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1 INTRODUCTION

While early language development is consideredfidhadation for later educational
and academic achievement and is important for kadeptation (Reilly et al., 2010),

language delays and disabilities related to languayelopment are often identified
at the age of 5 or even later (P. Lyytinen, Eklu&dlyytinen, 2005). It has been

reported that children with language delays havergroreading, spelling and math
skills and more emotional and behavioural diffimdt (Hohm, Jennen-Steinmetz,
Schmidt, & Laucht, 2007; Justice, Bowles, Pencenibull, & Skibbe, 2009). From a

clinical and educational perspective, it is advgatais to predict, prior to

kindergarten, which children will have weak langeiaills in middle childhood (P.

Lyytinen et al., 2005). By examining the readingelepment of children with early

weaknesses in language development we can guiddisad targeted interventions
in order to minimize the detrimental effects of #aely language delays.

Of the language learning disabilities, expressamggliage delay is one of the most
frequent concern for parents and health care peosjdand it is also one of the most
common reasons that young children are referrece¥aftuation (Ghassabian et al.,
2014; Rescorla, 2011). Despite the fact that soate talkers demonstrate only
expressive language delays, there are others delayeeceptive language as well

(Rescorla, 2011) and so far findings reveal thalyedelays in both receptive and

expressive language are more detrimental for lateguage and reading development
(P. Lyytinen et al., 2005).

Both environmental and genetic factors and theteractions affect children’s
language development (P. Lyytinen, Poikkeus, Lagkktund, & Lyytinen, 2001,
Reilly et al.,, 2010). Late talking has been studeedensively as an indicator of
language development at age 2, and it is founctta fisk factor for later weakness in
language ability (Reilly et al., 2010; Rice, Tayl&r Zubrick, 2008; Zubrick, Taylor,
Rice, & Slegers, 2007). The main interest of thespnt study is to examine whether
late-talkers identified at 24-30 months continudéve weaker language and reading
skills at school age. The development of readingrfty and reading comprehension
is compared in grades 2, 3, 8 and 9 between grofipshildren with delays in
expressive and/or receptive language to childreh typical language development.
This study is a continuation to study by P. Lyytiret al. (2005) who examined the



paths of late talkers and effects of early expuesand/or receptive language delays
until age 8 and it is a part of the Jyvaskyla Lamginal Study of Dyslexia (JLD) in
which children with and without familial risk forydlexia have been following from
birth to school age (H. Lyytinen et al., 2004). T8tady focuses on reading fluency
and comprehension development and excludes reagitigacy because the Finnish
orthographic system is considered to be one ofrtbst transparent (Seymour, Aro, &
Erskine, 2003) and consequently most Finnish afiidcan easily read accurately
already during the first year of formal educatiéh Lyytinen et al., 2006).

2 |IDENTIFICATION OF LATE TALKERS

In the literature, the term “late talkers” or “ahién with expressive language delay”
refers to those toddlers who developmentally detnatesdelays in particular aspects
of language, e.g. vocabulary, phonology or syntdawa & Spanoudis, 2014). Late
talkers’ main characteristic is a substantial défajnguistic production compared to
that of their typically developing peers. They &pically identified on the basis of
their limited expressive vocabulary and/or receptimnguage at the age of 18-35
months old (D'odorido, Assanelli, Franco, & Jacd®)7; Hawa & Spanoudis, 2014;
Rescorla, 2011) considering that they do not hawe @ther deficits (cognitive,
neurological, socio-emotional or sensory) (Hawa @gasoudis, 2014). The term “late
talker” is used in order to discriminate these digh from those with specific
language impairment, because of the significanteeage of them who recover and
the relatively positive outcomes that are typicaligsociated with this group of
children (Roos & Weismer, 2008).

Over the past decades, researchers have focustn @arly identification of young
children with delayed language acquisition and eggive language difficulties (see
for example: Ellis & Thal, 2008; Henrichs et al012; Paul & Roth, 2011; Rice et al.,
2008). As it has already been cited above, onenib&t common characteristic of late
talkers is the expressive language delay whicthgeved in many other syndromes
related with speech and language problems (e.dlectieal disability, autism
spectrum disorder) (Rescorla, 2011; Rice, WarrerBedz, 2005). This makes the
identification of late talkers problematic. Anothehallenge is the differentiation

between the transient and the persistent diffiesiltn young children. According to



Scarborough (2001) it seems that milder languadeydeare associated with more
transient and domain specific patterns of the oleskdeficits. On the other hand,
severe delays are associate with more persistahtaaross the board patterns of
deficits.

On research, late talkers are usually identifiechgigparent reports of expressive
vocabulary such as the Language Development SYh@$), a screening tool for the
identification of language delay in toddlers whalbtains parent report on vocabulary
and word combinations (Rescorla, 1989a; Rescomdl&y, 2001), or the MacArthur-
Bates Communicative Development Inventory (CDI) ethis similarly a parent
report instrument for measuring early vocabularg agntax (Fenson et al., 2007).
However, despite that the CDI is much longer andentmmprehensive (Rescorla,
Ratner, Jusczyk, & Jusczyk, 2005), significant elations have been reported
between the two measures even though the words ateatincluded on both
instruments diffeRescorla et al., 2005). Nonetheless, in the ca4d8, there are
various degrees of severity of delay within thee ltdlking group since the same
criterion is used for children 24-35 months of agéis could affect the group
heterogeneity and consequently the external vglfitthe results. It seems that the
CDI is a more precise instrument than the LDS sihgeovides percentile ranks for
every 1-month age grouping until 30 months of agesfarais, Sylvestre, Meyer,
Bairati, & Rouleau, 2008).

A variation of cut-off criteria for the identifican of late talkers have been used in
the literature. For example, Rescorla, (1989b) usedut-off of LDS expressive
vocabulary of fewer than 50 words or lack of twordvgombinations at two years of
age. In Rescorla and Achenbach's (2002) study,idéetification of a late-talker
between 18 and 23 months of age was based on agssie vocabulary of 20 words
or less or below the 15th percentile on the LDSte@a of performance below the
10th percentile of a normative sample accordinght CDI has also been used by
Henrichs et al., (2011), P. Lyytinen et al. (200R),Lyytinen et al. (2005), Moyle,
Weismer, Evans, & Lindstrom (2007) and Reilly et(2D10). In the present study the
same criteria is used as in the P. Lyytinen's.e28I05) paper at the age of 2 and 2.5
years based on three measures: 1) the Finnishadepbf the CDI (MacArthur
Communicative Development Inventory) at the age2,02) the Bayley expressive

score (Bayley, 1993) at the age of 2 and 3) thenBléyYDevelopmental Language



Scales (Reynell & Huntley, 1987) at the age of yars (see P. Lyytinen et al.,
2005).

