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Abstract

The present thesis is concerned with designing and evaluating a novel language-specific
nonword repetition task (NWR) capable of identifying developmental language disorder
(DLD) in English-Russian bilingual children. The proposed NWR task manipulates three
variables, item length, morphological complexity, and phonological complexity that reflect
respective language processing mechanisms, namely, phonological working memory strain,
phonological processing, and the knowledge of grammatical rules and long-term memory.
The main question of the study was whether the proposed task could show adequate
performance results for a typically developing bilingual child when matched with
standardized language ability tests (TROG2, YARC, CNRep). To evaluate the efficacy of the
task, a case study with one participant was conducted. The participant was a bilingual child
(7;5) with simultaneous acquisition of English and Russian in an English-dominant
environment. The findings showed that the proposed task passed the evaluation procedure
and yielded expected patterns when matched against standardized tests both in terms of the
patterns of difficulty and language dominance. As a result, the proposed NWR task
demonstrated the potential for distinguishing DLD from typical development in bilingual
children speaking English and Russian. The limitations of this study include the need for
quantitative analysis with a larger sample of participants to determine the task’s precision and

reliability.

Keywords: bilingualism, bilingual acquisition, child bilingualism, developmental
language disorder, language acquisition, phonological acquisition, simultaneous bilingualism,

nonword repetition

Abstrakt

Predkladand diplomova prace se zabyva navrhem a vyhodnocenim nového testu opakovani
pseudoslov (Eng. nonword repetition task = NWR) schopného detekovat vyvojovou
jazykovou poruchu feci (Eng. developmental language disorder = DLD) u anglicko-ruskych
bilingvnich déti. Navrhovany test opakovani pseudoslov pracuje se tfemi proménnymi:
délkou polozky, morfologickou slozitosti a fonologickou slozitosti, které odrazeji ptislusné

mechanismy zpracovani jazyka, a to fonologickou pracovni pamét, fonologické zpracovani,



znalost gramatickych pravidel a dlouhodobou pamét. Hlavni otdzkou studie bylo, zda
navrhovany test opakovani pseudoslov mize prokazat adekvatni vykonnostni vysledky u
typicky se vyvijejicitho bilingvniho ditéte pii porovnani se standardizovanymi testy
jazykovych schopnosti (TROG2, YARC, CNRep). Pro vyhodnoceni efektivity tikolu byla
provedena pfipadova studie s jednim ugastnikem. Ucastnikem bylo bilingvni dité (7;5) se
simultdnnim osvojenim anglictiny a ruStiny (Eng. simultaneously bilingual) v prostiedi s
pfevahou anglictiny. ZjiSténi ukézala, Ze navrhovany test opakovani pseudoslov prosel
evaluacni procedurou a pfinesl oekévané vzorce pii porovnani se standardizovanymi testy, a
to jak z hlediska vzorct obtiznosti, tak z hlediska jazykové dominance. Vysledkem je, ze
navrhovany test prokdzal potencidl odlisit DLD od typického jazykového vyvoje u
bilingvnich déti mluvicich anglicky a rusky. Mezi omezeni této studie patii potieba
kvantitativni analyzy s vétSim vzorkem ucastnikd, aby bylo mozné urcit pfesnost a

spolehlivost testu.

Kli¢ova slova: bilingvismus, bilingvni osvojovani jazyka, détsky bilingvismus,
osvojovani jazyka, osvojovani fonologie, opakovani pseudoslov, simultanni bilingvismus,

vyvojova porucha feci
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1. Introduction

In the field of child language acquisition, the phenomenon of bilingualism has gathered
considerable attention for its visible impact on linguistic development. The evidence that a
child growing up in a bilingual context uses two languages differently from a child growing
up monolingual or learning a second language later in life is obvious to the parents,
caregivers, and scholars. The juxtaposition of two linguistic systems within a single mind, a
developing mind, presents a dynamic context wherein language acquisition unfolds following
specific patterns. One such well-known observation is that the two languages in the mind of a
bilingual child influence one another and create a system that is often unbalanced and
gravitates towards one of the languages (Grosjean, 2013a). Because of this interplay,
bilingual children often tend to make more grammatical errors, have larger gaps in the
vocabulary knowledge and appear to be less proficient in the two languages than a
monolingual peer. It is well-known among the scholars that to discriminate or disentangle
typical bilingual development, which always presupposes certain linguistic difficulties, from
a developmental disorder in bilinguals can be very challenging (see for example Armon-

Lotem et al., 2015a).

Therefore, assessment of language disorders in bilingual children is often a central element in
the discourse of bilingual language acquisition. A developmental language disorder (DLD),
also known as the specific language impairment (SLI) in some literature is a frequent ailment
affecting 7-10% of preschool children (Armon-Lotem & Jong, 2015). There are numerous
clinical and research instruments already existing and being developed that target language
assessment in the English-speaking population, such as the nonword repetition tasks CNRep
(Gathercole et al., 1994) and NRT (Dollaghan & Campbell, 1998) developed specifically for
identifying DLD; there are also numerous tools that sample particular language areas such as
vocabulary, e.g., British Picture Vocabulary Scales (BPVS), grammar, e.g., Test for
Reception of Grammar (TROG), or Verb Agreement & Tense Test (VATT) that could aid in
identifying this type of language delay in children. Many of these and similar tools, however,
have often been designed with monolingual development in mind, meaning that the cut-off
points and normative data might not reflect the reality of bilingual development. This is why
in the past few years, such research initiatives as COST Action IS0804 (2019) have been

working on creating assessment instruments for children growing up with more than one



language — to provide the parents, teachers, and speech and language therapists with reliable

tools to assess language disorders.

The present thesis attempts to aid this research by filling one of the gaps and present a test
that could be potentially used for the assessment of bilingual children in the English-Russian
language pair. The type of test presented here is known as the nonword repetition task
(NWR), frequently used as part of the DLD assessment. The task presents a list of stimuli,
nonwords, that a child is asked to repeat during the assessment. A special detail about the
present task is that it was developed specifically for bilingual children aged 7 or older and
growing up in the English-Russian context. The relevance of such an instrument is provided
by the fact that the Russian clinical tradition did not have standardized instruments for such
assessments for a very long time and relied on qualitative measures, such as observation by a
specialist (Lopukhina A. et al., 2019). It is only recently that comprehensive Russian-
language assessment tools supported by quantitative analysis started appearing, such as
RuCLAB (Lopukhina A. et al., 2019; RuCLAB (Russian Child Language Assessment
Battery), 2023). There are, therefore, certain grey areas in the study of bilingual development

with Russian as one of the languages in the pair.

The objectives of the present thesis are twofold: to design a language-specific English-
Russian NWR task and to perform the evaluation of the proposed task with a case study. As it
comes to task design, the present NWR task aims to provide an instrument that could not only
distinguish the presence of DLD in a bilingual child, but also determine the cognitive
mechanisms that are likely to underly a particular DLD case. The proposed task is designed
with the knowledge that such factors as deficiency in the phonological processing,
phonological working memory (phonological loop), and morphological processing are very
likely to be affected in DLD. The stimuli in the proposed task are manipulated in terms of
length, phonological complexity, and morphological complexity, corresponding to the three
areas of language processing. Therefore, the stimuli in the present task were developed in
such a way so as to differentiate which of the three areas are affected in a given child, should
a case of DLD be determined. The construction of the test is described in chapter 3.1. The
construction of bilingual English-Russian NWR task, and the lists of stimuli are presented in

Table 3 and Table 4 in the chapter and in the appendix (1).
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In the second part of this thesis, the proposed NWR task is tested with a typically developing
bilingual child who performs the task and whose results are then studied qualitatively.
Additionally, the child is asked to participate in standardized language ability assessment
(CNRep, TROG-2, YARC) and a cognitive development assessment (Raven’s CPM), the
results of which are then matched to the result on the proposed NWR task in order to validate
the child’s performance on the proposed NWR task. The aim of the second part of the work is
to answer the question of whether the given NWR task can show adequate performance
results for a TD bilingual child when evaluated against standardized language ability tests in
terms of patterns of difficulty. Even though the proposed experimental setup with a case
study is not a definitive answer to the test’s clinical validity, it serves as the first step on the
way of its evaluation. If the present instrument passes the proposed evaluation procedure, it
could be then offered for further studies with a normative sample. The case study is described
in chapter 4, Experiment, and the evaluation of results follows in chapter 5, Discussion. The

limitations of the present study are discussed in sub-chapter 5.1. following the discussion.
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2. Theoretical overview

2.1. Language acquisition in monolingual and bilingual children

Language acquisition begins long before a child learns to speak. By the time the first words
are uttered, infants will have learned to perform many complex tasks. Within the first months
of life, they learn to distinguish speech sounds from other noises, they exercise and then lose
an ability to differentiate between virtually all human languages, until eventually, they attune
to their native tongue (e.g., Bosch & Sebastian-Gallés, 1997; Eimas et al., 1971). Considering
general language acquisition processes, bilingual-to-be infants exposed to two languages
from birth pass through the same phases as their monolingual peers, such as babbling, one-
word, and two-word stages (Yip, 2013). The following chapter will provide an overview of
selected language acquisition processes and discuss crucial linguistic milestones of

monolingual and bilingual development.

2.1.1. Early phonological development in monolingual and
bilingual children

As found by Mehler and colleagues (1988), infants as young as four days old and up to two
months of age can discriminate between an unfamiliar and the native language. It has also
been demonstrated that infants are able to tell apart between two unfamiliar languages, for
instance, infants born into a French environment could detect a change when the languages
switched to English and Japanese (Nazzi et al., 1998). Discussing newborns’ remarkable
sensitivity to languages, Guasti (2002) explains that in order to perform this task, infants
should be able to build mental representations of the languages and compare them, relying on
specific linguistic properties “that capture infants’ interest and that can be extracted from

utterances in very little time and with limited exposure” (Guasti, 2002, p. 30).

