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We report on object and action picture-naming accuracy in two groups of bilectal speakers in Cyprus, children with typical

language development (TLD) and children with specific language impairment (SLI). Object names were overall better

retrieved than action names by both groups. Given that comprehension for action names was relatively intact for all children,

this finding is taken to be the result of a breakdown at the interface of the semantic lexicon and phonological representations,

or access to them. The results complement similar research on English, a minimally inflected language in contrast to Greek.

Overall, cross-linguistic word class effects provide strong evidence for the hypothesis that grammatical category is an

organizing principle shared across languages. Finally, our results suggest that bilectal children with SLI present with general

lexical delay rather than a deficit in verb naming per se.
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1. Introduction

Children with specific language impairment (SLI) form a
non-homogenous group by demonstrating variable deficits
in different components of grammar (syntax, morphology,
phonology) as well as in vocabulary and lexicon in
the absence of other factors that typically accompany
language problems (such as hearing impairment, low
non-verbal 1Q, neurological damage, or socio-emotional
deprivation); see e.g., Bishop (2006) for a comprehensive
overview. It is widely recognized that children with SLI
are notoriously delayed in the emergence of first words
and continue to exhibit limited vocabularies as they grow
older, even into adulthood (Elbro, Dalby & Maarbjerg,
2011, and references within).

A core cross-linguistic feature in lexicon research is a
deficit in the acquisition of verbs evident in monolingual
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children with SLI (Kambanaros, Psahoulia & Mataragka,
2010b; Rice, 2003; Sheng & McGregor, 2010; Stavrakaki,
2000), which we have recently extended to bilingual
children with SLI (Kambanaros, Grohmann & Theodorou,
2010a). This is based on measures of vocabulary size
and on the total number of different words produced in
spontaneous speech. Experimental research into bilingual
(a)typical lexical development is on the increase; however,
as far as we are aware, no study has yet tackled children
who grow up in a speaker community of diglossia (e.g.,
Norway, Switzerland) or are otherwise exposed to two
very closely related varieties from early on (such as
German—Dutch or Dutch—Flemish combinations).'

The target groups of children for the present study
include Greek Cypriot children who grow up with their
native non-codified variety of Cypriot Greek as well as the
official language of the country, Demotic Greek (referred
to by linguists as Standard Modern Greek). The main
goal is to explore grammatical category dissociations
with a focus on verbs versus nouns in the expressive
language on the task at hand in bilectal children from two
perspectives: Do bilectal children with SLI differ from
typically developing children? And do bilectal children
generally differ from either monolingual or bilingual
children? That is, the present study does not investigate
picture-naming in all of a child’s languages (or varieties
or dialects, etc.); rather, it assesses expressive use of

I See especially the website of COST Action 1S0804 on bilingual
SLI for a wealth of information and resources, including published
references (http://www.bi-sli.org).
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the concepts depicted in the task for Greek (with lexical
items from either variety, Cypriot or Standard, as justified
below).

Investigating grammatical category dissociations at
the lexical/word level constitutes an emerging area of
more specific research in SLI. So far, two groups of
studies have examined word retrieval for both categories,
nouns and verbs, in the same group of children with SLI
across different languages. A study on English (Sheng
& McGregor, 2010), arguably a minimally inflected
language, and research on Standard Modern Greek
(Kambanaros et al., 2010b), a highly inflected language,
both revealed that verbs are more vulnerable to word
retrieval difficulties in SLI than nouns. This cross-
linguistic finding constitutes first evidence identifying
dissociations for grammatical word class processing in
the light of developmental language disorders. Such line
of research may shed light on the role of grammatical
category in the organization of the lexicon in children,
shared across languages.

The present paper reports single-word picture-naming
accuracies in young Greek Cypriot children with SLI,
and their age- and language-matched unimpaired peers,
in order to explore a possible dissociation in naming for
nouns and verbs —and, if there is one, how this dissociation
may be explained using a psycholinguistic framework of
language production (e.g., Levelt, 1989, 2001) applicable
to bilectal populations (de Bot, 2004). It extends our
earlier small-scale research (Kambanaros et al., 2010a), as
laid out in detail in the following section, by employing the
same methodology and investigating the same language —
Greek. What makes this extension special, however, is
the particular population investigated: Greek Cypriot
children, who grow up with their native variety of
Cypriot Greek in a diglossic setting alongside Standard
Modern Greek as the official language, which children
learn formally in the course of their education. With
both varieties very closely related to one another, these
children will be termed BILECTAL, borrowing the notion
of “(discrete) bilectalism” for individuals within diglossic
speaker communities from Rowe & Grohmann (2013). In
this sense, it remains to be seen whether the children under
investigation behave more like monolingual or rather like
bilingual children.

A major aim of this paper is, then, to address the
question whether grammatical category deficits arise
in children with SLI (in the absence of forthright
neurological signs) from damage to knowledge about
certain aspects of word meaning or to loss of access
to morphosyntactic information about one category of
words. In addition, we hope to kick-start more research
into the relevance of bilectalism for (a)typical language
development by relating findings from bilectal children to
mono- versus bilingual children (with or without language
impairment).
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2. Lexical processing of verbs and nouns

2.1 On verbs and nouns

Verbs and nouns are (near-)universal categories across
languages but differ very much in their denotations.
As proposed within the natural partitions hypothesis
(Gentner & Boroditsky, 2001), nouns and verbs are highly
variable in meaning. Verbs express events at large, that
is, what happens to things (articulating the Vendlerian
classification into states, activities, achievements, and
accomplishments), while nouns typically denote enduring
entities (such as people and animals as well as
objects and concepts). Since verb processing requires
an understanding of relational concepts, (transitive)
verbs also appear semantically more complex, whereas
(concrete) nouns are usually non-relational and only need
single-object reference.

Apart from encoding relational concepts, verbs encode
diverse concepts such as the path (e.g., push versus pull) or
the manner of an action (e.g., jump versus hop); moreover,
the central meaning of a verb is linked to two kinds
of information, thematic role assignment and argument
structure. Furthermore, the same verb often has multiple
meanings when accompanied by different nouns, making
its underlying meaning less transparent compared to the
noun, as in to catch a ball versus to catch Mary versus
to catch a cold, for example. Cross-linguistic research
suggests that the meanings of verbs are less similar
across languages (Gentner, 2006). They are also more
constrained by the structure of a specific language than
those of concrete nouns — that is, selection at large: case
of the objects they take, transitivity, ergativity, telicity, and
SO on.

Further common explanations for a potential noun
advantage coming out of the research focus on a range
of factors. These include differences in the acquisition
patterns, variability in verb and noun meanings, the
complex relationship between verbs and nouns vis-a-vis
features such as transitivity, differing linguistic and non-
linguistic levels of processing, methodological issues,
and parental input. For extensive descriptions of noun—
verb disparities in typical language acquisition across
languages in reference to these factors, the reader is
referred to Gentner (2006), Imai, Lianjing, Haryu, Okada,
Hirsh-Pasek, Golinkoff and Shigematsu (2008), Maguire,
Hirsh-Pasek and Golinkoff (2006), and McDonough,
Song, Hirsh-Pasek, Golinkoff and Lannon (2011), among
others.

2.2 Picture naming

Children learn from a very young age to name pictures as
part of early word learning (see Tsybina & Eriks-Brophy,
2010, and references within for a clinical perspective).


https://doi.org/10.1017/S1366728913000035

Stimulus Question:

“What is this?”

Object form
perception

v

_Conceptual —— | Unrelated
identification
J— E—
Lemma Semantic
retrieval ’ y
Grammatical word class
_ JﬁL y
Ve N\
Word form R Semantic
encoding Phonological
L _ J onologica
J—
Articulation

Verb—noun dissociations in bilectal SLI 171

Error types

= Lt

Figure 1. (Colour online) A schematic representation of the different stages involved in picture naming and potential naming

errors for each stage after breakdown.

Yet, naming a picture upon request is considered a highly
complex linguistic task, since multiple stages are involved
with distinct components. When attempting to name a
picture, there must be some activation of the concept
corresponding to the picture seen (activated via picture-
processing mechanisms). Based on psycholinguistic
models of lexical production such as Levelt (1989) and
subsequent work, the semantic and syntactic information
(i.e. the lemma information) of a lexical entry is needed for
grammatical encoding. In the case of an object name (e.g.,
spade), a noun lemma is activated which specifies other
grammatical information about the noun, such as plurality
and grammatical gender (depending on the language). In
response to an action picture, a verb lemma is activated
(Levelt, 1989), specifying information about the verb’s
argument structure (the noun phrases that go with the
verb to make it grammatically acceptable), tense, person,
and number, among others — again, highly dependent on
the specific language.

For example, the verb dig has two semantic arguments,
an agent and a theme, syntactically we say that, as a
transitive verb, it takes one object (e.g., The dog digs
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a hole). At the second stage of word retrieval, the lexeme
or word form corresponding to the selected lemma is
phonologically specified. Lexemes contain information
about the phonology (number of syllables, prosody,
segmentation) and morphology (verb/noun inflections) of
aword. According to Levelt’s model, problems with verbs
and/or nouns may arise at any stage in the process of
lexical retrieval, i.e. in lexical semantics, lemma, lexeme,
or articulation. The reader is referred to Figure 1 for a
schematic representation of the different stages involved
in naming a picture.

