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Abstract
More information is needed on the role of early receptive and expressive lexical development
regarding later language skills. Especially the associations with specific, different language
domains that early receptive and expressive lexical development may be associated with is
unclear. In addition, more information is needed on early screening for children at risk for
language difficulties.
The main aims of this doctoral dissertation were to 1) gain an understanding of the possible
longitudinal associations between early lexical skills and later language skills at age 3;6
(years;months) as well as language and pre-literacy skills at 5;0, and 2) compare the abilities of
two Finnish screening methods in identifying children with weak language skills at 2;0.
The participants were 82 typically developing, monolingual Finnish children. Their lexical
skills were assessed using a screening method at 1;0, 1;3, 1;6, and 2;0. Pre-linguistic
communicational, symbolic and language skills were assessed using another screening method at
2;0. General receptive and expressive language skills were assessed at 2;0 using a formal language
test. Later lexical, phonological, morphological as well as general receptive and expressive
language skills were measured at 3;6. Lexical, phonological, morphological, and pre-literacy skills
were measured at 5;0.
Both early receptive and expressive lexical skills were broadly and relatively evenly associated
with language skills at 3;6 and language and pre-literacy skills at 5;0. Early receptive and
expressive lexical skills explained the later language and pre-literacy skills to some extent. The
two screening methods accurately identified children with typical language skills based on a
formal language test at 2;0. With the simultaneous usage of the two screening methods, 67% of
children with weak language skills were identified.
Early receptive and expressive lexical skills form a foundation for later language skills. Weak
early receptive and/or expressive lexical skills are risk factors for weak later language skills. The
assessment of both early receptive and expressive lexical skills is needed to gain a thorough
understanding of early lexical skills in clinical work.

Keywords: early lexical development, expressive lexicon, morphology, phonology, preliteracy skills, predictive value, receptive lexicon, screening

Vehkavuori, Suvi-Maria, Varhainen sanasto. Yhteydet myöhempiin kielellisiin
taitoihin ja seulonta
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Humanistinen tiedekunta, Logopedian
tutkimusyksikkö
Acta Univ. Oul. B 188, 2021
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Tiivistelmä
Lisää tietoa tarvitaan varhaisen, toisen ikävuoden aikana kehittyvän ymmärretyn ja ilmaistun
sanaston merkityksestä myöhemmälle kielitaidolle. Tietoa tarvitaan erityisesti siitä, mihin kielen osa-alueisiin varhainen ymmärretty/ilmaistu sanasto ovat yhteydessä. Varhaisen sanaston/
kielen hallinnan seulontatyyppiseen työhön soveltuvien, Suomen kielelle normitettujen menetelmien kyvyistä tunnistaa tyypillisesti ja heikosti edenneet lapset tarvitaan myös lisää tietoa.
Väitöskirjan päätavoitteena oli tutkia 1) varhaisen ymmärretyn ja ilmaistun sanaston yhteyttä
kielitaitoon 3;6 vuoden (vuodet;kuukaudet) iässä sekä kielellisiin ja lukivalmiustaitoihin 5;0
vuoden iässä sekä 2) kahden varhaiseen seulontaan soveltuvan menetelmän kykyä tunnistaa
heikko kielitaito kahden vuoden iässä.
Väitöskirjan aineistona oli 82 tyypillisesti kehittynyttä yksikielistä suomalaislasta. Varhaista
sanaston hallintaa arvioitiin seulatyyppisellä menetelmällä ikäpisteissä 1;0, 1;3, 1;6 ja 2;0 vuotta. Kahden vuoden iässä esikielellistä kommunikaatiota ja kieltä arvioitiin toisella seulatyyppisellä menetelmällä sekä ymmärretyn ja ilmaistun kielen hallintaa muodollisella testillä. Sanaston, äännejärjestelmän, taivutusmuotojen sekä ymmärretyn ja ilmaistun kielen hallintaa arvioitiin 3;6 vuoden iässä. Sanaston, äännejärjestelmän, taivutusmuotojen ja lukivalmiustaitojen hallintaa arvioitiin 5;0 vuoden iässä.
Sekä varhainen ymmärretyn että ilmaistun sanaston hallinta olivat laajasti yhteydessä kielellisiin taitoihin 3;6 ja kielellisiin ja lukivalmiustaitoihin 5;0 vuoden iässä. Varhaisen ymmärretyn
ja ilmaistun sanaston hallinnalla voidaan selittää osa myöhemmästä kielitaidosta ja lukivalmiustaidoista. Varhaiseen seulontaan soveltuvat menetelmät tunnistivat tarkasti lapset, joilla oli tyypillisesti kehittyneet kielelliset taidot 2;0 vuoden iässä. Kun kahta seulatyyppistä menetelmää
käytettiin rinnakkain, pystyttiin tunnistamaan 67% heikosti kokonaiskielellisissä taidoissaan
kehittynyttä lasta.
Varhainen ymmärretyn ja ilmaistun sanaston hallinta luo perustaa myöhemmälle kielitaidolle.
Heikot varhaisen ymmärretyn ja/tai ilmaistun sanaston taidot ovat riskitekijöitä myöhemmälle
heikolle kielitaidolle. Kliinisessä työssä on tärkeä arvioida sekä varhaisen ymmärretyn että
ilmaistun sanaston hallintaa tarkemman kokonaiskuvan saamiseksi varhaisen sanaston hallinnasta.

Asiasanat: ennustearvo, fonologia, ilmaistu sanasto, lukivalmiustaidot, morfologia,
seulonta, varhainen sanaston kehitys, ymmärretty sanasto
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1

Introduction

Understanding spoken language and being able to produce understandable words
are basic elements of communication. The acquisition of receptive and expressive
vocabulary (hereafter referred to as the lexicon) starts during the end of the first
year of life and develops rapidly during the second year. This period of time in
lexical development, ending roughly at 2;0 (years;months), is hereinafter referred
to as early lexical development. The early receptive lexicon starts to develop earlier
than the expressive lexicon and individual differences are vaster earlier (Fenson et
al., 2007; Stolt, Haataja, Lapinleimu, & Lehtonen, 2008). Typically, the acquisition
of the expressive lexicon is slow in the beginning of the second year but becomes
more rapid during the second half of the first year (Fenson et al., 2007; Mayor &
Plunkett, 2010; Stolt et al., 2008). The first words are typically uttered close to the
first birthday, and the first sentences, or combinations of at least two words, before
the second birthday (Fenson, Pethick et al., 2000; Fenson et al., 2007). These
general developmental trends and milestones can be detected by structured, normed
and validated assessment methods that utilize the parents’ knowledge of their
child’s lexical skills, such as the MacArthur–Bates Communicative Development
Inventories (CDIs; Fenson, Pethick et al., 2000; Fenson et al., 2007).
Individual differences are distinctive to receptive and expressive lexical
development especially during the second half of the second year (Feldman et al.,
2000; Fenson, Bates et al., 2000; Fenson et al., 2007). Some acquire language very
quickly, some need more time, and most children fall in between these extreme
ends. The succeeding language skills of children with differing lexical skills is not
clear. However, this information is crucial in the identification of which children
are in the highest risk of having persisting language difficulties. Earlier studies
suggest that weak early lexical skills are risk factors for persistent language
difficulties (Lee, 2011; Lyytinen, Eklund, & Lyytinen, 2005). However, the group
of children with weak expressive lexical skills is heterogeneous. Some have
definite difficulties in only expressive lexical skills, whereas some may have
difficulties in receptive language and communication skills or possess other risk
factors. This makes the prediction of their later language skills difficult. On the
other hand, early talkers, also called lexically precocious children, may be a more
stable group regarding later language skills when compared to children with weak
early expressive lexical skills (Preston et al., 2010; Thal, Bates, Goodman, & JahnSamilo, 1997). However, they are less studied than the group of children with weak
lexical skills. The analysis of these extreme groups along with typical development
17

may provide a clearer picture of the role of early lexical development regarding
later language skills.
To conclude, the development of early receptive and expressive lexical skills
is a remarkable milestone especially during the second year of life. However, less
is known on whether early lexical skills associate with later language skills, and
more specifically, whether these associations may extend to other language
domains besides lexicon. By assessing later language skills in a wide spectrum,
including lexicon, phonology, morphology and also pre-literacy skills, and
investigating the associations that early lexical skills may have to these language
abilities may provide a clearer picture of the role of early lexical development.
The basic concepts of screening are to correctly identify those who have a high
risk for a condition or disease, and those, who most likely do not have it. Moreover,
screening and provided intervention should be a lesser burden than the burden of
the condition itself and should improve the outcomes (Ministry of Social Affairs
and Health, 2014; The Finnish Medical Association advisory board on ethical
issues, 2013). In terms of language skills, the screening method should be able to
accurately identify those children who actually have weak language skills and are,
therefore, at risk of persistent language difficulties, i.e. obtain high sensitivity, and
those whose language skills are typical or better, i.e. obtain high specificity. A
screening method should also be cost-effective and quick and easy to administer.
The screening method is not supposed to be a diagnostic test, but rather provide
information on whether a more comprehensive or further assessment is needed.
This enables early support and intervention, if found to be needed (Ministry of
Social Affairs and Health, 2014; The Finnish Medical Association advisory board
on ethical issues, 2013). Support, which is given sufficiently, early enough, and
targeted, is the most important practice in improving the prognosis of
developmental language delay (Current Care Guidelines on Developmental
language disorder, 2019). Moreover, the right kind of support may prevent greater
language, learning and social difficulties, which are reported as the typical
consequences of language difficulties (Clegg, Hollis, Mawhood, & Rutter, 2005;
Durkin & Conti-Ramsden, 2007; McCormack, McLeod, McAllister, & Harrison,
2010; Snowling, Bishop, Stothard, Chipchase, & Kaplan, 2006).
The guidelines for conducting the early identification of weak language skills
are neither clear nor uniform in Finland. The best age for screening of weak
language is also unclear (Nelson, Nygren, Walker, & Panosha, 2006; Wallace et al.,
2015). Moreover, there has been a lack of quick and valid methods that would be
suitable for early language screening purposes in Finland. Formal testing is
18

challenging with very young toddlers, and the extensive time required for
spontaneous language sample collection and analysis is typically not possible in
clinical use. In structured assessment methods that use parental knowledge, such as
the CDIs (Fenson, Bates et al., 2000; Fenson et al., 2007; Lyytinen, 1999; Stolt &
Vehkavuori, 2018), the Language Development Survey (LDS; Rescorla & Alley,
2001), and the Infant-Toddler Checklist of the Communication and Symbolic
Behavior Scales Developmental Profile (ITC; Laakso, Eklund, & Poikkeus, 2011;
Wetherby, Goldstein, Cleary, Allen, & Kublin, 2003; Wetherby & Prizant, 2002),
parents have a checklist where they can estimate their child’s skills. Parental
assessments are time- and cost-efficient, they are not tied to a certain appointment
and they can often be repeated more often than formal tests. Moreover, the child’s
mood or personality does not affect the results (Fenson et al., 2007). Some methods
give detailed information, such as the long-form version of the CDI (Fenson et al.,
2007; Lyytinen, 1999) and may be more suitable for broader assessments. Others,
such as the ITC and the short-form versions of the CDI, are quicker to complete
and are more suitable for screening purposes. The reliability and validity of
parental-based screening and assessment methods have been shown to be good in
multiple studies (Fenson, Pethick et al., 2000; Fenson et al., 2007; Laakso et al.,
2011; Law & Roy, 2008; Mayor & Mani, 2018).
More information is needed on the role of early receptive and expressive lexical
skills regarding later language skills. Moreover, the screening properties of early
language screening methods available in Finnish are not fully known. The first aim
of this doctoral dissertation was to gain information on the longitudinal
relationships of early lexical skills and later language and pre-literacy skills. The
second aim was to study the sensitivity and specificity of the Finnish version of the
ITC (Laakso et al., 2011) and the Finnish short-form version of the CDI (FinCDISF; in Finnish, Sanaseula; Stolt & Vehkavuori, 2018) at age 2;0.
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2

Literature review

2.1

Overview of early lexical development, language skills at 3;6,
and language and pre-literacy skills at 5;0

2.1.1 Early lexical development
Typical early lexical development
Most children show signs of understanding speech, like responding to their name,
between eight and ten months of age (Fenson et al., 2007; Laakso et al., 2011; Reilly
et al., 2006; Stolt et al., 2008). The growth rate of the receptive lexicon is very fast
by the beginning of the second year, and the variation between individuals increases
rapidly. At age 1;0, the receptive lexicon is typically 70–100 words, at 1;3 about
120–180, and at 1;6 about 200–350 words (Bleses et al., 2008a; Fenson et al., 2007;
Lyytinen, 1999; Reilly et al., 2009; Stolt et al., 2008). At 2;0, the receptive lexicon
is typically so vast that its exact estimation is challenging and thus the information
is typically not collected via parental-based assessment methods, such as the CDIs.
The expressive lexicon starts to develop slower and later than the receptive
lexicon. Children typically utter their first word around their first birthday. Their
typical expressive lexicon size is fewer than 10 words at 1;0 and approximately 5–
25 at age 1;3 (Bleses et al., 2008a; Eriksson, 2014; Fenson et al., 2007; Reilly et al.,
2009; Simonsen, Kristoffersen, Bleses, Wehberg, & Jorgensen, 2014; Stolt et al.,
2008). The acquisition rate typically accelerates after the child has acquired a small
basic vocabulary (Bates, Dale, & Thal, 1995; Stolt et al., 2008). At 1;6, the typical
lexicon size is 40–90 words, and at 2;0 approximately 200–350 words in different
languages (Bleses et al., 2008a; Duff, Reen, Plunkett, & Nation, 2015; Fenson et
al., 2007; Reilly et al., 2009; Simonsen et al., 2014; Urm & Tulviste, 2016)
including Finnish (Korpilahti, Kaljonen, & Jansson-Verkasalo, 2016; Lyytinen,
1999; Stolt et al., 2008). These numbers are retrieved from studies that have used
the adaptions of the long-form versions of the CDI into different languages. While
some studies report means and others report medians causing challenges in the
comparison, the trend is similar across languages: the acquisition of the expressive
lexicon is slower at the beginning of the first year and faster during the end of it.
Vocabulary spurt or naming explosion is defined as a very active or even
accelerating period of lexical acquisition after the child has acquired a small basic
21