In this regard, numerous studies have converged in finding that infants build acoustic
representations relying on the rhythmical properties of individual languages — an idea that lies
at the foundation of the rhythm-based language discrimination hypothesis (Mehler et al.,
1996; Nazzi et al., 1998). Broadly construed, this hypothesis suggests that infants up to two

months of age can differentiate between stress-timed (e.g., English, Russian), syllable-timed
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(e.g., French), and mora-timed (e.g., Japanese) language classes, unless the two languages in
a given set belong to the same class. To illustrate, while successfully telling apart English
(stressed-timed) and Japanese (mora-timed), four-day-old infants are not able to distinguish

two stress-timed languages such as English and Dutch (Nazzi et al., 1998).

Besides the capacity to discriminate native and non-native languages belonging to different
rhythmical groups soon after birth, infants are also sensitive to phonemic contrasts within one
given language. This means infants can register changes in voicing (e.g., /ba/ and /pa/ in
Eimas et al., 1971), place (e.g., /ba/ and /da/ in Eimas, 1974), and manner of articulation
(e.g., /ba/ - /ma/ in Eimas & Miller, 1980). Similarly, studies have shown that infants are
sensitive to vowel contrasts; for instance, Trehub (1973) reported on infants’ ability to
distinguish between /a/ and /i/, /i/ and /u/ vowel pairs. Furthermore, it has been shown that
infants do not need to have prior experience with the language to be able to discriminate the
contrasts. For example, Streeter (1976) investigated the discrimination of changes in the
voicing of /p/ and /b/ in the infants acquiring Kikuyu, where such a contrast is irrelevant, and
found that infants could successfully register the contrast even though it was unfamiliar for

them.

The processes of language and phoneme discrimination described above are general for all
infants, regardless of the number of languages they are exposed to. The bilingual context,
however, is characterized by some differences in language development. First of all, if an
infant is growing up in a bilingual environment, he or she needs to acquire two separate
language systems. Evidence suggests that from the very beginning, bilingual-to-be infants
learn to distinguish between their native tongues even if they belong to the same rhythmic
group. For example, Bosch and Sebastian-Gallés (2001) have shown that four-month-old
infants learning Spanish and Catalan register different languages even though these languages
are both syllable-timed. The authors have suggested that bilingual acquisition can thus propel
an early ability to tell the difference between familiar languages — a skill that monolingual

infants have not been shown to possess.

Moreover, bilingual children might have a different approach to distinguishing between the
native and foreign languages. Bosch and Sebastian-Gallés (1997) examined the differences of
bilingual perception in a study with a visual orientation procedure. In this procedure, an

infant is seated facing a monitor and two speakers, which are used to present visual and
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auditory stimuli to the infant. When the auditory stimuli are played in the speakers, the infant
turns his or her head or looks towards one of the speakers, and the eye movements are tracked
and then analyzed. This study has demonstrated that monolingual children responded more
rapidly to the native language stimulus, while bilingual children responded to the foreign
language faster. The authors mention that it is hard to interpret this particular behavioral

pattern and speculate about potential causes (see experiment 4 in the source for a review).

To draw a conclusion, the present overview of studies shows that bilingual and monolingual
early language development follows the same path in general aspects. Thus, all infants before
six months of age and regardless of the number of languages acquired learn to discriminate
between native and foreign tongues relying on rhythmical properties of languages. They can
also distinguish between individual consonant and vowel sounds even in the language they
have never been exposed to. However, it has been noted that in the early months, bilingual
development differs from monolingual in certain aspects, and, as infants grow older, this

difference becomes even more visible.

2.1.2. Phonological development after six months of age

It has been established that mere days after birth, infants can register the difference between
any languages they are presented with. However, already by the second month of life, this
ability becomes less pronounced. There is evidence that around this age, infants start
discriminating only between a native and a foreign language, in contrast to their earlier ability
to tell apart different foreign languages with different rhythmical patterns (Christophe &
Morton, 1998). For example, two-month-old infants growing up in an English environment
(stressed-timed language) cannot discriminate French from Japanese but can tell apart Dutch
(also stress-timed) from Japanese (Christophe & Morton, 1998). To simplify, data suggest
that two-month-old infants begin perceiving languages either as native-like or non-native-
like. This is the first step to a process known as perceptual narrowing, which is best observed

in infants after the 6-8 months of life.

In language acquisition, perceptual narrowing or reorganization refers to an increasing
sensitivity to the sound of native speech followed by a decline in sensitivity to non-native
phonetic contrasts (Werker & Tees, 1984). This effect is accountable for the finding that

having surpassed the sixth month, babies get worse at discriminating between non-native
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phonemes; thus, for example, Japanese babies lose the ability to distinguish /l/ and /r/. Further
evidence for this is described in a study by Werker & Tees (1984), where English infants in
two age groups were presented with a set of non-English contrasts, such as Hindi /ta/ - /ta/
(unvoiced, unaspirated retroflex/dental contrast). The second experiment in this study showed
that by 10-12 months, the infants’ ability to discriminate non-native contrasts significantly

declined.

The progression of this effect has been described by Werker & Tees (1984) thusly: the ability
to distinguish all contrasts present in 6-and 8-month-old infants becomes much weaker at 8-
10 months and disappears by 10-12 months. The authors explain that while 6—8-month-old
monolingual infants are listening to various phonological aspects of any language to pick up
as many contrasts as possible, by 12 months, they learn to discriminate only those phones that
will help them map sound onto the meaningful units of the native language, which is
expected to facilitate word learning (Werker & Tees, 1984). Therefore, after 6-8 months of

age, monolingual babies can no longer distinguish phonemes in non-native languages.

Conceivably, the bilingual acquisition has been found to affect perceptual narrowing and
phoneme discrimination. For example, 10—11.5-month-old bilinguals learning English and
Mandarin Chinese have been shown to discriminate a foreign (Hindi) contrast when this
ability has already been lost in monolinguals (Singh et al., 2017). In addition, neuroimaging
studies, e.g., by Petitto and colleagues (2012) and Ramirez et al. (2017), showed that older
bilingual babies retained sensitivity to phonetic contrasts of foreign languages when
monolingual babies have lost the phoneme discrimination ability. It is thus assumed that early
bilingual exposure attenuates perceptual narrowing, allowing infants to perceive more
contrasts than their monolingual counterparts can. Consequently, Petitto et al. (2012) propose
that early exposure to more than one language is advantageous to supporting “language

analyses” in infants, including phonological processing (2012, p. 140).

Another important development that occurs in monolingual and bilingual children after the
sixth month of age and follows perceptual narrowing is the onset of productive abilities,
namely, babbling. In a word, babbling means producing simple meaningless syllable
sequences, such as bababa (Jusczyk, 1997). The maturation of productive skills passes
through some of the stages of phonological development: when infants start to babble, their

repertoire of sounds is not language-specific. In fact, some features of early-stage babbling
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appear to be universal, such as the preference for stop consonants and nasals, and the higher
frequency of /a/ and /&/ rather than /i/ and /u/ (Guasti, 2002). Then, around 8-10 months,
infants begin relying on their linguistic experience: studies suggest that infants born and
living in various speech communities tend to produce the sounds that are more frequent in
their target language. For instance, a longitudinal study with infants from French, Swedish,
English, and Japanese backgrounds showed similarities between the adult production of
consonants and infants’ babbling (Boysson-Bardies et al., 1992). Bilingual babbling, too,
follows the phonology of the native languages. For example, Maneva & Genesee (2002)
showed that 10—15-month-old infants produced different babbling patterns depending on the

language of the speaker who interacted with them.

To conclude the chapter on infant phonological development in monolingual and bilingual
contexts, it is necessary to stress that all children, regardless of the languages they speak,
follow the same crucial stages in the first months of life, such as sensitivity to rhythmic
properties of languages, universal sensitivity to phonemic contrasts, perceptual narrowing,
and the onset of babbling with reference to the native sound system. The bilingual context
adds a few pieces to this picture: it has been shown to alter phonemic discrimination and
broaden the scope of sounds infants remain sensitive to even after they surpass 6-8 months,
which means that bilingual acquisition may influence an early ability to tell more linguistic
contrasts apart, such as contrasts between familial languages. The following chapters will
take the discussion on bilingualism further to observe what other cognitive effects

bilingualism contributes to in the later years of life.

2.2. Bilingualism as a concept

Today, bilingualism is a widespread phenomenon: Grosjean (2013a, p. 6) mentions that more
than 50% of the inhabitants of Europe report speaking a second language “well enough to
have a conversation in it.” Curiously, a few decades back, speaking a language “well enough”
would not be adequate to count as a bilingual competence for authors like Bloomfield (1984),
who construed bilingualism as a native-like mastery of two languages. Other views, however,
reinvented the concept of bilingualism and made it less rigid, allowing for such notions as,
for example, passive bilingualism (a scenario when a speaker understands a language but
lacks written or oral proficiency) rather than treating it as a binary system based on

possessing or lacking a native-like capacity. This chapter discusses the concept of
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bilingualism, shows how it is treated in the field today and offers a classification of the types

of bilingualism by language competence, age, and the onset of exposure.

