (balloon) (lung)
Low- PIEDONE PANTERA
Frequency | (big foot) (panthey

Derived words : phonologically and semantically transparent with
respect to their base, with highly familiar roots and suffixes.

Mean word length : 8.5 letters (range: 7 -11)
Root length : 4 letters or more



Participants

- Twenty-one6™ gradereadersvith dyslexia

Markedreadingdelay on a standare@adingbatteryfor either
speedor accuracyor both 1Q levelwithin normallimits

- Forty-two typically developinge™ graders®

Within normallimits for readingspeedandaccuracy

- Thirty adultreaders

* Matched to readers with dyslexia for gender, age
and non-verbal intelligence ( Raventest)



Predictions:
Faster naming of Root + Suffix words
than Simple words

Skillktl readierss

Low-frequency words
(PTE ) only?

Readers witth dyslexia:

both High-(PALLONE)
and Low-frequency

(PIEDONE) words ?




Higih- and Low- Frequency words

s : — HF
Poor readers HF Skilled readers
—=— | F — LF
1600 800
-/ YOU-nQ/.
1500
1400 700 — m—
1300
F
1200 600 o —$
1100 Adult
1000 . . 500 | |
Derived Simple Derived Simple

Marcolini, Traficante, Zoccolotti, & Burani, 2011, Applied Psycholinguistics



Morpheme-based reading speed in
developing readers Is a main function of the

Root (Traficante , Marcolini, Luci, Zoccolotti , & Burani,
2011, Lang. and Cogn Processes)



Consistently with data on eye -movements In
adult readers:

For long words, whole -word information
cannot be extracted in a single fixation

Long words elicit more than one eye fixation

Head start of morphemic parsing based on the
first constituent  (Bertram & Hyo6na, 2003)




Beauvillain (1996)

Effects of ROOt Frequency on

First fixation duration in reading
Isolated 9- to 12- letter long suffixed

French words
(e.g., historique vs. dynamique)

. Second fixation duration in reading
Isolated 9- to 11- letter long prefixed

French words
(e.g., surpasser Vvs. surclasser )



Niswander, Pollatsek, & Rayner (2000))
(sentenceeading

Effects of Root Frequency on

Firstfixation durationfor English
derivedwords7-12 letterslong (mean: 9.8 letters)
(e.g., attachment, blindness)

No effectsof rootfrequencyon

first fixation durationsfor English
Inflectedverbs5-9 letterslong (mean: 6.8 letterg
(e.g., boats, turned, killing )




Bertteam&& Hydnd (2003)

(sentence reading)

Effectsof first -constituent frequency
for long Finnishcompoundgmeanwordlength 12.8
e.g., keskushermosto(centralnervoussysten)

No effect
for shortcompoundsmeanwordlength 7.7)
e.g., SivuoVi (side door)

Andrews, Miller, & Rayner (2004)

(sentence reading)

Effects of botHfirst - andsecond constituent
on English compoundsnéan word length:8.8)
e.g., battlefront, playoff, peanut

Weaker or later effects of'@constituent?




Hyonaé& Pollatsek(1998)

Eye movements in reading English compound words

A The visual width of the first constituent may
control the size of the saccade (fixations farther
In the word the longer the Initial morpheme)

A Long first constituent A shorter first -fixation

A I nitial fixation near the word beginning (not
«optimal viewing position», O Reagan ¢A al .
marginal control of eye movements by morphemes

A I nitial fixation near the middle of the word A the
length of the Initial morpheme affects initial
fixation and modulates the location of 2 nd fixation



Hyona& Pollatsek1998)

’

A compromise between visual and morphemic
guidance, likely to be acquired during reading

development




(3) Root propeatiss spadfiedlly
Root Lengin

(Burani, Marcolini,Traficante & Zoccolott, 2018,Frontiers)

Morpheme-based reading speed is mainly a function of the Root

Do root properties modulate
c hi | dmogphetnk processing ?

Does root length differentially
affect reading processing in children with and
without dyslexia?