Features intrinsic to the stimulus, such as (picture)
complexity and imageability, can influence success in
naming. The latter is described as the mental effortlessness
with which a word can create a sensory image. For
example, the word bed arouses a mental image with
relative ease and would thus be rated highly imageable;
in contrast, the verb dream(ing) would be rated rather
low in imageability. Children with verb difficulties may
have trouble identifying the action component when
naming static pictures and fail to name actions for that
reason (Davidoff & Masterson, 1996). However, Bird,
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Howard and Franklin’s (2003) imageability hypothesis
predicts that words learned early tend to be more
imageable than later-learned words, independent of
language and grammatical word class. Note that verb—
noun dissociations were also found in both studies when
video-taped stimuli of actions and objects were used
instead of pictures.

Furthermore, different characteristics of words can
affect naming accuracy such as word frequency, word
length, and age of acquisition. These can give an
indication as to where the level of the deficit may lie.
High-frequency words may be easier to name than low-
frequency words, and deficits are assumed to reflect lexical
access impairment (Masterson, Druks & Gallienne, 2008).
Age of acquisition reflects the influence of experience
with a word and subsequent lexical selection, with earlier
acquired words easier to retrieve than later acquired words
(Masterson et al., 2008). Young children place more
weight on perceptual feature information for mapping
words to concepts, therefore mapping a specific verb
onto an action word is considerably more cognitively
challenging than mapping an object concept on to a word,
see e.g., Maguire et al. (2006).

2.3 Object and action naming in SLI

Very few studies have compared verb and noun retrieval
in typically developing children (but see Imai et al,
2008; Kambanaros, Grohmann & Michaelides, in press;
Kauschke, Lee & Pae, 2007; Masterson et al., 2008;
McDonough et al., 2011) — and even fewer studies have
involved children with SLI. Moreover, from our literature
search, no published studies involving bilingual children
with and without SLI was found on the topic.

Early research such as Lahey and Edwards (1996,
1999) showed that pre-schoolers with SLI were less
accurate and slower at naming pictures of common
objects than age-matched peers with typical language
development (TLD). The most frequent error type was
semantic associate errors (e.g., foot for shoe). The authors
suggested that such lexical confusion was related to
a breakdown at the level of the word form; that is,
children with SLI were unable to process form information
successfully to retrieve the target word. This was attributed
to children with SLI having weakly differentiated and
inadequately organized semantic representations.

In a most recent study, Sheng and McGregor (2010)
examined the accuracy, latency, and error patterns in the
naming of object and action line drawings in a group
of children with SLI and compared their responses to
vocabulary and age-matched peers. Object and action
stimuli were matched on age of acquisition, log word
frequency, word familiarity, semantic set size, word
length, name agreement, and picture complexity. By
and large, object names were longer than action names,
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and action pictures were significantly more visually
complex than object pictures. Imageability of the action
and object stimuli was not taken into consideration.

The authors found that the most common error in action
naming for the children with SLI was visual errors —
mainly misinterpretation, that is, an error that bears a
perceptual similarity with the target (but not a semantic
one). For example, for the target picture yawning, the
response shouting was noted. This substitution is based
on an action that involves both a similar body part
(e.g., mouth/lips) and body movement (e.g., open mouth
position). But most importantly, the two actions might
appear difficult to discriminate in a static line-drawing
form given that the same motion and body part (i.e.
open mouth) is inherent to the conceptualization of
both verbs. Of particular interest was the result that
the age-matched children also produced a higher rate of
misperception errors in action naming, even more than the
children with SLI. This type of perceptual error suggests
difficulties within the conceptual system prior to (lexical)
semantics for children, yet could be related to the different
underlying lexical representations for transitive versus
intransitive verbs, as in kissing versus singing (Davidoff
& Masterson, 1996), or that the imageability of the action
pictured stimuli was not controlled for. Furthermore, the
SLI group did NOT use a larger number of general-all-
purpose (GAP) verbs to substitute for more specific verbs
compared to the age-and language matched groups. In
fact, GAP verb use was comparable across the three
groups in terms of the total number produced.

In contrast, object pictures most often elicited semantic
errors of the taxonomic kind such as coordinates (e.g.,
“wolf” for goat), subordinates (e.g., “cobra” for snake),
and circumlocutions (e.g., “horseback thing” for saddle)
for language-impaired and language-unimpaired children.
However, the children with SLI made more omissions
when naming objects and produced fewer taxonomic
errors compared to age-matched peers. Overall, objects
elicited more omissions than actions in children with SLI
and vocabulary-matched children but not age-matched
controls. With regard to naming latency, object naming
was significantly faster than action naming for children
with and without SLI.

In the by-item analyses, the children with SLI, based
on their valid responses for 83% of the object and
only 58% of the action targets, performed similarly to
vocabulary-matched controls on naming speed, but both
groups were slower than the aged-matched group.? The
authors explain their results for action and object naming
in support of both Kail & Leonard’s (1986) storage
deficit hypothesis and Rice’s (2003) unified model of SLI.

2 We did not include reaction time measures because of the low data
retention rate in the English studies (Lahey & Edwards, 1996; Sheng
& McGregor, 2010) as a result of either false triggers or naming errors.
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Both hypotheses account for the lexical and semantic
deficits in SLI as a by-product of a general delay in
language development. It is proposed that the lexicons
of children with SLI resemble those of younger typically
developing children. Overall, children’s difficulties during
word retrieval arise because only sparse information about
lexical concepts has been mapped, and there are weak
semantic associations between related concepts.

3. The current study

Modern Greek is a highly inflected fusional language with
a complex morphology (Holton, Mackridge & Philippaki-
Warburton, 1997; Ralli, 2003). Morphophonological
word forms are (by and large, unambiguously) inflected
according to grammatical category; for instance,
karfon-o “hammer-1SG.PRES” is a verb and sfir-i
“hammer.NOM.SG” a noun. Overall, nouns and verbs
are differentiated by different suffixes which encode
grammatical information such as phi-features (person,
number, and, with nouns, gender); nouns are also
obligatorily case-marked. Information about grammatical
category and morphosyntactic features (such as person,
tense, and mood for verbs or gender and case for nouns)
are highly prominent as they must be accurately projected,
marked, and expressed during single-word production
(e.g., [lexical stem + affix]). Verbs and nouns in Greek are
considered of similar morphological complexity, given
that each word class has several conjugational patterns.
However, a fundamental distinction is made between
verbal and nominal domains, with verbs exhibiting more
complex morphophonological operations (Ralli, 2003).

Cypriot Greek, the dialect of the Modern Greek
language spoken in Cyprus and acquired as a first
language by the vast majority of local children before
the age of five, is an under-described variety. In the
context of diglossia in Cyprus (Newton, 1972, and a
large body of literature since), Standard Modern Greek
is the sociolinguistically “High” variety used in schools
throughout the entire education system, while Cypriot
Greek is the “Low” variety used almost exclusively in
oral form and for daily communication (i.e. informal
contexts); for more recent perspectives and references,
see Grohmann and Leivada (2012), Kambanaros and
Grohmann (to appear), and Rowe and Grohmann (2013).
Children are formally introduced to Standard Modern
Greek when they enter primary school, but exposure may
be more frequent among urban pre-schoolers due to media
influence, such as TV programs from Greece broadcast in
Standard Modern Greek.

In the present study, we address the nature of verb—
noun dissociations in Greek Cypriot children with SLI
building on the results of our previous small-scale studies
for Cypriot Greek (Kambanaros & Grohmann, 2010;
Kambanaros et al., 2010a) and Standard Modern Greek
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(Kambanaros et al., 2010b). While formal differences
between the dialect and the standard language — i.e.
Cypriot Greek and Standard Modern Greek — abound on
the phonetic, phonological, morphological, and syntactic
side (from some recent discussion and references, see
Grohmann & Leivada, 2012), these are irrelevant for
single-word naming. The relevant aspects of the two
grammars are constant: both are highly inflected linguistic
varieties in which all word forms need to be properly
inflected, through [stem + affix (+ affix)]. Of course,
individual lexical items may vary between the two
varieties (see Sections 4.2 and 5.4 below). However,
these differences do not affect argument structure or other
grammatical properties.

We have previously claimed that word-finding or
lexical retrieval deficits for object and action names in
Greek-speaking children with SLI (and/or word-finding
difficulties) resulted from underlying morphophonolog-
ical processing differences and inadequate storage of
phonological and semantic information in the lexicon for
grammatical word classes (Kambanaros & Grohmann,
2010; Kambanaros et al., 2010a).3 We will revisit
the main positions that have emerged in the recent
exploration on this topic for Greek and English, and
reconsider our findings in light of a more detailed
psycholinguistic interpretation of our results. Our main
goal is to determine whether bilectal children with
SLI present with general word-finding difficulties that
include nouns and verbs uniformly or whether bilectal
children with SLI have a verb deficit per se, that is,
show a grammatical word class dissociation favoring
nouns given the current evidence irrespective of language
type. Note, for example, that nouns and verbs are
typically not morphologically differentiated in English
and many verbs are created from existing nouns, as in
(the) hammer versus (fo) hammer. Of equal importance
is the task to decipher whether potential noun—verb
differences reflect conceptual-semantic representation or
other types of differences such as grammatical ones.
Finally, findings from previous studies (for English)
attribute weaknesses in word retrieval to degradations
in phonological and semantic representations as well as
reduced general processing speed (Lahey & Edwards,
1996, 1999; Mainela-Arnold, Evans & Coady, 2010).
We aim to contribute to the current understanding of
such weaknesses in word retrieval in bilectal children
with SLI by examining a highly inflected language,
Greek.