2.2.1. Bilingualism defined

To begin with, in modern practice, bilingualism is often defined as the use of two languages
in everyday life (Baker, 2006; Grosjean et al., 2013). However, the notion of bilingualism
carries a host of uncertainties associated with its definition and classification. The classic
interpretation by Leonard Bloomfield (1984) treating bilingualism as “the native-like control
of two or more languages” is no longer sufficient as it introduces ambiguity and raises more
questions. For instance, how should those whose first language is considerably more
advanced than the second language be treated? Should be those who use their second
language only in specific contexts and do not require a native-like proficiency called
bilingual? To offer more clarity, a modern approach has moved away from the idea of native-
like proficiency and regards bilingualism in the context of continua involving the age of
onset, the context of usage, and degrees of proficiency. As an illustration, the definition of
bilingualism offered by Grosjean (2013b) and Yip (2013) does not presume equal skills in
both languages; instead, it embraces the reality where the ability to speak and write, or
productive competence, and the ability to read or understand, or receptive competence may be
developed unevenly (Baker, 2006). According to this approach, people who read and
understand a language but do not speak or write in it will be classified as so-called passive

bilinguals rather than monolinguals.

At the same time, a common interpretation of bilingualism assumes that the first language
(L1) and the second language (L2) can be used in different, not necessarily overlapping,
domains, such as school and home. Thus, according to the so-called complementarity
principle (Grosjean, 1997), bilinguals usually acquire and use their languages for a variety of
purposes in different domains of life. In this regard, the fact that a speaker’s language skills in
L2 may be lacking in some of the domains will not exclude him or her from the bilingual
continuum. This view also presumes that one of the languages may be wider in scope, i.e.,
having a larger vocabulary and grammatic inventory as well as overall fluency or a
combination of these. It is customary to term such a language as the dominant language

(Grosjean, 1997; Yip, 2013).
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Although it is common for bilinguals to have a dominant and a weaker language, there might
be speakers with near equal mastery of the two languages. To quote Baker (2006, p. 9):
“someone who is approximately equally fluent in two languages across various contexts may
be termed an equilingal or ambilingual, or, more commonly, a balanced bilingual.”
Conversely, a speaker who uses one language more often than the other, has a larger
vocabulary in one of the languages or has acquired more complex grammatical structures in
one of the languages is considered an unbalanced bilingual (Yip, 2013). Even though
balanced bilingualism is a very rare phenomenon (Grosjean, 1997), it might be practical to
delineate balanced from unbalanced bilinguals as these two groups tend to demonstrate
different performance results in studies focused on various psycholinguistic phenomena. For
example, unbalanced bilinguals tend to be influenced to a varying extent by language

interference in reading or speech production (Yip, 2013).

To sum up this section, bilingualism is a complex notion that is best defined within a
framework of related functional concepts referring to domain-specificity, competence,
proficiency, and the balance of skills in the speaker. As has been shown, a modern take on
bilingualism allows to regard it broadly and include scenarios where one’s language
proficiency cannot be described “native-like”. To proceed further, bilingualism needs to be
described with respect to other dimensions, such as the age of onset and the order of

acquisition.

2.2.2. Types of bilingualism

Two crucial parameters that characterize bilingualism are the age of acquisition and the order
in which the child is exposed to the two languages. On the base level, bilingualism is divided
into simultaneous and sequential (Armon-Lotem et al., 2015a) or successive (Grosjean,
2013a). Traditionally, the type of bilingualism whereby children are exposed to two
languages either at birth or in early childhood is known as simultaneous bilingualism or
Bilingual First Language Acquisition (BFLA) (Yip, 2013). However, the cut-off points for
the period known as “early childhood” are treated differently by different scholars. While
some suggest the age of five to be the end of the period when language acquisition can be
classified as simultaneous, (e.g., Yip, 2013), others scholars set a stricter limit at the age of
three (e.g., Montrul, 2009). These landmarks are determined based on the cognitive abilities

of children at the respective periods of time: while the age of three-four is the approximate
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age when basic syntactic knowledge has already developed (Montrul, 2009), by the age of
five, TD children should have acquired the knowledge of pragmatics and are able to

participate in various communicative contexts (Baird, 2008).

Sequential bilinguals are those who first acquire one language, then learn a second language
after the foundations for first language acquisition had been laid out (Montrul, 2009).
Sequential language acquisition may be further divided into early and late stages, relative to
the age of onset and the presence or absence of explicit instruction in a language. Thus,
Montrul (2009) describes early sequential bilingualism as a condition that occurs around
three-four years of age when the individual has acquired basic grammar of the first language,
and late child L2 acquisition as a condition occurring in the elementary school years when
children are receiving explicit instruction in one or two of the languages. There is yet another
type of successive bilingualism, namely late or adult second-language learning, which takes
place after the onset of puberty when an individual comes into L2 learning with fully

developed grammatical and phonological systems of the first language (Montrul, 2009).

It is customary to divide the bilingual continuum into the said stages because when
compared, these groups may display different language processing. To illustrate, a study by
Guillelmon and Grosjean (2001) of gender marking processes in bilinguals revealed that early
English-French bilinguals (age of onset of bilingualism 5.4 years old) differed from late
sequential English-French bilinguals (age of onset of bilingualism 24.8 years old) in their
treatment of gender marking cues in French. In the experiment, participants were asked to
listen to short noun phrases made up of a determiner, an adjective, and a noun, and they were
asked to repeat the noun. The reaction times of early bilinguals and late bilinguals were
measured. While early bilinguals were affected by wrong gender marking determiners, late

bilinguals were insensitive to either gender-congruent or incongruent determiners.

The authors of the experiment concluded that the gender processing mechanism, which may
serve as a cue to speed up word recognition and which was acquired by early bilinguals, was
not acquired by late bilinguals at all. Consequently, the age and order of acquisition may
influence not only one’s usage of these languages but also learning of the new ones.
Therefore, the distinction between several acquisition stages does not only stem logically
from the language acquisition reality, but it is also functional in that it might explain different

outcomes of language acquisition and learning throughout one’s life.
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2.3. Cognition and bilingualism

The following chapter is conceived as a bridge between the general outline of language
processing in bilinguals and the language deficit discussed further on. It introduces the core
concepts of phonological processing in monolinguals and bilinguals as well as briefly
discussing their roles in language acquisition and use. Finally, it provides an overview of the

advantages of bilingual development from cognitive and functional perspectives.

2.3.1. Phonological processing and memory

One of the fundamental mechanisms in language acquisition and use is memory. It is
customary to distinguish between long-term and short-term memory. Long-term memory
(LTM) “stores information for long periods of time (and perhaps permanently)” (Groot, 2013,
p. 171). In other words, long-term memory is a vast storage that contains the knowledge and
information gathered throughout one's life. Most importantly for the present discussion, long-
term memory acts as a lexicon repository that stores lexical representations necessary for
learning and using a language. In contrast, short-term memory can be defined as a faculty of a
human mind that stores a limited amount of information that is readily accessible temporarily
(Cowan, 2008). The two types of memory differ in a fundamental aspect: only short-term

memory is characterized by quick temporal decay and capacity limits (Cowan, 2008).

There is another type of memory distinguished, known as working memory. It is related to
short-term memory as it “retrieves information from long-term memory and holds (and
manipulates) it for the duration it is needed to perform some mental operation” (Groot 2013,
p. 171). As summarized by Cowan (2008), it became prominent in the field when Baddeley
and Hitch (1974) demonstrated that temporary memory cannot rely on a single module for all
its functions. Thus, according to the Baddeley and Hitch model (1974; revised 2000), the
working memory consists of the phonological loop (a subsystem concerned with verbal and
acoustic information), the visuospatial sketchpad (provides its visual equivalent), the central
executive (which controls the two systems), and the episodic buffer. An essential aspect of
this model is that it views verbal-phonological and visual and spatial representations as two

separate kinds of storage.
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Since this thesis is concerned with phonological processing, it is useful to further narrow
down on the working memory functions involved in it. The phonological working memory,
also known as the phonological loop (e.g., Casalini et al., 2007; Montgomery, 1995), acts as a
storage of immediately presented new phonological information. As summarized by
Baddeley (2000, p. 419), “it is assumed to comprise a temporary phonological store in which
auditory memory traces decay over a period of a few seconds, unless revived by articulatory
rehearsal.” The phonological loop has been found crucial in learning new phonological
forms, including those of a foreign language. For instance, a study involving a participant
with a phonological memory deficit showed that she was unable to learn any foreign words
but could learn associations for words in a native language as successfully as unimpaired
controls (A. Baddeley et al., 1988). The study has demonstrated that the factors that impair
the performance of the phonological loop may disrupt foreign language learning while
leaving native language learning intact. Another important point to add to the present
description is that working memory and long-term memory are not disconnected: long-term
memory acts as a lexical repository, which supports phonological working memory.
Therefore, working memory relies on the knowledge stored in the mental lexicon in various

tasks, such as reading, speech production or comprehension (de Groot, 2013).

2.3.2. Lexicon activation in bilinguals

When it comes to bilingual versus monolingual language processing, one of the most
intriguing and widely studied questions concerns language activation in the bilingual lexicon.
Broadly construed, the mental lexicon is a repository of words, their forms, and meanings,
which is part of the long-term memory storage (de Groot, 2013). To be more specific, it is
customary to differentiate at least three systems within the mental lexicon, namely a concept
system that stores word meanings, a lemma system that stores grammatical information about
particular words, and a phonological system that stores phonemes and sound sequences for
words (Stille et al., 2020). Various models of the lexicon and speech production treat these
systems differently, for example, Caramazza (1997) describes three independent networks in
the Independent network model (namely the lexical-semantic network, lexical-syntactic
network, and a subnetwork containing grammatical categories). Therefore, the lexicon
combines the information from all linguistic levels, such as phonology, orthography, syntax,

and morphology.
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One of the main points of interest regarding the mental lexicon is whether speech processing
in bilinguals is selective (i.e., only one language is activated) or non-selective (i.e., two
languages are active and intervene on any occasion during speech processing). To start with,
Grosjean (2013b) suggests that bilinguals are capable of processing speech in bilingual and
monolingual modes, which constitute a continuum rather than being strictly delineated. Thus,
the bilingual processing mode is activated when the input is coming in two languages or
contains code-switching and borrowings. In such a case, bilingual speakers would have both
lexicons activated, albeit to a different degree: one of the languages would be the most active

(known as the base language), while the other one would be less active (Grosjean, 2013b).