NASINO CAVALL INO

(smallnosg (younghorsg

A Longer roots are more informative access
units with less lexical competitors than
shorter ones, but they require an efficient
eye-scanning system to be processed as a unit
In a single fixation (Rayner, 1 9 7Regandéal.,
1984; Hyobna et al., 2017)



(smallnosg

NASINO CAVALL INO

(younghorsg

A Longroots can be processec

efficiently by good

readers, but might exceed the visual scanning

capacities of a dyslexic reac
Visuo-perceptual integration

er (no flexible /mature
:Initial fixations near

the word beginning, missing the middle of longer

roots ; Havelka et al., 2010 )



NASINO CAVALL INO

(smallnosg (younghorsg

Prediction:

Long roots may promote faster lexical
access and increase reading speed
particularly in typical readers




Participants

- Fortytypically developings™ graders

Within normallimits for readingspeedandaccuracy

- Twenty 6™ gradereaderswith dyslexia

Markedreadingdelay on a standareadingbatteryfor either
speedor accuracyor both 1Q levelwithin normallimits

Matched for gender, age and
non-verbal intelligence ( Raventest)

Burani et al., 2018



Word naming @

-

—
(Reading aloud t cas k= itDafbada o == >~

as fast'and as accurately as possible0 )

Dependent measures:

A RTs (onset of pronunciation)
A Accuracy



Materials

Sixty low-frequency (0-56 per million) words,with a root
andaderivationalsuffix (e.g., PIED-INO,0 | iftotalted )

Othographically phonologically and semantically
transparentall with familiar rootsandsuffixes

- Wordlength(6-11 letters)
- Rootlength (3-6 letters)
- Suffix length(3-5 letters)

Sixty simple filler words, to prevent a forced parsing strate



DITONE POTENZA SALVEZZA OCCHIATA
(big toe) (power) (safety) (glance)

PAROLACCIA SCHERZTTO LONTANANZA
(bad word) (joke) (distance)



Variables that may affect naming latencies to
derived words :

A Wordfrequency (e.g.Balotaet al., 2004)

A Woro Iength (e.g.,Zoccolottiet al., 2005)

A Rootfrequency (e.g.,Baayeret al., 2007;Colombo &
Burani, 2002Deacoret al., 2011; Mann &ingson 2003)

A Root Iength ? (Hyona& Pollatsek,1998effects

of lengthof the firstconstituenbn eyemovementys

A Suffix frequency? (Lazaro et al.2017 inlexical decisior



DITONE POTENZA SALVEZZA OCCHIATA

PAROLACCIA SCHERZAZTTO LONTANANZA

Longer roots are included in longer words
(Word length - Root length correlation : r=.79)

The respective contributions of root
length and word length should be disentangled

Root length residualized as predicted from

Word length
(Kuperman et al., 2010)



The longer the word,

. the lower the probability of accessing it
as a whole

. the higher the probability of morphological
decomposition

(see Bertram & Hyona, 2003; Niswander et al., 2000; Niswander &
Pollatsek, 2003)



RTs (ms)

RTs raw data

1800

- Children with dyslexia
1400 r M — 1475 mS
Typically developing children
M= 701ms

600

400

200

1 5 ' EH Mean
T C.1.95%

Due to the large difference between groups both in mean valu
and In dispersion measures, analyses of data were carried out
within each group separately



Data Analysis

A Linearmixed-effectsregressior{fBaayeretal., 2008 onRTs
A Generalizednixed-effectsregressioron Errors

Fixed effectPredictors:

- Word frequency
- Wordlength

- Rootfrequency
- Rootlength

- Rootfamily size
- Suffix frequency

All frequencymeasuresvere calculatedon a written child frequency count
(Marconi etal., 1993



Typically developing children

Coefficients of the best mixed-effects model on RTS

Fixed effects Estimate t value Pr (>|1)
(Intercept) 6.7478 88.227 <0.001
Word Length 0.0277 3.977 <0.001
Root Frequency -0.0226 -2.708 0.008
Root Length -0.0140 -2.022 0.047
Suffix Frequency -0.0174 -2.220 0.03

Children with dyslexia

Coefficients of the best mixed-effects model on RTS

Fixed effects Estimate f value Pr (>7))
(Intercept) 7.5393 61.960 <0.001
Word Length 0.0465 3.620 0.0006
Root Frequency -0.0485 -3.675 0.0005

Root Family Size 0.0320 2.217 0.03




Interpretation: RTs

For all readers, both typical and with dyslexia :

A The large word length effect confirms
laborious processing of low-frequency derived
words

A The facilitatory effect of root frequency along
with the absence of a word frequency effect
Indicates pervasive morphemic processing



For typical readers

A The reversed (facilitatory ) effect of root
length, over and above the Inhibitory effect of
word length, points to a stronger activation for
longer roots as particularly informative units for
word decoding: At similar word lengths, the
longer the root, the faster the response.