3 FAMILIAL FACTORS RELATED TO EARLY
LANGUAGE DELAY

Research on the language development of late salkas looked at the influence of
several intrinsic or extrinsic factors, such as presence of a family history of
language delay (Bishop, Price, Dale, & Plomin, 20B3 Lyytinen et al., 2001; P.
Lyytinen et al., 2005; Rice, 2012; Zubrick et &Q07), maternal education (Hoff,
2003; Horwitz et al., 2003), parental stress (Deamaet al., 2008; Horwitz et al.,
2003) and socioeconomic status (Hoff, 2003; Honwettal., 2003; Reilly et al., 2009;
Zubrick et al., 2007).

Other factors that have been reported to be adedowth early language delays are
gender (boys have been found to be more likelyettate talkers), number of siblings
(one child or the first born child has higher oflaisearly language delays), premature
birth, low birth weight or other early neurobiologl growth difficulties (Zubrick et
al., 2007). In this study, focus is on family riek reading difficulties.

It is often speculated that the age at which laggudevelopment starts is dependent
on the language stimuli that the child receiveghélgh many factors have been
examined, including family history of language teth difficulties, maternal
education, maternal depression, socioeconomic fa@nd birth related factors, the
one that seems consistent in all of them is theilyahistory of language related
problems (Bishop et al., 2012; DeThorne, Petrihyldu-Thomas, & Plomin, 2005;
Hadley & Holt, 2006; Reilly et al., 2010; Zubrick &., 2007). As a result the role of
genes in the emergence and manifestation of lamguagairments is one of the
ongoing topics in late talking studies (Rice, 201Research data indicate that
neurobiological and genetic mechanisms play an rapb role in late language
emergence and that language problems run in faniliee hypothesis that genes and
genetic factors impact on language delay, is supddry twin studies (Bishop et al.,
2003; Rice, Zubrick, Taylor, Gayan, & Bontempo, 2D1Twin design provides an
opportunity to segregate genetic and non-genetigeinces on language acquisition

due to the fact that monozygotic co-twins inhediéntical genomes while dizygotic
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share only half of their segregating DNA (Rice ét 2014). In a twin study
conducted by Rice et al. (2014) it was also fourad twins performed at a lower level
that single born children demonstrated in that wagwinning effect. However it
seems that there is a distinction between transiedtpersistent language difficulties
in heritability. The transient language delay haserb found to be largely
environmental in origin, whereas persistent languadfficulties seem to be

significantly heritable (Bishop et al., 2003).

Family risk studies have shown that language probleun in families. Of children
with a family history (meaning that either one atltb of the parents had or have a
language related problem) 18-48% are likely to heme kind of language problem
(Bishop et al., 2003; DeThorne et al., 2005; Hayitoomas, Oliver, & Plomin,
2005). Family history of language delay has begronted to increase significantly
the odds of being a late talker at the age of 2syelal (Zubrick et al., 2007) and at the
age of 4 (Reilly et al., 2010). As a result, it msethat family history is one of the
most important risk factors for early language gela

Family risk is an important predictor also in reaglidevelopment and dyslexia (H.
Lyytinen et al., 2008). Dyslexia is a language-baseurodevelopmental disorder that
primarily affects the development of reading accurand fluency and it is identified
by difficulties in single-word reading (Lyon, Shayzy & Shaywitz, 2003;
Pennington, 2009). Studies have well establishatidiislexia runs in families and it
has been shown that family risk for dyslexia isisk rfactor also for language
development (H. Lyytinen et al., 2008; Snowling, ll&gher, & Frith, 2003a;
Vellutino, Fletcher, Snowling, & Scanlon, 2004; ¥tos et al., 2013). Scarborough,
(2001; 1990) found that children with familial rigkr dyslexia used shorter and
syntactically simpler sentences as well as lesgrate pronunciation at the age of 2.5
years. Especially those of the children who ladéeetl reading problems, at the age of
3 and 3.5 years had less developed receptive gmessive vocabulary skills than
those who did not. Similarly, in the same Finnigltad(Jyvaskyla Longitudinal Study
of Dyslexia, JLD) that is used in this study, itsM@und that children with familial
risk for dyslexia used shorter sentences at theofgeless inflectional morphology in
expressive language at 3.5 years, and poorer viagbgrowth at the age of 5
comparing with children with no family history (Hyytinen et al., 2001; H. Lyytinen
et al., 2004). Comparison of late talkers with anthout family history for dyslexia
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has revealed that the two groups demonstratedelifféanguage outcomes at the end
of the second grade (P. Lyytinen et al., 2005)tHarmore children with a history of
late talking and familial risk for dyslexia were maclikely to experience delays in
language acquisition and to continue facing langudgficulties. In contrast late
talkers with no family history reached age-appraterilevel in both receptive and
expressive language by the age of 3.5 years olty§Rinen et al., 2001; P. Lyytinen
et al., 2005). Consequently, it seems that a coatioim of family risk for dyslexia and
difficulties in early language development may besteong predictor for child’s
reading development. The presence of both earlyesgfve and receptive language
delays could be an even stronger predictor assitolean showed that it could lead to

more persistent difficulties (P. Lyytinen et al0(B).