In contrast, monolingual processing occurs when the input is coming in one language.
Nevertheless, even in the case of monolingual input, both languages could become activated
in a bilingual speaker. For example, studies such as by Spivey and Marian (1999) using an
eye-tracking technique with Russian-English bilinguals showed that even when the task is
administered in one language only, both lexicons can be consistently activated. Another study
by Ju and Luce (2004) on Spanish-English bilinguals showed that the occurrence of subtle
phonetic input, such as a single phoneme in another language, could be enough to activate

both lexicons.

On the other hand, artificial experimental conditions designed to be strictly monolingual (i.e.,
eliminating any associations with the other language and controlling for the language in
which the task was administered) led the participants towards selective processing in one
language only (see for example, Marian & Spivey, 2003). It thus follows that speech
processing in bilinguals can be both selective and non-selective, depending on such factors as
the communicative context and place, and the familiarity of the interlocutor with one or two
of the languages. Grosjean (2013b) also adds that speech processing might be affected by
language proficiency: if the speaker is processing the dominant language, then the weaker
language might be deactivated, but when the weaker language is being processed, the

dominant one is likely to interfere with the processing.
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2.3.3. The Interplay of bilingualism and cognitive development in
childhood

Historically, bilingualism (coupled with multilingualism) was regarded as a disadvantaged or
at least undesired route of language development (e.g., Barke, 1933; Jones & Stewart, 1951;
Yoshioka, 1929). Acquiring two languages in childhood was believed to cause a delay in
language acquisition, lead to a state where the two languages would be confused in a
speaker’s mind, or be a hardship ‘devoid of apparent advantage’ for young children
(Yoshioka, 1929, p. 479). Even though these and similar misconceptions have been long
refuted and it has been established that both bilingual and monolingual children reach
expected developmental milestones within the same age spans (Grosjean, 2012), recent
findings show that bilingualism does come with the features that could be construed
negatively: for example, bilingual speakers tend to have a smaller vocabulary than
monolingual speakers of each language (Bialystok & Luk, 2012), show slower lexicon access
in speech production tasks (Ivanova & Costa, 2008) and are less accurate in speech
production (Roberts et al., 2002). However, a sizable number of studies have reported on the
benefits of growing up bilingual, as well as of using two languages daily as an adult, both

from behavioral and cognitive perspectives.

Two areas where bilingual language skills show a significant advantage over monolingualism
are the executive function and the theory of mind. To start with the former, the executive
function includes the processes of attention, selection, inhibition, monitoring, and flexibility
(Bialystok & Barac, 2013). Specifically, research has focused on the relationship between
bilingualism and inhibitory control, which is the ability to dismiss distractions while
performing a task (Bialystok & Senman, 2004). In this area, the effect of bilingualism is
visible already in pre-verbal infants: Kovacs and Mehler (2009), in an eye-tracking study
with early simultaneous bilingual infants of 7 months of age, found that they outperformed

matched monolinguals on cognitive control abilities.

Next, bilingual children tend to perform better or faster when confronted with a task where
they need to choose between conflicting representations of the object without being distracted
by deceitful perceptual cues (Bialystok & Senman, 2004). The task does not need to be
necessarily verbal: for instance, Bialystok and Senman (2004) found that 4- to 5-year-old

bilingual children performed better than monolinguals of the same age on a card sorting task.

23



The bilingualism effect shown here tends to be explained by the fact that bilinguals need to

inhibit one language while switching to the other language in speech production.

Furthermore, simultaneous acquisition of two languages in early childhood might propel the
development of the ability to take another person’s perspective earlier (Bialystok & Senman,
2004). This has to do with the theory of mind (ToM), an ability to consider the mental states
and ascribe beliefs to others that are different from one’s own (Premack & Woodruft, 1978),
which develops in children at about four years of age (Bialystok & Senman, 2004). The
positive effect of bilingualism on the ToM advancement has been shown for various sets of
languages: Goetz (2003) assessed ToM and perspective-taking on English monolingual,
Chinese monolingual, and Chinese-English bilingual children and showed that bilinguals
performed significantly better than the monolingual children at the first testing time. Then,
Farhadian and colleagues (2010) tested Kurdish-Persian bilingual and Persian monolingual
preschool children on false-belief tasks and found that bilinguals had more advanced ToM
compared to monolingual children of the same age. This chapter therefore concludes that
there is no cognitive disadvantage that is associated with early bilingual development, and

conversely, there is certain cognitive advantage of growing up with two languages.

2.4. Developmental language disorder

As noted by Norbury and colleagues (2016), “approximately two children in every class of 30
pupils will experience language disorder severe enough to hinder academic progress.” When
children display considerable language difficulties that are not caused by intellectual
disability, neurological damage, or impaired hearing, the scientific community uses the term
developmental language disorder, or DLD (Leonard, 2014a). This chapter introduces DLD,
discusses theoretical issues associated with it, provides an overview of symptoms across

languages, and finally, introduces the most common assessment methods.

2.4.1 Terminological complexity

In general terms, developmental language disorder is a deficit in linguistic development and
abilities of children that is not associated with any other developmental disorder (C. Norbury
et al., 2008). DLD, however, is not the only title utilized in the field for this condition.

Historically, authors have relied on abundant terminology to describe a language delay in
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children. The terms such as developmental aphasia or dysphasia (Weiner, 1969),
developmental language impairment (Wolfus, 1980), and delayed language (Weiner, 1974)
were used, among others. Norbury and colleagues in the introduction to Understanding
Developmental Language Disorders in Children (2008) mention that a lack of agreement in
the field is a “consequence of continuing uncertainties as to how best to conceptualize
children’s problems”. In essence, diagnosticians and researchers have been varying in
opinion on whether the said language difficulties should be considered independently from or

as part of impairments beyond the language domain.

Stemming from this dilemma, the discrepancy between general cognitive development and
verbal abilities has been the primary factor for establishing appropriate terminology. Thus, a
language impairment may be regarded as specific, or disconnected from nonverbal
functioning. In contrast, it may be non-specific when language and nonverbal abilities are
both low (C. Norbury et al., 2008). Therefore, the term specific language impairment (SLI)
has been the most widely-used term for describing language problems in children who show a
deficit in language ability in the absence of significant limitations in nonverbal 1Q or
neurological impairment (C. Norbury et al., 2008). However, as Norbury and colleagues
(2016) mention, it is often problematic to establish boundaries between the SLI and the non-
specific impairment (NLI) because for a specific language impairment to be diagnosed, the
nonverbal IQ scores have to be within the norm. However, many of the children requiring
speech-language therapy tend to exhibit some nonverbal variation, such as impaired auditory
memory, working memory, and executive function skills (Baird, 2008; C. Norbury et al.,
2008). This means that if the nonverbal IQ criterion was implemented, such children could
be denied clinical services as they would not fit the specific category (see C. F. Norbury et
al., 2016 for discussion). In addition, as noted by Norbury et al. (2016), the 5" revision of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-V), which uses a generic term
language disorder, no longer includes the nonverbal IQ criterion (American Psychiatric

Association & American Psychiatric Association, 2013).

In this light, a number of authors and official statements (e.g., [CAN/RCSLT, 2018; National
Institute of Deafness and Other Communication Disorders (NIDCD), 2021) prefer the term
DLD, standing for developmental language disorder. While DLD is used for a language
deficit that occurs without any other major disability, it is a more encompassing term that

does not exclude the possibility that affected children might have a slight deficit outside of
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the language domain e.g., poor motor skill (Hill, 2001) or procedural learning impairment
(Tomblin et al., 2007) that may or may not be directly associated with a language disorder.
Thus, the notion of DLD is inclusive towards the children who might be difficult to place in

either specific or non-specific impairment categories (C. F. Norbury et al., 2016).

Since the present work is concerned with the English-Russian bilingual context, it might be
relevant to mention how the concept of DLD accepted in Europe and the United States could
be mapped conceptually and terminologically on to the Russian context. There is a clinical
tradition in Russia for DLD diagnosis, although, conceivably, the terms SLI and DLD are not
employed. Instead, a similar developmental deficit is referred to as the General
Underdevelopment of Speech (GUS) (in Russian: o6mee nHenopassutue peun, OHP) (Tomas
et al., 2019). The so-called underdevelopment is defined as a complex developmental
disorder of speech and language in children with normal intellectual abilities and hearing,

which affects a broad spectrum of language competencies (Levina, 1968).

In the Russian tradition, GUS 1is subject to a psycho-pedagogical classification that
recognizes four levels of speech development in children, where 1 is the lowest level (no
speech). The assumption is that both TD and children with an impairment go through the four
stages; however, whereas unimpaired children overcome language difficulties with age,
children with GUS lag behind unless they receive assistance (Tomas et al., 2019). To make
another note with regard to DLD in the Russian clinical tradition, standardized instruments
for DLD assessment have not been available until very recently. DLD assessment has mostly
relied on qualitative measures, such as specialist observation (Lopukhina A. et al., 2019). It is
only in the recent years that comprehensive Russian-language assessment tools supported by
quantitative analysis and normative data started appearing, such as RuCLAB (Lopukhina A.
et al., 2019; RuCLAB (Russian Child Language Assessment Battery), 2023).