vocabulary, and it typically occurs during the end of the second year (Dandurand
& Shultz, 2011; Goldfield & Reznick, 1990; Mayor & Plunkett, 2010; Reznick &
Goldfield, 1992; Stolt et al., 2008). It has also been suggested that children may
exhibit multiple spurts (Dandurand & Shultz, 2011) instead of a single prolonged
one (Reznick & Goldfield, 1992; Stolt et al., 2008). Traditional explanations for the
spurt vary from learning capacities, such as the insight that names refer to things or
things require names and fast mapping, or maturational hemispheric specialization
(Ganger & Brent, 2004; Mayor & Plunkett, 2010; Reznick & Goldfield, 1992); or
it is explained as a by-product of variability in the input of word difficulty (Mayor
& Plunkett, 2010; McMurray, 2007). However, the variety in research methods may
have affected the discussion regarding both the definition and, therefore, the
existence of the spurt (Dandurand & Shultz, 2011; Dromi, 1999; Ganger & Brent,
2004). Lastly, the spurt may not occur for every child, but seems to occur for a great
percentage of children depending on the definition used (Dandurand & Shultz, 2011;
Ganger & Brent, 2004; Mervis & Bertrand, 1995; Reznick & Goldfield, 1992; Stolt
et al., 2008). To conclude, whether an actual spurt can be detected or not, a fast
increase in lexical acquisition does typically occur during the end of the second
year, as can be seen at least from the average monthly medians of lexical acquisition
(Fenson et al., 2007).
Children typically start combining words into short sentences between ages 1;6
and 2;0 after having acquired a sufficient expressive vocabulary (Fenson, Pethick
et al., 2000; Fenson et al., 2007; Stolt, Haataja, Lapinleimu, & Lehtonen, 2009).
The emergence of word combinations can be regarded as a significant
developmental milestone for both syntactic and semantic development (Bates et al.,
1995). At age 2;0, roughly 90% of children use word combinations (Fenson,
Pethick et al., 2000; Reilly et al., 2009; Stolt et al., 2009). The inability to use word
combinations at 2;0, on the other hand, is a sign of weak expressive language skills
and may be a risk factor regarding later language skills (Preston et al., 2010;
Rescorla, 1989). Expressive lexical skills are more likely to solve during the
following years, whereas a delay in syntax is more likely to endure (Leonard, 2013).
Late and early talkers
At the extreme ends of the spectrum of lexical performance are late and early
talkers. Children with weak expressive lexical skills around age 1;6 to 2;6 in the
absence of developmental neurological disorders or sensory deficits are commonly
called late talkers (Fisher, 2017; Hawa & Spanoudis, 2014; Rescorla, 2011;
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Rescorla & Dale, 2013). A traditional definition at age 2;0 is an expressive lexicon
of fewer than 50 words based on the LDS or the lack of word combinations
(Rescorla, 1989). Another widely used definition is an expressive lexicon within
the weakest 10th percentile based on the CDI at age 2;0 (Bavin & Bretherton, 2013;
Dale, Price, Bishop, & Plomin, 2003; Reilly et al., 2010). As both the LDS and
CDIs are continuous measures, a cutoff limit may be chosen, and both broader and
more stringent values have been used (Dale et al., 2003; Rescorla & Achenbach,
2002). Besides percentiles, standard deviations have been used with some checklist
methods (Zubrick, Taylor, Rice, & Slegers, 2007) or with composite scores derived
from different methods (Lyytinen et al., 2005).
Late talkers are at risk for persistent language difficulties (Dale et al., 2003;
Ellis & Thal, 2008; Preston et al., 2010; Rescorla, 2011; Rice, Taylor, & Zubrick,
2008; Torppa, Lyytinen, Erskine, Eklund, & Lyytinen, 2010). However, many late
talkers catch up to their peers by age five in many language domains (Dale et al.,
2003; Feldman et al., 2005; Rescorla, 2011; Rice et al., 2008; Roos & Ellis Weismer,
2008). Nevertheless, late talking or weak early lexical skills may still negatively
influence later language abilities through childhood and adolescence, and late
talkers may have generally weaker language skills at least on some language
domains compared to children with typical early lexical development (Bleses,
Makransky, Dale, Højen, & Ari, 2016; Dale et al., 2003; Rescorla, 2011; Rice et al.,
2008; Roos & Ellis Weismer, 2008). It is still not well-known which late-talkers
will catch up and which later language skills are potentially weak within children
with weak early receptive and/or expressive lexical skills.
Even though an excessive delay in the expressive lexicon is the primary deficit
of late talkers, some children with weak expressive lexical skills also exhibit weak
receptive language skills (Lyytinen et al., 2005; Rescorla, 2011). Late talkers with
weak receptive language skills have found to be at a greater risk for persistent
language difficulties compared to mere late talkers (Ellis & Thal, 2008; Fisher,
2017; Law, Boyle, Harris, Harkness, & Nye, 2000; Paul & Roth, 2011; Paul & Ellis
Weismer, 2013). Parallel findings have been found in Finnish studies. In the
Jyväskylä Longitudinal Study of Dyslexia, the late talkers with receptive and
expressive delay as well as familial risk for dyslexia still had the weakest language
outcomes at age 5;6 and reading outcomes at age 8;0 compared to the groups of
mere late talkers with or without familial risk for dyslexia (Lyytinen et al., 2005).
As part of the large-scale norming study of the Finnish version of the ITC, weak
expressive language skills and weak receptive skills along with a minor delay in
the overall performance on the ITC were risk factors for language difficulties at age
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4;7 (Määttä, Laakso, Tolvanen, Ahonen, & Aro, 2012). On the other hand, children
with weak expressive language skills only during the second year tended to have
age appropriate language and working memory skills at 5;3, whereas a delay in
social, symbolic and expressive language indicated weaker language and working
memory skills at 5;3 (Määttä, Laakso, Tolvanen, Ahonen, & Aro, 2014).
Early talkers or lexically precocious children have acquired lexical skills
substantially in advance of their peers. Definitions have typically been based on
percentiles, such as the top 10, 15 or 25% of children based on the number of words
reported using the CDIs (Eriksson, 2014; McGregor, Sheng, & Smith, 2005; Skeat
et al., 2010; Smith, McGregor, & Demille, 2006; Thal et al., 1997). Besides having
a large lexicon in relation to their age, they typically have grammar and phonology
skills ahead of their typically developing peers at age 2;0 (McGregor et al., 2005;
Smith et al., 2006).
Stability, that is, maintaining their order relative to one another in assessed
skills over a period of time, may provide key information about development.
Stability in language skills is the basis of conceptions and theories regarding
language development and the foundation in measurement development and
studies (Bornstein, Hahn, & Putnick, 2016). Studies assessing stability within the
extreme ends, the early and late talkers, may deepen the understanding of stability
of lexical and language skills. Regarding stability in early talkers during early
childhood, Thal et al. (1997) followed early and late talkers (highest and lowest 10%
of participants) at the group and individual levels using the CDI from the average
age of 1;1 to the average age of 1;8, and from 1;8 to the average age of 2;3. Almost
a third of early talkers at age 1;1 tended to be early talkers still at 1;8, and almost
two thirds of early talkers at 1;8 remained as such at age 2;2. On the other hand,
50% of children identified as late talkers at 1;8 were still late talkers at 2;2. In a
more recent study, only one third of early talkers, identified at age 1;0, were
identified as early talkers (≥90th percentile) a year later (Skeat et al., 2010). The
differences between the results in these studies may indicate that stability within
early talkers increases over time or that it may be more apparent in short intervals.
Eriksson (2014) used a broader classification of quartiles for 183 children
according to their expressive lexicon size at age 1;6 and assessed their lexicon size
again at 2;0 with the Swedish long-form version of the CDI. According to her
results, 99% of early talkers remained in the highest quartile six months later, and
95% of the second highest quartile at 1;6 stayed in the highest or second highest
quartile at 2;0. In comparison, children in the lowest two quartiles were almost
evenly distributed over all of the quartile groups six months later (Eriksson, 2014).
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In studies regarding the stability of early talkers beyond the second and third
year, early talkers have been found to typically obtain the highest performance in
language and literacy-related skills compared to their peers at age 4;6 (CrainThoreson & Dale, 1992), and at school age up to fifth (Crain-Thoreson & Dale,
1992; Lee, 2011; Preston et al., 2010) and sixth grade (Bleses et al., 2016).
Moreover, early talkers will very unlikely experience difficulties in subsequent
language and literacy related skills even at sixth grade (Bleses et al., 2016). They
also have been reported having more activation in certain brain functions during
language/literacy-related tasks compared to typically developed children and late
talkers (Preston et al., 2010). Lastly, the definitions of precocity, the measurement
points and whether the outcome variables used have been continuous or
dichotomous (e.g. below or at or above the top 90%) complicate the comparison
between different studies. Studies on the later language development of early
talkers are, however, rather scarce and further information is needed.
Effect of demographic factors
In order to better understand what explains variation in language development, the
effect of biological and environmental factors have been studied (Korpilahti et al.,
2016; McKean et al., 2017; Reilly et al., 2007; Reilly et al., 2010; Urm & Tulviste,
2016). Gender has been among the most studied biological risk factors. The girl
advantage has been seldomly reported and has generally been studied less regarding
early receptive as compared to early expressive lexical skills. In a large crosslinguistic study comparing the receptive and expressive lexical development of
children with the CDIs from 10 European languages, no differences between the
genders were found regarding the receptive lexicon size from 0;8 to 1;4 (Eriksson
et al., 2012). Parallel findings have also been reported in other languages (in
Canadian French; Bouchard, Trudeau, Sutton, Boudreault, & Deneault, 2009; in
English; Feldman et al., 2000; and in Finnish; Lyytinen, 1999; Stolt et al., 2008).
However, differences in early receptive lexical skills have been found at least at
some age points in English (Fenson et al., 2007), Danish (Bleses, Vach, Slott,
Wehberg, Thomsen, Madsen et al., 2008b), Norwegian (Simonsen et al., 2014) and
Swedish (Berglund, Eriksson, & Westerlund, 2005) when using the CDIs, in
Finnish when using the ITC (Laakso et al., 2011) and in Norwegian when using
four different parental assessment methods (Zambrana, Ystrom, & Pons, 2012).
In early expressive lexical skills, typically developing girls do outperform boys
especially during the end of the second year (Bornstein, Hahn, & Haynes, 2004;
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Bouchard et al., 2009; Eriksson et al., 2012; Fenson et al., 2007; Galsworthy,
Dionne, Dale, & Plomin, 2000; Rantalainen et al., 2021; Stolt et al., 2007; Urm &
Tulviste, 2016), but the finding is not fully consistent (Lyytinen, 1999; Stolt et al.,
2008). Due to these often reported significant differences, some languages provide
separate normative data for boys and girls (Bleses et al., 2008b; Fenson et al., 2007;
Reilly et al., 2010). The male gender has also been identified as a risk factor for
late language emergence in some studies (Campbell et al., 2003; Dale et al., 2003;
Zubrick et al., 2007), specific language impairment/developmental language delay
(Conti-Ramsden & Durkin, 2016; Whitehouse, 2010) and receptive language delay
(Ghassabian et al., 2014), but also not affecting the expressive language outcomes
among late talkers have been reported (Fisher, 2017). Moreover, girls are more
likely to be early talkers compared to boys (Skeat et al., 2010). However, the girl
advantage is small regarding the vast intra-gender variation in expressive lexical
skills (Eriksson et al., 2012; Fenson et al., 2007). Lastly, regarding gender, less is
known about whether the possible girl advantage may be observed when using the
short-form version of the CDI for either receptive or expressive lexical skills and
whether a difference may be found in later language skills (Barbu et al., 2015;
Bornstein et al., 2004; Galsworthy et al., 2000; McKean et al., 2017).
High parental education or socioeconomic status is expected to influence the
child with a rich linguistic environment (Hoff, 2006) and lower maternal education
being a possible risk factor for at least expressive language development (Campbell
et al., 2003; Reilly et al., 2010). However, studies regarding the possible effect of
parental, especially maternal education, on early lexical skills, have provided
mixed results. Some studies have reported better results for children from families
with lower maternal education level for the early ages and the opposite results for
later age points (Feldman et al., 2000; Fenson et al., 2007; Laakso et al., 2011).
Other studies have reported maternal education having no effect on early receptive
and/or expressive lexical skills in typically developing children (Berglund et al.,
2005; Friend, Schmitt, & Simpson, 2012; Pan, Rowe, Spier, & Tamis-Lemonda,
2004; Stolt et al., 2007), but opposite findings for both maternal and paternal
education levels for early expressive lexical skills have also been reported (Urm &
Tulviste, 2016). However, parental education may have a clearer impact in clinical
populations such as preterm children (Ko, Shah, Lee, & Asztalos, 2013; Patra,
Greene, Patel, & Meier, 2016; Stolt et al., 2007). Lastly, gender and maternal
education/socioeconomic status may have an interaction, in which gender
differences may be more evident in the group of families with lower socioeconomic
status (Barbu et al., 2015), or that boys from a high maternal education group may
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still be inferior in comparison with girls with a lower maternal education
(Zambrana et al., 2012). To sum up, the possible effect of parental, especially
maternal, education level is unclear, but it may explain at least a small part of
concurrent and later language skills (Reilly et al., 2010).
2.1.2 Language skills of Finnish children at 3;6 and 5;0
Typically developing Finnish children have a large lexicon with words from
different lexical categories that are used in complex sentence structures at age 3;6
(Savinainen-Makkonen & Kunnari, 2009). Regarding phonology, Finnish children
are close to the end of the phase of systematic phonological development at age 3;6
(Saaristo-Helin, Kunnari, & Savinainen-Makkonen, 2011). The speech of a threeyear-old is mostly intelligible to a novel listener and mastery in phonology is
skillful. Substitutions and inaccuracies in the most difficult consonants are still
typical (Aalto, Saaristo-Helin, & Stolt, 2020; Kunnari, Savinainen-Makkonen, &
Saaristo-Helin, 2012; Saaristo-Helin et al., 2011). Finnish is a highly agglutinative
language in which grammatical and case relationships are expressed mainly with
suffixes. As a result, words may become relatively long, and may also influence
changes in the word stem (Karlsson, 2015; Laalo, 2011; Lyytinen & Lyytinen, 2004).
Clear developmental changes in morphological skills occur during the age range of
2 to 4 years (Lyytinen & Lyytinen, 2004). During this phase, children move from
proto-morphology to modular morphology, in which morphological knowledge is
close to adult-like (Laalo, 2011). At age 3;6, Finnish children master the use of past
and present tense, plural, genitive, and locative cases well, but inaccuracies in the
use of inflectional morphology are still typical (Lyytinen, 1988, 2014).
Five-year-olds are versatile language users with large vocabularies of
thousands of words (Clark, 2009; Lyytinen, 2014). Naming skills develop in
relation to lexical acquisition and the acquisition of lexical skills is fast (Loukusa,
2007). Children are starting or are in the so-called finalizing phase of phonological
acquisition, in which they acquire the most difficult consonants and consonant
clusters (Saaristo-Helin et al., 2011). Minor inaccuracies in articulation are still
common, such as in the usage of fricatives in English and the seldomly used /d/ and
the apico-alveolar trill /r/ in Finnish (Kunnari et al., 2012; Saaristo-Helin et al.,
2011; Warren, 2001). The basic knowledge of the morphological rules in the native
language has been acquired. Typically developing five-year-old children are able
to manipulate inflectional morphology, but the skill is not fully complete (Lyytinen,
1988; Lyytinen & Lyytinen, 2004).
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Regarding basic pre-literacy skills at 5;0, typically developing Finnish children
without familial risk for dyslexia have been reported to name nine upper case letters
at age 4;6 and 15 letters at age 5;6 on average. Some know all of the letters of the
alphabet while others may not identify any (Puolakanaho et al., 2008). In
comparison, slightly younger children in the US have been reported to identify 18
upper case letters both at pre-school age (Piasta, Petscher, & Justice, 2012) and also
in kindergarten (Invernizzi, Justice, Landrum, & Booker, 2004). Furthermore,
typically developing five-year-old children have various phonological awareness
skills. They play and operate with language and its segments, such as words,
syllables, and phonemes, and to various degrees they are able to rhyme, identify
initial letters, or form a synthesis of separate phonemes or syllables (Invernizzi et
al., 2004; Puolakanaho et al., 2007; Savinainen-Makkonen & Kunnari, 2009). As a
last note on the matter of pre-literacy skills, Finnish children enter kindergarten
(esiopetus or esikoulu in Finnish) a year prior to school entry around age six, but
formal schooling and reading instruction begins from first grade, around age seven.
2.2

