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Resumen

En este trabajo se presenta una revision de los ganodelos mas importantes sobre lectura queepued
guiar la intervencion en el caso de los nifios déiouttades en ella. En particular el articulo smira en

la evidencia sobre el papel de los constituyentefaidgicos en el reconocimiento de palabras yeen |
lectura en voz alta. Los datos de nifios con y ssfexla muestran la utilidad de la segmentacion
morfolégica para mejorar la fluidez y la comprensi@éctora. Los resultados que se presentan son
interpretados a la luz de la propuesta de Graifgéiegler's (2011). El marco que ofrecen estos ego
sobre procesamiento lector puede ser consideragm couy interesante dado que ofrece una vision
integradora de la adquisicién lectora en la cuatdaciencia morfolégica puede desempefiar un papel
importante junto con los componentes fonolégicdenplégicos. En este trabajo se presentan también
algunos ejemplos de intervenciones destinadas aranggl uso de los constituyentes morfolégicosoge |
nifios con dificultades lectoras.

Palabras claveAdquisicion de la lectura; Modelos de lectuidprfologia.

Abstract

This contribute provides a review of the main reskadata and models that can guide training
interventions in the case of reading difficultiesparticular, the paper is focused on evidencesenrng

the role of morphemic constituents in word recdgnitand reading aloud. Data from children with and
without dyslexia show the usefulness of morphenaicsing to improve fluency and comprehension. The
results are interpreted in the light of GraingerZ&gler’'s (2011) proposal. It can be considered an
interesting framework to model reading processe# affers an integrate view of reading acquisitin
which even morphological awareness can play an itapb role along with orthographic and
phonological components. Some examples of trainntgrventions aimed at improving the use of
morphemic constituents in children with readindidifities are presented and discussed.
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Introduction

Learning to read: is it a matter of grain size?

Learning to read is a complex task that involvegess functions beyond visual and
phonological processing, i.e. the allocation otmtibn, eye movements, spatial and
temporal processing, memory, semantic associatidng, also affective and
motivational components, which influence the engag® in the task. With practice,
most of the functions involved in the decoding gsxare automatized and children get
free cognitive resources to deeply elaborate timecd of the text they are reading.

The time required to reach a good rate of accuaackfluency in reading aloud
varies according to the consistency in graphemghtmeme mappings of the language
that has to be read. Spanish, Italian, German am@kGchildren show a more rapid
reading acquisition than children reading deepamtaphies, as shown, for example, by
studies comparing Spanish with Portuguese childBafior, Martos, & Cary, 2002)
and Spanish with French and English children (Goswa&ombert, & de Barrera,
1998). Seymour, Aro, and Erskine (2003), compaEnglish with 12 other European
languages, found that, by the end of the first grd@reek children can read 90% of
familiar words correctly, while Scottish Englishaceng children showed only 34%
accuracy. Based on this evidence, Ziegler and Go$\(2005) suggested the grain size
theory, according to which the readers of shallothagraphies can rely on small grain-
size units, hence they can acquire a decodingeglyathat leads to high levels of
accuracy quite soon.

However, even though the grapheme-to-phoneme csiovercan help in
reaching a good rate of accuracy in early readoyigition, there is strong evidence
that skilled readers, even in shallow orthographaesivate whole-word representations
to speed up reading and have fast access to th@mgeda relevant corpus of data from
Italian language shows both lexical (e.g., freqyeand stress assignment effect) and
sublexical (e.qg., length effect) effects in readahgud in Italian adults and children with
and without dyslexia (Barca, Burani, Di Filippo, Zoccolotti, 2006; Barca, Ellis, &
Burani, 2007; Paizi, Zoccolotti, & Burani, 2011)dasimilar data have been found by
Davies, Rodriguez-Ferreiro, Suarez, and Cuetos2)2@ii Spanish children. These
results are consistent with Share’s Self-Teachingdthesis (1995, 2008), which
suggests that repeated identification of a wordouph pre-lexical phonological

processing leads to the elaboration of the cormedipg orthographic representation.
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So, the orthographic lexicon would develop as asequoence of sublexical grapheme-
to-phoneme processing, and that is the reason why & shallow orthographies,
lexical effects can be found from the early stafjeeading acquisition (Zoccolotti, De
Luca, Di Filippo, Judica, & Martelli, 2009).