To sum up, it is evident that language disorders can be conceptualized in a number of ways
depending on the clinical traditions as well as on the constituents or “symptoms” that an
impairment is believed to include. For the present work, the term DLD has been chosen to
refer to a delay without obvious links to other disorders; however, the term SLI may occur in
citations of other authors. Also, the present work does not focus on the Russian tradition of
the assessment of language disorders as much as on the Russian language in the context of
bilingualism, so where translation was necessary, DLD was used instead of the term accepted

in the Russian literature on the subject.
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2.4.2. DLD: Behavioral and linguistic effects

DLD is one of the most common developmental disorders, with 7.6 % of 4-5-year-old
children reported for England in 2016 (C. F. Norbury et al., 2016). Children diagnosed with
DLD acquire language and reach linguistic milestones later than typically developing (TD)
children. Furthermore, DLD may affect emotional health and result in higher anxiety and
depression risk (Conti-Ramsden & Botting, 2008) as well as in the inability to form good
quality friendships (Durkin & Conti-Ramsden, 2007). In addition, the difficulties related to
poor command of speech and language may persist in adult life and result in the lack of
success in higher education or employment (Johnson et al., 2010). Ultimately, the scope of
DLD is significantly larger than to only encompass language skills: affected children present
a vulnerable group for learning disability and unsuccessful social adaptation both in school

years and later in life.

When it comes to language abilities, DLD affects many linguistic processing levels to a
varying degree (Leonard, 2014a). Studies show that one of the major difficulties for children
with language deficits is morphosyntax. To illustrate, they may have difficulties with the
productive application of both inflectional and derivational morphological inventory (e.g.,
Carlisle, 1988; Moats & Smith, 1992). Children with DLD learning various languages
struggle with grammatical morphemes, such as case and tense markers as well as clitics (e.g.,
English: Rice & Wexler, 1996; van der Lely & Ullman, 2001; Czech: Smolik & Vavra, 2014;
Russian: Tribushinina & Dubinkina, 2012), auxiliary verbs and subject-verb agreement
(Leonard, 1995). Furthermore, children with DLD show lexical knowledge and processing
issues, or simply put, they utter first words later, and it is difficult for them to learn and
understand new words (Trauner et al., 2000). They also exhibit a less deep knowledge of

word meanings as well as a more limited word stock (McGregor et al., 2013).

To add a note, speakers of structurally different languages tend to exhibit symptoms that
depend on a particular linguistic system. Therefore, the typology of the native language may
predetermine the areas that could be problematic for children. For example, in Romance
languages, the verbs are inflected, and the inflection system tends to be highly transparent. As
reviewed by Leonard (2014b), children with DLD learning Italian or Spanish do not exhibit

serious deficits in the tense and agreement inflections like English children do; however,
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Romance speakers show difficulties with the use of unstressed direct object pronouns that

precede the verb instead.

2.4.3. DLD assessment tools

To assess DLD, a comprehensive evaluation including case history and the assessment of
nonverbal cognition and hearing is conducted. In addition, language production and
comprehension skills are assessed using both spontaneous measures and formal tests
(Thordardottir, 2015). At present, a variety of tests is used for the assessment of
morphosyntactic skills, such as picture description tasks testing subject-verb agreement, case-
marking, or the use of clitics (Armon-Lotem et al., 2015a). In recent years, researchers have
been paying attention to sentence repetition (SRep), and nonword repetition tasks (NWR) as
these proved themselves especially accurate in detecting DLD in monolingual children
(Armon-Lotem et al., 2015a). Sentence repetition involves listening to sentences and
repeating them verbatim. This simple task is a powerful assessment tool because in order to
repeat a sentence, participants have to be able to analyze it in terms of multiple levels of
representation, such as lexical representations, syntax, morpho-syntax, and semantics. Then,
the participants have to rely on their long-term memory storage in order to retrieve the
representations needed to repeat the stimulus (see Sentence Repetition in Armon-Lotem et al.,
2015b). Thus, sentence repetition successfully reveals morphosyntactic difficulties, which are

the first key to DLD diagnosis.

However, SRep coupled with other instruments relying on morphosyntax might not be the
best tool for assessing bilingual children, especially younger ones. Haman and colleagues
explain that “vocabulary size and processing speed can become confounding variables when
diagnosticians attempt to disentangle bilingualism from SLI at the lexical level” (Haman et
al., 2015). In addition, Thordardottir (2015) showed that the amount of exposure to each
language affects grammatical and vocabulary development. Because bilingual children tend
to be exposed to one of the languages to a greater extent, language skills could be distributed
unequally across the two languages. Thus, tasks like sentence repetition could put a bilingual
child at a disadvantage by requiring them to use forms not yet acquired or not yet applied

systematically in one of the languages.
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In contrast, nonword repetition tasks rely on morphosyntax to a lesser degree. For NWR,
children are asked to repeat nonsense words modeled in accordance with the phonology of
their native language. In recent years, NWR has recommended itself as a reliable tool for
assessing monolinguals speaking a number of languages, for example, English: (e.g., Bishop
et al., 1996; Weismer et al., 2000), Italian (Casalini et al., 2007), Spanish (Girbau &
Schwartz, 2007), Russian (Kavitskaya et al., 2011), and Hebrew (Armon-Lotem & Metir,
2016). Thus, a host of studies across typologically different languages show a similar pattern
of monolingual children with DLD performing significantly poorer than children with typical

development when assessed with a NWR task.

However, to establish NWR as a sensitive! assessment instrument for bilinguals, more
research is needed. While some studies reported inconsistent accuracy (e.g., Kohnert et al.,
2006), others report reliable results (e.g., Armon-Lotem & Meir, 2016). Nevertheless, if
administered properly (considering the specifics of target languages and bilingual norms),
NWR tasks offer a massive advantage over other tasks in testing bilingual children because
the NWR task is not affected by the amount of language exposure and transfer as much as
other tasks. In other words, the task is mostly insensitive to the size of the lexicon (but see
2.5.4 Wordlikeness, Prosody, and Morphological Complexity below for discussion) or
familiarity with specific morphosyntactic constructions, so TD bilingual children who are
unfamiliar with certain vocabulary or grammatic representations can be expected to show

better results than bilingual children with DLD (Thordardottir, 2015).

2.5. The nonword repetition task

Research has shown that spoken word recognition heavily depends on the number and nature
of words activated in the memory (e.g., Rispens et al., 2015). Specifically, the frequency of a
word’s occurrence in a language as well as the frequency of the occurrence of a combination
of sounds affect the speed and accuracy of word recognition in TD children versus children
with DLD. Thus, knowing that children’s inability to repeat nonwords could signal a
language impairment, it is necessary to describe the task in more detail. A host of factors may

contribute to the task’s being more or less accurate in assessing the phonological working

! Armon-Lotem and Meir (2016, p. 2) define sensitivityas ‘the ability of a test to classify correctly an individual
with a disorder (i.e., the percentage of children with SLI).’
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memory, morphological processing, and other domains. The following chapter continues the
overview of the NWR task and discusses important considerations on its use in bilingual

children.

2.5.1. NWR task design

While the developmental, linguistic, and educational effects of DLD are sufficiently clear, the
precise mechanism of the impairment is less so. Gathercole and Baddeley (1990) proposed
that the underlying causes of DLD involve a deficit in the phonological working memory or
the phonological loop. Thus, originally, NWR tasks were conceived as measurements of the
phonological working memory capacity (Gathercole & Baddeley, 1989). However, many
studies since then (e.g., Archibald & Gathercole, 2006) have shown that apart from the
working memory, the performance on NWR tasks depends on language-specific variables,

such as the phonological complexity of the items or their similarity to actual words.

Overall, the language-specificity of NWR means that the task requires more language-
processing mechanisms to be active. A holistic look on NWR reveals that these processes
include the reception of the acoustic signal, the transformation of the signal into a
phonological representation, and its consequent storage in the working memory, aided by
other skills involved in planning and executing the response (summarized in Graf Estes et al.,
2007). Therefore, any of the skills involved in receiving, processing, encoding, and producing

a word form may affect performance.

Thus, if a child has difficulty repeating a nonword, the problem may have arisen in the
working memory as well in the lexical knowledge or output processing (Archibald &
Gathercole, 2006). A carefully constructed NWR task can thus tax specific processing
mechanisms, revealing more issues than just a phonological deficit. Among the most
common design variables are item length, segmental complexity, wordlikeness,
morphological structure, phonotactic probability, and prosody. Combined, these variables can
be used to make NWR tasks that rely more on the lexical knowledge or that exclude it
altogether, tasks that strain phonological processing and output processing, and tasks that can
be said to rely predominantly on the phonological working memory. These variables are
presented below, along with the studies showing how their interplay probes into various

language processing skills.
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2.5.2. Item length

The first design factor, item length, is linked with one of the most common interpretations of
poor NWR performance in children with DLD, namely the limitations in the phonological
working memory. Graf Estes and colleagues (2007) showed in a meta-analysis that even one-
syllable items could differentiate between DLD and TD groups. The explanation lies in
phonological processing: to repeat a nonword, one needs to store an unfamiliar phonological
sequence in the working memory (Baddeley et al., 1998). Thus, longer items require more
processing than shorter items and tend to be harder to repeat, which means that if children
with DLD have a deficit in the phonological working memory capacity, they will consistently

fail to repeat longer nonwords.