Associations between early lexical skills and later language
and pre-literacy skills

2.2.1 Associations between early lexical and later language skills
The interesting question regarding early lexical skills is whether there is continuity
in language skills up to age 5;0. What also needs clarification is whether the
associations from early lexical development to later language skills are parallel
between early receptive and expressive lexical development. Furthermore, more
information is needed on what specific language domains early receptive and
expressive lexical skills may be associated with.
The most expected association is the one between early and later lexical skills.
Regarding the less-studied early receptive lexicon, shorter-term associations
between the receptive lexicon, measured between ages 16 to 21 months, and
expressive language skills during the third year have been found (Friend et al., 2012;
Henrichs et al., 2011). Two Finnish studies have reported associations even further.
Torppa et al. (2010) found receptive language skills at 2;6 to have clear associations
with receptive and expressive language at 3;6 and with receptive language at 5;0.
Stolt et al. (2016) also report clear associations between receptive lexicon size,
measured already at 1;3, and receptive language skills at 5;0, and between receptive
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language skills at 2;0 and receptive language and expressive lexical skills at 5;0 in
typically developing children. However, the number of children in this study was
rather small (n = 28), and further information is needed. Furthermore, a British
long-scale study reported associations between a composite score of receptive and
expressive lexicons between ages 1;4 and 2;0, and a composite measure of
receptive and expressive lexicon between ages four and nine. Even though
composite scores of receptive and expressive lexicons were used for both early and
later lexicons, early lexical skills had a clear role in later lexical skills (Duff et al.,
2015). Lastly, more information is needed on whether longitudinal associations
between the early receptive lexicon and specific language domains, such as
phonology, morphology, and pre-literacy skills, may be found.
The associations between early expressive lexical skills and later lexical and
more broadly defined language skills have been studied more compared to the early
receptive lexical skills. Expressive lexical skills in these studies are often measured
at or around age 2;0 and using the long-form versions of the CDI. Short-term
associations have revealed clear associations between the expressive lexicon size
at age 2;0 and 2;6 and both receptive and expressive language skills at 3;0 and 3;6
(Feldman et al., 2005; Torppa et al., 2010). Other studies have found associations
extending even further, up to age five (Stolt et al., 2016), and with both later
receptive and expressive lexical skills up to fifth grade (Lee, 2011). Less in known
on whether parallel results can be found when using the short-form versions of the
CDI. In a large-scale cohort study from the Netherlands, associations were found
between early expressive lexical skills, measured using the short-form version of
the CDI at age 1;6, and expressive vocabulary at 2;6 (Henrichs et al., 2011).
Longer-term associations between early expressive lexical skills, measured
between ages 1;6 and 2;6, and receptive (Ghassabian et al., 2014) and expressive
language skills (Can, Ginsburg-Block, Golinkoff, & Hirsh-Pasek, 2013) around age
6;0 have been reported. Given all these results, it is of interest whether similar
findings, that is clear yet mainly moderate associations, may be found when using
the FinCDI-SF, whether long-term associations can be found prior to age 2;0 and
whether they may extend until age five.
The association between early receptive lexical skills and both concurrent and
later phonological skills is less studied compared to the association with expressive
lexical skills. It may be that receptive language skills do not associate with
concurrent or later phonological skills or the associations may be weaker compared
to early expressive lexical skills (Macrae & Sosa, 2015), but more information is
needed. The expressive lexicon and phonology, on the other hand, seem to develop
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in a close relationship especially during the early years (Davis, Van der Feest, & Yi,
2018; Stoel-Gammon, 2011) and also up to age 3;6 (Macrae & Sosa, 2015;
Zanobini, Viterbori, & Saracenoa, 2012). The simultaneous associations propose
that phonetic complexity and phonological production influence lexical acquisition
and also vice versa, e.g. children with larger vocabularies seem to use phonetically
more complex words compared to children with smaller lexicons (Kehoe, PatruccoNanchen, Friend, & Zesiger, 2018) and that children with larger lexicons show less
simplification processes compared to children with smaller lexicons (Zanobini et
al., 2012). Regarding longer-term associations, expressive lexicon size at age 2;0
has been found to be associated with phonological skills at age 3;6 (Aalto et al.,
2020). However, studies regarding longer-term associations, especially expanding
to five years and further, in typically developing children are scarce. More studies
have focused on the relationship in late talkers, in which weak phonological skills
have been found to be weaker compared to their typically developing peers
(Fletcher et al., 2004; Rescorla 2002; Rice et al., 2008).
Studies reporting the associations between the early receptive lexicon or
language skills and later morphological skills or grammar in typically developing
children are also scarce (however, see Silvén, Ahtola, & Niemi, 2003; Torppa et al.,
2010). More attention has been paid to the relationship between early expressive
lexical and concurrent or later morphological skills. Especially early grammar
develops closely connected with early expressive lexical skills (Bates et al., 1995;
Dionne, Dale, Boivin, & Plomin, 2003; Lyytinen & Lyytinen, 2004; Stolt et al.,
2009; Stolt, Matomäki, Haataja, Lapinleimu, & Lehtonen, 2013). In addition, the
close connection of active expressive lexical development and the soon following
emergence of word combinations, also known as lexical bootstrapping, speaks for
their close relationship (Dionne et al., 2003). The facilitating relationship between
lexicon and grammar seems to go both ways thereafter, at least up to age 3;6 (Moyle,
Ellis Weismer, Evans, & Lindstrom, 2007). Furthermore, difficulties in
morphological skills may be more prevalent within children at risk for persistent
language difficulties, such as late talkers (Chilosi et al., 2019; Dale et al., 2003;
Moyle et al., 2007; Rice et al., 2008), children at familial risk for dyslexia (Lyytinen
& Lyytinen, 2004; Nieminen, 2007), or children born very preterm (Sansavini et
al., 2007; Stolt et al., 2013). From this viewpoint, morphological skills are an
important language domain to assess. Especially a language that has complex
inflectional morphology, such as Finnish, may provide answers regarding the
possible longitudinal associations between early receptive/expressive lexical skills
and later morphological skills.
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2.2.2 Associations between early lexical skills and pre-literacy skills
Pre-literacy skills are a group of abilities that are essential in order to learn to read
and write. Previous studies have reported letter knowledge, phonological
awareness, the ability to rapidly name a sequence of repeating random set of items
(rapid automatized naming), writing or writing name, and phonological memory
being strong predictors of later reading and writing skills (Heikkilä, Torppa, Aro,
Närhi, & Ahonen, 2016; Lonigan & Shanahan, 2018; Puolakanaho, Poikkeus,
Ahonen, & Tolvanen, 2004; Thompson et al., 2015; Torppa et al., 2010). Two of
the above-mentioned factors, letter naming and phonological awareness, have been
of vast interest. Letter identification, that is, naming the letters and/or letter sounds
(phonemes) of the alphabet, is key in learning to read especially in orthographically
highly transparent languages, such as Finnish. In orthographically highly
transparent languages, the correspondence between written letters and phonemes is
nearly perfect. As a result, the language is relatively easy to read if the letter
knowledge is fluent. Phonological awareness, on the other hand, is the ability to
detect, manipulate, or analyze the auditory aspects of spoken language. It includes
the ability to distinguish or segment words, syllables or phonemes and it is
independent of the meaning of words (Lonigan & Shanahan, 2018).
Although the role of pre-literacy skills regarding subsequent literacy skills has
a lot of consensus, less is known on whether early receptive/expressive lexical skills
already at the end of the second year are associated with these pre-literacy skills.
The role of lexical skills is expected to be a basis for phonological awareness skills,
as children first learn holistic phonological representations through individual
words and phrases and then learn to manipulate smaller and smaller sublexical
phonological units according to their language experience (for more information,
see Torppa et al., 2007). Assessing both early receptive and expressive skills may
give a wider understanding of their roles with respect to pre-literacy skills, but
especially the role of the early receptive lexicon regarding pre-literacy skills has
received little attention (see, however, Duff et al., 2015; Puolakanaho et al., 2004;
Torppa et al., 2010). Previous studies have reported that the risk for difficulties in
reading and writing related skills increases if the child possesses multiple risk
factors, such as weak receptive and expressive early lexical development (Lyytinen
et al., 2005; Psyridou, Eklund, Poikkeus, & Torppa, 2018). It is also possible that
the role of early receptive lexical skills may be even more strongly associated with
later phonological awareness skills in children at risk for dyslexia, when compared
with their peers without such risk (Puolakanaho et al., 2004). On the other hand,
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expressive lexical and language skills, measured at or around age 2;0, have been
found to predict or to be associated with pre-literacy skills at age 5 and literacy
skills up to age 16 at least to some extent (Bleses et al., 2016; Lee, 2011; Psyridou
et al., 2018; Torppa et al., 2010). However, only one study has previously reported
any associations between early expressive lexical skills, when measured using the
short-form version of the CDI, and pre-literacy skills around age six (Can et al.,
2013) and, therefore, the possible associations need further clarification.
2.3

Screening of early lexical and communication skills

Guidelines for the identification of children with special needs and weak language
skills are addressed both in the legislation of Finland and by the Current Care
Guidelines (Government Decree 338/2011 on Maternity and Child Health Clinic
Services, School and Student Health Services and Preventive Oral Health Services
for Children and Youth, 2011; Current Care Guidelines on Developmental language
disorder, 2019). However, clear guidelines do not exist for the exact screening
methods that should be used and when. Furthermore, more information is needed
on how well they can correctly identify those in need of support (Larson, 2016;
Law, Boyle, Harris, Harkness, & Nye, 1998; Wallace et al., 2015).
A comparison of the screening methods is challenging due to several issues.
Screening methods vary according to their user, general scope, and cutoff value.
Regarding the methods used by trained professionals, the age range of children is
typically higher compared to that of the methods utilized by parents (Dale et al.,
2003; Hannus, Kauppila, Pitkäniemi, & Launonen, 2013; Law et al., 2000; Law &
Roy, 2008; Nelson et al., 2006; Valtonen, Ahonen, Lyytinen, & Lyytinen, 2004;
Wallace et al., 2015; Westerlund, Berglund, & Eriksson, 2006). The screening
methods used by parents are often suitable for early screening during the second
year of life, but some may also be used earlier and/or later (Larson, 2016; Sachse
& Von Suchodoletz, 2008; Wallace et al., 2015). Some methods used in screening
studies measure lexical skills, such as the CDIs and the LDS, while others assess
language and communicative development along with the other possible aspects of
general development in a more holistic way, such as the Ages and Stages
Questionnaires (Squires & Bricker 2009), the Clinical Adaptive Test/Clinical
Linguistic Auditory Milestone Scale (Accardo & Capute, 2005; Clark, Jorgensen,
& Blondeau, 1995), and the Early Language Milestone Scale (Coplan, Gleason,
Ryan, Burke, & Williams, 1982), which are not adapted and validated into Finnish,
and the ITC.
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Furthermore, the assessment methods in behavioral sciences are typically
continuous measures by nature and not as discrete as those often used in medical
models (Heilmann, Weismer, Evans, & Hollar, 2005). The recommended or used
cutoff points differ broadly for both the screening method and the reference method
that define the golden standard for whether the child has a language disorder/delay
or not; it may be based on differing percentile scores or standard deviations (e.g.
lowest 10th percentile; Dale et al., 2003; Heilmann et al., 2005; Wetherby et al.,
2003), a certain number of words produced (e.g. 8 words on the Swedish shortform version of the CDI at 1;6; Westerlund et al., 2006), a certain screening score
(Klee, Pearce, & Carson, 2000), or a combination of different variables (e.g. based
on the number of produced words and grammar skills or word combinations and/or
other variables, such as parental concern or recurrent ear infections; Klee et al.,
2000; Rescorla, 1989; Sachse & Von Suchodoletz, 2008). The reference instrument
does vary, as does what they actually measure (Wallace et al., 2015). In other words,
the reference methods may measure different skills in language development
compared to other reference methods and compared to the scopes of the screening
methods. Furthermore, screening age and the age when the reference method is
used vary.
2.3.1 Sensitivity and specificity of early language methods
The important properties of a valid screening method include high sensitivity and
specificity as well as high positive predictive value and negative predictive value.
Sensitivity is the probability of the method identifying a disability among those
who actually have the disability (true positives), or the proportion of people with
the disability who have a positive test result. Specificity is the probability of the
screening method identifying those with no disability who actually do not have the
disability (true negatives), or the proportion of people without disability having a
negative test result. Sensitivity and specificity values above 80% are regarded as
desirable for screening tools for primary speech and language delay (Law et al.,
2000). In most cases in language studies, sensitivity is poorer than specificity (Dale
et al., 2003; Law et al., 2000; Law & Roy, 2008; Westerlund et al., 2006). False
positives are those who screen positive for the test, but do not actually have the
disability, that is have typical for their age language skills. A high number of false
negatives compared to false positives are of more concern: false positives are
identified as having typical skills regarding the test but actually have a disability,
such as weak language skills. The lower the sensitivity, the higher the number of
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false positives; and the lower the specificity, the higher the number of false
negatives. The positive and negative predictive values provide additional numbers
to sensitivity and specificity. A low positive predictive value indicates a high
number of false positives and a low negative predictive value indicates a high
number of false negatives (Guiberson, Rodriguez, & Dale, 2011; Law et al., 2000).
Regarding the use of expressive lexical skills as the primary scope of screening,
reports on the Delay 3 criterion, which is less than 50 words or no word
combinations based on the LDS, have revealed mainly good sensitivity (61 to 94%)
and specificity (67 to 95%) depending on the reference method (Klee et al., 1998;
Larson, 2016; Rescorla, 1989; Rescorla & Alley, 2001). Regarding the CDIs, only
a few studies have reported sensitivity and specificity values for them at any age
point (for a review, see Law & Roy, 2008). Regarding the long-form version of the
CDI – Words and sentences, three cutoff limits, 11th, 19th and 49th percentile had
a sensitivity of 68, 81, and 100%, respectively, and a specificity of 98, 79, and 44%,
respectively, at age 2;0, when compared to formal language tasks at age 2;6 in the
US (Heilmann et al., 2005). A slightly different method was used for its German
adaptation, for which the cutoff of fewer than 50 words or 50–80 words and
grammatical scores below the cutoff were used between ages 2;0 and 2;2. For this
method, a high sensitivity of 93 along with high specificity of 87 were reported
(Sachse & Von Suchodoletz, 2008).
Only a few studies have reported sensitivity and specificity for the short-form
versions of the CDI with varying age points and referential methods (for reviews,
see Larson, 2016; Wallace et al., 2015). The Spanish short-form version reported
good sensitivity (87%) and specificity (86%) at 2;0–2;11 compared to a formal
assessment of concurrent receptive and expressive language skills (Guiberson et al.,
2011). A large-scale British twin study used the short-form version at 2;0 and
reported low or moderate sensitivity (39 and 44%) but adequate specificity (76 and
81%) when compared to language measures at age three and four, respectively
(Dale et al., 2003). The Swedish adaptation for 1;6 years, on the other hand,
assessed both receptive and expressive lexical skills, but reported low sensitivity
(50%) yet high specificity (90%) when compared to a structured language
observation of receptive and expressive language skills at age 3;0 (Westerlund et
al., 2006). In addition to the relatively few studies examining the sensitivity and
specificity of the short-form versions, clear and even high associations with
concurrent or later language skills have been reported (Can et al., 2013; Fenson,
Pethick et al., 2000; Pan et al., 2004; Rose, Feldman, & Jankowski, 2009). To
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conclude, both the long and short-form versions still lack research in the area of
screening.
Expressions of emotions, gaze, non-verbal communication, gestures, and the
use of objects can already be detected during the first year of life (Reilly et al.,
2006). They have been found to associate with both concurrent and later receptive
and expressive language skills (Laakso et al., 2011; Lyytinen et al., 2005;
Rantalainen et al., 2021; Stolt et al., 2014; Stolt et al., 2016; Watt, Wetherby, &
Shumway, 2006; Wetherby et al., 2003). They have been used for broader
assessment and screening purposes as part of the full Communication and Symbolic
Behavior Scales Developmental Profile (CSBS DP), and its shorter, screening
version, the ITC, and provide a broad picture of prelinguistic and communication
skills (Laakso et al., 2011; Wetherby et al., 2003). Assessing these skills may
provide earlier and more accurate identification of children at risk for language
difficulties in comparison with waiting for the expressive vocabulary to grow
(Wetherby et al., 2003). Regarding the study assessing the sensitivity and
specificity of the ITC, the weakest 10th percentile for the social or symbolic
composite or the total score of the ITC, or performance in the bottom 10th
percentile speech composite repeatedly with three months apart was used as the
cutoff value for weak skills during the second year (Wetherby et al., 2003).
Language assessments were performed at two and three years of age. Sensitivity
(89 and 86%) and specificity (74 and 77%) of the ITC were adequate for ages 1;0–
1;5 and 1;6–2;0, respectively, when referred to the broader procedure of the full
CSBS DP. Moreover, sensitivity (81 and 83%) and specificity (79 and 70%) for
follow-ups at ages 2 and 3 were also sufficient when referred to a formal language
test of receptive and expressive language (Wetherby et al., 2003). The sensitivity
and specificity of the Finnish version of the ITC, used at age 1;0, 1;3, 1;6, and 1;9,
compared to the language performance on tests at age 4;7 and 5;3 have also been
reported. Adequate sensitivity (79% for both age 4;7 and 5;3) and specificity (75%
and 69% for ages 4;7 and 5;3, respectively) were found in these longitudinal studies
(Määttä et al., 2012, 2014).
Word combinations are expected to emerge by age 2;0, when roughly 90% of
children have started combining words (Fenson, Pethick et al., 2000; Fenson et al.,
2007; Stolt et al., 2009). Therefore, the question of whether a child has started using
them at age 2;0 may be a simple and promising candidate for screening in roughly
identifying the weakest 10% of children not combining words at 2;0. The
emergence of word combinations is also included in the original Delay 3 criterion
(Rescorla, 1989) and also in the revised Delay 3+ criterion (i.e. <50 words of
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expressive vocabulary or no word combinations and parental worry expressed for
the child’s language ability or six or more bouts of ear infection; Klee et al., 2000).
Moreover, the usability of parental concern in screening has not been widely
studied (see, however, Dale et al., 2003; Guiberson et al., 2011; Klee et al., 2000),
but it is recommended to be taken seriously in clinical work with children (Current
Care Guidelines on Developmental language disorder, 2019). For example,
parental concern has been found to decrease the number of false positives identified
with the Delay 3 criterion and improve the positive predictive value when used
along with recurrent ear infections (Klee et al., 2000). Moreover, parental concern
may identify children with weak lexical skills in a rather parallel manner when
compared to a parental assessment method (Dale et al., 2003). However, the
functionality of parental concern in screening for weak language skills is still rather
unclear.
To conclude, more studies are needed on screening for speech and language
delays (Wallace et al., 2015). Moreover, the sensitivity and specificity numbers,
reference methods, age points used as well as the number and selection of
participants vary in previous studies (Wallace et al., 2015), thereby making
comparisons between the screening methods difficult. It is not clearly known as to
whether a more holistic screening of communication skills or a more specific
screening method for lexical skills is better for screening for weak language skills
at age 2;0. Furthermore, it is not known how two screening methods, such as the
FinCDI-SF and ITC, when used together can identify children with weak language
skills.
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3