4 LANGUAGE AND READING OUTCOMES

Several researches have focused on late talkevgeVw, despite the fact that there is
a wide range of research as regards to late talleexguage outcomes, the description
of the language profile of those who will continileeexperience language difficulties
is still a challenging task (Roos & Weismer, 20089 far, data analysis has shown
that at around 40-80% of 2 year-old late talkingldrten will show spontaneous
improvement, compensate this initial delay, andettgy appropriate language skills
by 3 or 4 years of age (Dale, Price, Bishop, & Rigr2003; Whitehouse, Robinson,
& Zubrick, 2011). Nevertheless, a large proportmnlate talkers will continue to
demonstrate difficulties during the school age awen until their adulthood (Roos &
Weismer, 2008) and these children are usually ifieditas children with specific
language impairment (Hawa & Spanoudis, 2014). Sewlle studies (Feldman et al.,
2005; Fernald & Marchman, 2012; P. Lyytinen et 2001; Moyle et al., 2007,
Rescorla, Dahlsgaard, & Roberts, 2000; Rescorl@22®escorla, 2005; Rescorla,
2009) and large scale studies (Dale et al., 200 & Thal, 2008; Henrichs et al.,
2011; Horwitz et al., 2003; Reilly et al., 2010;,cRiet al., 2008; Schjolberg, Eadie,
Zachrisson, Oyen, & Prior, 2011; Zubrick et al.02pthat examined the language
development of late talkers have reported that rob#te late talking children make a
good progress after a slow start and they are naméthte-bloomers” (Bishop et al.,
2012). Despite of this good progress, even if thaye in the normal range, they still
tend to have significantly weaker language skiflant typically developed children
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with the same age and same socio-economic statpsebgchool (Moyle et al., 2007,
Thal, Miller, Carlson, & Vega, 2005) or school a@éoyle et al., 2007; Rescorla,
2002; Rescorla, 2005; Rescorla, 2009; Rescorlal 201

Most of the previous studies are focusing on lagguand reading outcomes during
preschool or during the first and the second gnagieimary school and little research
has focused on development beyond the early gradhespresent study moves after
the second grade and examines the reading fluemty@mprehension development

of late talkers until the'8and 9" grade.

4.1 Language outcomes of late talkers during preschool

The studies focusing on language development eftikers prior to school entry
have shown that late talkers score in the normmajgan language tests by the age of
their entry in pre-school but they demonstrate ificant differences comparing with
typically developing peers (Moyle et al., 2007; Tagaal., 2005). Moreover it seems
that expressive (Feldman et al., 2005; P. Lyytieeral., 2001) and receptive (P.
Lyytinen et al., 2001) vocabulary as well as fantigk (P. Lyytinen et al., 2001) for

dyslexia are good predictors for later languagestigament.

Thal et al. (2005) reported the language outconieg4cchildren at 4 years of age.
Twenty of the children scored below the 10th petiteim expressive vocabulary on
the Communicative Development Inventory (CDI) at h®nths while 44 had a
history of typical language development. Althougbthb groups scored in normal
range on language and cognitive tests, there wendisant group differences still at
the age of 4.

Feldman et al. (2005) by using the CDI- Words aedté&nces (CDI-WS), reported
limited sensitivity (50%) and limited positive pietive value (64%) when language
delay at age 2 was used to predict language delagea 3 for 113 children. Their
findings suggested that satisfactory expressiveabholary scores at age 2 could
predict normal language skills at age 3, althoughmes children with apparently
normal development at age 2 demonstrated limitdts €k age 3 and many children
with poor vocabulary scores at 2 caught up by agér8the other hand, vocabulary
size at age 2 seemed to be a better predictor wbme than utterance length or

sentence complexity score.
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P. Lyytinen et al. (2001) analyzed the languagdsski 200 Finnish children, 106
were from families with familial risk for dyslexi@FRD) and 96 were age-matched
controls with no family history of dyslexia (noFRDgt 14, 24, 30 and 42 months
using the CDI. Children’s receptive and exprestavguage as well as symbolic play
were assessed. Although there were no differenedselen the two family risk
groups in receptive language and symbolic playetieere differences in expressive
language measures. By the age of 2 years, the FRDpgdlemonstrated shorter
maximum sentence length and at 3.5 years poore&cbljaming and inflectional
morphology skills than the noFRD group. A subsangbi@4 late talkers (20 FRD and
14 noFRD) was identified based on scores 1 SD b#l@wnean on age 2 expressive
language. By 3.5 years, only the FRD late talkezsevstill delayed in both expressive
and receptive language while late talkers belongiritpe noFRD group performed as
it was anticipating according to their age, indiegitthat late talkers with familiar risk
for dyslexia are at higher risk for persistent laage delays comparing to children
with no such a risk. In general it was found thanbkolic play, parental education,
history of dyslexia, vocabulary comprehension atrighths, expressive language at
24 months, and receptive language at 30 months alersignificant predictors of

expressive language outcome at the age of 3.5.years

Rescorla et al. (2000) examined the expressiveukzgg outcomes at ages of 3 and 4
of 34 late talkers with normal receptive languagd aon-verbal ability (identified at
24-31 months), and 16 typically developing compmari€hildren matched on age,
socioeconomic status (SES), and nonverbal ab#itthough findings revealed that
late talkers made greater gains in both Mean LemaftiJtterance (MLU) and
productive syntax raw scores from age three to,fthey remained significantly
below typical peers. At age three, the majorityref late talkers demonstrated delays
in syntax while by the age of four only 29% puidue experience delays when
compared to typically language developed peers.

Moyle et al. (2007) investigated the associatiotwben lexical and grammatical
development in 30 late talking children who hadrbégentified at the age of 24
months by scoring below the " @ercentile on the CDI and 30 typically developing
children (TD) matched on age, nonverbal cognitisocioeconomic status, and

gender. Results of standardized language testibgyatirs and 6 months showed that
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most of the late talkers achieved scores in thenabrange but these scores were

significantly lower comparing to typically develapage-matched children.

4.2 Language and reading outcomes of late-talkers at sool-age

Studies focusing on the reading development dwsaiwpol age have shown that late
talkers demonstrate significant differences (Rdac@002; Rescorla, 2005; Rescorla,
2009) from typically developing peers Specificallyose late talkers with both

expressive and receptive language delays face paststent delays even comparing

with late talkers with only expressive languageagiel(P. Lyytinen et al., 2005).