Beyond reporting whether Greek Cypriot children with
SLI are less accurate than age-matched peers with TLD

3 We use “Greek” as the cover term when a distinction between Standard
Modern Greek and Cypriot Greek is not at stake, as is arguably the case
for the present study other than lexical and phonological differences.
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acquiring Greek on naming pictures of objects and actions,
the aims of this study are five-fold:

1. to investigate grammatical word class effects (i.e.
N < VorV < N or V= N) in naming performances
between bilectal children with SLI and their peers
with TLD;

2. to examine naming errors with reference to
psycholinguistic models of word processing (e.g.,
Levelt, 1989);

3. to describe the effects on naming accuracies
induced by lexical (e.g., word frequency) and other
psycholinguistic variables (e.g., age of acquisition
and picture imageability and complexity);

4. to contribute to the current understanding of how
verbs and nouns are organized in the mental lexicon
of children with SLI by comparing our findings for
Greek with English;

5. to determine whether bilectal children behave more
like monolingual or rather like bilingual children on
the action and object picture-naming task employed
here.

4. Method

4.1 Participants

Sixty-four Greek Cypriot bilectal children participated
in the present study; they were divided into three
experimental groups:

e 14 children with SLI (4 girls and 10 boys), aged
between 5;5 and 9;9 years (mean age: 6;9, standard
deviation 1;8), serving as the clinical research group
(henceforth, “SLI”);

e 30 first-graders with TLD (15 girls and 15 boys),
aged between 6;0 and 6;11 years (mean age: 6;3,
standard deviation 0;3), serving as the chronological
age control group for the children with SLI
(henceforth, “TLD-CA”);

e 20 pre-school children with TLD (8 girls and 12
boys), aged between 3;5 and 5;5 years (mean age:
4;7, standard deviation 0;6), serving as the language-
matched age control group for the children with SLI
(henceforth, “TLD-LA”).

The children with TLD were recruited randomly from
three public primary schools and one kindergarten in
the Nicosia and Limassol districts after approval from
the Ministry of Education and Culture and upon written
parental consent. No child classified as TLD received
speech and language therapy or special education services.
The children with SLI were recruited from speech and
language therapists from public primary schools and
therapists from private practices. All children with SLI

https://doi.org/10.1017/51366728913000035 Published online by Cambridge University Press

were in mainstream education and in the school grade
corresponding to their chronological age. Twelve of the
children with SLI were receiving speech therapy at the
time of the study, and three attended special education
services separate from their classmates and the regular
classroom (i.e. pull-in/out service model; see Dockrell &
Lindsay, 2008).

Participant selection criteria included a Cypriot
Greek-speaking family background and no history of
neurological, emotional, or behavioral problems. Hearing
and vision were adequate for test purposes and all
participants exhibited normal performance on a screening
measures of non-verbal intelligence (Raven'’s Colored
Progressive Matrices; Raven, Raven & Court, 2000) or as
reported by school psychologist. The children had normal
articulation, showed no gross motor difficulties, and came
from families of medium to high socio-economic status.

The children with SLI were diagnosed prior to the
study using a battery of norm-referenced tests for Standard
Modern Greek by the first and fourth authors, both
certified speech and language therapists with over thirty-
five years clinical experience between them, with guidance
by the second author, an expert in theoretical and
comparative linguistics. The non-verbal performance of
all children with SLI was assessed using the Raven's
Colored Progressive Matrices (Raven et al., 2000).*

For the purpose of the present study, the children
with TLD serving as language-matched controls were
matched with the SLI group based on the children’s
scores on the standardized Standard Modern Greek
version (Vogindroukas, Protopapas & Sideris, 2009) of the
Renfrew Word-Finding Vocabulary Test (Renfrew, 1997).
Appendix 1 contains information from both the CA and
the LA children.

In addition, the performance of our experimental
groups with regard to verb- and noun-naming accuracy
was compared to two groups of typically developing pre-
schoolers from Cyprus and Greece who were tested on the

4 The language assessment battery included measures of (a) receptive
vocabulary (Standard Modern Greek version of the Peabody Picture
Vocabulary Test; Simos, Kasselimis & Mouzaki, 2011), (b) expressive
vocabulary (Diagnostic Verbal 1Q Test/DVIQ; Stavrakaki & Tsimpli,
2000), (c) comprehension and production of morphosyntax (DVIQ),
(d) metalinguistic concepts (DVIQ), (e) sentence repetition (DVIQ), (f)
articulation and phonological processing (Phonological and Phonetic
Test; Panhellenic Association of Logopedists, 1995), (g) word
definitions (sub-test of the Athina Test; Paraskevopoulos, Kalantzi-
Azizi & Gianitsas, 1999), (h) word finding (Standard Modern Greek
version of the Renfrew Word Finding Vocabulary Test; Vogindroukas
et al., 2009), and (i) phoneme discrimination (sub-test of the Athina
Test; Paraskevopoulos et al., 1999). All tests were adapted into Cypriot
Greek where possible or relevant by Eleni Theodorou in her ongoing
Ph.D. dissertation project, which did not, however, have any impact
on the single-word picture naming task. Apart from the Phonological
and Phonetic Test, all results are shown in Appendix 1. Further details
on the testing materials can be obtained from the authors.


https://doi.org/10.1017/S1366728913000035

Table 1. Details for all participants.

Group N (gender) Agerange Mean age (SD)
SLI 14 (4F, 10M) 5;5-9;9 6;9 (1;8)
TLD-CA 30 (15F, 15M)  6;0-6;11 6;3 (0;3)
TLD-LA 20 (8F, 12M) 3;5-5;5 4,7 (0;6)
Multi-TLD 10 (7F, 3M) 4;6-6;11 5;1(0;9)
Greek-TLD 20 (8F, 12M) 3;6-5;5 4;6 (06)

N = number (of participants); F = female; M = male; SD = standard deviation;
SLI = (children with) specific language impairment; TLD = (children with)
typical language development; LA = language age-matched; CA = chronological
age-matched; multi = multilingual

same research tool (i.e. the COAT and GOAT, respectively,
as presented in Section 4.2):

e 10 multilingual children with TLD from Cyprus (7
girls and 3 boys), aged between 4;6 and 6;11 years
(mean age: 5;1, standard deviation 0;9), serving
as a multilingual control group for the TLD-LA
experimental group (henceforth, “multi-TLD”);

e 20 monolingual pre-school children with TLD from
Greece (8 girls and 12 boys), aged between 3;6 and
5;5 years (mean age: 4;6, standard deviation 0;6),
serving as the monolingual control group for the
TLD-LA experimental group (henceforth, “Greek-
TLD”).

The pre-schoolers from monolingual Greek backgrounds
residing in mainland Greece tested on the GOAT are
described in Kambanaros, Georgopoulos, Lymberidis and
Skoufi (2013).> The multilingual children from Cyprus
were exposed to Cypriot Greek and a second language
(either English or Russian) because of a one-parent—one-
language background home, with schooling instruction
in Standard Modern Greek, are reported in Kambanaros,
Grohmann, Michaelides and Theodorou (published online
19 July 2012, doi:10.1080/14790718.2012.705846).

All relevant participant details are listed in Table 1.

We chose to use pre-schoolers that are at least two
years younger than our experimental with SLI given
the lower level of language performance than expected
for the chronological age of the impaired group (see
Appendix 1). In addition, we note the difficulty of
“simple” bilingual children in Cyprus: In the context
of diglossia, all children acquire Cypriot Greek (the
sociolinguistically “Low” variety, which may itself come
in different forms or lects) and Standard Modern Greek
(the “High” variety with the orthographic system that has
to be learned by all children in school). That is, even
“true bilingual” children growing up with, say, Greek and

5 Items from the GOAT that are not included in the Cypriot Greek
adaptation (COAT) were removed prior to the analysis reported in
Section 5.1 below for the monolingual Greek group.
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Russian or Greek and English, still exhibit this additional
factor. The bigger picture of this research, then, aims at
identifying this “additional factor” which we assume to
be (DISCRETE) BILECTALISM here (Rowe & Grohmann,
2013) and characterizing its relevance for child language
development. For example, if bilectal children develop
in their linguistic varieties differently from bilingual
children, how so? Or is bilectalism best understood as
a form of (simultaneous or sequential) bilingual first
language/dialect acquisition, or is it more like early second
language/dialect acquisition? Some of these questions are
starting to be asked now, as can be witnessed in recently
published research such as Siegel (2010) or Aronin and
Singleton (2012), among others.

4.2 Materials

The Cypriot Object and Action Test (COAT) from
Kambanaros et al. (in press), adapted from Kambanaros
(2003) was administered to assess lexical retrieval of
object and action names. The COAT consists of seventy-
four colored photographs measuring 10 x 14cm. There
is evidence that colored photographs could facilitate
children’s naming abilities, given that (for at least)
object recognition and naming, accuracy is significantly
improved by the use of color in target pictures (Rossion
& Pourtois, 2004).