For readers with dyslexia

A The facilitation of root frequency indicates a
benefit from root activation to bypass
difficulties In processing whole-words within a
single fixation and to Increase reading speed

A The lack of root length facilitation suggests
that longer roots cannot result in specific
reading benefits because most of them are
for dyslexics too large units to be processed
within a single fixation



A The effect of suffix frequency for typical

readers only suggests parafoveal processing of
morphological information in readers with intact
visuo-perceptual span (greater modulation of the
location of 2nd fixation by long roots) . Readers
with dyslexia focus more on foveal information .

The (negative) effect of family size for readers
with dyslexia only (and lack of suffix processing)
Indicates uncertainty in planning pronunciation
when the root is compatible with several possible
suffixes/words (e.g., autista vs. durezza)



Accuracy

Typically developing readers: 2.2 % Errors

Children with dyslexia: 9.6 % Errors



Typically developing children

Coefficients of the best generalized mixed-effects regression
model on Accuracy

Fixed effects Estimate z value Pr (>z))

(Intercept) 1.0514 1.037 0.300

Word Frequency 0.2199 2.027 0.043

Suffix Frequency 0.4132 2.694 0.007
Children with dyslexia

Coefficients of the best generalized mixed-effects regression
model on Accuracy

Fixed effects Estimate z value Pr (>|z])
(Intercept) -0.4897 -0.631 0.528
Word Frequency 0.1433 1.930 0.054

Suffix Frequency 0.4252 3.636 <0.001




RootA Headstart to morphemic decompositién
Faster reading

But this may result in word -form substitutions,
mainly on low-frequency derived words

€.J.. OCCHIATA A OCCHIALI
VECCHIAIA A VECCHIACCIA
BIGLIETTAIO A BIGLIETTO
OSSARIO A OSSO
TENTAZIONE A TENTARE

Marcolini, Traficante, Zoccolotti, & Burani (2011)



Why Suffix effect onreading accuracy ?

(see also Traficante etal., 2011)

The Suffix

A is a strong cue for lexical status
(Quémart , Casalis, & Duncan, 2012) (See - iSmo)

A is a stress attractor  (Jarmulowicz et al, 2007: 2008)

giving a cue tw stress{poskiiodinn (Grimani & Protopapas., 2017)

A facilitates ea o-articulationn of the morphemic

combination in reading aloud



Assembling the pronunciation of (bound) root and
suffix after parsing implies re  -assigning
Stress

to the complex word (relative to root stress)
and planning a new co-articulation of the
morphemic combination

&/ETRO VE JRAIO
(glass) (glazier)



Summary of results from the different studies

V For reatteswith dyslexiathe availatiliity of morplneamiic
decanjpeiivanalwaysresuliisin fasiarreadimngspesell For
1) New anbknown words

2) High- andl Low-fiequansywords

3) Long wordsiitespstinecof root lengiln

VY For typically develgpingreadtesmorplnaniic
decanjpsiivarhasadvanigge mainly in the easeDf
1) New words

2) Low-fiequansywords

3) Wordswith long roots



Morpheme - based lexical reading

A Promotes decoding based on lexical access
Instead of sublexical correspondences

A Speeds up decoding when whole-word processing
IS less likely ( low-frequency complex words, not in
the readeros | exi con, but
roots and suffixes; words too long to be identified
with a single fixation)

A The morphological facilitation is larger in dyslexics

than In skilled readers (see also Elbro & Arnbak, 1996;
Carlisle & Stone, 2005; Suarez -Coalla& Cuetos, 2013)



A morphology -based compensatory

reading strategy In dyslexics?