Aims of the study

The first main aim of the present dissertation was to gain an understanding of the
possible longitudinal associations between early lexical skills and later language
and pre-literacy skills. A comparison of two screening methods, the FinCDI-SF and
ITC, regarding their abilities to identify children with weak language skills at 2;0
was another main interest. The exact study questions and the original studies aiming
to answer them are presented in Table 1.
Table 1. Exact study questions and the articles answering them.
Article

Research questions

number
Article I

1) Is there an association between early receptive and/or expressive lexicon and different
language domains (lexicon, phonology, morphology; receptive vs. expressive language) at 3;6
years?
2) If there is an association, what language domains (lexicon, phonology, morphology;
receptive vs. expressive language) are specifically associated with an early
receptive/expressive lexicon?
3) Do children with slow/typical/fast receptive/expressive lexical development differ in their
language skills at 3;6 years?
4) How much does early receptive/expressive lexicon development explain
receptive/expressive skills at 3;6 years?

Article II

1) Is there an association between early lexical (receptive and expressive) skills and language
skills at five years of age? If so, what language domains (lexicon, phonology, morphology, preliteracy skills) are early lexical skills associated with?
2) To what extent do early lexical skills (receptive and expressive) measured at 1;6 and at 2;0
years explain language and/or pre-literacy skills at 5;0 years, with and without the possible effect
of gender?
3) Do children with weak receptive language and/or weak expressive lexical skills at 2;0 have
weak language and pre-literacy skills at 5;0 years? If so, which language/pre-literacy skills are
weak?

Article III 1) How sensitive and specific is the FinCDI-SF in identifying children with weak language skills
at 2;0?
2) How sensitive and specific is the ITC in identifying weak language skills at 2;0?
3) Does the use of word combinations and/or parental concern about their child’s language
development provide relevant information for screening at 2;0?
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The two main themes of this dissertation and the articles assessing them are shown
in Table 2.
Table 2. Articles referring to the longitudinal associations between early lexical skills
and later language skills as well as screening.
Research question
Longitudinal associations between early

Article I

Article II

X

X

Article III

lexical skills and later language and preliteracy skills
Screening properties of the FinCDI-SF and

X

ITC at 2;0

This dissertation and the original articles included in it are part of the study titled
“The norming and validation study of the Finnish short-form versions of the
MacArthur–Bates Communicative Development Inventories” (so called Sanaseula
Study; principal investigator: Prof. Suvi Stolt). While the norming and validation
of the FinCDI-SF has been described in the manual of the Sanaseula method (Stolt
& Vehkavuori, 2018), this dissertation provides information on the longitudinal
associations of the data derived using the FinCDI-SF as well as the screening
properties of the FinCDI-SF when used at two years of age.
The procedure of the Sanaseula study has been approved by the Ethical
Committee at the University of Turku. Permission to recruit the participants to the
Sanaseula study, from child welfare clinics in the Turku area, was granted by Turku
Health Services, in March 2011. Families were given written information about the
Sanaseula study and those willing to participate signed consent. Parents received
written feedback on their child’s language skills after the formal assessments at 2;0,
3;6 and 5;0. In the case of their child having delayed language skills, the issue was
discussed via a phone call and families were guided to contact their local child
health care center, if needed.
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4

Participants and methods

4.1

Participants

The participants of the present dissertation were children participating in the
Sanaseula study. The longitudinal development in language-related skills of a total
of 82 (girls: n = 45, 55%; boys: n = 37, 45%; firstborns: n = 51, 62%, later-borns:
n = 31, 38%) monolingual Finnish-speaking children was followed at 1;0, 1;3, 1;6,
2;0, 3;6, and 5;0 years of age. A complete case analysis was used in the present
dissertation, i.e. only participants with data across all the data points in question
were included. Therefore, the number of participants in different studies varied: 68
in article I, 66 in article II, and 78 in article III. The participants were not known to
have any neurological disorders, such as a sensory deficit, autism spectrum disorder,
or cognitive delay, when invited to the study during a normal follow-up visit at the
child health center in the city of Turku at eight months of age. Public health nurses
from eight child health centers in Turku invited families that met the inclusion
criteria to the study. Some participated after a presentation of the study at the
Mannerheim League for Child Welfare family center in Turku.
Known problems in alcohol consumption, drug usage, or mental state issues
were an exclusion criteria for the parents when invited to the study. The education
levels of the parents are presented in Table 3. The education level for all the parents
was more than the nine years of erstwhile compulsory schooling. The education
level of the parents in this data roughly parallels the high education levels in
Finland at the age women typically become mothers, and especially in or close to
bigger cities (Official Statistics of Finland, 2014, 2017, 2020).
Table 3. Parental education levels.
Parent

Degree from Degree from
high school,

vocational

n (%)

school or

UAS

Degree from

uncompleted, UAS, n (%)
n (%)

University

Degree from

studies

university, n

uncompleted,

(%)

n (%)

institute, n
(%)
Mothers, n = 78

2 (3)

9 (12)

3 (4)

25 (32)

3 (4)

36 (46)

Fathers, n = 75

1 (1)

21 (28)

4 (5)

13 (17)

6 (8)

30 (40)

Note: UAS = University of applied sciences.
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4.2

Methods and study design

The data collection started in spring 2011 and ended in August 2016. The methods
used in the original studies are presented in Table 4. Articles I and II are longitudinal
studies and article III is a cross-sectional study. Parental assessment methods were
sent by mail and filled at home. Formal assessments were conducted at 2;0, 3;6,
and 5;0. All of the measurement methods were used within two weeks after the
child had turned the given age.
Table 4. Methods used in articles I–III at different age points.
Method

At 1;0, 1;3

At 2;0

At 3;6

At 5;0

Article no.

and 1;6
Early measures
Lexicon/FinCDI-SF
Social communication &

X (Infant

X (Toddler

version)

version)

I, II, III

X

III

language/ITC
Later language measures
Rec.&/Expr. language/RDLS

X

X

I, II, III

Lexicon/BNT

X

X

I, II

Phonology/FPT

X

X

I, II

Morphology/FMT

X

X

I, II

Letter identification/Lukiva

X

II

Phonological awareness/Armi 1

X

II

Pre-literacy skill measures

Note. FinCDI-SF = Finnish Short-form versions of the MacArthur–Bates Communication Development
Inventories; ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales
Developmental Profile; Rec. = receptive, Expr. = expressive; RDLS = Reynell Developmental Language
Scales III; BNT = Boston Naming Test; FPT = Finnish Phonology Test; FMT = Finnish Morphology Test.

4.2.1 Measures used at 1;0, 1;3, 1;6, and 2;0
The FinCDI-SF (Fenson, Pethick et al., 2000; Stolt & Vehkavuori, 2018) and the
ITC (Laakso et al., 2011; Wetherby et al., 2003; Wetherby & Prizant, 2002) are
brief checklists, filled by parents and suitable for screening purposes. Their original
versions are widely studied, and they are adapted into Finnish and have Finnish
normative data. The FinCDI-SF focuses on lexical skills from 0;9 to 2;0 whereas
the ITC assesses early social, speech, and symbolic skills from 0;6 to 2;0. The
FinCDI-SF has two versions: The Infant version for children from 0;9 to 1;6 years
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of age and the Toddler version for children from 1;6 to 2;0 years of age. The Infant
version consists of an 89-word checklist of words with separate columns for
receptive and expressive lexical skills (max. 89 points for both the receptive and
expressive parts). The Toddler version consists of a 100-word checklist for
expressive lexical skills only (max. 100 points). The Toddler version also includes
an additional question on the use of word combinations (Does not use/Uses
sometimes/Uses often). The words in both versions represent different semantic
lexical categories (early social terms, nouns, verbs, adjectives, words about time
and closed class words) parallel to the original short-form version of the CDI
(Fenson, Pethick et al., 2000) and the Finnish long-form version of the CDI
(Lyytinen, 1999). The FinCDI-SF was used at age 1;0, 1;3, and 1;6 (Infant version)
and at 2;0 (Toddler version).
The Finnish ITC consists of 24 questions on two pages that are divided into the
following variables: social composite (sum of emotion and eye gaze,
communication, and gestures; 13 questions), speech composite (sum of sounds and
expressive words; 5 questions), and symbolic composite (sum of understanding and
object use; 6 questions) parallelly to the original version (Wetherby & Prizant,
2002). The points for each question are given by using either categorization values
(such as language usage, with 0 points for answer not yet, 1 point for sometimes
and 2 points for often) or a numeric value (0 to 4 points for questions formulated
as “How many…?”) scale. The maximum scores for the composite variables are
26, 14 and 17 points for social, speech and symbolic, respectively. The maximum
total score of the ITC is 57. The ITC was used at 2;0.
Parental concern (yes/no) about their child’s language skills was gathered by a
question at the end of the ITC and asking orally whether parents had concern at the
language assessment at 2;0 years of age before conducting a formal language test.
The Reynell Developmental Language Scales III (RDLS; Kortesmaa,
Heimonen, Merikoski, Warma, & Varpela, 2001; Reynell & Huntley, 1997) is a
structured, formal test assessing receptive (max. 62 points) and expressive (max.
62 points) language skills with Finnish normative data from age 2;0 to 7;0. The
receptive and expressive parts start with measuring basic lexical skills, such as
understanding and naming objects and actions, and continue assessing also
morphological and syntactical skills in the comprehension and production of more
complex language. The total score (max. 124 points) is the sum of the receptive and
expressive points. Raw points may be converted into standard scores (mean
standard score = 100; 1 standard deviations = 15 standard points). Testing
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continues until the child makes three errors in a row in two consecutive sections.
The RDLS was used at 2;0.
4.2.2 Measures used at 3;6 and 5;0
The following methods were used at 3;6: the RDLS, The Boston Naming Test (BNT;
(Kaplan, Goodglass, & Weintraub, 1983; Laine, Koivuselkä-Sallinen, Hänninen, &
Niemi, 1997), the Finnish Phonology Test (FPT; (Kunnari et al., 2012) and the
Finnish Morphology Test (FMT; (Lyytinen, 1988). All of these tests were also used
at 5;0 apart from the RDLS.
The BNT measures lexical skills. It consists of 60 pictures that are presented
to the child in an order where the following picture is more difficult to name than
the previous one (max. 60 points). The child continues naming the pictures until
they are unable to name six pictures in a row.
The FPT assesses all of the phonemes appearing in Finnish in different word
positions (word beginnings/endings, in clusters and with other phonemes in the
same word; paradigmatic skills). In addition, the child receives points for the length
of phonemes and syllables (max. 26 points), the length of the word in syllables
(max. 18 points) and phoneme combinations (max. 83 points), which together
comprise the phonotactic score (max. 127 points). The phonotactic score was used
in the original articles. The test consists of 90 pictures, all of which the child is
asked to name.
The FMT measures children’s knowledge of six inflections (adverbs;
comparative and superlative for adjectives; elative for nouns; present and past tense
for verbs; 5 words for each inflection, altogether 30 tasks). A word derived from
old, obsolete Finnish is presented orally together with a picture, and the child is
instructed to use the same word with an appropriate inflection based on the
information presented in the picture. The child receives points (0–3 per word)
depending on how correctly they can use the inflections (max. 90 points).
Pre-literacy skills were assessed at 5;0 by using two methods: letter
identification and phonological awareness tasks. The letter identification task was
derived from the Lukiva Screening Test (Puolakanaho, Poikkeus, Ahonen, & Aro,
2011). The child is asked to name as many as they can of the shown 23 capital
letters (max. 23 points), showing 6+6+6+5 new letters at a time. A score is given
from each correct answer, either a letter name or phoneme. Phonological awareness
tasks were derived and adapted from the reading and writing assessment ARMI 1
(Lerkkanen, Poikkeus, & Ketonen, 2006; Puolakanaho et al., 2011), which is a
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formal assessment for Finnish first graders. Two tasks were chosen: word
construction from syllables that are uttered to the child in the right order and initial
phoneme recognition of spoken word presented together with four pictures of
familial objects, e.g. “Which one of these begins with /r/?” (altogether max. 12
points).
4.3