Length effects have been tested on children learning various languages, such as English (e.g.,
Archibald & Gathercole, 2006), Hebrew and Russian (Armon-Lotem & Chiat, 2012). Both
TD and children with DLD tend to perform poorer on items with three or more syllables, and
the DLD group tends to show significantly poorer results. Interestingly, children speaking
different languages tend to show disparate results on nonwords longer than five syllables. For
instance, Armon-Lotem & Chiat (2012) found that five-syllable items were extremely
difficult for TD Russian-Hebrew bilingual children. However, Gathercole et al. (Gathercole
et al., 1994) observed the opposite tendency: children found them easier to repeat than four-
syllable items. The authors concluded that the effect could be caused by the greater degree of

familiarity of children with the morphological constituents of such nonwords.

2.5.3. Articulatory complexity

The next variable that proved essential in NWR is articulatory complexity, which can be
altered by adding a consonant cluster or late-acquired phonemes (Chiat, 2015). A common
finding is that nonwords containing a consonant cluster are harder to repeat both for children
with DLD and their typically developing peers (Graf Estes et al., 2007). Moreover, with some
languages, articulatory complexity might be affected even more by the placement of the
cluster word-initially, word-medially, or word-finally. For instance, Armon-Lotem & Chiat

(2012) found that for TD bilingual Russian-Hebrew-speaking children, segmental complexity
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could be achieved by adding a cluster word-medially, even though many studies focus on the

initial or final cluster.

Another common finding is that although children with DLD are not expected to have an
articulatory deficit (i.e., a clinically identified disorder) (see Chiat, 2015)., they tend to
perform significantly more poorly on nonwords with a cluster, compared to their TD peers
(e.g., Archibald & Gathercole, 2006). While there is no definitive answer as to why this
happens, an explanation might be offered, in part, by poor “speech motor output skills.”
Archibald & Gathercole (2006), referencing Goffman (2004), summarize that children with
DLD “have difficulty producing well-organized and stable rhythmic speech motor

movements, which may affect their ability to repeat nonwords.”

Furthermore, a number of studies have shown the relationship between phonological working
memory and oral motor processing. For example, Reuterskiold and Grigos (2015) observe,
citing a study by Bishop and colleagues (1990), that the retention of unfamiliar lexical forms
for oral repetition is supported by overt or covert articulation. This strategy might not be
available to individuals with speech impairment, which, in turn, results in difficulty
remembering nonwords. Moreover, in their study Reuterskidld and Grigos (2015) showed

that additional task demands (such as length) put a strain on articulatory control.

2.5.4. Wordlikeness, prosody, and morphological complexity

Wordlikeness is defined as a subjective rating of a nonword’s resemblance to actual words of
a given language done by a native speaker (Chiat, 2015). Nevertheless, wordlikeness depends
on objective constituents, such as morphological complexity and prosody. The more
nonwords draw on existing morphology and typical prosodic patterns, the higher the degree
of wordlikeness, and vice-versa (Chiat, 2015). Studies show that both children with typical
development and DLD perform better on highly wordlike items compared to low-wordlike
ones (e.g., Gathercole, 1995). To better study this phenomenon, one could look separately at

the parameters of prosody and morphological complexity.

First, the prosodic structure concerns the organization of stressed and unstressed syllables in a
nonword. If the prosodic structure follows the patterns of a particular language, it renders

nonwords more wordlike, and vice versa. Chiat (2015) discusses the effects of prosodic
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structure, citing studies in English (Chiat & Roy, 2007) and Swedish (Sahlen, Christina
Reuterskiold-Wagn, 1999) and notes that items with the atypical syllable structure are likely
to be more difficult to repeat. Conceivably, typical prosodic patterns tend to vary across
languages. For example, Kavitskaya et al. (2011) found that the atypical absence of an onset
renders syllable structure more difficult for Russian-speaking TD children and their peers
with DLD. Thus, the VC syllable pattern is more difficult than CVC, and VCC is more
difficult than CVCC for Russian-speaking children. It is thus essential for the NWR task
design to consider typical and atypical syllable patterns and stress placement in the target

language as these variables could render the task either unnecessarily difficult or easy.

Another constituent of wordlikeness is morphological complexity. Regarding morphology,
there are two main considerations for nonword design: the first is whether existing
morphemes of the target language should be used in the design, and the second is whether the
morphemes included should be inflectional, derivational, or both. Several studies have shown
that the presence of inflectional and derivational morphology affects children’s performance.
For example, Caramazza and colleagues (1988) found that nonwords created using existing
inflectional morphology in Italian required more processing time, even though processing
occurred in the absence of meaning. Then, Cilibrasi et al. (2019), testing sensitivity to
inflectional morphemes in English, corroborated these findings. Caramazza et al. conclude
that this result indicates that lexical representations are morphologically decomposed, i.e.,
that individual morphemes can be stored separately. Although these studies do not feature a
repetition task, they are relevant to the present purposes in showing that a single morpheme
can be recognized and retrieved from long-term memory during operations with nonwords,

which has implications for NWR.

Furthermore, studies investigated the involvement of derivational morphology with nonword
repetition. For example, Casalini et al. (2007) used derivational morphemes for a repetition
task in Italian to construct two nonword sets, where one contained “morphological”
nonwords made up of existing roots and existing affixes in illegal combinations, and the other
one did not rely on existing morphology. The results showed that children affected by DLD
relied on verbal representations similarly to their TD peers: nonwords containing existing

morphology were easier for both groups to repeat.
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It follows from the above that the inclusion of realistic prosody and morphological
complexity can produce highly wordlike items that could affect children’s performance.
Specifically, nonwords relying on derivational morphemes could render the task easier for
both TD and DLD groups. However, whether this is the desired effect is debatable. For
example, Gathercole (1995) suggested that low-wordlike nonwords are a more accurate
measure of PWM compared to highly wordlike items, because when children repeat
nonwords that draw on existing roots and affixes, they have an opportunity to rely on verbal
representations stored in the long-term memory and children’s PWM would be supported by
the lexical knowledge. On the other hand, as studies (Archibald & Gathercole, 2006; Casalini
et al., 2007) have shown, highly wordlike items are able to initiate and measure LTM
facilitation or the lexical effect, which could reveal a lexical processing deficit (Casalini et

al., 2007).

To sum up, there is no straightforward answer as to the desired degree of wordlikeness in a
NWR task, and many of today’s measures operate with it differently. For instance, the
CNRep (Gathercole et al., 1994) and the NRT (Dollaghan & Campbell, 1998) which have
been shown to produce the largest effect sizes and which have been used by several research
groups, vary in wordlikeness: while the former uses both wordlike and non-wordlike items,
the latter includes only low-wordlike items (Archibald & Gathercole, 2006). Furthermore, the
factors discussed above are skewed towards monolingual children: when bilingualism is
involved, NWR design variables might show different effects, which will be discussed further

in the chapter dedicated to the performance expectations.

2.5.5. Phonotactic probability

Phonotactic probability (PP) refers to “the frequency of occurrence across a language that a
segment (phoneme) or a sequence of segments occurs in a given position within a word”
(Metsala & Chisholm, 2010, p. 491). In other words, high-probability sequences of phonemes
are those sequences that can be found in many real words (Munson et al., 2005). Research
has demonstrated that children repeat high-probability phoneme sequences better than the
low-probability ones. For example, Edwards et al. (2004) found that 3- to 8-year-old children
demonstrated greater accuracy and fluency repeating high-frequency versus low-frequency
two-phoneme sequences within multisyllabic words. Moreover, research has shown that the

PP effects decline with age: older TD children have fewer problems with low PP stimuli
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compared to younger children performing a NWR task (Edwards et al., 2004; Rispens et al.,
2015).

The decline in the PP effect in older children is associated with the growing size of the
lexicon. To elaborate, Rispens et al. (2015) explain that the PP effect declines with age and is
less visible in 7-8-year-olds due to the lexical facilitation effect: as the vocabulary becomes
more developed, lexical associations grow stronger and facilitate spoken language processing
in school-age children. Naturally, if PP is linked to the vocabulary size, then the effect of PP
would be greater in children who have a smaller vocabulary, such as children affected by
DLD. Munson et al. (2005) have shown this by testing the PP effects on 3 groups of children,
namely children with DLD, age-matched peers, and vocabulary-matched controls. As a
result, the size of vocabulary proved to be the strongest predictor of the difference of

repetition accuracy between sequences with high and low PP.

These findings can be applied to the matters of bilingualism as well: since bilingual children
tend to have a less developed lexicon in the weaker language, the PP effects should be
particularly visible when bilingual children are tested in the non-dominant language. This
idea is confirmed in Messer et al. (2010) who administered a nonword recall task to the
groups of Turkish-Dutch bilinguals and their monolingual peers. Conceivably, bilingual
children showed a greater PP effect in their dominant language compared with their
monolingual Dutch peers. These findings, coupled with the findings on the PP effect in
children affected by DLD, show that in experimental tasks, such as the nonword recall or
nonword repetition, the results of the test may be affected by the phonotactic probability.
Since the investigation into the PP effects is not one of the objectives of the present work, it
is essential for the purposes of the present nonword repetition task to maximally reduce the
variation in phonotactic probability. Therefore, in order to reduce the variation in PP values
for the stimuli, the decision was made to design items with equally high phonotactic
probability. The calculations for this measure are presented in chapter Phonotactic

Probability Calculations in Russian and English.