Rescorla (2002) examined the development of largusiglls and the school
achievement of 34 late-talkers and 25 children wjifhical language development and
similar age, socio-economic status and nonverbaityalBy age 5 late talkers on
most of the language tasks and only 6% of théwad scores below the 10
percentile on at least two TOLD-2 (Test of Laage Development-2, primary)
subtests. However the means of the late talkers significantly lower than control
group on vocabulary, grammar, phonology, and verbamory tasks. Moreover,
while late talkers were not performing poorly imdeng skills at ages 6 or 7, they had
significantly poorer reading skills at ages 8 andA8@ explanation for this could be
that at the age of 6 or 7 all the children weré¢hatinitial stages of learning to read
while at the age of 8 and 9 the reading skills hestablished in both groups. Later,
the language and reading development of the childrem this initial sample
belonging to the two groups, were examined at tpe af 13 (28 late talker, 25
typically developed children) (Rescorla, 2005) anthe age of 17 (26 late talkers, 23
typically developed children) (Rescorla, 2009). dath cases the two groups of
children were matched at intake on age, socio-eoanstatus, and nonverbal ability.
At the age of 13, it was found that, although, kalkers’ scores were in the average
level on all standardized language and readasks, they still scored significantly
lower than their peers on aggregate measures abubary, grammar, verbal memory
and reading comprehension (Rescorla, 2005). Simaélswlts were also reported for
the language and reading outcomes at 17 yearseofagpite the fact that late talkers
achieved average scores on every language andngedask, they demonstrated
significantly lower vocabulary, grammar and verbmory factor scores than their

peers (Rescorla, 2009).
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P. Lyytinen et al. (2005) also examined the ass$iociabetween language
development and reading outcomes of late-talketls amd without familial risk for
dyslexia at school age. The late talkers were ifleditat the age of 2 and 2.5 years
using parent- and test- based assessment (CDlhaideading skills were assessed
during the second grade. The findings revealeddhigdren with both expressive and
receptive language delays demonstrated lower saom@smparison with the toddlers
with only expressive language delays or no langudalays in reading measures at
the second grade. The late talkers with an expredanguage delay and without
familial risk for dyslexia performed as their agetched controls. The most
noteworthy differences were observed in readingragriate talkers belonging in the
group with receptive and expressive language detays the two groups of the
children with and without familial risk for dyslexwho had age-appropriate or better
language development. In addition, it was found thaldren who had familial risk
for dyslexia and age-appropriate or better langudmelopment scored significantly
lower on the oral reading than those children withiamilial risk for dyslexia and
age-appropriate or better language developments Bhggests that family risk

children had high risk for reading difficulties evié they were not late talkers.

Rice et al. (2008) studied the language outcomek28fchildren with reported late
talking history as compared to 109 typically depehg peers at seven years of age.
Their findings revealed that early delays of exphes language was correlated with
difficulties in particular aspects of language sashmorphosyntax at 7 years, whereas
there was no association with vocabulary or serosanMoreover it was found that
despite the fact that late talkers performed on #&kerage range of language
development, a significantly higher proportion ate talking children performed

more than a SD below the mean in spoken langugg&>sand morphosyntax.

A recent study by Preston et al. (2010), in whiektipipated children whose age was
from 4 years and 10 months to 12 years and 8 md@niban 8 years 1 month, SD 17
months) and the late-talking assessment was basepacental assessment, also
showed that late talkers had lower levels of penforce on all language and literacy-
related measures in addition to early talkers wleonahstrated higher levels of
performance on many oral and written language nreasiNeural differences were
also identified in school-age early and late tak&unctional neuroimaging findings

showed that late talkers’ activation in the bilatethalamus and putamen, and left
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insula and superior temporal gyrus was signifigatdwer during listening to or
reading words and non-words. These findings thattilking status is not only found
in behavioural test of oral or written test butiso affects the distributed cortical-
subcortical neural circuits which supports speent print processing during the

school-age years

5 SYNTHESIS OF THE MAIN CONCEPTS AND
PREVIOUS FINDINGS

Late talkers are a heterogeneous group with atyasfendividual and environmental
characteristics. The term “late talker” is useddescribe those toddlers who lag
behind in the beginning and the progression of esgive language. Language is a
complex set of skills and their development requiveth genetic and environmental
influences and their interactions (P. Lyytinen ket 2001; Reilly et al., 2010). There
have been several studies that attempted to igetité risk factors that lead to
linguistic delay as well as the diagnostic and paxgic indicators. A large number of
biopsychosocial factors are possible to be related responsible for individual
differences. Although early in development biolai¢dactor may have the most
important influence, parents provide both the gearesthe home environment which
can affect those genetic factors (Rescorla, 2011).

Summarizing the results, it seems that most ofldke talkers score in the normal
range on language tests by the age of their entpya-school as well as during their
school years. However, despite of this good pragrékey continue to have

significantly weaker language skills than their -agatched, typically developing

peers, with the same SES, through adolescence @viyal., 2007; Rescorla, 2002;
Rescorla, 2005; Rescorla, 2009; Rescorla, 2011; &ttad., 2005).

With regard to risk factors for late language emeacg, although research has looked
at the influence of several intrinsic or extringactors, such as the presence of a
family history of language delay, maternal educgtioparental stress and
socioeconomic status, it emphasizes the importahggenetic factors (Bishop et al.,
2003; Zubrick et al., 2007). More specifically, seems that children’s language

difficulties are possible to be genetic in origerficularly when they are persistent.
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6 THE PRESENT STUDY

Even though there is an increasing body of studiesmining late talkers’ reading
development, most of the studies are focusing nguage and reading outcomes of
late talkers during preschool or until the seconaldg in primary school and little
research focused on development after the earlyegrarhis study moves after the
second grade and examines the reading developrhiate dalkers until the®8and ¢'
grade. Both reading fluency and comprehension xaenmed and it is attempted to
be identified how family risk and early delays xpeessive and/or receptive language
affect these two skills. In this study expressivel aeceptive language delays are
taken into account and it is examined whether talieing with and without early
receptive language delays has different conseqserme children’s reading

development and if it affects fluency and comprai@min different ways.

The main research question of this study was: Awblpms in early expressive
vocabulary (late talking) and receptive vocabulprgdicting grade 2, 3, 8 and 9
reading fluency and reading comprehension develogmBased on previous studies
(P. Lyytinen et al., 2005) it is expected the mdstrimental outcome for children
with both expressive and receptive language diffiest It is also expected that there
is a strong effect of family risk (P. Lyytinen dt,&005) and children with familial
history for dyslexia and age appropriate languagellare expected to have reading
difficulties despite lack of language problems. |6wing Rescorla, (2002; 2005;
2009) as well as P. Lyytinen et al. (2005) it istased that children with no familial
risk for dyslexia and early expressive languageygewill manage to catch up their
peers who had no familial history for dyslexia ardearly delays. On the other hand,
children with familial risk for dyslexia and eargxpressive and receptive language
delays is expected to demonstrate the most sevimilties and less improvement

comparing with the children from all the other gosu

7 METHOD

7.1 Participants

The children were participants of the Jyvaskyladitrdinal Study of Dyslexia (JLD)
and were originally selected from among 9368 newbdrorn in the province of
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Central Finland between April 1993 and July 1996e Belection was made using a
three-stage procedure: (1) A short parental quasdioe including three questions
concerning difficulties in learning to read and ls@enong parents and their close
relatives (8417 respondents); (2) A detailed palequestionnaire concerning the
reading history, the persistence of reading andlisgdifficulties, and the reading
habits of parents and their close relatives (31&§pondents); (3) Testing of the
reading and spelling skills (410 parents) (P. Liygti et al., 2005).