Object names (35 pictures) were single, concrete
inanimate nouns and included manipulated instruments
such as garage tools, garden equipment, kitchen utensils,
household items, and office and personal implements
used for activities of daily living. Object names were
not controlled for gender: five nouns were masculine,
14 feminine, and 16 neuter. This gender distribution
is typical for Greek (neuter > feminine > masculine),
with the distance between feminine and masculine being
greater than that between neuter and feminine (Ralli,
2003; Stephany, 1997, p. 188). All verbs (39 pictures)
were picturable monotransitive actions with either simple
internal word structures of [root + affix] or more complex
ones of [root + affix + affix]. Actions were restricted to
(perhaps outdated) stereotypical roles, that is, a woman is
shown performing household activities such as sweeping,
and a man is performing more manly duties such as
hammering. These stereotypical roles depicted in the
pictures are deemed to be appropriate for the tested age
groups in their cultural background (see also Durkin &
Nugent, 1998).

All action names corresponded either to an
instrumental verb, where an instrument is part of the
action (e.g., cutting), or to a non-instrumental verb
(e.g., climbing).® Six object and twelve action names

% The topic of instrumentality for verb naming in SLI is explored in
Kambanaros (2013).
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had acceptable alternative responses in Cypriot Greek
that differed lexically or phonologically from Standard
Modern Greek (see Appendix 2 for all examples). All test
items are presented with number of syllables, frequency
ratings, rated age of acquisition, rated imageability,
and rated picture complexity values in Appendix 2.
Independent samples of adults provided ratings for
the psycholinguistic characteristics for each word (see
Kambanaros et al., in press).

4.3 Procedure

Participating children with and without SLI had to score
at least 90% correct (maximum seven errors) on the
comprehension sub-test of the COAT in order to be
included in the naming study.” The object and action
picture-naming tasks were presented in random order
within at most two sessions. Testing was conducted
individually in a quiet room provided at each of the
participating schools by the first and/or fourth author of
the study.

For the production task, children were asked to name
the object or action in the photograph in a single word
(one-word target response). For the object pictures, the
stimulus question uttered by the examiner was: “Tell me in
one word: What is this?”. Similarly, for the action pictures,
the stimulus question was: “Tell me in one word: What is
he/she doing?”. Action names were required in the third
person singular present tense, since Modern Greek lost the
infinitive; the citation form is either the first or the third
person singular present tense — in picture-naming tasks
such as the COAT, it would be third person, reflecting the
descriptive situation.

Two examples were provided before testing. The
stimulus question was repeated once for children who
did not respond. If no response was given, the item was
scored as incorrect. No time limits were placed and self-
correction was allowed. Responses were recorded and
transcribed verbatim by the first author and checked by
the second and fourth authors.

4.4 Qualitative analysis

Errors made by the children for object and action
names were classified into semantic errors, phonological
errors, grammatical word class substitutions, word-form
related errors (e.g., lack of response, “I don’t know”),
visual errors, and unrelated responses.® Semantic errors
were further divided into semantic types and semantic
descriptions or circumlocutions. The latter involved

7 The comprehension sub-test of the COAT was given ten days before
the naming study. The same photographs are used in both sub-tests.

8 We incorporated this term as well as blocked errors (e.g., “I don’t
know” responses) from work by German and Newman (2004).
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describing the target action/object concept using more
than one word (e.g., “hitting the nail” for “hammering”) or
a GAP verb in place of a single lexical verb (e.g., “making
a house” for “building”). Semantic type errors included
coordinate (e.g., “comb” for “brush”), superordinate
(e.g., “tool” for “hammer”), and associative errors (e.g.,
“bucket” for “mop”), all semantically related single
lexical labels for the target word.

Phonological errors were responses that shared the
same onset and number of syllables with the target word
(e.g., “coat” for “comb”). Grammatical word class errors
were noun-to-verb substitutions where the action name
was provided instead of the object name, or vice versa
(e.g., instead of the verb “sweeping”, the noun “broom”
was produced). Visual errors included responses where
there is no semantic relationship between the child’s
response and the target object/action word (e.g., “scales”
instead of “clock”). Unrelated responses included real-
word responses lacking a relationship of any form with
the target word (e.g., “tie” instead of “globe”).

5. Results

Appropriate single-word responses from either variety
were counted as correct. That is, if the Greek Cypriot
bilectal children store lexical items separately, as has been
argued for bilingual development (e.g., Meisel, 1989, and
much subsequent work), in a Cypriot Greek lexicon and in
a Standard Modern Greek lexicon, we counted as correct
any response from the combined lexicon(s). However, in
order to explore naming in a bilectal setting, dialectal
substitutions (target alternatives in Cypriot Greek) were
also counted in a separate analysis and are reported in
Section 5.4.

5.1 Accuracy

The five groups of children — children with SLI (“SLI”),
chronological age-matched children with TLD (“TLD-
CA”), language-matched children with TLD (“TLD-
LA”), multilingual children with TLD (“multi-TLD”), and
monolingual children with TLD (“Greek-TLD”’) — were
compared on two dependent variables simultaneously
(percentage correct on nouns and percentage correct
on verbs) using a multivariate analysis of variance
(MANOVA) test. Descriptive statistics for action and
object naming accuracies are presented in Table 2; object
naming accuracy is higher than action naming accuracy in
all five groups, and performance by children with TLD—
CA was higher than performance by the remaining groups
of children. The lowest performing group were the multi-
TLD children.

Since the five groups were of unequal sample size,
Pillai’s trace was used for the multivariate test, and was
significant: V' = .466, F(8,178) = 6.762, p < .001. The
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Table 2. Descriptive statistics of noun and verb
accuracies by group (number of correct divided by total
responses or % correct).

Nouns Verbs
N Mean SD Mean SD
SLI 14 0.724 0.099 0.632 0.091
TLD-LA 20 0.683 0.106 0.624 0.121
TLD-CA 30 0.850 0.094 0.774 0.082
Multi-TLD 10 0.606 0.229 0.530 0.140
Greek-TLD 20 0.634 0.127 0.555 0.131

N = number (of participants); SD = standard deviation; SLI = (children
with) specific language impairment; TLD = (children with) typical language
development; LA = language age-matched; CA = chronological age-matched;
multi = multilingual

univariate tests of between-subjects effects revealed group
effects on both outcomes; the difference between the
groups was significant on both noun and verb percentage
correct (F(4,89) = 13.176, p < .001, partial n* = .372
for nouns and F(4,89) = 16.533, p < .001, partial n?
= .426 for verbs). The similar partial eta squared (n?)
values imply that more than a third of the variance in
the noun and verb accuracies can be explained by group
membership.

Because the standard deviations on the outcome
variables are different across groups, and due to unequal
sample sizes, the Games-Howell post hoc procedure was
used, as it is considered the most powerful method when
assumptions are not optimal (Field, 2009). The 95%
confidence intervals suggesting significant differences
among groups appear on Table 3. The TLD-CA group
performed significantly better than all the other groups on
both object and action naming (the marginally significant
difference with the multi-TLD group on noun accuracy
is probably due to the large standard deviation of
the latter group). Other group differences were not
significant, although on both outcome variables the order
of performance accuracy was SLI > TLD-LA > Greek-
TLD > multi-TLD. Larger sample sizes would allow a
more accurate investigation of such differences.

For all five groups, performance on nouns is higher
on average than performance on verbs, as can be seen
in Table 2. Paired t-tests were used to compare noun—
verb accuracies within each group. The differences were
significant in four of the groups: #(13) = 2.86, p = .013
for children with SLI; #(29) = 4.43, p < .001 for age-
matched peers, #(19) = 2.97, p = .008 for the language-
matched controls; and #(19) = 4.31, p < .001 for the
Greek-TLD group. In the multi-TLD group the difference
was not significant #9) = 1.39, p = .197. Similar results
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Table 3. Post-hoc multiple comparisons (Games-
Howell) between the TLD—CA and the other groups.

95% C.I. for the mean difference

in naming accuracy

Objects Actions

TLD-CA vs. SLI
TLD-CA vs. TLD-LA
TLD-CA vs. Greek-TLD
TLD-CA vs. multi-TLD

(0.033,0.219)
(0.084, 0.251)
(0.120, 0.312)
(-0.000, 0.490)

(0.058, 0.227)
(0.061, 0.239)
(0.124, 0.315)
(0.093, 0.394)

C.I. = Confidence Interval; SLI = (children with) specific language impairment;
TLD = (children with) typical language development; LA = language age-
matched; CA = chronological age-matched; multi = multilingual

were obtained with non-parametric Wilcoxon signed rank
tests.

5.2 Error analysis

Error analysis involved only the experimental groups
reported in the method section. The descriptive statistics
on the analysis of the errors for the groups SLI, TLD-
CA, and TLD-LA appear in Table 4. Phonological errors,
grammatical word class substitutions, visual errors, and
unrelated responses occurred rarely. We compared the
percentage of incorrect responses for action and object
names in the three groups for semantic errors, semantic
descriptions, and word-form related errors only, since
these types of errors had a mean occurrence of about 5%
or more in at least one group. Because the assumptions
of sphericity and homogeneity of variance were violated,
we ran non-parametric statistics (six Kruskal-Wallis tests)
for differences between the groups on the six error types
(see Section 4.4 above).