Data analyses

Weak skills were defined as performance within the lowest 10th percentile group
(≤10%) in the FinCDI-SF and ITC according to their manuals. Weak skills for other
language variables were defined as <–1SD (RDLS standard score of <85 according
to its manual at 2;0; and for other variables at 5;0 according to the present data).
For the analysis of the possible effect of demographic factors, parental education
was grouped as 12 years of education or less and more than 12 years of education.
Associations were calculated using Spearman’s correlation co-efficient r.
Regarding the explanation of language skills at 3;6, the outcome variables were
receptive and expressive language skills measured using the RDLS standard scores
at 3;6. Automatic stepwise modelling was used to find out the best model to explain
receptive and expressive language skills separately. The possible predictors,
inserted at the same time, for both models were as follows: receptive lexical skills
measured using the FinCDI-SF at 1;0, 1;3, 1;6 and the RDLS receptive raw score
(first two parts only, max. 15 points); expressive lexical skills measured using the
FinCDI-SF at 1;0, 1;3, 1;6, 2;0; the mean percentile score of the
receptive/expressive lexical development derived from age points 1;0, 1;3 1;6, and
2;0 (the mean receptive/expressive lexical knowledge); gender and maternal
education level. The best predictor was kept in the model. The automatic stepwise
analysis proposed adding a second variable to improve the model, which resulted
in having two predictive variables. Adding or removing other variables did not
significantly improve the model further. A similar procedure was used for both the
receptive and expressive language outcomes.
The mean receptive/expressive lexical knowledge variable was used as a
measure of slow, typical and fast early receptive/expressive lexical development.
Slow receptive/expressive lexical development was an indicator of continuously
weak lexical skills, whereas fast receptive/expressive lexical development of
continuously above average lexical skills over four time points. For the receptive
early lexical knowledge groups, the information from the FinCDI-SF at 1;0, 1;3,
and 1;6 as well as the receptive raw score of the RDLS III (first two sections only)
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at age 2;0 were used. For the expressive lexical knowledge groups, the data
gathered using the FinCDI-SF from 1;0 to 2;0 was used. The mean percentile value
gathered from these four data points formed the early receptive/expressive lexical
knowledge score for each child. The mean percentile score of receptive skills of 25
or less (n = 9) was defined as slow, the mean score between 26 and 74 (n = 51) as
typical and the mean at 75 or more (n = 8) as fast early receptive lexical
development. Developmental growth rates for expressive lexical development were
defined in a parallel manner (slow, n = 8; typical, n = 47; fast, n = 13). Statistical
testing between the groups was not conducted due to the differing and partly small
subsample sizes.
At 5;0, performance on lexical, phonology, morphology and pre-literacy skills
was transformed into z-scores (mean = 0; 1 = 1 SD etc.). This was utilized to
generate the composite variables of the general language score (GLS) and the preliteracy score (P-LS) and also in the further investigation of language skills of
children with weak receptive language/expressive lexical skills at 2;0. The GLS is
the mean z-score derived from the BNT, FPT, and FMT, and the P-LS is the mean
z-score derived from the letter identification and phonological awareness tasks.
Regarding the explanation of language skills at 5;0, two different analysis methods
were used. For both methods, the outcome variables were the GLS and P-LS. For
the first analysis method, independent predictive values, i.e. unique variances (R
squares), of receptive/expressive lexical skills at 1;6 and 2;0 regarding GLS and PLS at 5;0 were calculated. The second analysis method used age-specific linear
regression models with the GLS and P-LS as the outcome variables. For this
analysis, four models were formed. Receptive and expressive lexical skills at 1;6
and receptive language and expressive lexical skills at 2;0 were examined in
separate models along with gender. All of the variables were imputed in the models
at the same time and kept in the models. Receptive lexical skills were measured
using the FinCDI-SF at 1;6 and receptive language skills using the RDLS whole
receptive part (raw scores) at 2;0. Expressive lexical skills were measured using
the FinCDI-SF at 1;6 and 2;0.
For the sensitivity and specificity analysis of the FinCDI-SF (number of words)
and the ITC (social, speech, and symbolic sub scores and the total score of the ITC)
at age 2;0, the cutoff value of the lowest 10th percentile (≤10%) was used to define
weak skills according to the manuals of these methods, which is less than 12 words
for the FinCDI-SF and fewer than 21, 12, 15, and 49 words for the social, speech,
symbolic, and total score of the ITC, respectively, at age 2;0. Sensitivity and
specificity calculations were based on the standard scores of the RDLS receptive,
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expressive, and total score (cutoff value <85, mean = 100). Children performing
below it were defined as having weak skills and children performing at or above it
as having typical language skills. In addition to the results presented in article III,
the sensitivity and specificity of the methods were investigated further in this
compilation part of the doctoral dissertation. The following additional variables
were measured: 1) the combination of weak skills in the FinCDI-SF or no word
combinations; 2) parental concern, reported by the ITC and/or orally at the
assessment; 3) the combinations of weak skills in either on the FinCDI-SF or the
ITC total score; and 4) weak skills in either FinCDI-SF or ITC total score or
parental concern or no word combinations.

45

46

5

Results

5.1

Data description

5.1.1 Early skills from 1;0 to 2;0
The descriptive statistics for measures used between 1;0 and 2;0 years of age are
presented (N = 78) in Table 5.
Table 5. Descriptive statistics of the FinCDI-SF from 1;0 to 2;0 and ITC and RDLS at 2;0.
Method
FinCDI-SF

ITC

RDLS

Part

Age

Mean

SD

Median

Min.–Max.

Receptive

1;0

23

13

22

3–61

Receptive

1;3

48

16

49

6–86

Receptive

1;6

66

14

68

34–89

Expressive

1;0

3

3

2

0–20

Expressive

1;3

9

9

6

0–43

Expressive

1;6

26

20

23

0–77

Expressive

2;0

57

26

59

4–100
16–26

Social

2;0

22

3

23

Speech

2;0

13

1

14

8–14

Symbolic

2;0

17

1

17

15–17

Total score

2;0

52

3

52

44–57

Receptive

2;0

107

16

107

73–143

Expressive

2;0

100

15

103

77–133

Total score

2;0

104

15

105

71–133

FinCDI-SF = Finnish short-form versions of the MacArthur–Bates Communicative Development
Inventories; ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales
Developmental Profile; RDLS = Reynell Developmental Language Scales III, standard score.

The number of children with weak skills according to the FinCDI-SF, ITC and
RDLS at 1;6 and 2;0 are shown in Table 6. At 2;0, one child had both weak
receptive language and expressive lexical skills (reported in more detail in article
II). At 2;0 as well, nine children (12%) had not started using word combinations,
eight (10%) used them sometimes, and 61 (78%) used them often (reported in
article III). Of the nine children with no word combinations at 2;0, six also had
weak expressive lexical skills. Vice versa, all but one child with weak expressive
lexical skills at 2;0 had no word combinations. Six families (8%) orally reported
being concerned about their child’s language skills. Three families (4%; included
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in the six families presenting their concern orally) reported their concern via the
ITC.
Table 6. Children with weak skills at 1;6 and 2;0.
Method

Part

Age

n

%

N

Article
number

FinCDI-SF

ITC

RDLS

Receptive

1;6

6

9

66

II

Expressive

1;6

8

12

66

II

Expressive

2;0

5

8

66

II

Expressive

2;0

7

9

78

III

Social

2;0

19

24

78

III

Speech

2;0

9

12

78

III

Symbolic

2;0

0

0

78

III

Total score

2;0

11

14

78

III

Receptive

2;0

7

9

78

III

Expressive

2;0

17

22

78

III

Total score

2;0

6

8

78

III

FinCDI-SF = Finnish Short-form versions of the MacArthur–Bates Communicative Development
Inventories; ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales
Developmental Profile; RDLS = Reynell Developmental Language Scales III, standard scores. Weak was
defined as ≤10th percentile (FinCDI-SF and ITC) or <85 standard score (RDLS).

Effect of demographic factors
All statistically significant differences found regarding gender are presented in
Table 7. In the cases of not finding a statistically significant difference, girls tended
to have higher means. The effect sizes were relatively small.
No group differences or trends were found between children with higher/lower
maternal or paternal education in any of the used measures at any age point with
the only exception of favoring lower maternal education in the ITC social
composite at 2;0 (U(76) = 131.0, p < .05). First and later-borns did not have
statistically significant differences at any measured variable at any age point, but
the means of first-borns were slightly higher for almost all measured variables at
all age points.
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Table 7. Statistically significant differences between the genders in language skills.
Method

Domain/Part Age

FinCDI-SF

FMT

Mean (SD),

Mean (SD),

boys

girls

boys

t-test

Effect size

Expressive

1;6

42 + 35

32 (21)

20 (17)

t(75) = –2.772

0.08

Expressive

2;0

42 + 36

63 (23)

50 (28)

t(76) = –2.231

0.07

Speech

2;0

42 + 36

14 (1)

13 (2)

t(48) = –2.041

0.06

Symbolic

2;0

42 + 36

17 (0)

16 (1)

t(58) = –4.633

0.23

Total score

2;0

42 + 36

53 (3)

51 (4)

t(57) = –2.792

0.10

Receptive

2;0

42 + 36

111 (14)

103 (17)

t(76) = –2.491

0.08

Expressive

2;0

42 + 36

104 (15)

95 (13)

t(76) = –2.892

0.10

Total score

2;0

42 + 36

109 (14)

99 (15)

t(76) = –3.022

0.11

Total score

3;6

36 + 32

38 (16)

28 (17)

t(64) = –2.371

0.08

ITC

RDLS

Girls +

FinCDI-SF = Finnish short-form versions of the MacArthur–Bates Communicative Development
Inventories; ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales
Developmental Profile; RDLS = Reynell Developmental Language Scales III, standard points; FMT =
Finnish Morphology Test; 1p < .05, 2p < .01, 3p < .001; effect size according to partial eta squared.

5.1.2 Language skills at 3;6 and 5;0
The language skills of the participants at 3;6 and 5;0 are shown in Table 8. At the
group level, the results were roughly parallel to their Finnish normative data or
reports in previous studies, apart from morphological skills, for which participants
in the present dissertation mastered better. Large variation was found in language
skills at both age points.
Table 8. Descriptive statistics of language skills at 3;6 and language and pre-literacy
skills at 5;0.
Language domain/method

Age

Mean

SD

Median

Receptive language/RDLS

3;6

108

10.6

109

76–134

Expressive language/RDLS

3;6

104

13

104

75–131

Lexicon/BNT
Phonology/FPT

Min.–Max.

3;6

23

6

21

10–35

5;0

36

6

36

22–50

3;6

108

13

109

52–127

5;0

118

13

125

71–127

3;6

33

17

32

2–70

5;0

58

18

61

17–87

Letter identification/Lukiva

5;0

13

8

14

0–23

Phonol. awareness/Armi 1

5;0

9

2

9

5–12

Morphology/FPT

RDLS = Reynell Developmental Language Scales III, standard scores; BNT = Boston Naming Test; FPT
= Finnish Phonology Test; FMT = Finnish Morphology Test; Phonol. = phonological.
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5.2

Longitudinal associations between early lexical and later
language skills

5.2.1 Correlations between early lexical and later language skills
Correlations between both early receptive lexical/language and expressive lexical
skills at 1;6 and 2;0, and later language and pre-literacy skills are shown in Table
9. Receptive language skills at 2;0 had clear and relatively even correlations to all
measured language domains at 3;6 and 5;0. Expressive lexical skills from age 1;6
onwards had clear and relatively even correlations across language skills at 3;6 and
5;0. A few significant correlations regarding earlier age points were found: between
receptive lexical skills at 1;3 and morphology at 3;6 (r = 0.36, p < 0.01) and
between expressive lexical skills at 1;3 and morphology (r = 0.29, p < 0.05) and
receptive language (r = 0.28, p < 0.05), both at 3;6 years.
Table 9. Spearman’s correlations (r-values) between lexical/language skills at 1;6 and
2;0 and language skills at 3;6 as well as language and pre-literacy skills at 5;0.
Method Domain

FinCDI-

Rec.

Age

1;6

Rec.

Expr.

Lang.

Lang.

Lexicon

at 3;6

at 3;6

at 3;6 at 5;0

0.07

0.20

0.19

Phonol.

Morphol.

Letter

Phon.

id.

aw.

at 3;6 at 5;0

at 3;6 at 5;0

at 5;0

at 5;0

0.382

0.05

0.21

0.362

0.19

0.20

0.02

SF
RDLS

Rec.

2;0

0.412

0.633

0.423

0.382

0.433

0.382

0.613

0.512

0.291

0.281

FinCDI-

Expr.

1;6

0.362

0.352

0.382

0.442

0.372

0.311

0.453

0.261

0.412

0.422

Expr.