An intermediate, meaningful grain size: The rolenairphemic constituents
A wide corpus of data has shown that in front afigoand complex words (e.g.,
development a relevant contribution to the activation ofitat representations comes
from the identification of morphemic constituengsg(,develop, -men). In fact, many
studies have shown that morphological awarenessdated to word reading. Mann and
Singson (2003) found that in the first year of sawhavord reading is predicted by
phonological awareness, but the reading abilitiffthf-grade students is better predicted
by morphological than by phonological skills. Otlsudies showed that poor readers
have difficulty in reading opaque words (Carliskone, & Katz, 2001; Windsor, 2000),
but benefit from the morphemic structure of tramepaiwords (Carlisle, 2000). Carlisle
and Stone (2005) found that both lower elementeaglers (grades 2 and 3) and upper
elementary students (grades 5 and 6) were moreaeadn reading derived words with
a transparent structure, but only the lower-gradelents were faster too. They also
showed that middle and high school students reashgibgically transparent derived
words more accurately, but only the younger readidnsparent words more rapidly as
well. The effect of morphological awareness onrledy to read has also been suggested
by Casalis and Louis-Alexandre (2000), who obseruedrrench, a clear effect of this
competence in grades 1 and 2. Jarmulowicz, Hayarlaand Ethington (2008)
proposed a developmental model of reading, groundea path analysis carried out on
data from third-grade students. They assessed tieet eof receptive language,
phonological, morphological and morpho-phonologiaalareness and decoding skills
(reading non-sense words aloud) on reading compsstre Data showed that only
receptive language and decoding have significantecti effects on reading
comprehension, but morpho-phonological and phoncdébgwareness had significant
effects on decoding, and morphological skills afedanorpho-phonological awareness.
The attitude to using the morphemic structure efcad has been observed in
different languages, varying by orthographic deptid morphological richness (see,

e.g., Verhoeven & Perfetti, 2011). Morphemic pagsia influenced by the relative
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frequency of the whole word and of the base, andhkyproductivity of the affixes,
both in a shallow orthography such as Italian (Mant, Traficante, Zoccolotti, &
Burani, 2011) and Spanish (Lazaro, 2012) and irepdrthography such as English
(Deacon, Whalen, & Kirby, 2011).

This pattern of results suggests that during ldgracquisition, in order to
optimize the fluency, the accuracy and the comprsioa of the text, children not only
learn to use grapheme-to-phoneme associationsalbatto detect chunks of letters,
such as morphemes. These units can be extractedtfi® language input as consistent
associations among sounds, orthographic pattertisreaanings. So, for example, the
words “desirable”, “undesirable”, “desirably”, “uasirably”, “desiring”, “desired”, etc.,
share the same base “desire” plus prefix (e.g.;”yuand suffixes (“-able”, “-ably”,
“ing”, “-ed”), and their meanings can be easilytraxted from the combination of the
meanings of the base and the affixes, even thobhghwhole words can be rather
unfamiliar.

Morphemes can be particularly useful in the ealgiges of reading acquisition,
to identify patterns of letters that are very cetesit among several words. They are
units larger than single graphemes, and can befasser than the corresponding string
of letters, as they allow the time-consuming grapé&do-phoneme procedure to be
avoided. Their role can also be very crucial inofavg lexicon enrichment and reading
comprehension. In front of new words, the oppotiuto identify familiar morphemes
can help children in understanding the meaning autlexplicit instructions. Evidence
of this role comes from studies on the processingseudo words in Italian (Burani,
Marcolini, De Luca, & Zoccolotti, 2008; Traficant®arcolini, Zoccolotti, & Burani,
2011), and French (Quémart, Casalis, & Duncan, 2012