Comparisons on semantic errors were significant for
verbs (x* = 14.243, df = 2, p = .001) and non-significant
for nouns (> = 5.389, df = 2, p = .068). The three
groups did not exhibit significant differences on semantic
description errors (x> = .980, df = 2, p = .613 for
nouns; x> = 2.270, df = 2, p = .321 for verbs), but
they differed on word-form related errors (x> = 11.686,
df = 2, p = .003 for nouns; x2 = 11.519, df = 2,
p = .003 for verbs). Subsequently, non-parametric pair-
wise comparisons on the error analyses where significant
differences were detected across the groups revealed that
children with SLI produced significantly more semantic
errors for verbs (z = —2.782, p = .005) as well as word-
form related errors for nouns (z = -2.076, p = .038)
and for verbs (z = -2.959, p = .003) than the TLD-CA
group. Similarly, the younger TLD-LA children produced
significantly more errors than the TLD—CA children (z =
—3.394, p = .001 semantic errors for verbs; z = —-3.219,
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Table 4. Means and standard deviations of percentage of error types by group.

Means (SD) of percentage of error type

committed
SLI TLD-CA TLD-LA
For nouns
Semantic error 0.098 (0.070)  0.050 (0.040)  0.069 (0.050)
Semantic descriptions 0.049 (0.102) 0.021 (0.022) 0.040 (0.058)

Word-form related errors (incl. “I don’t know” responses/blocked errors)

Phonological error
Grammatical word class
Visual error
Unrelated response

For verbs

Semantic error

Semantic descriptions

Word-form related errors (incl. “I don’t know”responses/blocked errors)

Phonological error
Grammatical word class
Visual error

Unrelated response

0.102 (0.079)
0.006 (0.012)
0.039 (0.029)
0.010 (0.024)

0.112 (0.078)
0.170 (0.083)
0.079 (0.074)
0.005 (0.015)
0.004 (0.009)
0.002 (0.007)

0.051 (0.051)
0.010 (0.020)
0.010 (0.014)
0.007 (0.012)

0.050 (0.034)
0.143 (0.063)
0.023 (0.034)

0.002 (0.007)
0.003 (0.008)

0.150 (0.116)
0.003 (0.009)
0.003 (0.009)
0.046 (0.033)
0.006 (0.012)

0.112 (0.071)
0.179 (0.085)
0.068 (0.069)
0.001 (0.006)
0.003 (0.011)
0.009 (0.013)
0.003 (0.011)

SD = standard deviation; SLI = (children with) specific language impairment; TLD = (children with) typical language development; LA = language age-matched;

CA = chronological age-matched

p = .001 word-form related errors for nouns; z = —
2.664, p = .008 word-form related errors for verbs). The
differences between the children with SLI and TLD-LA
were not significant.

The Wilcoxon signed rank test was used to compare
the different error types for object and action words within
each group of children. Semantic errors were significantly
more for verbs than for nouns only for the TLD-LA
group (z = —2.689, p = .007). All three groups revealed
significantly more semantic description errors for action
compared to object names (z = —2.483, p = .013 for SLI;
z=-4.723, p < .001 for TLD-CA; z = -3.661, p < .001
for TLD-LA). Word-form related errors for nouns versus
verbs were not significantly different for the SLI group,
but they appeared more often for nouns than for verbs in
TLD-CA (z = -3.778, p < .001) and in TLD-LA (z =
-3.181, p = .001).

The counts and percentages of the various types of
qualitative errors for nouns and verbs appear separately
in Table 5. With regard to nouns, coordinate errors are
the most common for all three groups. Associative errors
appear less often and the percentages are higher for the
SLI group; superordinate errors are very rare. When
examining verbs, semantic descriptions using a GAP
verb are the most common error made by all groups,
with a higher percentage of occurrence for the TLD-LA
group. Coordinate errors for verbs is also a common error
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committed more often by the TLD-LA and SLI groups.
Other errors appear less frequently.

5.3 Regressions for predicting test performance

After examining the differences between the three
comparison groups on object and action naming
performances, and on the proportion of error types,
we wanted to rule out plausible confounding effects on
naming accuracy. Mean age of acquisition, imageability,
picture complexity, and frequency of the lemma are
psycholinguistic variables that could possibly influence
how well children perform when asked to name the
word. Using ratings by independent samples of adults,
when considering nouns, only the correlation between
mean age of acquisition and picture complexity was
significant (r = —0.403, p = .016); in the case of verbs,
mean age of acquisition was negatively correlated with
word frequency (r = —0.329, p = .041) and imageability
(r = -0.386, p = .015), and imageability was positively
correlated with picture complexity (r = 0.383, p =
.016). We ran multiple linear regression models separately
for object and action lemmas (and separately for each
of the three groups) to predict word naming accuracy
using the psycholinguistic variables mentioned above as
independent variables. All four predictors were entered
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Table 5. Frequency counts and percentages of types of errors by group. (Percentages are calculated by dividing

the occurrence of a specific error by the total number of responses given by all the members of a group.)

Nouns (35) Verbs (39)

Group N SE-sup SE-coord SE-assoc SE-sup SE-coord SE-assoc SE-GAP SD-GAP
TLD-CA 30 1 36 5 6 47 1 5 95

0.10% 3.43% 0.48% 0.51% 4.02% 0.09% 0.43% 8.12%
TLD-LA 20 1 33 10 7 69 7 4 86

0.14% 4.71% 1.43% 0.90% 8.85% 0.90% 0.51% 11.03%
SLI 14 0 19 13 3 44 4 1 48

— 3.88% 2.65% 0.55% 8.06% 0.73% 0.18% 8.79%

SE = semantic error; SD = semantic description; GAP = general all purpose (verb); assoc = associate; coord = coordinate; sup = superordinate; N = number
(of participants); SLI = (children with) specific language impairment; TLD = (children with) typical language development; LA = language age-matched; CA =

chronological age-matched

simultaneously in the models; their intercorrelations do
not raise suspicions for multicollinearity.

The regression results appear in Table 6. Although the
sample size is not large (35 observations for predicting
the accuracy on the object lemmas and 39 for action
lemmas), all six models were significant with at least a
quarter of the variance explained by the predictors in terms
of adjusted R?. The standardized regression coefficients
across models are very consistent. Imageability, picture
complexity, and frequency of the lemma are not significant
predictors. In fact, only the mean age of acquisition
of a word is significant in predicting accuracy in both
object and action names (for all three sample groups).
The respective standardized betas range from —0.723
up to —0.446, which implies that an additional standard
deviation increase in the mean age of acquisition of a word
(age of acquisition was measured on an ordinal scale of
0-2, 2-4, 4-6 years; see Kambanaros et al., in press, for
results on the piloting study of the COAT) results in a
decrease of about a half standard deviation in naming
performance.

5.4 Alternative responses in Cypriot Greek

Out of the total of 39 verbs, between eight and 12 elicited
responses classified as Cypriot Greek (CQG) alternatives.
More such CG responses were given by the TLD-LA
group compared to (bilectal) children with SLI and the
multi-TLD group (Table 7). However, if we take into
account the sample size, for the verbs that have CG
alternatives, the TLD-LA group use such alternatives at a
frequency of 47% of their responses, followed by 38% for
the multi-TLD, and 29% for the children with SLI. The
older typically developing children (TLD-CA) provided
CG alternatives for 12 words, but overall (this was the
larger group) only 10% of their responses were coded as
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CG alternatives, a percentage a lot smaller than any of the
other groups.

Similarly, between eight and nine nouns (out of 35
total) elicited responses classified as CG alternatives.
More such responses were given by the TLD-LA group
(44%) and the children with SLI (45%) compared
to the multi-TLD (40%) and the TLD-CA groups
(35%).

6. Discussion

The present study investigated noun and verb picture-
naming accuracy in two groups of children: those
with typical language development (TLD) and children
with specific language impairment (SLI) in a highly
inflected language (Greek), where nouns and verbs are
clearly differentiated on the basis of inflectional suffixes.
Therefore, word meanings and grammatical category are
derived from the suffix as outlined in Section 3.

Our first aim was to investigate any potential
grammatical word class effect during confrontation
picture naming in children with and without SLI. The
findings revealed a significant naming difference between
verbs and nouns in Greek. Nouns (or object names) were
overall better retrieved by children with SLI than verbs (or
action names). Likewise, for the two groups of children
with TLD, a grammatical class effect favoring nouns
over verbs was found for the school-aged children who
served as the chronological age group for the children
with SLI (TLD-CA) as well as for the younger pre-
schoolers who served as the language-matched controls
(TLD-LA). Overall, the results corroborate that the noun—
verb asymmetry is not unique to SLI.

Similarly to what has been reported for English by
Sheng and McGregor (2010), our Greek Cypriot children
with SLI performed significantly worse than their age-
matched peers but analogous to that of language-matched
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Table 6. Standardized multiple regression coefficients (beta) in the models
predicting noun and verb performance using psycholinguistic variables by group.

Model for

SLI TLD-CA TLD-LA
Predictors nouns verbs nouns verbs nouns verbs
Mean age of acquisition ~ —0.566* -0.516* -0.446* -0.573* —0.723* —0.573*
Mean imageability 0.088 0.104 0.150  -0.024 0.112  -0.014
Mean picture complexity 0.184 0.132 0.149 0.175 0.122 0.217
Frequency 0.157  -0.013 0.155  -0.075 0.093  —-0.141
Adjusted R? 0.432 0.273 0.266 0.255 0.608 0.269
N 35 39 35 39 35 39

* Significant at the .01 level.