For the child to be originally included in the fdiaii risk group (FR, n = 108) either

of the parents had to show deficient performancarah text reading, or spelling, and
in single word reading tasks tapping phonologiacad arthographic processing. In
addition, a reported onset of literacy problemsrdyearly school years and a first-
degree relative with corresponding difficulties werequired for inclusion in the

familial risk group. In the control group withowrhilial risk, both parents (NR, n =
92) had no reported family history for dyslexia dmatl a z-score above -1.0 in all
reading and spelling tasks described above (skgyinen et al., 2005). The IQ of all

parents, assessed with the Raven B, C, and D msifsee P. Lyytinen et al., 2005),
had to be equal to or above 80 (for full detailsr@fruitment, see Leinonen et al.,
2001).

Based on receptive and expressive vocabulary asbesthe age of 2-2.5 years, the
children (FR, N= 105; NR, N=89) were divided into sbbgroups which were
identified using parent- and test-based assessn@nteceptive and expressive
vocabulary and grammar at 2 and 2.5 years (segyRnkn et al., 2005). The intake
criterion for the late talking group 1 (LT1, expse® language delay) was at least one
standard deviation below the mean of the compasitee of expressive language.
Both the LT1 children with familial risk for dyslex(FR-LT1) and the LT1 children
from control group (NR-LT1) included 10 childrenhi@ren belonging to these two
late talking groups had age-appropriate receptivealbulary. Children in the late
talking group 2 (LT2) demonstrated both expressiné receptive language delay. In
this group there were 12 children from the FR groaly. There were only three NR
group children who fulfilled the expressive andegttve intake criterion for the LT2
group and as a result they were excluded from ¢gmeparisons. In addition to these

three groups, there were also two groups withauguage problems, one for the FR
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group (N=83) and one for the NR (N=79). Their laage development was age-
appropriate or better (see P. Lyytinen et al., 2005

7.2 Measures

Trained testers assessed reading skills (oral ¢eat,list, and oral pseudoword text
reading tasks) individually in a laboratory settifidie reading comprehension tasks
and the word reading fluency task were assesseadgdspring term in the classrooms
of the children as a part of the JLD assessmerdepgioe. The measures that were
used to assess reading fluency were: 1) Oral &ading (grades 2, 3 and 8), 2) Oral
pseudoword text reading (grades 2, 3 and 8), 3)I Qvard list reading
(Lukilasse)(grades 2, 3 and 8), and 4) Word reatlirency task (Allu TL2) (grades
2 and 3. For assessing comprehension the measwaesvére used were: 1) short
passage reading comprehension (grades 2 and 3) &1&A reading comprehension
(grade 9). The measures are described in detaibéiurthermore a new composite
variable for fluency at each grade was calculateidguthe z-scores of the fluency
measures. In grades 2 and 3 the fluency compositecalculated using the z-scores
of the: 1) Oral text reading, 2) Oral pseudoworgt teeading, 3) Oral word list
reading, 4) Word reading fluency task (Allu TL2)orFthe 8th grade the fluency
composite included the z-scores of: 1) Oral teddmeg 2) Oral pseudoword text
reading and 3) Oral word list reading. The Cronbalgina reliability for the fluency

composite scores was .93, .87, .90 in Grades @d Baespectively.

Oral text reading (Grades 2, 3, and 8). At each grade level, patitip read aloud

an age-appropriate text for oral text reading. Irade 2, the text (title “Exciting

journeys”) consisted of 19 sentences in 5 paragrapth a total of 124 words / 877
letters (mean word length = 7.07 letters and meartesice length = 6.53 words). For
Grade 3, the text (title “Useless belongings”) dstesl of 18 sentences in 4
paragraphs and a total of 189 words / 1154 letresan word length = 6.11 letters
and mean sentence length = 10.50 words). Finddl/,Grade 8 text (title “Fields of

Lapland”) consisted of 16 sentences in 3 paragraphsa total of 207 words / 1591
letters (mean word length = 7.68 letters/word angamsentence length = 12.94
words). Reading performance was recorded on a Waalktape recorder (Grades 2

and 3) or a laptop computer (Grade 8). The totaktto read the text was measured
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with a stop watch. The tapes and sound files wabsexjuently used to check the

scoring of the children’s speed.

Oral pseudoword text reading (Grades 2, 3, and 8participants read a short text
aloud made up of 19 pseudowords / 137 letters @&@)dor 38 pseudowords / 277
letters (Grades 3 and 8). The words and structbirdeo sentences resembled real
Finnish in form but had no meaning. The mean wendgjth was 7.21 letters / word in
Grade 2 and 7.29 letters / word in Grades 3 arfdir8ilarly to the oral text reading,

the child’s reading performance was recorded amdectmess of reading and time

spent on reading were checked.

Oral word list reading, (Grades 2, 3, and 8)n the standardized reading test of
Lukilasse (Hayrinen, Serenius-Sirve, & Korkman, @pthe participant had 2 minutes
to read aloud as many words as possible from &90Grade 2) or 105 item (Grade
3) list, assembled vertically in columns. The sdistevhich was used in Grade 3 was
administered also in Grade 8 but the time limit weuced to 1 minute. The length of
the words increased gradually, ranging from 3 tdeti®rs/word in Grade 2, and from
3 to 22 letters/word in Grades 3 and 8. The meagtlheof the words was 9.08 letters
in Grade 2 and 9.57 letters in Grades 3 and 8.