The question of the independence of the morpholeifgct from phonology
awareness in learning to read has been raised mn NR000), who underlined that
morphemic units are grounded on phoneme- and $gdkbe units. This question is
mostly relevant in studying dyslexia. On the onendjaaccording to the view
considering phonology as the area in which the aeécit of dyslexia can be
identified, one can expect that the phonologicdicacies of children with dyslexia
do not allow them to reach morphology awarenessth@mther hand, evidence from
the above-mentioned experimental data seems to ri#rate that they can improve

their fluency and accuracy by using morphemic ur@asalis, Colé, and Sopo (2004),
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comparing children with dyslexia and reading agetmts, found that phonological
impairments would prevent the explicit segmentatidaffixes, leading to lower scores
in morphological tasks. However, children with dysa were more fluent than younger
controls in producing words sharing the same tabgete. This result suggests that
children with dyslexia may benefit from oral as had written language input in order
to develop morphological skills. Given their phavgital difficulties, they are more
likely to activate semantic information than toyrein phonological information, but
they are able to use morphological processing it hup compensatory strategies in

reading.

What kind of information drives morphemic parsingeading?

To test the mechanisms involved in processing nuaggically complex words, the

masked priming paradigm in a lexical decision thak usually been adopted both in
adults (Longtin, Segui, & Hallé, 2003; Rastle, Bawlarslen-Wilson, & Tyler, 2000)

and in children (Beyersmann, Castles, & Colthe201,2; Casalis, Dusautoir, Colé, and
Ducrot, 2009; Quémart, Casalis, & Colé, 2011; Scitaveh, & Fighel, 2012). This

paradigm comprises a sequence of events that stahishe presentation of a forward
mask (500 ms), then goes on with the presentatioa briefly (about 40-70 ms)

presented stimulus (the prime), followed by thgéastimulus, on which the participant
is asked to produce his/her response about thealéyiof the item. Rastle, Davis, and
New (2004), from data with adults, proposed thatphemic parsing is carried out on
the basis of orthographically defined chunks ofelest corresponding to morphemes,
regardless of any semantic relationship betweea bad affixes. The so-called corner-
CORN effect refers to the fact that the presence lodise and an affix (gold + -en; corn
+ -er) is sufficient to trigger morphemic parsinip other words, any morpho-

orthographic surface structure can produce primiflgese data led the authors to
conclude that in skilled adult readers morpholdgidacomposition is semantically

blind. From that seminal work a lot of experimensaldies followed (see Davis &

Rastle, 2010; Diependaele, Sandra, & Grainger, 2B8@Iman, O’Connor, & Moscoso

del Prado Martin, 2009; Rastle & Davis, 2008) andather inconsistent framework
emerged, which has been interpreted in three differmodels of morphemic

processing. According to the so-calledrm-then-meaningpproach (Rastle & Dauvis,

2008), the first stage of morphemic parsing is thapping of the letter string in
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morpho-orthographic representations, while semaartalysis is carried out later in the
process. TheSupralexical decompositioraccount (Giraudo & Grainger, 2003)
underlines the role of semantic components andufaet that morphemic units are
only recognized through a morpho-semantic decortipasiFinally, hybrid models
(Parallel dual-route accountsDiependaele et al., 2009; Feldman et al., 2008%lipt
that morpho-orthographic and morpho-semantic deositipn occur simultaneously.
Recently, Dufiabeitia, Kinoshita, Carreiras, andridq2011) used a cross-case masked
priming same-different task and found, in Spanidhta supporting the view that
morpho-orthographic segmentation is not an obliyatmomponent of orthographic
processing, but a device that can be applied orthernwthe activation of lexical
representations is required, such as in a lexieaistbn task. This supports multiple-
route models, in which morpho-orthographic segntemtais one of the available
mechanisms for lexical access, but is not a comopul§ast pre-lexical step in the
orthographic processing system.

As for children, Casalis et al. (2009) found, irefkech fourth-graders, a priming
effect for morphologically (e.glaveur-LAVAGE and orthographically (e.gavande-
LAVAGHE related pairs when the early phase of processitapped (prime duration: 75
ms), while at long prime duration (250 ms) only ptegmic condition gives rise to
priming effects. Authors interpreted the data amlewe that both orthographic and
morphological information are used, in differentapls of processing. Beyersmann et
al. (2012) pointed out that in Casalis et al.'s 020 experiment there was no
pseudosuffixed condition, corresponding to the es®@ORN pair. In their work they
presented Australian, English-speaking third- amfith-§raders with morphologically
(e.g., golden-GOLD), pseudomorphologically (e.ggotimer-MOTH) related pairs and
control condition. With 50 ms prime exposure théyained a priming effect only with
the truly suffixed condition. Based on these d#te, authors suggested that children
learn to use the morphemic structure of complexdaafter having understood the
meanings of related entities that characterizeafetghole words sharing the same root.
In other words, after a number of word represematisharing the same root have been
acquired, children will understand the links betweworphemic constituents and the
corresponding meanings, and they become able tothisecompetence in reading