(Elbr6 and Arnbak, 1996; Cole, Leuwers, & Sprenger -
Charolles, 2005; Cavalli et al., 2017)

Training based on morpheme processing more
efficient than training based on syllables or
other units (Elbré and Arnbak , 1996)

Severakecentstudies




Why no advantage of morphemic reading for skilled
readers in reading familiar words?

VY Largergrain-size units spaeilp readiing
Skilled readtescam procgsthe waitlas a whole (largar unit),

thusno advantgg®f morpihanes ¢smallarunits)

VYV Morphenicparsinghascostsaswell asbemsfiiks
(it doesnot neesssal\spa=ilp Praesssigy)

VY Word-basslreadlinpavoidsparsingand assearbhihag
cosiksassetiaiéavith morplinanecbaseireadiing



Morphological effects indicate
use of Roots and Sufffizes
as reading units of a larger grain size

than the single letter / phoneme

!

Morphemes
reduce the limitations in stimulus scanning
and increase
Fluency



Developmental Models of Reading

should include

. Lexicall represseritations decomposed in morphemes

should account for

. Perceptuall/fworadl propertiies of morphemes
. Difffeéning reading abilitées



Open issues

. Morphological effects dissociable from
Semantics ?

. Orthographic/Phonological transparency?

. Morpheme-based Spelling ?






(1) Advantage of morpheme -based
processing because morphemes help to get
t he wordodos meani n

It depends on the task:

Yes In
Text comprehension
Word comprehension
Lexical decision



Lexical decision:
Morpho -semantic effects ?

A Morphological effectONLY or MOSTLY in the presence
of a semantic (or orthographic) transparent relation

(e.g.,not withsegretariq departmentconceziongin
- younger

- less skilled (slower) readers

(Beyersmanret al., 2012; Schiff et al., 2012)

A In adults or more skilled readers, morphological effects

ALSO with opaque semantic (or orthographic) relations
(Mc Cormick Rastle& Davis, 2008)



Does morpheme-based reading (aloud) involve
semantics ?

Insensitivity of word naming to Semantics

(e.g., Balota et al., 2004; Baayen et al., 2006; 2007; Burani
et al., 2007)



Frequency x Imageability

(Mazzotta, Barca, Marcolini, Stella, & Burani, 2005)

1200 B HF/HI
1100 HF/LI
@ LF/HI
+. 1000 @ LF/LI
|_
900 -
800 -
700 - . Z

Grade

In Italian, imageability affects only

c hi

| dr en0s nfragmency gvords f



Semantic inteppetstalbility

More interjpiratdidie
A GUERROSO (warou3
A DONNISTA (womanis}

IIIII

IIIII

A CODISMO (tailism)
A VETREZZA (glassness

v
Lessinterpreataiiie

(see Burani, Marcolini, & Stella, 2002, Brain and Language;
Burani, Dovetto, Spuntarelli, & Thornton, 1999, Brain and Language)



Past-hoc Correlkitoors
Semantic Irtepptetaliility of Morph. Pseudowmrds
withh
Reading perfwrdaree

3rd 4th 5th Adults

READING (RTs) -.24 .09 -.04 -.09

ALOUD  (%Em) r 02 -.02 .16 .24
LEXICAL
DECISION  (%Err) r = A49* 52 300 67

Burani, Marcolini & Stella, 2002, Brain and Language;



Pseudoword Naming

O acor-Suffix. Hig Interpretability
Bl root-suttix, Low Interprelability
B o Root-No Suffix. Controls

660 15
650-

640" 10 -
630-

620 = 5 -
600 — 0

Mean RT (ms)
FIG. 2. Naming experiment: mean reaction times and percentage of errors for three types

of pseudowords: (1) root—suffix combinations with high interpretability: (2) root—suffix combi-
nations with low interpretability; and (3) no root—no suffix combinations.