2;0

0.443

0.453

0.382

0.332

0.402

0.342

0.523

0.22

0.271

0.352

SF
FinCDISF
FinCDI-SF = Finnish short-form version of the MacArthur–Bates Communicative Development
Inventories; RDLS = Reynell Developmental Language Scales III; Rec. = Receptive; Expr. = Expressive;
Rec. Lang. = Receptive language when measured using the Reynell Developmental Language Scales III;
Expr. Lang. = Expressive language when measured using the Reynell Developmental Language Scales
III; Lexicon = Lexical skills when measured using the Boston Naming Test; Phonol.= Phonology when
measured using the Finnish Phonology Test; Morphol. = Morphology when measured using the Finnish
Morphology Test; Letter id. = Letter identification when measured using the Lukiva Screening Test; Phon.
aw. = Phonological awareness tasks when measured using tasks derived from Armi 1. 1p < 0.05, 2p <
0.01, 3p < 0.001.
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5.2.2 Models explaining later language skills
Models explaining language skills at 3;6 years
The statistically significant models for the explanation of language skills at 3;6
years are presented in Table 10. The best model for explaining receptive language
skills at 3;6, when measured using the RDLS receptive part, included two
predictive variables: receptive language skills at 2;0 when measured using the
RDLS, and the mean expressive lexical knowledge when measured during the
second year. This model explained 25% of the variation in receptive language skills
at 3;6.
The best model explaining expressive language skills at 3;6, when measured
using the RDLS expressive part, also included components of early receptive and
expressive skills; they were receptive language skills at 2;0 and expressive lexical
skills at 1;6. This model explained 41% of variation in expressive lexical skills at
3;6.
Table 10. Regression models explaining receptive and expressive language skills at
age 3;6.
Model information
Outcome variable: Receptive language at 3;6
F(2, 63) = 12.063
R2 = 0.28

Predictors



Receptive language at 2;0

0.392

Mean expressive lexical

0.241

development

R2adj. = 0.25
Outcome variable: Expressive language at 3;6

Receptive language at 2;0

0.563

F(2, 64) = 23.703

Expressive lexical skills at

0.221

R2 = 0.43

1;6

R2adj. = 0.41
R2adj.= adjusted R square;  = standardized beta coefficients; 1p < 0.05, 2p < 0.01, 3p < 0.001; p-values
according to the t-test.

Models explaining language skills at 5;0 years
The individual explaining values of early receptive lexical/language skills,
expressive lexical skills, and gender are presented in Figure 1. All early
lexicon/language variables possessed statistically significant explaining values for
the GLS, and all the lexical/language variables possessed individual explaining
values to the P-LS apart from receptive lexical skills at 1;6. Expressive lexical skills
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at 1;6 explained similarly variation in both the GLS and P-LS at 5;0 (22% in the
GLS and P-LS). A comparable finding, that is, the expressive lexical skills at 2;0
similarly explained variation in the GLS and P-LS at 5;0, was also found (16% in
the GLS and P-LS). At 2;0, receptive language skills predicted 35% of variation in
GLS but only 10% of variation in P-LS. Gender did not explain the variation in the
GLS or P-LS at 5;0.

Fig. 1. Unique variances (R2) of early lexicon/language skills, gender, and maternal
education level for general language skills and pre-literacy skills at 5;0. 1p < 0.05, 2p <
0.01, 3p < 0.001, p = model’s p-value (F-test). The information in the figure was retrieved
with permission from Elsevier (Vehkavuori, Kämäräinen, & Stolt, 2021).

The results regarding the four statistically significant models explaining or
predicting the GLS and P-LS at 5;0 are shown in Table 11. Regarding the predictors
at 1;6 (Models 1 and 2), the models explained 19% and 20% of the variation in
GLS and P-LS, respectively. Expressive lexical skills at age 1;6 was the only
significant predictor in both models. Regarding predictors at 2;0 (models 3 and 4),
the models explained 34% of variation in the GLS and 14% of the P-LS at 5;0.
Receptive language at 2;0 was the only significant predictor for the GLS and
expressive lexicon at 2;0 for the P-LS.
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Table 11. Regression models explaining the general language score (GLS) and the preliteracy score (P-LS) at age 5;0.
Model information
Model 1

Predictors



At 1;6

Outcome variable: GLS at 5;0

Receptive lexicon

0.01

F(3,60) = 6.102

Expressive lexicon

0.442

Gender

0.09

R2 = 0.23
R2adj. = 0.19
Model 2

At 1;6

Outcome variable: P-LS at 5;0

Receptive lexicon

−0.16

F(3,60) = 6.252

Expressive lexicon

0.533

Gender

0.06

R2 = 0.24
R2adj. = 0.20
Model 3

At 2;0

Outcome variable: GLS at 5;0

Receptive language

0.513

F(3,62) = 12.043

Expressive lexicon

0.14

Gender

0.04

R2 = 0.37
R2adj. = 0.34
Model 4

At 2;0

Outcome variable: P-LS at 5;0

Receptive language

0.14

F(3,61) = 4.462

Expressive lexicon

0.311

Gender

0.07

R2 = 0.18
R2adj. = 0.14

GLS = general language score; P-LS = pre-literacy score; R2adj.= adjusted R square,  = standardized
beta coefficients; 1p < 0.05, 2p < 0.01, 3p < 0.001; p-values according to the t-test.

5.2.3 Language skills at 3;6 of children in differing early lexical
knowledge groups
A trend wherein the children with slow receptive/expressive lexical development
from age 1;0 to 2;0 had the weakest scores at 3;6, children with fast
receptive/expressive lexical development had the highest scores and the group of
typical receptive/expressive lexical development performed in between was found
(Table 12). The clearest differences between the groups in both early receptive and
expressive lexical skills were in morphology at age 3;6.
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Table 12. Mean and standard deviations (in parenthesis) of language domains at 3;6
based on the mean early lexical knowledge groups.
Domain

Group

Receptive

Lexicon

Phonology Morphology Expressive

language
Early receptive lexicon

Early expressive lexicon

language

Slow

103 (14)

20 (5)

102 (16)

20 (13)

95 (13)

Typical

109 (9)

23 (6)

110 (12)

34 (16)

104 (11)
111 (13)

Fast

112 (10)

24 (7)

109 (11)

44 (15)

Slow

104 (8)

22 (4)

101 (9)

28 (19)

105 (14)

Typical

107 (10)

22 (6)

108 (11)

31 (14)

101 (12)

Fast

114 (9)

26 (7)

114 (10)

46 (15)

110 (13)

Slow = mean lexical development percentile  25, n = 9 for receptive, 8 for expressive; Typical = mean
lexical development percentile 26–74, n = 51 for receptive and 47 for expressive; Fast = mean lexical
development percentile  75, n = 8 for receptive and 13 for expressive. The mean was calculated from
age points 1;0, 1;3, 1;6 and 2;0.

5.2.4 Language and pre-literacy skills at 5;0 of children with weak
receptive language or expressive lexical skills at 2;0
From the seven children with weak receptive language skills at 2;0, all but one child
(Child 2, dashed light gray line with +) had weak skills (<–1SD) in at least one
language outcome at 5;0 (Figure 2). From the five children with weak expressive
lexical skills at 2;0, all but one child (Child 11, line with squares) had weak skills
in at least two language domains at 5;0 (Figure 3). Only one child, who also had
data at 5;0, had both weak receptive language and expressive lexical skills at 2;0
(Child 4, black line with circles). This child had weak skills in all of the measured
language domains at 5;0.
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2

z-score

1
0

Child 1

-1

Child 2

-2

Child 3

-3
-4

Child 4
Child 5
Child 6
Child 7

Fig. 2. Language profiles at 5;0 of children with weak (<85 standard points) receptive
language skills at 2;0. BNT = Boston Naming Test; FPT = Finnish Phonology Test; FMT
= Finnish Morphology Test; Phon. = Phonological. Picture retrieved with permission
from Elsevier (Vehkavuori et al., 2021).

2

z-score

1
0
-1

Child 4

-2

Child 8

-3

Child 9

-4

Child 10
Child 11

Fig. 3. Language profiles at 5;0 of children with weak (≤10th percentile) expressive lexical
skills at 2;0. BNT = Boston Naming Test; FPT = Finnish Phonology Test; FMT = Finnish
Morphology Test; Phon. = Phonological. Picture retrieved with permission from Elsevier
(Vehkavuori et al., 2021).
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5.3

Sensitivity and specificity of the FinCDI-SF and ITC at 2;0

The associations between the screening methods and RDLS at age 2;0 are shown
in Table 13. The FinCDI-SF and ITC had clear and significant associations with
each other. The FinCDI-SF had strong associations with the RDLS receptive,
expressive, and total score. The ITC total score correlated significantly with the
RDLS expressive and total score.
Table 13. Simultaneous correlations (Spearman’s r-values) between the FinCDI-SF, ITC
and RDLS at 2;0.
Method

FinCDI-SF

ITC

ITC

ITC

ITC Total

RDLS

RDLS

Social

Speech

Symbolic

score

Rec.

Expr.

ITC Social

0.241

ITC Speech

0.502

0.22

ITC Symbolic

0.20

0.251

0.17

ITC Total score

0.442

0.902

0.532

0.452

0.48

2

0.10

0.15

0.231

0.22

0.72

2

0.06

2

0.13

0.271

0.572

0.65

2

0.22

1

0.932

RDLS Receptive
RDLS Expressive
RDLS Total score

0.10

0.49

2

0.31

0.27

0.812

FinCDI-SF = Finnish short-form version of the MacArthur–Bates Communicative Development
Inventories; ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales
Developmental Profile; RDLS = Reynell Developmental Language Scales III, standard scores; Rec. =
Receptive; Expr. = Expressive; 1p < 0.05, 2p < 0.01, 3p < 0.001.

The sensitivity and specificity values for the FinCDI-SF and ITC in the
identification of weak language skills are presented in Table 14. Generally, the
sensitivity of both screening methods was individually relatively low but the
specificity was high.
The additional analyses which are not presented in article III are included in
Table 14. For these analyses, the best sensitivity and specificity values were
achieved by using the combination of weak skills in either the FinCDI-SF number
of words or in the ITC total score. The sensitivity and specificity values for the
combination variable of weak skills in either FinCDI-SF or ITC total score or
parental concern or no word combinations provided parallel numbers compared to
the combination of weak skills in the FinCDI-SF number of words or ITC total
score.
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Table 14. Sensitivity and specificity of the FinCDI-SF and ITC and their combinations at
2;0.
Method

n

RDLS Receptive

RDLS Expressive

RDLS Total score

Sensit. % Specif. %

Sensit. % Specif. %

Sensit. % Specif. %

FinCDI-SF
Number of words

7

14

92

41

100

33

93

No word combinations

9

14

89

41

97

16

89

10

14

87

47

97

33

89

78

Number of words or no
word combinations
ITC
Social

19

57

79

29

77

50

Speech

9

43

92

53

100

50

92

Symbolic

0

0

100

0

100

0

100

Total score

11

43

89

29

90

33

88

6

29

94

24

97

33

94

16

57

83

59

90

67

83

Parental concern
FinCDI-SF and ITC combined
FinCDI-SF number of words
or ITC Total score

FinCDI-SF = Finnish versions of the short form version of the Communicative Development Inventories;
ITC = Infant-Toddler Checklist of the Communication and Symbolic Behavior Scales Developmental
Profile; Parental concern was expressed via the ITC and/or orally at the assessment; RDLS = Reynell
Developmental Language Scales III; Sensit. = sensitivity; Spesif. = specificity.
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6

Discussion

The themes of this doctoral dissertation have addressed the potential associations
between early receptive and expressive lexical skills and later language and literacy
skills up to age 5;0, and the screening properties of the FinCDI-SF and the ITC at
age 2;0. Early receptive language at age 2;0 associated significantly and relatively
evenly with language and pre-literacy skills at age 3;6 and 5;0. Expressive lexical
skills had clear associations vastly across various language and preliteracy skills,
measured at age 3;6 and 5;0, already from 1;6 years of age onwards. The FinCDISF and ITC identified accurately children with typical or better language skills at
2;0 based on a formal language test, i.e. they had high specificity. When the two
screening methods were used together, their sensitivity values improved
considerably in comparison to their individual sensitivity values suggesting their
compound usage.
6.1

Associations between early lexical and later language skills

6.1.1 Associations with language skills at 3;6 as well as language
and pre-literacy skills at 5;0
Associations with language skills at 3;6
Early receptive and expressive lexicons were significantly and mainly moderately
associated with language skills at 3;6 years supporting their contribution to later
language skills in general (Duff et al., 2015; Lee, 2011; Stolt et al., 2016; Torppa et
al., 2010). However, some differences were found between early receptive and
expressive lexicons and their associations to later language skills. Apart from some
of the individual earlier associations that early receptive lexical skills had with
language skills at 3;6, clear and vast associations to language skills at 3;6 were not
systematically found before age 2;0. The expressive lexicon, on the other hand, had
clear and relatively even associations with language skills at 3;6 years already at
age 1;6. These differences may imply the earlier presented, somewhat different
developmental trajectories of early receptive and expressive lexicons (Bates et al.,
1995).
The present findings emphasize the framework that early receptive and
expressive lexical skills build to later language development in general. Significant
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associations with later lexical skills were found for both early receptive and
expressive lexical skills, as expected from the literature (Stolt et al., 2016; Torppa
et al., 2010). Regarding associations with phonology, the current results suggest
that early expressive lexical skills may have a stronger association with phonology
compared to the association between phonology and early receptive skills, as also
discussed earlier (Kunnari, Savinainen-Makkonen, & Paavola, 2006; Smith et al.,
2006). As both expressive lexical skills and phonology are skills of language
production, the connection between them seems coherent. In other words, children
with larger expressive lexicons may have more experience in producing or
attempting to produce different phonological segments (Smith et al., 2006). The
alternative model, in which good phonological skills affect both segmenting and
understanding new words and also producing new words (Smith et al., 2006), may
explain the association found between receptive language skills at 2;0 and
phonological skills at 3;6 and also at 5;0.
On the contrary, already very early receptive lexical skills may have a clearer
role regarding later morphological skills when compared to expressive lexical skills.
This is parallel to previous studies of Finnish in which clear associations between
receptive, but not expressive, language at age 2;6 and morphology skills at 3;6 have
been found (Torppa et al., 2010). The current findings add to the previous findings
that also early expressive lexical skills may have direct and clear associations with
later morphological skills (cf. Torppa et al., 2010). In general, the early, clear and
partly strong associations both early lexicons had with morphological skills at 3;6
may be explained by the following: First, as Finnish is a highly agglutinative
language with the word endings changing the meaning of the word, children may
start paying special attention to discriminating the stem from different endings in
language processing from an early age (Lyytinen & Lyytinen, 2004; Silvén et al.,
2003). Second, morphological skills develop rapidly between ages three and four
and individual differences in morphological skills are already clear at 3;6 years
(Lyytinen & Lyytinen, 2004). In addition, as found in previous studies, weak
morphological skills may be an early indicator of later language difficulties,
especially in at risk populations acquiring a language with rich morphology
(Lyytinen & Lyytinen, 2004; Stolt et al., 2013). Finally, the present findings may
support the critical mass hypothesis, according to which children must first acquire
lexical skills to develop grammar, in which morphological skills are included
(Bates et al., 1995; Eriksson, 2014; Marchman & Bates, 1994; McGregor et al.,
2005; Moyle et al., 2007; Thordardottir, Weismer, & Evans, 2002).
60