complex words.
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Quémart et al. (2011) presented French thirdh-fiind seventh-graders with a
masked primed paradigm, using three different SOAprime (60 ms, 250 ms, 800
ms). They found that morphological relationshipdueoed priming effect whatever the
prime duration, while the priming from pseudodetiwa condition was similar to the
morphological one at 60 ms, but lower than thaddoon at 250 ms prime exposure. At
800 ms the pseudoderivation priming effect disapamkashowing that with long prime
duration the activation of semantic properties adrphemes is required to trigger
morphemic parsing.

The pattern of results from English and Frenchdehit is not very consistent
and further experiments are needed to understamddle of form and meaning in
morphemic parsing during reading acquisition. Imtipalar, a relevant variable could
be the orthography system of the language: shatidographies could lead to a more
evident morpho-orthographic effect, due to the agthphical and phonological
transparency of the morphemic structure in most ptexn words, while deep
orthographies would require a higher involvemens@fantic components. In Italian,
Traficante, Marelli, and Crepaldi (2012), using i prime duration, in third to fifth
grades, found a priming effect only for the mormgital relationship (e.gfarinoso-
FARINA mealy-meal), but not for pseudoderivation (ewiplenza-VIOLA violence-
violet) and orthographic condition (e.gostume-COSTOcostume-cost). Data are
consistent with the hypothesis that in the courfseeading acquisition, form-meaning
mapping is crucial to detect morphemic units.

In order to better organize the complex patterrdata supporting the role of
morphemic structure in learning to read, and ta fotues for making up reliable and
effective rehabilitative interventions, referringg models of reading acquisition can be

very helpful.

Modelling reading acquisition: from graphemes torptemes

The Dual-Route Cascaded ModBIRC. Coltheart, Rastle, Perry, Langdon, & Ziegler,
2001), based on clinical data from adults with &egldyslexia, has given us a useful
framework to share data and hypotheses on writtah processing, to produce a
diagnostic taxonomy and to imagine which processcthild we are observing is likely
to activate during his performance, in particuldrether he/she is using the visual-

lexical route or the grapheme-to-phoneme correspacl rules (Figure 1).
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Figure 1 — Dual-Route Cascaded Model (from Coltheal., 2001)

A competing way of representing reading processmaes from the connectionist
approach, which produced the so-callBdangle Model(Seidenberg & McClelland,

1989) (Figure 2) and several other one-route mad&ut, McClelland, Seidenberg, &
Patterson, 1996). Usually in these models themoiglistinction between lexical and
sublexical routes, but reading is explained in gmwh associations among semantic,
phonological and orthographic representationsnkgiby the system during repeated

exposure to the oral and written language.
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—

Orthography Phonology

Figure 2 — Triangular model (from Seidenberg & Mei@@ind, 1989)

Both models, theDRC and Triangle model have been implemented on English
monosyllabic words, but several efforts have beeadento also take into account
morphological effects. So, on the one hand, Raatig Coltheart (2000) proposed a
DRC model useful for processing disyllabic words.this framework, an automatic
pre-lexical mechanism is proposed, aimed at iswatsuffixes on the base of
orthographic patterns. The morphemic units actovatethe first stage are orthographic
chunks (e.g., -ing, -ed, -er, etc.), which are maftcally activated as soon as the
correspondent letters are detected in the stimlata from Rastle, Davis, and New’s
(2004) experiments support this model and sugdest the presence of morpho-
orthographic units is a sufficient condition for mpbemic parsing to be triggered (see
corner-CORN effect) (but for a different point aéw, see Dufabeitia et al., 2011). On
the other hand, the Triangle model does not consspecific representations for
morphemic units, but proposes that morphemic avesermerges as a complex pattern
of associations between orthographic, phoneticsgnaantic representations. According
to this approach, morphemic units bear with thenammreg information and can speed
up the reading process leading to faster activatioassociated orthographic, phonetic
and semantic representations.