Burani, Dovetto, Spuntarelli, & Thornton, Brain and Language, 1999



Lexical decision on Pseudowords

D GrammaticalViclation-Low Inte rpretabilty
B semanticViolation-Low Interpretability
B No Violation-High Interp retab ility

730
720
7107
7007
690+
680~
670

A B c
Mean RT {ms)

30
25 -
204

151

10

A B 0
%Errors

FIG. 1. Lexical decision experiment: mean reaction times and percentages of errors for
three types of root—suffix pseudowords. (A) Violating the grammatical restrictions on the
category of the base; low interpretability. (B) Violating the semantic restrictions on the base;

low interpretability. (C) No violation; high interpretability.

Burani, Dovetto, Spuntarelli, & Thornton,

Brain and Language, 1999



(2) Orthographic / phonological transparency

A Transparentith respecto
thebaseée

A dominazione domin)
dominatiord

A imitazione {mit-)
amitationd

A Non transparentith
respecto the base

A distruzione distrugg)

aestructiod

A aggressionegggred)

daggressiod




Orthographic / Phonological transparency
Naming studies

A Carlisle& Stoneg2005):
effectson accuracyin
elementaryschoo] effectson
speednly in youngerkids

A Deacoret al.(2011): effects
only on lowfrequency words

A Carlisle(2001):

stablewords(e.g., CULTURAL)

betterthan
unstablevords(e.g., MAJORITY)

In bothtypical anddisabled
adolescenteaders

A Shiff et al. (2008):

masked primingon Hebrew

third- and seventgrade
children. Morphological
facilitation on targets when
primes and targets contained all
three letters of the root.d\
morphological facilitatiorwhen
primes and targets did not
overlap in the surface forms of
the root
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Health and Disability

How orthographic transparency affects morphological processing

in young readers with and without reading disability
MIGUEL LAZARO,' LAURA GARCIA" and CRISTINA BURANI>
"E'em roment of Pavehology, University of Casilla la Mancha, Toleds, Spain

*nmitte af Cogpnifive Seisncer and Technologies, Rome, Dk
Ton o - . - ]
Uiniversity of Trieste, Trieste, Inaly

Spanish children (8 -9 ys. old)

Tasks:
- Word definition
- Lexical decision



A Transparent

A jardinero(jardin)
figardeneg ar de n o

A semana(semanj
fweeklyw e e k 0

A cantante (cantar)

Asingersingo

A Nontransparent

A obrero (obrg
Alabourerw o r k O

A dentista dientd
ndentisttootho

A mortal(muertd

fAmortaldeatio

Lazaroet al (2015)




Definition task

Scores of the definition task

138

s A
/// —- Reading disabled childran
12

// Children matched by
0,9 =/ e vocabulary size

Children matched by
—h- : )
0.6 chronalogical age

0.3

Orth. Alteration Mo orth. alteration

Lazaroet al (2015)



Lexical decision task

Response latencies for each group of readers and BF

2400

2200

2000

1800

1600

1400

1200

1000

300

‘..V —h—Reading disabled
children

y = Children matched

by vocabulary size

|
-/. == Children matched
—— by chronological
age
Orth. No orth. Orth. No orth.
Alteration Alteration Alteration Alteration

High BF

Low BF




Results

Definition task all children, irrespective of reading skill, were
worse at defining derived words that had an orthographic alteratic
of the base stem than words with no orthographic alteration

Lexical decision:taskdonger RTs for words witmorphe
orthographic alterations than words withoutrphaorthographic
shifts (see als®Quémari& Casalis 2014; Carlisle et al., 22§} base
frequency affected derived words with no orthographic alteration
more than words with alterations, irrespective of reading skill

Overdlt all children benefitted from a high frequency base, and
morphological processing was affected by orthographic alteration:
similarly in proficient and impaired readers




(3) Morpheme -based spelling In
Italian children
with and without dyslexia



In Italian,

morphological decoding
IS not necessary for

correct spelling

(see Pacton & Deacon, 2008)

English

French

Iltalian

/el : bed, head, said

health( f r om
root consistency)
MAGIC A Magician
DISCUSS Discussion

EXPLAINA Explanation

/et/ In diminutives:

-bite @f O | et
girl 6; ma
ol i1 ttl e h

Not | aite, -ete,-éte

castta dittle hous®
fretta durryd

purezza@urityd
carzzaccaressé

pesta dveighed
pirata @irated




Do morphemes affect spelling accuracy ?