SLI = (children with) specific language impairment; TLD = (children with) typical language development; LA =
language age-matched; CA = chronological age-matched; N = number (of participants)

Table 7. Descriptive statistics on the Cypriot-Greek alternative responses.

SLI TLD-CA TLD-LA multi-TLD
N=14) (N=30) N=20) (N=10)

Total CG verbs: 24

No. of verbs with CG alternatives 8 12 9 8
Average CG alternative responses for these verbs 4.00 3.08 9.44 3.75
SD of CG alternative responses 3.78 3.58 5.32 2.25
Average CG alternatives divided by sample size 0.29 0.10 0.47 0.38
Total CG nouns: 12

No. of nouns with CG alternatives 9 8 9 9
Average CG alternative responses for these nouns  6.33 10.63 8.89 4.00
SD of CG alternative responses 4.69 9.66 6.49 2.55
Average CG alternatives divided by sample size 0.45 0.35 0.44 0.40

SLI = (children with) specific language impairment; TLD = (children with) typical language development; LA = language
age-matched; CA = chronological age-matched; multi = multilingual; N = number (of participants); CG = Cypriot Greek;

SD = standard deviation

peers on the verb- and noun-naming tasks. Together these
data suggest that (i) cross-linguistically the lexical (word-
level) skills of children with SLI are on par with younger
typically developing children, and (ii) no evidence of
deviant or disrupted acquisition for children with SLI in
(at least) the lexical domain. Our findings constitute the
first evidence from Greek, a morphologically complex
language, in support of the delayed language acquisition
hypothesis as described by Rice’s (2003) unified model
of SLI. Specifically, we identified areas of linguistic
competence (verb/noun naming) where children with SLI
perform at levels of language similar to the younger
children at the same general language level.

Also, despite language differences such as morpho-
logical complexity, the same grammatical class effect
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was observed at the group level in English and Greek
(nouns > verbs), lending support to the hypothesis that
grammatical category is an organizing principle shared
across languages irrespective of language family. At
the individual level, 11 children with SLI showed a
grammatical dissociation in favor of nouns, two children
in favor of verbs, and one child revealed equal word
retrieval difficulties for both word classes. This result
highlights the heterogeneous nature of SLI and effects on
the grammatical lexicon. Yet, this finding of a significant
effect of word class for Greek does suggest, as also
supported by Sheng and McGregor (2010) for English,
that naming action pictures is fundamentally more difficult
than naming object pictures for children with SLI and
young typically developing children. In addition, the
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finding also gives rise to the conclusion that nouns
might predominate in (early) word learning of Greek (see
Papaeliou and Rescorla, 2011, for first evidence from
Greek based on parental report).’

Our second aim concerned the type of naming errors
made by children with SLI and those with TLD for
verbs and nouns, and how these could be explained
within Levelt’s (1989) psycholinguistic framework of
word processing (see Figure 1 above), adapted to bilingual
populations by de Bot (2004). In general, the children
with SLI demonstrated similar error profiles to both
groups of children with TLD. This supports further
Sheng and McGregor’s (2010) finding for SLI in English.
Overall, for Greek Cypriot children, object naming
was characterized mainly by word-form related errors;
in contrast, semantic errors, mainly descriptions (or
circumlocutions), predominated in action naming. The
quantitative differences on the error distribution between
the children with SLI and their chronological age-matched
peers was significant, but it was non-significant when
compared with the language-matched children. Since
error type cannot differentiate the two groups, this is
further evidence that children with SLI are delayed —
but not atypical. We thus support Sheng and McGregor’s
(2010, p. 1716) claim that the lexical networks in children
with SLI are structurally similar to those in children with
TLD.

Notwithstanding these similarities with the English
study, there were several differences in the error summary
of children with SLI across the two languages, most
strikingly for verbs. In the English study, visual errors,
mainly misperception followed by unrelated errors,
predominated in action naming; in these cases, children
were unable to visually discriminate the target action
from semantic neighbors or associates. Of major interest
was the large amount of off-task behaviors that action
picture-naming induced in both the SLI and the TLD
groups such as naming parts of the scene including
objects and other visual aspects (e.g., for the target
verb smiling, “pretty” or “girl” was produced). The
authors explained this as a difficulty inherent to the
picture-naming task itself, namely that children had
trouble either identifying the intention of the picture
and/or adhering to the instruction of the task. All the

® Our methodology follows what is reported extensively in this area.
We would like to emphasize that empirical evidence for AoA
such as based on the MacArthur-Bates Communicative Development
Inventory (CDI; see Fenson, Dale, Reznik, Bates, Thal & Pethick,
1994), for example, is not yet available for either variety of Greek.
However, the first- and second-named authors have recently been
awarded the rights to devise a Cypriot Greek version of the CDI
and are constructing a “bilingual” Cypriot Greek—Standard Modern
Greek version for research purposes. Also, the COAT photographs are
currently being rated across 23 languages for familiarity and name
agreement as part of COST Action 1S0804.
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same, it is possible that the selection of test items
from different syntactic (transitive versus intransitive) and
conceptual-semantic categories (e.g., actions involving
body parts, animate and non-animate nouns) complicated
the activation and retrieval process for children with SLI
given the underlying (neuroanatomical) differences in the
representation of the different word types/categories in the
brain.

What is more, we assume visual-perceptual errors for
verbs to be a result of non-lexical strategies employed
by English-speaking children with SLI (and TLD) to
retrieve action names, and this stands in stark contrast
to the results from Greek reported here. In our study,
both children with SLI and children with TLD largely
produced semantic descriptions or circumlocutions for
verbs, revealing access to the semantic information of
the word but not to its phonological representation.
These included a description of one or more components
of the action involved (e.g., “raking” — “‘sweeping
the garden”, “hammering” — “hitting the nail with a
hammer”, “stirring” — “mixing the food with a spoon”),
giving an indication of the target meaning. Our findings
show that action naming — at least in Greek — is
handled in more diverse ways by children than object
naming.

Furthermore, in the present study, and in contrast to the
findings by Sheng and McGregor (2010), Greek Cypriot
children with SLI and TLD used a larger number of so-
called “general all-purpose” (GAP) verbs (such as the
equivalents of English make, do, put) to substitute for
the more specific target verb (e.g., chtizi “builds” —
ftiachni spiti “makes a house”, sideroni “irons” — kani
ta rucha “does the clothes”, kollai “glues” — vazi yoma
“puts glue”). There was no significant difference between
children with SLI and age-matched controls on the use of
GAP verbs unlike for younger language-matched controls
who over-relied on the use of GAP verbs. We suggest
that the (over)use of GAP verbs by Greek-speaking
children with SLI and those with TLD is a compensatory
strategy when they are unable to access specific or
semantically complex verbs from long-term memory
(see Kambanaros & Grohmann, 2013; Stavrakaki,
2000).

Also, repeated encounters with high-frequency, generic
GAP verbs may result in the formation of stronger
representations in the mental lexicon making them more
accessible. It is also possible that stronger activation
levels and more associations within the mental lexicon
are facilitated by rich semantic representations (see
Mainela-Arnold et al., 2010). Obviously, the large
number of circumlocution errors for action names reflects
the particular challenges in naming verbs, given that
there are too many ways to interpret them (Gentner,
2006), hence the difficulties with resolving lexical
competition.
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Implementing Levelt’s (1989) model, verb—noun
differences may be the result of a deficit in lexical
production either in the lemma lexicon or in the
lexeme/word-form lexicon. The former is related to the
greater complexity in the underlying representations of
verbs compared to nouns in terms of their conceptual-
semantic or syntactic representation, respectively; the
latter is based on the assumption that knowledge of word-
form properties related to individual verbs and/or nouns
is affected. It is unlikely that the difference retrieving
verbs and nouns for Greek Cypriot children with SLI
and TLD resulted from a central deficit at the initial
stages of word retrieval as both groups of children showed
negligible comprehension difficulties for the same target
nouns and verbs (scores of 90% and above correct). It
would be safe to claim, then, that the breakdown was
not at the level of conceptual semantics (e.g., lemma
meaning).

Likewise, given the very few grammatical word class
substitution errors, lemma information about grammatical
category could be successfully retrieved. Also, in the
absence of inflectional errors (i.e. suffixation), any
impairment at the level of morphological processing
is ruled out. In the same way, no phonological errors
were made by participating children, revealing that
phonological representations for verbs and nouns were
intact. Nevertheless, we argue that spoken naming
difficulties for children with and without SLI for verbs
and nouns are the result of a breakdown at the interface
of the semantic lexicon and phonological representations,
or access to them. This is supported by our major error
types: the large number of word-form related errors (i.e. “I
don’t know” responses referred to also as blocked errors),
particularly for nouns, and semantic errors for verbs.
Word-form related or blocked errors are the result of form
weak representations or fewer associative connections
in the mental lexicon with less overall or sustained
activation to facilitate naming. Semantic errors arose
when the target word node was relatively unavailable and
semantically related ones were activated and produced
instead.

To sum up, given the immaturity of the language
system (not yet adult-like and/or impaired), that young
typically developing children and children with SLI
have poor inhibitory processing abilities making it
more difficult to deactivate semantic competitors. In the
same light, maturationally speaking, a slower processing
speed might hamper their ability to simultaneously
activate phonological and semantic representations (see
Huang & Snedeker, 2011; Mainela-Arnold et al.,
2010).