A new model, which is worth considering, has beswppsed by Grainger and

Ziegler (2011). The authors describe a dual-ropt@@ach to orthographic processing

171



Traficante. Revista de Investigacion en Logopedia012) 163-185.

that postulates the existence of two fundamentdilferent kinds of sublexical,

orthographic codes. This distinction has a parcutelevance for the aim of
considering the role of morphology in reading aedian, as it allows a developmental
perspective to be assumed that can offer integestires to make up rehabilitative
intervention.

The authors start from the BIAM model (Bimodal hatetive-Activation Model;
Diependaele, Ziegler, & Grainger, 2010; Graingef&rand, 1994; Grainger & Ziegler,
2008; Jacobs, Rey, Ziegler, & Grainger, 1998), Whaescribes the silent reading
process. It presents two routes from orthographgetmantics, i.e., a direct route via
orthographic units and an indirect route via phoggl (Figure 3). This approach may
well account for the rapid involvement of phonolmi codes in the process of silent
word reading (Braun, Hutzler, Ziegler, Dambacher]a&obs, 2009; Diependaele et al.,
2010; Grainger & Ziegler, 2008), but has been frriteveloped to better simulate how
a skilled reader, given a letter string, in a velnprt time (about 250 ms per word), can
uptake information from the stimulus and make betgemantic information needed for

comprehension.

Output Phoneme
—»Speech
Associative network

Letters Graphemes Input Phonem

,-______
R A

Visual Input Auditory Input

Figure 3 — The Bimodal Interactive-Activation ModBIAM) (from Diependaele et al.
2010)

In particular, Grainger and Ziegler (2011) triedbietter specify the processing

of the orthographic information. They assumed ttagpeed up the process, two kinds
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of route are activated in parallel. On the one hahe system uptakes the information
about the presence of letter combinations, withprgcise positional information
(coarse-grained orthographyto reach target identification as soon as possiat a
glance ({liagnosticity. Letter combinations with low frequency of co-ooence are
more diagnostic of the identity of the word, sa, dgample, in front of the letteysa, y-

c, y-h, y-t, etc., it is quite easy to identify the wordcht On the other hand, when there
are letters that co-occur very often in the langudg.g., multi-letter graphemes,
affixes), they can be groupedchiuinking to form higher-level orthographic
representations fije-grained orthography coding precise information about the
ordering of letters in the string. This mechanis@ads to an improvement in the process,
through the reduction of units to be activated (Fég4). Both the routes send activation
to a whole-word level, in which only the represéinota corresponding to the visual

input enables the associated meaning to be adiivate

semantic

whole-word
orthography / \
car hair chair chain pair
A A
DIAGNOSTICITY v v CHUNKING
C-H C-A C-I C-R
ch—ai -r
H-A H-l H-R
A-l AR I-R
A A
Coarse-grained Fine-grained
orthography orthography

#CHAIR#

A A A

VISUAL FEATURES

Figure 4 — Grainger & Ziegler's (2011) dual-roufgmeoach to orthographic processing

In this model, morphological awarenessofpho-semantics leyek represented
in the organization of the whole-word representstjowhich emerges from the
experience of the overlapping of several wordomfand meaning. Morpho-semantic
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representations provide bidirectional connectiatjyong whole-word representations
belonging to the same morphological family. Thie@fic connectivity plays a central
role in processing complex words. In front of tlkisd of target, through the fine-
grained orthography route, sublexical morpho-ortapgic segmentation of the string
leads to the activation of the stem and the affiX¢é®se representations send activation
to the whole-word level and, thanks to the speti&rconnectivity among words
sharing form and meaning, the activation of thgeais enabled.

The integration of the two orthographic pathwaythwihe phonological route of
the BIAM produces a multiple-route model of wordrgwehension in silent reading, in
which only the fine-grained representations intgfavith sublexical phonological
representations. This complex model can be usefulriderstanding how children learn
to read.