The word reading fluency task(ALLU TL2) (Grades 2 and 3) is a subtest of the
nationally normed reading test battery (ALLU; Limdgn, 2000). Each of the 80 items
consisted of a picture with four phonologically ganwords attached to it. The child
silently read the four words and then drew a lioenecting the picture with the word,
semantically matching it. The words and picturegeweasy and frequently used
words familiar to very young children. For exampleere was a picture of a bunny
(pupu in Finnish) and three distractors (English wordnigparenthesespipo (cap),
papu (bean), andapu (help). Completing the test requires detailed rftudecoding.
The score was the number of correct answers watt#rminute time limit. Because of
the nature of this timed test, the score refledth the child's fluency in reading the
stimulus words and accuracy in making the correobice from among the
alternatives. Lindeman (2000) reported the KudahRidson reliability coefficient to
be .97 in grade 1, and .82 in gradeéARernate-form reliability between forms A and
B was .84. In our sample, the Pearson correlato@fficient between grades 2 and 3
was .66 (p=.000).
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Reading comprehension Grade 2 and Grade & group-administered subtest of the
nationally normed reading test battery (ALLU; Limdien, 2000) was used to assess
reading comprehension. The children silently redtteon story and then answered
11 multiple-choice questions and one question incwhhey had to arrange five
statements in the correct sequence based on theniation gathered from the text..
The children received 1 point for each correct arsyimax = 12). Each child
completed the task at his or her own pace, butmbgimum time allotted was 45
minutes. Lindeman (2000) reported the Kuder—Rickamdreliability coefficients
were .80 in grade 2, and .75 in grade 3.

Reading comprehension Grade 9: PISA Reading.he reading tasks were the PISA
reading link items used repeatedly in each cycleth&f survey to ensure the
comparability of the measurement (OECD, 2010b6p.2D13, p. 45). In the booklet,
there were eight different texts for which the stoi$ were asked to read and answer
several questions. The reading materials inclu@atst tables, graphs, and figures.
There were 15 multiple choice questions and 16 topres that required written
responses. Of the questions, 12 required studerdsdess and retrieve information,
12 to integrate and interpret information, and #dflect and evaluate information.
Students had 60 minutes to complete the task. & saore for all the PISA reading
items was calculated. Cronbach’s alpha reliabdagfficient for the total score in this

sample was .80.

8 RESULTS

8.1 Group differences in Reading Fluency and Comprehemnsn

One-way ANOVAs were used to compare reading skillgshe groups (Table 1).
According to our results the most significant diffleces in Grade 2 were found on
reading pseudoword text(4,185)=4.539,p=.002), reading textH(4,185)=4.59,
p=.001) and word list readind-(4,185)=4.832p=.001 ). Further post-hoc analysis
showed that on reading pseudoword text the chilthedanging to the control group
with no delay (NR) were significantly faster comga@rto the children belonging to
the family risk group with no delay (FR) and thentol group with expressive
language delay (NR-LT1). In text reading the cdngmup children with no delay
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were significantly faster readers than all of tlmeugs including children at risk for
dyslexia (FR, FR-LT1, LT2).

For the 3rd grade significant differences betwdengroups were identified for text
reading F(4,189)=3.656,0=.007) and word list readindg-(4,188)=5.202 p=.001).
Post-hoc comparisons showed that on text readiegcthildren belonging to the
control group with no delay were faster comparedht children belonging to the
family risk group with no delay and the family rigkoup with expressive language
delay (FR-LT1). In word list reading the controbgp children with no delay were
significantly faster readers than all of the groupsluding children at risk for
dyslexia (FR, FR-LT1, LT2).

In 8th grade significant differences were found ftire word list reading

(F(4,173)=2.49p=.045), text readingH(4,174)=4.056p=.004) and pseudoword text
reading F(4,174)=3.579,p=.008). Post-hoc comparisons showed that in watd i
reading the control group children with no delayevsignificantly faster readers than
the children belonging to the family risk group lwiho delay and the family risk
group with expressive language delay. For both &ext pseudoword text reading it
was found that the control group children with rebag performed significantly better

than the children belonging to the family risk goowith no delay.

Finally, one-way ANOVAs for group comparisons inreading fluency composite
score were conducted (Table 2). The results shosigdificant differences for
fluency outcomes in grade E(@,172)=4.76,=.001) and grade &(4,173)=4.011,
p=.004). Pairwise comparisons revealed that the Ifansk group with no delay
performed significantly lower at each grade thaa ¢bntrol group children with no
delay. However the observed effect sizes (Cohemimsl calculated using the means
and standard deviations) were moderate in gradw thé comparisons between the
family risk group with no delays and the controbgp with no delays as well as
between the family risk group with expressive aaceptive language delays and the
control group with no delays. Ii"&rade moderate effect sizes were also observed in
the comparisons between the control group with elays and all the other groups

including children at risk for dyslexia (Table 3).
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8.2 Group differences in Reading Comprehension

One-way ANOVAs for reading comprehension showedigant group differences
in grades 2K(4,166)=5.266p=.001) and 9K(4,139)=8.689p=.000) (table 1). Post
hoc comparisons showed that in grade 3 the chilthedonging to the family risk
group with expressive and receptive language delaye significantly slower
comprehenders than all the other groups except tr@nchildren belonging to the
control group with expressive language delay (FR;LH1, NR). At the 9th the
children belonging to the family risk group withpegssive and receptive language
delay were significantly slower comprehenders tarthe other groups (FR, FR-
LT1, NR-LT1, NR). As it can be seen in table 3 Qukeal effect sizes were mostly
large for the comprehension outcomes between théyfaisk group with expressive
and receptive language delays and the family riglug with expressive language
delays as well as between the family risk grouphwekpressive and receptive
language delays and the control group with no delaljile in 9" grade the effect
sizes were very large between the family risk grouih expressive and receptive
language delays and all the other groups.
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Grade 2

Fluency
Reading speed non-
word text
(words/minute)
Reading speed text
(words/minute)
Reading fluency,
LukiLasse (correct
answers)
Allu TL2 (correct
answers)

Comprehension
Allu LY2 (correct

answers)

Grade 3

Fluency

FR

FR-LT1P

LT2°

NR-LT29

NR*

SD

M

SD

M

SD

SD

df

25.60

56.04

-.63

26.81

8.99

10.00

25.40

1.08

9.15

3.00

28.50

53.33

-.48

28.56

8.44

10.64

26.85

1.13

8.26

2.92

31.69

50.96

- 78"

26.08

6.55

11.79

21.45

1.22

10.67

3.33

33.3¢

61.40

-.16

29.11

7.00

9.87

27.85

1.13

12.08

2.55

32.87 12.73 4.54**

71.1C 24.30 4.59***

0% 96 4.83***

31.24 8.99 2.32

9.77 1.79 5.27**

4,185

4,185

4,185

4,173

4,166
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Reading speed nonword

text (words/minute) 32.19 10.45 35.05 13,57 32.04 7.59 36.56 15.12 34.63 11.23 .71 4,169
Reading speed text
(words/minute) 67.07 28.78 59.0# 3286 68.01 23.39 68.37 33.22 81.4Z 24.80 3.66* 4,189