Associations with language and pre-literacy skills at 5;0
Associations between early receptive lexical/language skills and later language and
pre-literacy skills as well as between early expressive lexical skills and later
language and pre-literacy skills were found. Receptive lexical skills, measured at
age 1;6, associated with expressive lexical skills at 5;0, which is parallel to previous
studies highlighting the role of early receptive skills regarding later lexical skills
(Henrichs et al., 2011; Stolt et al., 2016). Receptive lexical skills at 1;6, however,
did not have statistically significant associations with other language domains other
than the lexicon at 5;0. Conversely, at 2;0, receptive language skills had clear and
relatively even associations with all of the measured language and pre-literacy
domains at 5;0, parallel to age 3;6. At least for Finnish, previous studies have not
reported early receptive lexical/language skills having as clear and broad
associations with different, specific language domains around age 5;0 (cf. Stolt et
al., 2016; Torppa et al., 2010). The difference between age 1;6 and 2;0 could be at
least partly explained by maturation in receptive lexical/language skills, but also by
the change of the assessment method between these age points. Accurate estimation
of which individual words a child understands from spoken language, especially
words in that appear in larger lexicons and do not have a clear, concrete reference,
such as adjectives and grammatical words, may be challenging and may partly
explain the findings. Lastly, the FinCDI-SF merely measures the lexical skills,
whereas the RDLS also measures the comprehension of morphology and syntax, if
the child is skillful and the testing continues beyond the parts measuring receptive
lexical skills, which may have affected the results.
The expressive lexicon, on the other hand, measured both at 1;6 and 2;0,
associated significantly and in a rather parallel manner with all the measured
language and pre-literacy domains at 5;0. These findings add to those of previous
studies that these early associations between early lexical and later language skills
may extend beyond the previously reported associations in early childhood
(Henrichs et al., 2011; Patrucco-Nanchen, Friend, Poulin-Dubois, & Zesiger, 2019;
Vehkavuori & Stolt, 2019). Also adding to the previous literature, the current
findings revealed significant associations between expressive lexical skills, for the
first time measured using the short-form version of the CDI around age 2;0, and
letter identification and phonological awareness (cf. Can et al., 2013). This novel
finding of the association between very early receptive language and expressive
lexical skills and pre-literacy skills at 5;0 may extend even further to literacy skills
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at early and late school age, which previous studies have found (Bleses et al., 2016;
Duff et al., 2015; Lee, 2011; Psyridou et al., 2018; Torppa et al., 2010).
When comparing the associations between receptive and expressive language
skills at age 2;0 to the measured language and pre-literacy domains at 5;0, the
receptive and expressive lexicons had perhaps surprisingly parallel associations
with later language and pre-literacy skills. This was different when compared to
associations between age 1;6 and language and pre-literacy skills at 5;0. The most
visible difference between receptive language and expressive lexical skills was
regarding morphology skills at 5;0, for which receptive language skills at 2;0 had
a strong association whereas the association between early expressive lexicon at
2;0 was modest and only almost significant. It is possible that early receptive skills
may have a stronger association with later morphological skills (Torppa et al.,
2010). On the other hand, the association between expressive lexical skills at 2;0
and morphological skills at 5;0 could have been significant if the data was larger
although possibly weaker compared to the association between early receptive and
later morphological skills. After all, previous studies have found significant
associations between the early expressive lexicon and later morphological skills
around age five (Silvén et al., 2003), and significant associations between early
expressive lexical and later morphological skills at age 3;6 were also found with
the current data.
6.1.2 Explaining values of early lexical skills
The best models to predict receptive and expressive language skills at 3;6 included
variables from both early receptive and expressive lexical skills. The role of the
expressive lexicon regarding later language skills is known better, but the role of
early receptive lexical skills has received little attention (see, however, Friend et al.,
2012; Stolt et al., 2016; Torppa et al., 2010). Our findings are in line with these
previous studies and emphasize the need to assess both early receptive and
expressive lexical skills in clinical practice. The role of receptive lexical skills may
be particularly important if weak receptive language skills are concomitant with
weak expressive lexical skills and other risk factors for persistent language
difficulties (Boyle, McCartney, O’Hare, & Law, 2010; Fisher, 2017; Law et al.,
2000; Lyytinen et al., 2005; Paul & Ellis Weismer, 2013; Rescorla, 2011).
Regarding the unique predictive values or receptive lexical/language and
expressive lexical skills to the GLS and P-LS at 5;0, receptive and expressive
lexical skills at 1;6 and expressive lexical skills at 2;0 predicted the GLS and the
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P-LS identically. A clear difference was found regarding the predictive value of
receptive language skills at 2;0 to the GLS and P-LS: the explaining value of
receptive language skills at 2;0 was considerably stronger for the GLS than for the
P-LS. These findings may demonstrate that the expressive lexicon has a parallel
role in language and pre-literacy skills, whereas receptive language skills have a
strong role in language but a weaker role in pre-literacy skills. Besides the possible
impact of different assessment methods at 2;0, the previous literature has also
shown that receptive lexical/language skills at around 2;0 years may have good
predictive values regarding different expressive language skills later in life (Fisher,
2017), but maybe not direct contributions to pre-literacy skills. Instead, receptive
language may affect pre-literacy and literacy skills through expressive language
skills (cf. Duff et al., 2015; Torppa et al., 2010). Expressive lexical skills, on the
other hand, may predict language and pre-literacy skills across a wider range of
skills and relatively more evenly, as also reported earlier (Can et al., 2013; Lee,
2011; Torppa et al., 2010).
The regression models regarding age 5;0 attempted to explain the general
language and pre-literacy skills by combining measures of receptive and expressive
skills at the same age along with gender in the same model. However, including all
of the possible predictors in the same model did not provide considerably better
predictive value compared to the analysis of the individual predictive values. The
finding that only one variable was significant in each model may be explained by
some overlapping variance between the receptive and expressive lexicons.
However, neither the correlations nor the variance inflation factor values between
these skills at 1;6 and 2;0 were too large to prevent their simultaneous usage in the
analyses. Although early lexical skills were able to explain a part of later GLS and
P-LS, even the best models to explain language and pre-literacy skills at 5;0
remained relatively modest, explaining 20% of variance of the P-LS and 34% of
the variance of the GLS. Altogether, later language skills have been found difficult
to predict due to both relative instability in language skills at the individual level
and discontinuity between language domains (Bornstein, Putnick, & Esposito, 2017;
Duff et al., 2015; Fisher, 2017; Ghassabian et al., 2014; McKean et al., 2017; Reilly
et al., 2010; Torppa et al., 2010). To conclude, the early lexicon, both receptive and
expressive, seem to form foundational skills for later language and as well as preliteracy and literacy skills in general (Bleses et al., 2016; Lee, 2011; Stolt, 2018;
Torppa et al., 2010), but it is still open to question as to which factors may help to
explain later language skills more thoroughly and what causes instability and
discontinuity in language skills.
63

6.1.3 Early lexical knowledge groups and language skills at 3;6 years
Children in the slow receptive lexical development group, with continuously weak
receptive lexical skills during the second year, generally had the weakest skills in
the measured language domains. Children in the fast receptive lexical growth group,
with continuously above average receptive lexical skills during the second year,
had the strongest language skills at 3;6. In addition, children with typical lexical
skills throughout the second year performed in between these extreme groups.
These findings indicated relative stability in various language skills from the
second year to age 3;6. The same trend was generally found in the expressive
lexical knowledge groups over the four measurement points during the second year
in regard to later language skills. The current findings provide further support for
the relatively limited number of previous findings on the stability of early receptive
and/or expressive lexical skills (Bleses et al., 2016; Bornstein et al., 2004;
Bornstein et al., 2016; Dale et al., 2003; Lee, 2011; Preston et al., 2010; Rescorla
& Dale, 2013). In other words, early receptive and expressive lexical knowledge
throughout the second year does matter at least when observed at the group level.
The finding of stability was not fully consistent, however, as can be seen in
later phonological skills in the comparison of early receptive lexical growth rate
groups, and in later lexical skills in the comparison of early expressive lexical
growth rate groups. This supplements previous studies regarding the relative
instability within both early and late talkers between artificially created groups and
the eventual catch-up within many late talkers during the following years, but also
the finding that not all children diagnosed with language disorders have been late
talkers (Dale et al., 2003; Leonard, 2013; Rescorla & Dale, 2013; Skeat et al., 2010;
Thal et al., 1997). However, children with slow expressive lexical acquisition or
late talkers tend to show weaker language skills compared to their peers at the group
level throughout childhood highlighting the clinical importance of this group of
children (Lee, 2011; Lyytinen et al., 2005; Preston et al., 2010; Rescorla, 2009;
Rice et al., 2008). Therefore, concern regarding their language skills is adequate
and their language development should be followed and assessed (Capone
Singleton, 2018). The superiority of early talkers, on the other hand, seem to
continue over relatively long periods of time for most early talkers, and at least
these children are very unlikely to face difficulties in language and literacy skills
later (Bleses et al., 2016; Preston et al., 2010).
The current findings extend previous findings by using multiple age points to
define those children who continuously have weak or superior lexical skills during
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the second year, not just at a single age point such as age 2;0. Moreover, the findings
regarding the mean receptive lexical knowledge during the second year are novel
and have not been reported before in a similar manner. Further research is still
needed on slow, typical and fast early receptive and expressive lexical development
and what kind of information that they can provide on language development.
Lastly, although clear trends of stability in various later language skills were found
between the three groups, the results should be interpreted with subtle caution as
the number of participants in each group was uneven and relatively small in the
extreme end groups.
6.1.4 Language and pre-literacy skills at 5;0 of children with weak
receptive language or expressive lexical skills at 2;0
All but two of the 11 children with weak receptive language and/or expressive
lexical skills had weak skills in at least one language domain at 5;0. The language
domains that were weak varied between individuals. In other words, both weak
receptive language and weak expressive lexical skills indicated vulnerability in
language skills at 5;0. Although catch-up is commonly expected for a great number
of children with merely weak expressive lexical skills (Dale et al., 2003; Ellis &
Thal, 2008; Rescorla, 2011; Roos & Ellis Weismer, 2008), many studies have
reported late talkers obtaining weaker skills in many language and literacy domains
at school age and up to late adolescence (Bleses et al., 2016; Rescorla, 2002, 2005,
2009; Rice et al., 2008). The findings reported in this dissertation support following
the language development of those children with weak early lexical development.
Attempts to distinguish children with persistent language difficulties from
children with transient language difficulties early have been made and both risk and
protective factors have been identified (Capone Singleton, 2018; Chilosi et al.,
2019; Dale et al., 2003; Fisher, 2017; Hawa & Spanoudis, 2014). Weak early
receptive language skills are one of the risk factors for persistent language
difficulties (Boyle et al., 2010; Henrichs et al., 2011; Lyytinen et al., 2005), which
was also found in the present dissertation. Weak receptive language itself and along
with weak expressive lexical skills at 2;0 indicated weak language skills at 5;0 at
least in one language or pre-literacy domain in this dissertation. Moreover, the one
child with both weak receptive and expressive language/lexical skills at 2;0 had
considerably weak language skills in all measured domains at 5;0. However, the
number of children with weak receptive language and/or expressive lexical skills
was too small in the present dissertation to form generalizations. Larger-scale
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studies are needed to verify these results. It is also challenging to accurately predict
which individual children will catch up and to what extent the catch-up may be
achieved during the following years. Altogether, both the current and previous
results support active follow-up and referral to broader language assessments for
children with weak receptive and/or expressive language skills at 2;0, especially if
they have other risk factors for persistent language difficulties (Capone Singleton,
2018; Finestack & Fey, 2013).
6.2

Sensitivity and specificity of the FinCDI-SF and ITC

Both FinCDI-SF and ITC had similarly high specificity but mainly moderate
sensitivity, meaning that they are more accurate in correctly identifying children
with typical or better language skills than children with weak language skills. This
is a typical finding in language screening, but the reasons for it are still unclear
(Dale et al., 2003; Law et al., 2000; Law & Roy, 2008; Westerlund et al., 2006).
The lack of a detailed assessment of receptive lexical skills could be one
explanation. Neither the FinCDI-SF nor the ITC provide detailed, if any,
information on early receptive language/lexical skills. This may explain the low
sensitivity scores in terms of the RDLS receptive and total scores. The receptive
score has a strong impact on the total score of the RDLS; the mean raw score for
the receptive part is 20 points but only nine for the expressive part according to the
normative data of the Finnish RDLS III (Kortesmaa et al., 2001). Screening for
receptive skills would be beneficial. However, the lack of methods suitable for
screening purposes at age 2;0 remains an issue to be solved in future studies.
The compound usage of the FinCDI-SF (number of words) and ITC (total score)
provided the highest sensitivity values for the RDLS receptive, expressive and total
score compared to the other variables. The screening methods identified different
individual children in general as having weak skills. Their compound usage may
provide a broad conception of early social, communication, and language skills as
well as form a good basis for conversations with caregivers at 2;0. Merely waiting
for weak expressive lexical skills to grow before intervention is started can be
questioned (Capone Singleton, 2018; Finestack & Fey, 2013). Therefore, assessing
early lexical skills along with other domains in early development, such as
prelinguistic communication and also social-emotional skills may help identifying
the children at most risk for persistent language difficulties and enable early
intervention (Rantalainen et al., 2021). Early intervention, such as in the form of
teaching intervention strategies to parents, has been shown to be effective for
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children with weak language skills (Finestack & Fey, 2013; Roberts & Kaiser,
2011).
Word combinations and parental concern had low or moderate sensitivity but
high specificity. The usage of word combinations may work as a good candidate
for fast screening purposes (Klee et al., 2000; Rescorla, 1989) and it relatively
accurately identified children with typical or better language skills. However, it
may not be sensitive enough to independently identify all true positives, that is the
children with weak language skills, as found in the present data and also in previous
studies (Dale et al., 2003). The lack of parental concern was an accurate indicator
of typical language skills. On the other hand, a considerably low number of parents
reported having any concern on their child’s language development when compared
to the incidence of weak language skills on both of screening methods and the
RDLS at age 2;0. This means that not all parents know when to be concerned when
their child is at two years of age. Parental concern may be a more accurate indicator
of language skills later when the difficulties in language skills are vaster and
differences to typically developing peers are more striking (Dale et al., 2003).
Moreover, parental concern is especially aroused in the cases of a hereditary
difficulty and it is more likely to be aroused by speech than by language problems,
and only rarely by receptive language difficulties (Hayiou-Thomas, Dale, & Plomin,
2014; Korpilahti et al., 2016). Therefore, it would be necessary to clarify the
different aspects of speech and language skills to parents when asking about their
concern. However, when parental concern is expressed, it should be taken seriously,
as recommended previously (Current Care Guidelines on Developmental language
disorder, 2019; Korpilahti et al., 2016).
6.3