Grainger and Ziegler (2011) start from the obséowathat the beginning reader
has two sources of information available, i.e., khewledge of the alphabet and the
spoken vocabulary. So, his/her main task is to@asoletter identities with sounds that
resemble whole-word phonological representationknaivn words (Figure 5). In the
first phase (Step 1), orthographic input is proeddstter by letter, as letters and letter
combinations are phonologically recoded. Accordimgshare (1995), each successful
decoding can provide the beginning reader withdpportunity to create connections
between the word form and the meaning. Throughrépeated exposure to printed
words and the laborious serial procedure of thenplagiical recoding, a parallel letter
processing develops. Children begin to codify te#iigings through location-specific
letter detectors (Step 2), which gradually leadsh® two types of orthographic codes
described in the model (coarse-grained and finaxgd (Step 3).

To improve reading acquisition, a useful strategya optimize the mapping
from letters to meaning through the activation afihpvays already used to map speech
onto meaning during spoken language comprehengiomway to develop the fine-
grained processing route, i.e. the route providingess to semantics via phonological
and morphological representations, is to help thi&ien in detecting frequently co-
occurring letter combinations, favoring chunkingne§e representations are particularly
relevant for detecting suffixes or rhymes, for whithe coding of letter position is

crucial.
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morpho-semantics

whole-word whole-word
orthography / \ phonology

arm farmer farm | Jfarm/ [farmer/ farm/

A 4

A A

DIAGNOSTICITY ¢ CHUNKING v

F-A F-R F-M

f—a—-r—mer &> [f//al/r/Im/ kr/
A-R A-M R-M
R-E M-R
A A A

Coarse-grained @ Fine-grained Phonology
orthography orthography

@A PEARMER # s 1O
11

VISUAL FEATURES

Figure 5 - Steps of reading acquisition: phonemithographic and morphemic
components in a multiple-route model of silendieg (adapted from Grainger &
Ziegler, 2011).

During the learning of fine- and coarse-grained respntations, attention
function has been found to be a critical factolemrning dependencies among elements
(e.g., Le Pelley, 2010; Pacton & Perruchet, 2008)earning to read, usually external
supervision leads children to focus attention omtigoious elements, teaching them that
a given complex grapheme corresponds to a pantiphlaneme. In this way, a child can
learn that a contiguous sequence of letters cavretgp to pre-existing phonological
and/or morphological representations, acquireghoken language.

If the description of reading acquisition made bsai@ger and Ziegler (2011)
has a good fitness to the real process, then aue @mnder whether it is possible, for
an external teacher, to improve the learning offithe-grained orthography mechanism

and improve reading ability in poor readers andhitdren with dyslexia.

Is teaching morphemic parsing useful?
According to the developmental description of Ggainand Ziegler's (2011) model, it

has been assumed that in early phases children leaencode graphemes and other
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sublexical units into the corresponding phonemebichv address the whole-word
representations and activate the associated mear8ogit can be assumed that, at least
for beginning readers, phonological awareness, the. ability to analyze and blend
phonemes, plays a central role in reading acqaoisiti

In English literature, in which the assumption thdack of phonological skills is
the core deficit of developmental dyslexia (see, dgample, Boada & Pennington,
2006; Snowling, 2000), there is a lot of interventaimed at improving phonological
awareness (see, for example, Torgesen et al., 2085 kind of training, however, has
effects on accuracy and comprehension, but not eading speed. In shallow
orthography languages (such as Spanish, Italiann&eg Dutch and Finnish), due to
the consistency in grapheme-to-phoneme correspoedatyslexia is not associated
with low accuracy, but with slow reading speed. iffprove this component, three
different approaches have been applied: a) readipgtition, which asks children to
read the same words and texts several times; lfetinexposure duration (LED), to
force the use of sight reading of more letters;usg of sublexical units (digrams,
syllables, morphemes).

Marinus, de Jong, and van der Leij (2012) noted tie first technique leads to
improvement only in reading trained materials (@hafaughn, & Tyler, 2002), while
the LED technique applied by van den Bosch, van,Bomd Schreuder (1995) also
shows some effects on untrained words. In lighthaf latter results, however, it is
unclear whether the improvement in reading speeddsnsequence of the application
of more efficient reading strategies or an incrdasge of letter clusters.