Reading fluency,

LukiLasse (correct

answers) -.57 1.03 -.81t 1.32 -7 1.06 -41 1.32 07 94 5. 2%** 4,188
Allu TL2 (correct
answers) 34.7%6 10.95 33.60 8.61 34.73 11.05 36.10 8.21 38.0% 10.61 1.42 4,179

Comprehension
Allu LY3 (correct
answers) 9.76 1.76  10.2¢ 1.32 8.64 2.01 10.00 2.78 10.1% 1.40 2.12 4,170

Grade 8
Fluency
Reading fluency,
LukiLasse (correct
answers) 67.69 1444 6470 13.72 70.20 1454 71.38 17.69 73.96¢ 11.73 2.49* 4,173

Reading text (seconds) 16358 52.07 166.61 35.11 165.42 3250 167.63 81.17 138.63 20.21 4.06** 4,174
Reading nonword text
(seconds) 52.81 20.35 48.03 14.67 50.97 9.97 51.04 29.73 4255 11.10 3.58* 4,174
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Grade 9

Comprehension
PISA 92 19 .90 A4 54 19 .86 .29 97 20 8.69*** 4,139

Notes  FR= children belonging to the at-risk group with language delay? FR-LT1 = children belonging to the at-risk groupdahave
expressive language delay:T2 = children belonging to the at-risk group aravé expressive and receptive language délayR-LT1 =
children belonging to the control group and havpressive language delaf§lR= children belonging to the control group with lamguage

delay

Groups with different superscripts?( differed from each other in post-hoc comparisas#ng either LSD or Dunnett T3, depending on etal

of the variances.

*p<.05, **p<.01. **p<.001
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TABLE 2 Descriptive statistics and group companso each grade in fluency and comprehensiorsskill
FR FR-LT1 LT2 NR-LT1 NR
M SD M SD M SD M SD M SD F df

Grade 2

Fluency -.33 .88 -.12 .89 -3t .93 05 1.05 .28 .86 4.77** 4,172

Comprehension .02 1.08 -18 1.06 -86 1.20 -70 .92 .30 .65 5.27*** 4,166
Grade 3

Fluency -.16 .80 -27 1.00 -11 .77 -06 1.06 .16 .83 1.54 4,160

Comprehension -7 103 198 .77 -73  1.18 07 163 .16¢ .82 212 4,170
Grade 8

Fluency -2%2 105 -21 .79 -13 .71 -12 159 .3F .53 4.01* 4,173
Grade 9

Comprehension 15 89 .04 .66 -1.64 87 -16" 136 .37"* .91 8.69%* 4,139

Note. Groups with different superscripts? differed from each other in post-hoc comparisarsing either LSD or Dunnett T3, depending on
equality of the variances.

*p<.05, **p<.01, **p<.001
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TABLE 3 Effect sizes for group comparisons in flag comprehension.
Effect sizé
FR FR FR FR FR-LT1 FR-LT1 FR-LT1 NR-LT1 NR-LT1 LT2
VS VS VS VS VS VS VS VS VS VS
FR-LT1 LT2 NR-LT1 NR LT2 NR-LT1 NR LT2 NR NR
Grade 2
Fluency -.24 -.02 -.39 -.70 21 -.18 -.46 -.36 -.24 -.66
Comprehension .19 g7 g2 -31 .60 52 -.55 -.15 -1.2¢ -1.2C
Grade 3
Fluency A2 .06 -11 -.39 -.18 -.20 -47 -.05 -.23 -.34
Comprehension -.29 .60 -.10 -.25 .92 .09 .04 -.56 -.07 -.8€
Grade 8
Fluency .01 -.10 -.07 -.66 -11 -.36 .80 .01 .38 .73
Grade9
Comprehension 14 2.03 27 -.24 2.18 19 -42 -1.3C -.46 -2.26€

Note. Large (> .80) effect sizes with bold

2The value of Cohen's d was calculated using thensand standard deviations of two groups.
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8.3 Developmental changes of the groups in fluency and
comprehension.

In order to investigate the change of relative edéghces of fluency and
comprehension skills within the groups a 3(Grad&)(&roups) repeated measures

MANOVA was conducted using the Pillais Trace F-apqmation as the criterion.

A 3(Grade) x 5(Groups) repeated measures MANOVA ffoency development
revealed that the main effect of grade was notifsegmt (F(2,136)=.332,p=.718,
n?=.005) while the Grade x Group interaction was s@nificant either E(8,
274)=1.325p=.231,n%>=.037) (Figure 1).

1,5 ==X <At risk group with no
delay
[0)
5 1
3 -« = At risk group with
N 05 expressive language delay
o Y
g ‘j ............... Trrt “ees —h
Q (¢=mcccaaaad. --:.."_"-. =& At risk group with
g o= = ;-__' —_— "‘-"-"-‘-'.! expressive and receptive
o —_— — language delay
c -0,5
S 2nd 3rd 8th .
s «« @+ Control Group with
-1 expressive language delay
1,5

e=ge— Control group with no
delay

Grades

FIGURE 1 Development of fluency skills by groupgath grade

A 3(Grade) x 5(Groups) repeated measures MANOVAr&ading comprehension
development revealed that the main effect for graslas not significant
(F(2,111)=.096p=.908 n*=.002)and Grade x Group interaction was not significant
either F(8,224)=1.096p=.367, n>=.075). However, as can be seen in Figure 2, the
trend in the at-risk group with both expressive aedeptive language delay is

declining (less than 1 standard deviation belowraye controls in grade 2 but 1.5
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standard deviations below the controls in gradev®@reas in the other groups the

development is very similar.

Note that in the present analyses standardize@&sd¢according to the control group

distribution) were used and therefore the changes  elative to average

developmental level of control group.