Strengths, limitations, and future directions

The strength of this dissertation is that it provides longitudinal data on early lexical
skills, receptive and expressive, assessed at four age points during the second year
of life, and their associations with multiple language domains at 3;6 and 5;0 years.
Regarding the measured language domains at age 3;6 and language and pre-literacy
domains at 5;0, especially an assessment of receptive language skills at 5;0 and
pragmatics at 3;6 and 5;0 would have broadened the view of the language skills at
these age points and the associations between early lexical skills and later language
skills (cf. Can et al., 2013). Although previous research has indicated that
expressive lexical skills, when measured using the short-form version of the CDI
at the end of the second year, may not associate with pragmatic skills four years
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later when age at the conduction of the CDI was controlled (Can et al., 2013), this
matter would have been interesting to verify with Finnish data and with slightly
different age points.
The number of the participants was reasonably large enough to make
generalizations and provide statistical power to most analysis methods. Relatively
little attrition over the four-year-period of data collection is also a strength of the
present doctoral dissertation. Attrition was mainly explained by families moving
further away. However, a larger data set could have verified the results, provided
more statistical power and thus possibly enabled the detection of statistical
differences and the use of a larger variety of statistical testing methods. A larger
data set could especially have enabled statistical comparisons between the different
early lexical knowledge groups as well as the effect of maternal/paternal education
and the use of covariates in regression models. Moreover, although the percentage
of children with weak receptive language and/or expressive lexical skills was
parallel to the incidence of late talkers (Bavin & Bretherton, 2013; Hawa &
Spanoudis, 2014; Rescorla, 1989), a larger data set could have included more
children with both weak receptive and expressive lexical skills. Since participants
of the present dissertation were part of the norming and validation study of the
FinCDI-SF, only children without major neurological impairment diagnosis were
included. Including children at risk for language difficulties could have provided
even more information. A greater number of children with weak
receptive/expressive lexical/language skills would also have been beneficial in
analyzing the language profiles at age 5;0 of children with weak lexical/language
skills at 2;0. Regardless of that, the language profile analysis of language and preliteracy skills at 5;0 of the 11 individual children with weak receptive language
and/or expressive lexical skills at 2;0 deepens the group level analyses of
correlations, regression analyses, and analyses between the three mean lexical
knowledge groups. A similar comparison of the language profiles of children with
weak receptive/expressive lexical skills at 1;6 and a larger data set could provide
deeper understanding for the comparison between these two early age points.
Parental education level in the current data was high in general. Still it does
resemble the typical relatively high education level of Finnish adults at the age
range that they typically become parents and in the areas of bigger cities. However,
the generally high parental education structure of the current data might weaken
the generalization of the results to children with a very low parental educational
background. Analyses of the language skills of children with a more diverse and
even parental education or socioeconomic status background and including
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participants from both rural and urban areas across the country would provide more
representative data.
The receptive lexicon size is typically so vast at age 2;0 that it is beyond
measurable (Fenson et al., 2007). Therefore, a change in the methodology was
compulsory in order to also measure the receptive lexical/language skills at age 2;0.
The change from a brief, parental-based screening method at 1;6 to a formal
language test at 2;0 might have had an effect on the results preferring age 2;0 over
1;6 and partly explaining the differences between these age points in correlations
and the regression analyses. Still, the differences between these age points may also
be explained by maturation and result in higher stability, which may increase in
time, in receptive lexical/language skills.
Almost all of the methods used in the present doctoral dissertation were either
Finnish methods by origin or adapted into Finnish, included Finnish normative data
and are widely used by healthcare and/or education professionals in Finland. The
reliability and validity are reported for most methods either in their manuals and/or
in peer-reviewed articles. However, their limitations may have affected the results
of the present doctoral dissertation. Regarding parental assessment methods,
parents have been shown to be a reliable source of information especially when
using structured methods which require identification of current or emerging skills,
especially expressive lexical skills (Eriksson, Westerlund, & Berglund, 2002;
Feldman et al., 2005; Fenson et al., 2007; Law & Roy, 2008; Pan et al., 2004). The
CDIs are widely accepted, applied and studied methods for the assessment of early
lexical skills in various languages. As Fenson et al. (2007) state, parents may have
a more representative picture of their child’s skills when compared to what can be
observed in a language sample or a formal language test, especially with infants
and toddlers. However, both under and overestimation of skills is possible when
using parental assessment methods (Feldman et al., 2000; Law & Roy, 2008; Pan
et al., 2004). The accurate estimation of receptive lexical skills may be challenging
even with a checklist, as reported concerning the Swedish short-form version of the
CDI (Eriksson et al., 2002; Law & Roy, 2008).
A strength of the present dissertation is that it provides novel information on
the sensitivity and specificity of the FinCDI-SF at age 2;0. Generally, only three
previous studies have reported any sensitivity and specificity numbers for the shortform versions of the CDI (Dale et al., 2003; Guiberson et al., 2011; Westerlund et
al., 2006). All of these studies used different adaptions of the method and they also
differed in the age of the conduction of the short-form version (1;6 vs. 2;0), the
referential method (the chosen formal language test, a combination of them, or by
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clinical observation) and the age of the conduction (2;11 to 4;0 years) of the
referential method. Regarding the sensitivity and specificity of the ITC, the current
results add to previously reported sensitivity and specificity a new age point and a
different referential method (cf. Määttä et al., 2012, 2014; Wetherby et al., 2003).
Potential limitations in the sensitivity and specificity analysis should be taken
into consideration in the interpretation of the results. First, it is always possible that
not all the children showed their real skills during the formal assessment. The
cooperation of a 2;0-year-old child may not always be optimal in the clinical testing
situation due to shyness, tiredness, hunger, or some other reason. The testing
situation requires a lot of concentration skills and the whole concept of doing tasks
at the table may be new to the child at 2;0, which may affect the results of the
referential method. It is even possible that parental-based methods may provide an
even more representative picture of the child’s skills than a formal language test at
this early age, as parents have the opportunities to observe their child daily and in
various situations, although both over and under estimations are possible (for a
review, see Law & Roy, 2008). A professional interpretation of the results along
with a conversation with the caregiver are also essential in defining which children
may need a more thorough assessment of language skills and probable intervention.
The second limitation concerns the referential method itself. It is likely that the
sensitivity and specificity values of the FinCDI-SF would improve if the referential
method measured the same language domain, that is, merely receptive/expressive
lexical skills (cf. high correlations between the long and short-form versions of the
CDI, Eriksson et al., 2002; Stolt & Vehkavuori, 2018). Furthermore, it is still
questionable whether any single formal language test is the best method for
identifying children with weak language skills at 2;0 (Fenson et al., 2007). However,
the RDLS III was the only standardized language test providing Finnish normative
data and assessing both receptive and expressive language skills at the early age of
2;0. It could be beneficial to replicate the sensitivity/specificity analyses of the
FinCDI-SF and ITC with a different referential method and also at different age
points to answer this question. Third, language skills are not dichotomic by nature,
and different cutoff values for both the screening methods and the referential
method would have resulted in different results. Fourth, the sensitivity and
specificity values do not show which individual children identified as having weak
skills by a screening method at 2;0 continue having language difficulties years later.
However, the language profiles of children with weak receptive language and/or
expressive lexical skills at 2;0 were analyzed at 5;0 in article II indicating weak
language skills in at least one language or pre-literacy domain for most of these
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children. Fifth, the analysis of the positive and negative predictive values would
have extended the interpretation of the sensitivity and specificity analysis. Lastly,
although the current data set was reasonably big, a larger and nationally more
representative set of data and could verify the results of the screening properties
better.
6.4

Clinical implications

This doctoral dissertation provided novel, specific information on continuity in
language development between receptive and expressive lexical development
during the second year and later language and pre-literacy skills up to age 5;0. The
main findings underline the need to assess both receptive and expressive lexical
skills during the second year of life in clinical work, especially in children at risk
for language difficulties, as has been found previously (for reviews, see Capone
Singleton, 2018; Fisher, 2017; Rescorla, 2011). The follow-up of and possibly a
broader assessment of language skills for children with weak early receptive and/or
expressive lexical skills is highly recommended around age 2;0, especially if the
child possesses multiple risk factors for persisting language difficulties (Capone
Singleton, 2018; Fisher, 2017). Moreover, even though many or most late talkers
typically do catch up with their peers later in life, they tend to have weaker language
and literacy skills compared to their peers with typical language development skills
(Capone Singleton, 2018; Lyytinen et al., 2005; Preston et al., 2010; Psyridou et al.,
2018; Rescorla, 2013; Rice et al., 2008; Roos & Ellis Weismer, 2008) making
children with weak early expressive lexical skills a clinically important group.
Knowing the history of a child’s early language development could help
professionals working in child health care and education provide help early, if and
when needed.
These present results raise the question of what the more preferable age for
screening is, age 1;6 or 2;0 years. According to the results of the original articles I
and II, both associations between age 1;6 and 2;0 expressive lexical skills and later
language skills were highly parallel, slightly favoring the earlier age of 1;6. The
regression models also support this view, in which case it could be easy to suggest
the earlier age point. However, the results in previous large-scale late talker and
screening studies found that age 1;4 to 1;6 may have little positive predictive value
for later language and it may be too early for screening purposes (Ellis & Thal,
2008; Henrichs et al., 2011; Westerlund et al., 2006). Age 2;0 has been used
frequently due to the typically very active phase of lexical acquisition during the
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second half of the second year (Bleses et al., 2008a; Fenson et al., 2007). Moreover,
the lexical spurt and the emergence of word combinations also typically occur
during this phase (Bleses et al., 2008a; Dandurand & Shultz, 2011; Fenson et al.,
2007; Goldfield & Reznick, 1990; Mayor & Plunkett, 2010; Reznick & Goldfield,
1992; Stolt et al., 2008). Furthermore, the lexical spurt may occur after age 2;0
within late talkers and that is one reason to use an even later age in the identification
of late talkers (Rescorla, 1989; Rescorla, Mirak, & Singh, 2000). In addition,
individual fluctuation between weak and typical skills (instability between the
status within the weakest 10th percentile and above it) is possible between two
measurement points. In the present data, this can be figured from the slightly
differing numbers of children with weak receptive and expressive lexical/language
skills at age 1;6 and 2;0. Instability in the status of being a late talker or not between
two measurement points and also the overall stability in lexical skills during the
second year has been reported and discussed in previous studies (Bornstein et al.,
2004; Dale et al., 2003; Eriksson, 2014; Feldman et al., 2000; Fenson, Bates et al.,
2000). As the developers of the long-form version of the CDI state, stability of
individual differences increases during the age from 1;4 to 2;0 (Fenson, Bates et al.,
2000) and that also favors age 2;0 over 1;6. In addition, age 2;0 might be a better
age for the important assessment of receptive lexical/language skills. However,
methodology especially regarding screening purposes of receptive lexical/language
skills, is an issue. There is a great need for quick and valid assessment methods for
receptive lexical/language skills during the end of the second year.
The question on whether there is a difference between genders in lexical or
language skills in general and whether gender specific norms should be used is an
interesting question clinically. According to the present data, the girls outperformed
boys in expressive lexical skills at 1;6 years and language skills in general at 2;0
years, but not earlier or later, with only one exception of morphological skills at
3;6. Gender was also not a significant predictor in any of the regression models
explaining language skills at 3;6 or language and pre-literacy skills at 5;0. This is
in accordance with previous findings in which girls have tended to be at least
slightly more advanced than boys, especially in expressive lexical skills during the
second year of life (Bornstein et al., 2004; Eriksson et al., 2012; Fenson et al., 2007;
Henrichs et al., 2011; Reilly et al., 2009; Simonsen et al., 2014). However, boys
seem to catch up during the later years of middle childhood, both according to the
current data and previous studies (Bornstein et al., 2004; Rice et al., 2008), although
differences in receptive and expressive language skills at age seven have also been
found (McKean et al., 2017). The catch-up may occur more likely if the boys are
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from a higher socioeconomic status (Barbu et al., 2015). Despite this, allowing boys
with weak early lexical skills more time to catch up should be considered with great
caution for several reasons. Firstly, boys have been reported to be at higher risk of
persistent language delays (Bavin & Bretherton, 2013). Secondly, according to both
the present and previous studies, early lexical skills overlap considerably between
genders (Bornstein et al., 2004; Eriksson et al., 2012; Feldman et al., 2000; Fenson
et al., 2007). Moreover, according to the models explaining language skills at 3;6
and 5;0, gender explained at best only a small amount of the variability, as also
reported previously (Fenson et al., 2007; Galsworthy et al., 2000; Henrichs et al.,
2011; Reilly et al., 2007). Finally, merely waiting for a possible catch-up for boys
may result in delays in the possibly essential intervention (Capone Singleton, 2018;
Eriksson et al., 2012).
The results provided information on the usability of the short-form version of
the CDI in clinical work during the second year. The short-form versions of the
CDI are easy, fast and inexpensive tools to use in the clinical context with
previously reported high validity (Fenson, Pethick et al., 2000; Mayor & Mani,
2018; Stolt & Vehkavuori, 2018). The findings of this dissertation suggest, in line
with previous studies using other adaptions of the short-form versions of the CDI
(Can et al., 2013; Dale et al., 2003), that later receptive and expressive language
and pre-literacy skills may be partly explained by early lexical skills measured
using the FinCDI-SF. However, the individual paths of later language skills are
challenging to predict, and it is still not known completely as to which factors could
help to significantly improve the prediction of later language skills at the individual
level (Dale et al., 2003; Fisher, 2017; McKean et al., 2017; Reilly et al., 2010; Roos
& Ellis Weismer, 2008). The FinCDI-SF is clinically accurate enough to correctly
identify children with typical early expressive lexical skills at 2;0, while the ability
to correctly identify children with weak receptive and/or expressive language skills
defined by using a formal language test at 2;0 was mainly moderate. Based on the
present findings, the compound usage of two different screening methods, the
FinCDI-SF and the ITC, provides a more comprehensive and precise scope on
social, language, and lexical skills during the second year than either of them would
separately. Their compound usage clearly improves their ability to identify children
with weak receptive/expressive language skills at 2;0. The usage of the screening
methods may also offer a wide base for discussion between clinicians and parents
highlighting significant aspects of early lexical, language and prelinguistic
development. Lastly, the use of questions on the emergence of word combinations
and parental concern at age 2;0 can provide valuable information to practitioners
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in a very fast and easy way, as proposed earlier (Dale et al., 2003; Hayiou-Thomas
et al., 2014; Klee et al., 2000; Rescorla, 1989).
6.5

Conclusions

The acquisition of receptive and expressive lexical skills is a significant aspect of
child development during the second year of life. According to the present doctoral
dissertation, early receptive and expressive lexical skills seem to find a basis for
different later language skills and in a relatively similar manner. The associations
between early receptive and expressive lexical skills, especially when measured at
the end of the second year, associated clearly with language skills at 3;6 and
language and pre-literacy skills at 5;0 and they were able to explain the variation
in later language skills to some extent. Both weak early receptive and expressive
lexical skills indicated a risk for weak language skills at 3;6 and 5;0. The current
results highlight the importance of both early receptive and expressive lexical skills
regarding later language skills (Bleses et al., 2016; Fisher, 2017; Lee, 2011;
Rescorla, 2011; Rescorla & Dale, 2013; Stolt, 2018). These findings generally
support continuity in language development from early receptive/expressive lexical
skills to different language domains later, and stability in language skills, at least to
some extent (Bates et al., 1995; Bornstein et al., 2017; Fenson, Bates et al., 2000;
Preston et al., 2010; Thal et al., 1997; Torppa et al., 2010). Follow-up and/or further
assessment is recommended on the basis of the current results if weak receptive
and/or expressive lexical skills at the end of the second year are identified.
Both the FinCDI-SF and ITC were accurate in identifying children with typical
receptive/expressive language skills compared to the results of a formal language
test at the same age of 2;0. Their ability to identify children with weak language
skills improved considerably when these methods were used together, thereby
suggesting their compound usage in clinical work for better sensitivity at age 2;0.
Measuring receptive language development in early screening could also improve
the screening properties of these methods. However, methodological issues still
exist.
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