The third aim was to investigate potential confounding
variables (e.g., lexical and/or psycholinguistic) on
children’s naming accuracies related to the task at hand
(naming) and the stimuli provided (pictures). Our word
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class effect was not an artifact of other variables that might
have affected word retrieval, such as word frequency or
picture complexity. Moreover, object and action naming
was equally affected by the age of acquisition of the
target words, a variable that affects the speed of getting
from the lemma to the phonological word form (Levelt,
2001), providing further evidence for a breakdown in
the links between lexical semantics and the word form
lexicon.

To meet our fourth aim, we compared our results with
the findings from Sheng and McGregor (2010). Overall,
noun and verb naming patterns in English-speaking
and bilectal Greek-speaking children with SLI were
similar; action naming is significantly impaired compared
to object naming. Nevertheless, the major differences
between the present study and the one by Sheng and
McGregor (2010) led us to suggest that how exactly
noun/verb differences manifest in SLI (based on error
types) may be language-dependent. These differences
include the following:

(A) language-specific properties of the languages under
investigation (Greek is highly inflected, whereas
English is minimally inflected);

(B) methodological issues inherent to the picture-
naming task in Sheng and McGregor’s (2010) study
(e.g., the absence of imageability measurements
known to affect the processing of pictures) or
the quality/clarity of the pictured noun and verb
stimuli (e.g., black and white sketches versus colored
photographs in the present study);

(C) the selection of the actual test items in Sheng and
McGregor’s (2010) study, that is, sub-categories
within each category (e.g., intransitive versus
transitive verbs, verbs incorporating body parts as
part of their conceptual-semantic representation, and
biological nouns versus artifacts);

(D) children with SLI were not tested on comprehension
of the words in Sheng and McGregor’s (2010) study
(making it hard to differentiate between conceptual
and lexical knowledge); and

(E) our results are explained with reference to
psycholinguistic theory (Levelt, 1989).

The present study is revealing from a very different
perspective. While the experimental method was not
specifically designed to tap into Cypriot versus Standard
Modern Greek, it did aim to elicit responses in Greek
for which children were able to draw from their
combined lexicon. Nevertheless, in order to shed light
on the linguality of bilectal speech, we analyzed the
number of Cypriot Greek responses (aka code-mixing)
across groups. Our results showed that the younger
typically developing Greek Cypriot children (including
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multilingual speakers) produced more dialectal responses
than the older children with SLI and the age-matched
controls. We attribute this to the “schooling factor”
already identified as relevant for bilectal language
development (see the Socio-Syntax of Development
Hypothesis of Grohmann, 2011, and the extended
discussion in Grohmann & Leivada, 2012): With the
onset of public schooling, Standard Modern Greek input
increases.'? That is, by assumption, the older the children,
the more input from, and enforced responses in, the
standard or “High” variety they are exposed to. The
fact that the children with SLI behave similarly to their
chronologically age-matched peers is also revealing with
respect to the delay versus deficit issue.

Our final aim was to determine whether bilectal
children with and without SLI perform more like
younger monolingual children or rather like bilingual
pre-schoolers on the verb- and noun-naming task.
For reasons of space, we focused only on accuracy
(percentage of verbs/nouns correct) between our
experimental groups and the comparative groups. Given
the small sample sizes, we are unable to reach a
conclusion at this point. We suggest that bilectal
children perform neither like monolingual nor like
multilingual peers. In fact, our SLI and TLD-LA
groups performed better on naming verbs/nouns than
the monolingual Greek children (from Greece), who
in turn performed better than the multilingual group
(from Cyprus). One goal of this line of research in
the future should be to reappraise the hypothesis that a
second language (but perhaps not multiple languages)
may be beneficial to impaired language development,
in particular to SLI (Armon-Lotem, 2010; Paradis,
2007).

Why, then, are action names more difficult for children
with TLD and children with SLI? We suggest that the
factors mentioned above all play a role: (i) naming verbs
involves different cognitive and linguistic processes to
the naming of nouns, (ii) verbs are acquired later than
nouns, (iii) verbs are semantically more complex, and
(iv) verbs are grammatically more complex (see Gentner,
20006).

Our work also adds to the body of research on
verb processing in children with SLI by providing

19 Or some such ideal. This might be some sort of Cypriot Greek
acrolect or “koine” (Terkourafi, 2004), or “Cypriot Standard Greek”
(Arvaniti, 2002). See also Grohmann and Leivada (2012) and Rowe
and Grohmann (2013) for discussion.

What our ongoing research on the Socio-Syntax of Development
Hypothesis highlights is that with the onset of formal schooling (in
Standard Modern Greek), children’s clitic placements tend to go the
standard rather than dialectal direction as well (see also Grohmann,
Theodorou, Pavlou, Leivada, Papadopoulou & Martinez-Ferreiro,
2012). This shift in language use seems to be borne out here to some
extent, too.
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experimental data from a highly inflected language,
Greek. As mentioned above, Cypriot Greek does differ
from Standard Modern Greek in many ways, which go
beyond the sound system and lexical inventory. With clear
morphosyntactic differences, such as clitic placement
(Terzi, 1999, and much subsequent work), wh-question
formation (e.g., Grohmann, Panagiotidis & Tsiplakou,
2006), and a host of other structural properties of the
grammar (see Grohmann & Leivada, 2012, for discussion
and references), one possible conclusion might be that
the two varieties are so much different as to allow
classification as two separate languages. If that were
the case, Greek Cypriots should be characterized as
bilingual speakers of Cypriot Greek and Standard Modern
Greek.

However, we are not yet at a point at which we can
unequivocally sustain such a stance. After all, Cypriot
and Standard Modern Greek are also very close to one
another. In addition, qualitatively the standard variety
spoken in Cyprus differs distinctly from that spoken
in mainland Greece, for example (see also footnote
10 above). Likewise, there are quantitative differences,
certainly as regards linguistic input to young children:
On the one hand, children are confronted on a regular
basis with Standard Modern Greek or the “High” variety
only with entrance into the public school system, arguably
later than the native language acquisition period. On
the other hand, not every native speaker of Cypriot
Greek hears Cypriot Greek exclusively, or even the
same variety (see also footnotes 10 above and 11
below); in fact, many people make it an educational
point of not talking to their children in the “dialect”.
How successful they are, and what the relevance to the
acquisition process and subsequent language development
is remains to be seen — however, it also remains to
be controlled for, something that seems very difficult
to do, with too many variables and factors to be
considered.

Lastly, in the context of diglossia, the distinction
between the two varieties, for all practical and theoretical
purposes, seems to lie in the sociolinguistic domain more
so than in the formal grammatical domain, also for
political reasons. We will not review the continuously
growing body of work here but confine ourselves to a
simple point: With no native speakers of Standard Modern
Greek in the Greek Cypriot population, the bilingual
classification in the traditional sense faces significant
obstacles. Likewise, if the sociolinguistic situation is
indeed that of diglossia, the “High” variety can hardly be a
separate language (again, without changing the respective
definitions accordingly). In terms of linguality, then,
Greek Cypriot speakers are “bi-x”, where “x” needs to be
further determined, possibly beyond “varietal”, “lingual”,
“dialectal”, etc. (Grohmann, 2011; Grohmann & Leivada,
2012). One possible value for x could be “lectal” (Rowe &
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Grohmann, 2013). We therefore work on the assumption
that Greek Cypriots are bilectal speakers of two discrete
Greek lects, Cypriot Greek and Standard Modern
Greek.!!

Let us close with a methodological issue that came
up throughout this study. Of paramount importance is that
neither the amount or type of speech and language therapy
(e.g., semantically or phonologically based) individual
children have received at or prior to the time of testing
nor the exact sub-type of the disorder (e.g., grammatical
versus phonological SLI) were taken into consideration.
As unfortunate as this may be, it is a flaw that underlies
the majority of studies on SLI, certainly in the linguistic
literature, and it might be a factor that wants to be
controlled for more carefully in future investigations,
independent of the language(s) the research is carried
out in.

On a more positive note, the clinical implications
from the present findings may lead speech—language
therapists in Cyprus to develop better language-specific
assessment tools for identifying and treating lexical and/or
verb deficits in children with SLI. This has already
been done on an experimental level in several recent
studies (Kambanaros & Grohmann, 2011, to appear).
In addition, a full testing battery has been adapted
to Cypriot Greek, which is currently being analyzed
for sensitivity and specificity by Eleni Theodorou, in
her Ph.D. dissertation project at the University of
Cyprus, “Language acquisition in Cypriot Greek with an
application for SLI”. The results are promising, allowing
us in the near future to diagnose with full confidence
and accuracy SLI in bilectal children speaking Cypriot
Greek and Standard Modern Greek. This, we believe,
would be the first diagnosis testing battery that taps
into the dialectal properties of the language in question
and thus caters to a unique, but growing, population
of young children with language and communication
problems.