15

0,5

Mean composite z-scores
o

-15

2nd

3rd
Grades

9th

=y <At risk group with no
delay

- &= At risk group with
expressive language
delay

=g <At risk group with
expressive and
receptive language
delay

e+ @ Control group with
expressive language
delay

ey Control group with
no delay

FIGURE 2 Development of comprehension skills byugpat each grade
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9 DISCUSSION

In the present study, it was examined whetherthteers with and without familial
risk for dyslexia continue to have weaker readiiissthan typically developing,
age-matched children in grades 2, 3, 8 and 9 (figm8 to 15 years). The sample of
the study was 200 Finnish-speaking children, wheoeveivided into 5 subgroups: 1)
Risk Group with no Delay, 2) Risk Group with Exmie® Language Delay, 3) Risk
Group with Expressive and Receptive Language DefgyControl Group with
Expressive Language Delay, 5) Control Group wittDatay. The children belonging
to the at risk group have a family history of dyseand as a result are at risk for
reading difficulties. The five groups were compamnedh each other in reading
fluency and comprehension measures. The clearéstetices on fluency tasks were
observed between the at-risk group with no delad/tha control group with no delay
whereas on comprehension tasks they were identieddeen the at risk group with
expressive and receptive language delays and albtimer groups. In addition, our
findings add to the literature by showing the regdfluency and comprehension
trajectories of children with expressive and/orepo/e language delays from the age
of 8 until the age of 15.

The findings revealed a differentiation betweeneficy and comprehension
development among the five groups. Reading compsatie was closely linked to

problems in early vocabulary development. Partitylthe toddlers with delays in

both expressive and receptive language demonstgaesisting weaknesses with
large effect sizes in reading comprehension meas@ieildren with both expressive
and receptive language delays had significantlyeloscores comparing with all the
other groups at the end of the second grade ang dbetinued this declining

trajectory even at the end of the ninth grade. €quently, it seems that a delay in
expressive and receptive language can lead tossspaart deficit which is in line with

P. Lyytinen's et al. (2005) results and it seenas while children’s reading skills are
developed during school years this deficit prinya@lfffects comprehension skills.
These findings are also consistent with Rescof(R95) reports that age 13 late
talkers demonstrated no differences on the basdimg mechanisms (including
fluency) but they had significantly lower scores reading comprehension. Late
talking with both receptive and expressive langudgkays at 24-30 months, was a
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persistent deficit associated with children’s regdcomprehension skills, a finding
which concurs also with Rescorla (2002; 2005; 20883 Scarborough (2001).
However it should be noted that only children wiimilial risk for dyslexia were

belonging to that group in this data and as a tdbkid conclusion is adequate only if

family risk is taken as a second criterion.

Reading fluency on the other hand was linked toilfansk for dyslexia. The effect
of family risk was clear as the reading fluencycomes of the children belonging to
the at-risk group (even with no language delayd)ndit manage to reach the reading
level of the children belonging to the control growith no delays. This finding
support previous finding on the strong familialkrisn the developmental dyslexia
(DeThorne et al., 2005; Snowling, Gallagher, & lrri2003b; Vellutino et al., 2004;
Vlachos et al., 2013) and the reading fluency beimg best indicator of reading
difficulties in Finnish (H. Lyytinen et al., 2008Family risk has been found to be
closely linked to code-related problems such asplogical awareness (H. Lyytinen
et al., 2008; Scarborough, 1990) in addition togleage problems and as it was
revealed in another JLD study age appropriate tietbearly expressive and receptive
language skills may not ensure age appropriateukayeg skills for all children later
(H. Lyytinen et al., 2006). In fact, there are atdber risk factors that could affect
children’s later reading skills. Pennington's (20@&ultiple deficit model proposes
that complex developmental disorders are dependedeointeraction of multiple risk
factors and that there is not one single etioldgy ts sufficient enough. Phonological
awareness has been widely accepted as one of thecewses of reading difficulties
(Caravolas et al., 2012; Hulme & Snowling, 2013;lIMG6bel, Gooch, Landerl, &
Snowling, 2014; Snowling, 2013; Vellutino et alQ(). Difficulties in phonological
awareness could lead to difficulties in phonolobiearning (Carroll & Snowling,
2004), difficulties in letter knowledge and wordcognition and consequently to
difficulties in reading fluency and comprehensi@ng¢wling, 2013). Phonological
deficit that affects reading development can beaated with the difference that has
been found in our sample, between the at risk gretlip no delay and the control
group with no delay. Other important underlyingkriactor that can affect later
reading development include slow processing speiede sdeficits in rapid

automatized naming (RAN) are frequently identified individuals with reading
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difficulties (Caravolas et al., 2012; Hulme & Snawg, 2013; Moll et al., 2014) also
in the current sample (Torppa, Georgiou, Salmiug#| & Lyytinen, 2012).

There are some limitations that should be takea adcount of this study which
include the small sample size and that there wag @me reading comprehension
measure at each age. With a larger sample sizesghes described above could have
been examined with more statistical power and algooup with difficulties in both
receptive and expressive language but no famikyawuild have been included. This
would have provided the opportunity the effectsfarhily risk and early language
development to be separated more clearly. In antditbroader measurement of
language and reading comprehension at school agddwioave given deeper

understanding of the links between early languayeldpment and school-age skills.

In conclusion, children belonging to the late tatkigroups without early receptive
delay demonstrated an improvement on their flueaog comprehension skills
trajectories. Whereas, children with both receptind expressive language delay, had
a declining trajectory in reading comprehensionm@rehension plays an important
role in children’s development, because it supptres development of expressive
skills and it is closely related with the develophef cognitive skills (Dale et al.,
2003). Our results indicate that expressive langudgay is not the only factor that
should be paid attention when an early languagaydsl observed. Receptive skills
should also be noticed since late talking with oskpressive language delay is not
informative enough when it comes to school ageingadevelopment. In addition, it
seems that late talking could be considered assaspent risk factor for school age

reading development only in case it is combinedhweceptive language delays.
Practical implications

It is generally accepted that intervention is meffective when it is provided early
enough (Dale et al., 2003). Although this studymtd assess intervention effects, it is
suggested, conforming with Rescorla (2002; 200®92Q@hat providing late talkers
and especially those with family risk for dyslesiad receptive language delays, extra
exposure to games and play activities, may helmthe strengthen their language
processing, phonological discrimination, verbal memand word retrieval and
consequently to reduce the gap with their peerghSactivities could include for

example shared reading experiences with their pagémce it has been found that this
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kind of activities could support children’s orahfuage and vocabulary development
(Sénéchal & LeFevre, 2002). In fact, shared reatimg been found to be associated
with both vocabulary development and phonologicaar@ness (Mol & Bus, 2011,

Torppa et al., 2007) which consecutively could leadbetter reading comprehension

outcomes.
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