2.5.6. Neighborhood density

Previous research has shown that the phonological similarity of the stimulus to other words

may significantly influence spoken word recognition and production. To operationalize
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phonological similarity, the term phonological similarity neighborhoods is utilized and is
further divided into neighborhood density and neighborhood frequency. Neighborhood
density (ND) is conventionally interpreted as “the number of words differing from the target
word by a one phoneme substitution, addition, or deletion” (Metsala & Chisholm, 2010),
whereas neighborhood frequency “refers to the frequencies of occurrence of the neighbors”
(Goldinger et al., 1989, p. 502). With regard to ND, an item may be either from sparse
neighborhood (also referred to as low density), meaning that there are few other phonetically
similar words — or it can be of high density (referred to as dense neighborhood), meaning that

there are many similar sounding items.

Items with high ND that cause increased phonological overlap have been found to either
facilitate or inhibit language processing depending on the nature of the task. Marian et al.
(2008) note that in monolingual studies, phonological similarity may depend on whether the
task engages lexical or sub-lexical processing. The authors summarize it as “while
competition effects during auditory word recognition have been localized to the lexical level,
facilitation effects during recognition and production have been localized to a pre-lexical
phonological level” (Marian et al., 2008, p. 142). To illustrate the former, the authors refer to
a study by Slowiaczek & Hamburger (1992) that investigated the ND effect on a shadowing
task. During the task, inhibition was observed for stimuli that were preceded by high density
primes, such as blast-black, but not for nonwords. The effect suggests that the competition

between similar-sounding words was observed only on a lexical level.

Therefore, to generalize the ND effect in monolingual studies, a common finding is that in
lexical-level tasks, recognizing high-density words takes more time than recognizing low-
density words (Rispens et al., 2015). This phenomenon is conventionally explained by the
competition of targets with other similar sounding words during lexical activation. Similar to
the phonotactic probability effects described in previous chapter, ND effects are closely tied
to vocabulary size and tend to fluctuate with a child’s age. To exemplify, kindergarten-age
children are affected by the ND effect to a lesser degree than are 7-8-year-old children whose

vocabularies are more developed (Rispens et al., 2015).

Conceivably, bilingual children are sensitive to phonological similarity effects as well. In
bilinguals, phonological similarity has been found to either inhibit or facilitate language

processing, depending on such factors as language dominance and proficiency level (Marian
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et al., 2008). A comprehensive study by Marian et al. (2008) provides an overview of within-
language and cross-linguistic ND effects on the performance of bilinguals. The authors
observe that phonological similarity influences word retrieval in both dominant- and non-
dominant-language naming tasks. Further they note that the “efficiency of retrieval” is
particularly sensitive to word similarity in non-dominant contexts, which means that ND
effects occur asymmetrically (Marian et al., 2008, p. 165). In addition, bilinguals were found
to co-activate a network of similar-sounding words in both languages when performing a task

in one language only.

An interesting finding in this regard comes from a recent study by Arutiunian and Lopukhina
(2020) who examined cross-linguistic effects in 4-6-year-old monolingual children and
adults. The study claims that the presence of the facilitation or inhibition of the performance
on stimuli with varying ND measures depends on the morphological system of the given
language and may vary in languages with rich inflectional system (such as Russian or
Spanish) from languages with few inflections (English). The study is in line with the
suggestion previously made by Vitevitch & Stamer (2006). Potentially, this might have
implications on bilinguals whose languages belong to different morphological systems (such
as high-inflection versus low-inflection languages like Russian and English). However, these

implications require further studies.

To relate these findings to the present task, the most important observation here is that one
can expect not only within-language activation of the network of similar sounding words, but
also a cross-linguistic activation during a nonword repetition task. Since the NWR task
operates with pre-lexical or sub-lexical processing, a facilitative effect can be expected for
dense neighborhood stimuli. However, just like it has been done with phonotactic probability
above, the decision was made to minimize variation in ND effect by creating a list of uniform
items. Therefore, all non-morphological stimuli in the present set have been designed
accounting for the uniformity of ND values. As a result, all nonwords in both English and
Russian non-morphological nonword sets are extremely low in ND (n<1). The morphological
set is more difficult to control for ND due to its impracticality: since the stimuli contain some
of the earliest acquired phonemes in the language, the presence of phonological neighbors
cannot be ruled out for the whole set. The calculations for ND measures are presented in

chapter 3.1. The construction of bilingual English-Russian NWR task (EN-RU NWR).
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2.6. DLD and bilingualism: assessment specifics

As studies have shown, acquiring more than one language in childhood is not a risk factor for
DLD, and neither does it increase the severity of the symptoms. A number of studies have
found that bilingual children with DLD are comparable in scope of the symptoms to
monolingual children with DLD in different languages (e.g., Swedish-Finnish: Paradis et al.,
2003; French-English: Westman et al., 2008). Additionally, the disorder occurs across
various language pairs (e.g., Russian-Hebrew: Armon-Lotem & Meir, 2016; French-Greek:
Stavrakaki et al., 2011). Unsurprisingly, the bilingual context puts additional strain on
assessment tools and methods for a number of reasons that will be discussed in the following
chapter. The following chapter adds to the discussion of DLD and bilingualism and concludes

the literature overview.

2.6.1. The monolingual bias

First of all, DLD assessment in bilingual children is often more complicated because most
tests were developed and normed for monolingual children and cannot be applied to
bilinguals because there is a risk of receiving results that would not be entirely reliable
(Armon-Lotem & Meir, 2016). This risk comes from the fact that in bilinguals, language
skills tend to be distributed unequally between the two languages. In one of the languages,
grammatical structures or the lexicon might be acquired faster and better than in the other,
sometimes to such an extent that the linguistic behavior of a bilingual child might resemble
an impairment (Armon-Lotem & Jong, 2015). Therefore, bilinguals with typical language
development are at risk of performing below expectations for their age on a test conducted in
the weaker language (Armon-Lotem et al., 2015a). Successively, the results of such tests
could be validated by applying monolingual norms, which could place the child within the
DLD group, when in reality, the test reflected a child’s limited lexical and phonological
knowledge caused by lack of exposure. (Armon-Lotem & Chiat 2012) Thus, a major
complication standing before parents and clinicians is the need to properly disentangle

healthy bilingual development from a case of DLD.

38



2.6.2. Testing both languages

One way to distinguish DLD from normal language acquisition in bilinguals is to conduct
tests in both of the languages that a child is acquiring because when the symptoms of DLD
are present, they are expected to appear in both languages (Thordardottir, 2015). The
particular symptoms, however, tend to depend on specific languages. For example, Leonard
(2014a) summarizes that French-English bilingual children with DLD show difficulty with
French direct object pronouns but have no difficulty with English direct object pronouns.
Similarly, Spanish-English bilingual children with DLD tend to omit verb inflections in
English but keep the inflections when speaking Spanish. The implication is that the languages
that are being acquired play an important role in screening for the vulnerabilities that may

reveal DLD.

Another reason why conducting the tests in both languages is vital is because some aspects of
a child’s language behavior might be due to a language transfer rather than a language
deficiency (Armon-Lotem & Jong, 2015). As mentioned in previous sections, the amount of
exposure to a language plays a big role in language acquisition: constructions of one language
might be acquired faster and with more fidelity, which might result in one language
becoming dominant. Consequently, the dominant language may impose its morphosyntactic
or grammatic structures on the weaker language. Thus, in a bilingual context, some aspects
traditionally taken as markers of DLD, such as the omission or substitution of case marking,
articles, clitics, verbal inflections, etc., discussed in the previous chapter, might actually be
the result of the influence of the other language. For example, Russian-Hebrew bilingual
children often omit the definite article in Hebrew, which could be explained by the fact that
Russian does not have articles (Armon-Lotem & Jong, 2015). This phenomenon has

implications for DLD assessment, according to Armon-Lotem and Jong:

Some grammatical morphemes, that are vulnerable in SLI as well as in typical
bilingual development, are less suitable for assessment in bilinguals, or are crucially

dependent on bilingual norms (Armon-Lotem & Jong, 2015, p. 9).
The matters are complicated even more by the fact that it is not obvious which morpho-

phonological knowledge has been acquired by bilingual children, making traditional

assumptions of NWR test design lose ground. For example, the advantage of wordlike
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nonwords (i.e., the fact that they are easier for both TD and DLD groups) (Graf Estes et al.,
2007) might fail with sequential bilinguals, because they might have insufficient exposure to
some language aspects and thus fail to retrieve them from the long-term memory. It is also
important to mention here that due to variant language exposure, bilingual children might
perform significantly below their monolingual peers in the weaker language (Kohnert et al.,
2006). Nevertheless, not all studies converge in finding this effect: for example, Chiat (2015)
discusses a range of studies showing the opposite, for example, Lee & Gorman (2013) found
that groups of bilingual children speaking Korean, Chinese, and Spanish as their L1, were

comparable to their monolingual peers.

To return to the design of bilingual assessments, the bilingual context could put a strain on
many aspects of task design, including the degree of wordlikeness, the choice of
morphological information, and the presence and placement of articulatorily complex
material. Moreover, a broader overview reveals that available standardized tools cover a
limited number of languages, and when they are available, the tests might not have a
counterpart in the second language for bilingual assessment. In addition, the symptoms of
DLD must be differentiated from normal bilingual acquisition, which means that the
assessment of bilingual DLD calls for a test controlling for a number of factors to avoid over-
or under-diagnosis. However complex bilingual assessment is, the present study attempted to
use the cumulated knowledge about language impairment and bilingualism to present the

NWR task for English-Russian bilingual children.
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3. Methodology

3.1. The construction of bilingual English-Russian NWR task
(EN-RU NWR)

Drawing upon the theoretical overview provided above, a bilingual English-Russian NWR
task (EN-RU NWR) was constructed. The following chapter presents the task, its key
parameters, performance expectations, and hypotheses regarding TD bilingual children, as

well as predictions for the bilingual DLD performance.