1" That is to say that competence in another lect may indeed contribute
to (meta)linguistic abilities that go beyond those of monolingual
speakers. In order to support such an approach, similar studies could
be carried out in less strong settings than Cyprus, perhaps with Greek
speakers from the islands such as the Dodecanese (which shows
similarities to the grammar of Cypriot Greek) or Crete and compare
them with mainland Greek speakers or investigate urban versus rural
settings in Greece — or other countries for other languages with
significant and less significant dialectal variation (English, French,
German, Norwegian, etc.). See also our mentions above in the
text concerning a possibly intricate relationship between bilectalism
and bilingual first language/dialect acquisition vs. early second
language/dialect acquisition, and the reference to Siegel (2010),
among others.
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We want to close with a brief note on bilingualism
proper. In our research team, we are now starting
to investigate bilingual children who, on top of the
bilectal situation, are also native acquirers of a host
of other languages, such as the ubiquitous Russian
(e.g., Karpava, Grohmann & Fokianos, 2012). However,
in a diglossic environment such as Cyprus which is
undergoing major changes in its social, cultural, and
linguistic constitution, it is important to have a firm
grip on the developmental and grammatical properties
of the local language variety first; only then can we
study proper bi- or multilingual language acquisition and
impairment.

Appendix 1: Mean scores (standard deviations) of
children with SLI, age-matched peers (on the range of
tests administered) and language-matched peers (on
the word-finding vocabulary test)

TESTS TLD-CA SLI

Raven's Colored 19.5 (4.90) 19.1 (2.80)
Progressive Matrices

DVIQ — morphosyntax 19.9 (2.11) 12.3 (2.09)
(23 items)

DVIQ — comprehension 26.4 (2.46) 22.4(1.84)
of morphosyntax
(31 items)

DVIQ — sentence 46.8 (1.80) 40.8 (2.70)
repetition
(16 items x 3 points)

DVIQ — vocabulary 22.3 (1.58) 15.7 (2.20)
(27 items)

DVIQ — metalinguistic 20.1 (2.45) 17.5(1.29)
abilities (25 items)

Peabody Picture 79.3 (32.02) 69.3 (16.63)
Vocabulary Test
(204 items)

Athina Test — word 15.0 (6.70) 8.3(2.34)
definition sub-test
(20 items) 30.2 (7.90) 27.5(3.83)

Renfrew Word-Finding TLD-LA
Vocabulary Test (mean score)
(50 items) 26.8 (2.72)

TLD = (children with) typical language development; CA = chronological
age-matched; SLI = (children with) specific language impairment; DVIQ =
Diagnostic Verbal 1Q Test; LA = language age-matched
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Appendix 2. All test items with number of syllables, frequency ratings, rated age of acquisition, rated
imageability, and rated picture complexity values

Transcrip- Syl- Fre-  Mean Age of Image- Picture
Word in Greek tion Translation Type lables quency Acquisition ability complexity
TOTLOTH P potistiri watering can  Noun 4 0.0001 2.92 6.55 6.35
AVATTTN UG anaptiras lighter Noun 4 0.0002 3.36 6.50 6.65
Tpleng triftis grater Noun 2 0.0000 3.20 6.60 6.60
cuyapLat ziyar jia scales Noun 3 0.0030 3.40 6.70 6.55
xtévat xtenpa comb Noun 2 0.0002 2.08 6.70 6.40
okoUTa skupa broom Noun 2 0.0053 2.24 6.80 6.80
KON kol:a glue Noun 2 0.0001 2.84 6.75 6.35
KheLdl kleidi key Noun 2 0.0249 2.32 6.60 6.70
ol8epo sidero iron Noun 3 0.0000 3.04 6.60 6.50
opuplyTpat sfirixtra whistle Noun 3 0.0014 3.36 5.85 6.40
opovyyaplotpa* sfugaristra ~ mop Noun 4 0.0001 2.92 6.25 6.55
EVoTPU ksistra sharpener Noun 2 0.0019 2.76 6.50 6.80
LONUPBL molivi pencil Noun 3 0.0027 2.20 5.55 6.80
o@upl sfiri hammer Noun 2 0.0057 3.60 6.95 6.50
oTUNO* stilo pen Noun 2 0.0012 2.64 6.85 6.65
KOUTAAL kutali spoon Noun 3 0.0028 1.72 6.95 6.90
Yahidu psalidi scissors Noun 3 0.0009 2.68 6.40 6.85
GPOVYYApL sfugari sponge Noun 3 0.0001 2.72 6.55 6.80
ToOUYK pava* tsugrana rake Noun 3 0.0019 2.88 5.70 6.45
Katoapoha® katsarola saucepan Noun 4 0.0002 2.76 6.60 6.65
TLVENO* pinelo paint brush ~ Noun 3 0.0000 3.04 6.75 6.65
dlokog diskos tray Noun 2 0.0000 3.44 6.60 5.55
Benovat velona needle Noun 3 0.0030 3.76 6.80 6.35
oxoLvi+ sgini rope Noun 2 0.0109 3.04 6.80 6.45
oKANOL skala ladder Noun 2 0.0773 2.48 6.85 6.70
Aedpacm tileorasi television Noun 5 0.0114 1.72 6.95 6.80
LTINS facelos envelope Noun 3 0.0036 3.24 6.90 6.55
ypafdta yravata tie Noun 3 0.0181 3.68 6.55 6.70
KovdovvL kouduni bell Noun 3 0.0038 2.56 6.50 6.10
yavt yadi glove Noun 2 0.0010 3.00 6.65 6.70
LTAOVL baloni balloon Noun 3 0.0000 2.00 6.85 6.80
PONOL roloi watch Noun 3 0.0097 2.60 6.90 6.55
Kpepat* krevati bed Noun 3 0.0229 1.83 6.50 6.55
KOVATIES kanapes couch Noun 3 0.0005 1.88 6.45 6.60
spNepida efimerida newspaper  Noun 5 0.1162 2.92 6.80 6.60
Coypalist zoyrafizi drawing Verb 4 0.0039 2.00 6.60 5.95
KOLPQMVEL karfoni hammering  Verb 3 0.0008 3.60 6.55 6.55
Tpayouddst trayudai singing Verb 4 0.0060 2.08 6.70 6.40
Ypa@eL yrafi writing Verb 2 0.0695 2.28 6.65 6.40
avaKaTeVeLt+ anakatevi stirring Verb 5 0.0005 2.64 6.40 5.30
KopeL+ kovi cutting Verb 2 0.0063 2.32 6.55 6.45
TUNEVELT pleni washing Verb 2 0.0011 2.28 6.50 6.70
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Appendix 2. (Continued)

Transcrip- Syl- Fre-  Mean Age of Image- Picture
Word in Greek tion Translation Type lables quency Acquisition ability complexity
pLageveL+ mazevi raking Verb 3 0.0037 2.64 6.40 4.25
Yapevelt psarevi fishing Verb 3 0.0005 3.00 6.45 6.65
payeLpeeL* majirevi cooking Verb 4 0.0013 2.32 6.60 6.60
xTiteL xtizi building Verb 2 0.0026 2.92 6.25 5.85
Bagpet vafi painting Verb 2 0.0007 2.92 6.55 6.40
papeL+ ravi sewing Verb 2 0.0004 2.96 6.15 6.55
oepPipet serviri serving Verb 3 0.0011 3.56 6.40 6.10
TOTILEL potizii watering Verb 3 0.0007 2.76 6.60 6.85
avapelt anavi lighting Verb 3 0.0037 2.84 6.45 6.65
TpiPert trivii grating Verb 2 0.0012 3.08 6.45 6.35
EvplteLt ksyrizi shaving Verb 3 0.0002 3.76 6.55 6.45
guyltel zijizii weighing Verb 3 0.0018 3.40 6.45 6.70
XTeEvigeTon xtenizete combing Verb 3 0.0002 2.28 6.65 6.80
OoKOUTI(LEL skupizi sweeping Verb 3 0.0009 2.48 6.55 6.70
KOAMNGELT Kol:ai glueing Verb 3 0.0027 2.64 6.50 6.45
KhELBWVELF kleidoni locking Verb 3 0.0005 2.96 6.40 5.60
oLdepwvEL siderwni ironing Verb 4 0.0000 3.00 6.40 6.75
TpUTaEL+ tripai drilling Verb 3 0.0000 3.24 6.40 6.05
oguplgel* sfirizi whistling Verb 3 0.0016 3.24 6.20 6.00
oPOVYYapLTEL sfugarizi mopping Verb 4 0.0000 2.72 6.45 6.65
gUvelt ksini sharpening  Verb 2 0.0005 3.04 6.10 4.25
TpaPdelt travai pulling Verb 3 0.0065 2.88 6.25 6.00
aveBalvel aneveni climbing Verb 4 0.0170 2.68 6.30 6.65
BrEmel* vlepi looking Verb 2 0.0700 2.12 6.55 6.05
OTENVELT stelni sending/ Verb 2 0.0180 3.40 5.90 6.20
posting
déveLt+ deni tying Verb 2 0.0036 2.68 6.30 5.65
XTUTTAELT xtipai ringing Verb 3 0.0085 2.28 6.30 4.75
@opasL+ forai wearing Verb 3 0.0071 2.64 6.40 5.10
POVGKMVEL fouskoni blowing Verb 3 0.0012 2.76 6.40 6.40
KoLLaTaL+ cimate sleeping Verb 3 0.0056 1.84 6.65 6.75
KaBeton kafete sitting Verb 3 0.0113 2.00 6.20 6.70
draPdter+ djavazi reading Verb 3 0.0145 2.32 6.45 6.30

* = words with lexical alternative responses in Cypriot Greek; + = words with phonological alternative responses in Cypriot Greek
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