Different trainings have been applied to enhaneaue of letter clusters, but the
transfer effect to untrained clusters or to newdsambedding trained clusters is small.
To interpret this failure, Marinus et al. (2012)sebved that this kind of training has
mostly used implicit methods to teach the use téleclusters, focusing particularly on
the visual aspect of the clusters. So the auth@denup an intervention in which they
proposed an explicit training on the links of tHerllled sounds to the letter cluster and
on the use of these clusters in word recognitidmeyTtrained about 60 second-grade
poor readers with two different methods, a clust@ning (trained clusters: st-, gr-, bl-,
tr-) and a letter training (trained letters: g,tr, b, 1). They managed to improve reading
speed in trained clusters and letters, but dicobtdain the generalization of the effect in

untrained clusters and words. Marinus et al. (2@®jcluded that their results, along
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with data from other training studies in German @&hdch (Hintikka, Landerl, Aro,
Lyytinen, 2008; Marinus & de Jong, 2008; Thalerneh Wimmer, & Landerl, 2004;
van Daal, Reitsma, van der Leij, 1994), suggedt tthe acquisition of letter clusters is
not a causal mechanism behind the development ad veading speed in transparent
orthographies. They hypothesize that wider graze-sinits can give better outcomes, as
studies with syllables in Italian (Tressoldi, Vi&,lozzino, 2007), Dutch (Wentink, Van
Bon, & Schreuder, 1997), French (Ecalle, MagnanC&mus, 2009) and Finnish
(Huemer, Aro, Landerl, & Lyytienen, 2010), and stady with morphemes in Danish
(Elbro & Arnbak, 1996) seem to suggest.

It is worth noting, however, that the training gflable decoding generally has
different outcomes than the training of morphenasssyllable training may increase
accuracy and reading speed, while morpheme traieguds to improvement in reading
comprehension and spelling. Elbro & Arnbak (19960 published a study based on
morphological training, presented children with ldyg&a (mean age = 11 years) with
activities proposed by class teachers aimed ae#&song morphological awareness.
They proposed oral exercises on compounding, desivand inflection and assessed
children’s abilities in several tasks before anteraBB6 training sessions lasting 15
minutes each. Results showed that it is possiblegaio morphological awareness in
children with dyslexia, but this improvement didt remtomatically produce a large
effect on decoding skills. Only reading comprehensand spelling gained quite a lot.
As for text comprehension, it seems that the erpamntal group learned to make better
use of their decoding skills (whatever they are¢using on the morphemic structure to
make out the meaning. As for the unexpected impnare in spelling, the authors
propose that in this activity, differently from dBag, there is the time to activate
linguistic knowledge and so to recognize and apipéymorphemic structure properties
to correctly write down complex words. Moreover, e thmeaningfulness of
morphological segments can make it easier to Hwdtin the working memory while
spelling, leading to a higher rate of accuracy. M/thie morphological structure of the
word is available to the speller, according to &llnd Arnbak (1996), it is not fully
available to the reader, who has to decode frotrtdefight strings of letters that he/she
cannot identify as morphemic units until the whelerd is recognized. In other words,
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the reader can recognize the prefex in reappearonly after reading the whole word,
while the same sequence of letterss not a prefix in the wortegular?

The promising results on spelling were replicatgdTisesmeli and Seymour
(2009) in English. The authors found that, in adoéats with dyslexia, morphographic
training improved spelling not only of trained-dexdl words, but also of untrained
structurally analogous words, and this result wagiterm persistent.

Conclusions

The wide corpus of data on the role of morpholagliteracy acquisition suggests that
improving morphological awareness and teaching tmerpc strategies may be a useful
way to help children with dyslexia to compensate tleeir difficulties in decoding
written language. In particular, outcomes of tnagnstudies show that focusing on the
morphemic structure of words may lead to better texnprehension and more accurate
spelling.

Even though experimental data on the mechanismeivied in morphemic
parsing are controversial, reading models derivedhfthem can offer an interesting
framework to understand observed behavioral dada@drive assessment and training
of reading difficulties. They can allow us to cafesi not only the weak, but also the
strong points of the reading attitude of the chile are observing. In a multiple-route
approach, we are more likely to find the route@ding to the goal: reading to

understand, to know, to enjoy.
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