3.1.1. Key design features

The present task was constructed to reveal limitations in the phonological working memory,
phonological processing, and lexical processing by means of varying item length, articulatory
complexity, and wordlikeness, respectively (with phonotactic probability and neighborhood
density being controlled). Two parallel sets of 24 language-specific items were created for
each language for a total of 48 stimuli. The items in both language subsets conformed to the
phonotactic constraints of the English and Russian languages, including vowel reduction in

unstressed syllables.

3.1.2. Item length

The item length varied from 2 to 4 syllables, with 8 items per group. Items longer than four
syllables were excluded because they yielded inconclusive results in previous studies
(Armon-Lotem & Chiat, 2012; Gathercole et al., 1994). Similarly, one-syllable-long items
were not included because they tend to produce insignificant effect-size (Graf Estes et al.,
2007). Based on the studies described above, failure to repeat longer items is associated with
the phonological loop deficit, whereas poor performance on shorter items can be associated

with other deficits.
3.1.3. Articulatory complexity

Articulatory complexity was achieved by adding a consonant cluster. Both English and

Russian permit various cluster positions, so initial and medial clusters were added. The
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clusters were distributed equally among the two positions. In addition, since the absence of
onset might add complexity to syllable structure in Russian (Kavitskaya et al., 2011), the VC
type of syllable was not used word-initially in either Russian or English to avoid unnecessary
complexity. All the items conformed to the typical prosodic structure of the languages. As far
as the performance expectancy goes, poor performance on items containing a phonological

cluster has been associated with deficient phonological processing.

3.1.4. Wordlikeness

Regarding wordlikeness, the nonwords in the present test are divided into two groups,
morphological nonwords (MNW) and non-morphological nonwords (NNW). The design was
inspired by the NWR test by Casalini et al. (2007), who used a similar grouping for
monolingual subjects. Thus, the first set contains 12 MNW including an existing root or stem
and an existing derivational suffix in a combination that does not occur in either language, for
example, [fun] and [ly] making up funly. Only early-acquired productive derivational suffixes
were chosen for the present purposes. In addition, the suffixes are salient and expected to be
recognized by the children. The other 12 items were non-morphological nonwords (NNW)

that did not feature any existing morphemes or sub-lexical units in either language.

For MNW in the English subset, the adjectival suffix -fu/ (full of) and the adverbial suffix -y
(characteristic of) were used. In Russian, the included affixes were the diminutive suffixes
-ex [jek] and -ox [ok], and an adjectival suffix -o6 [ov]. All of these affixes are supposed to
be familiar to 7-8-year-old pupils. The roots and stems for MNW were taken from books for
children, namely Merriam-Webster English Dictionary (2015), Macmillan English Dictionary
(2001), and The Orthographic Dictionary of The Russian Language for Pupils (2007).

As follows from the discussion above, NNW have been designed to prevent any lexical
support so that they would provide a clearer measure of the phonological working memory.
In contrast, The MNW were constructed to be highly language-specific, so TD children
would be able to recognize their parts and rely on lexical processing. Since the vocabulary is
controlled, bilingual children might be expected to be familiar with these items in both
languages and thus receive lexical support equally to monolinguals (as was the case of Engel
de Abreu, 2011 after controlling for vocabulary). Thus, the present study hypothesizes that
with the present factors controlled for, the bilingual lexical effect should be minimized, i.e.,

TD children can be expected to perform equally well in both dominant and weak languages.
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Nevertheless, it should be noted that the present test cannot control for all the aspects, such as
the actual knowledge of the target lexical phonology of bilingual children being tested, so the

expectancy of the bilingual effect cannot be ruled out completely.

TD bilingual children are thus expected to perform well on both MNW and NNW, with the
MNW set being easier in the dominant language because of the lexical support and the
familiarity with the lexical phonology and morphology. In its turn, failure to repeat the items

might signal a number of factors, for example:

1. Failure to repeat MNW: possible limitations in LTM retrieval or limited lexical
knowledge.

2. Failure to repeat NNW, but successful repetition of MNW: a possible phonological
loop deficit or phonological processing deficit (the subject needs to rely on LTM
storage during repetition).

3. Failure to repeat both MNW and NNW: limited lexical knowledge and a possible

phonological loop deficit or phonological processing deficit.

3.1.5. Phonotactic probability in EN-RU NWR task

As explained above, phonotactic probability introduces a variable that may affect the results
of the test, since the accuracy of nonword repetition may differ for high-PP and low-PP
sequences of phonemes (see chapters 2.5.5. Phonotactic Probability and 2.5.6. Neighborhood
Density above). Therefore, in the current set-up all nonwords within a language-specific set
should have comparable PP values, i.e., the nonwords must not deviate significantly from one
another in the PP measures. To create such lists of stimuli, measures for phonotactic
probability for the lists of English and Russian items were obtained with the help of
computational instruments. For the English set, the web-based Phonotactic Probability
Calculator (PPC) by Vitevitch & Luce (2004) was used. To estimate phonotactic probability,
the instrument relies on two measures, namely positional segment frequency or “how often a
particular segment occurs in a certain position in a word” (2004, p. 482) and biphone
frequency or “segment-to-segment co-occurrence probability of sounds within a word”

(2004, p. 482).
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For the Russian set, no web-based instrument comparable to PPC is currently available, so
the Phonological Corpus Tools (PCT) software (Hall et al., 2019) was used. In order to
collect the linguistic data, the OpenCorpora corpus of the Russian language (1.989.538
tokens)? was used as a source for creating a corpus-based dictionary that was uploaded into
the PCT software. Since the original corpus contained no phonological data, it was deemed
necessary to modify it to allow for individual phoneme distinction. The most efficient way to
add the necessary phonological data was to treat orthographic signs as phonemes and delimit
each individual phoneme with a graphic sign, such as the dot to create combinations such as

k.0.T. (English equivalent of c.a.t.).

Since Russian orthography is predominantly phonemic with a high phoneme-to-grapheme
correspondence rate, this approach is practically possible. However, it has limitations because
Russian phonology tolerates positional vowel and consonant alternations. For example, Kerek
& Niemi (Kerek & Niemi, 2009, p. 5) note that as it comes to consonants, “the most typical
consonant alternations in Russian are progressive assimilations of voiced or unvoiced
obstruents”, for instance when [d] turns into [t] in the word boat, nogka so that [lodka]
becomes [lotka] due to progressive assimilation. One thus needs to be aware of the fact that
such subtleties cannot be accounted for when threating orthographic corpus data as phonemic
data. Nonetheless, knowing about this complication, it is possible to develop stimuli that
minimize or eliminate the alternation factor. One way to achieve this is by manually selecting
for the nonwords that reduce lenis consonants in the environment where assimilation is
expected. Therefore, for the reasons of practicality, the grapheme-to-phoneme
correspondence approach was used in accordance with the manual post-hoc selection of the

eligible stimuli.

3.1.6. Phonotactic probability calculation for English and Russian

Since variation in PP may influence the difficulty of the test and thus affect the results, the
nonwords in both Russian and English sets are required to have comparable degrees of
phonotactic probability within the individual set. Morphological nonwords (i.e., the nonwords
that are made with an existing root or stem and an existing derivational suffix in a

combination that does not occur in either language) fulfil this requirement by definition

2 Available at http://opencorpora.org
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because they are constructed with existing morphemes only, so their PP values are high. To
reiterate the explanation from the section above, these items are constructed with early-
acquired and salient derivational affixes familiar to children, so no further PP selection is

deemed necessary.

In turn, for the non-morphological stimuli (i.e., those that do not include any existing
morphemes or sub-lexical units), biphone sequences were analyzed using the software
described above. The biphone frequencies (i.e., the sums of the various biphones in each
word) were then analyzed to measure the deviation of individual items from the mean
(English M=0.019; Russian M=0.005%). The reasonable precision selection criterion for the
finalized sets is based on the three-sigma rule (36 rule): only those items that do not deviate
from the mean value by more than three SD were selected (36 English = 0.027; 36 Russian =

0,006). The figures for each stimulus are presented in Table 1 and Table 2.

Stimulus Biphone frequency |Individual deviation (Mean — biphone frequency)
fupeton /'fju:ptan/ 0.030 -0.011
thoppin /'62:pin/ 0.005 0.014
plopeck /'pla:pek/ 0.011 0.008
fadip /feedip/ 0.010 0.009
tumpilit /'tamprlit/ 0.022 -0.003
tamifol /'teemifol/ 0.014 0.005
thopilan /'6a:p1lan/ 0.026 -0.007
fleetidel /'fli:tzdel/ 0.021 -0.002
duntimolap /dan‘ttmolap/ |0.034 -0.015
pifabimon /pifeebiman/ |0.026 -0.007
talifisop /tee'lifisap/ 0.022 -0.003
blylifiton /bla1'lifrtan/ 0.025 -0.006

Table 1. Phonotactic probability measures for NNW English stimuli

3 Present calculations show that in total Russian stimuli have a lower value of biphone frequency than the
English stimuli. The reason for this effect might be in the different tools used for the calculations. While both
PPC (Vitevitch & Luce, 2004) and PCT (Hall et al., 2019) use the Vitevitch & Luce algorithm, the results they
yield for identical nonwords and real words may differ: during the calculation it was observed that the PCT
tends to produce lower phonotactic probabilities for identical items. Since the present work does not have as its
objective a deeper investigation into the PP effects and since these calculations allow us to control for
significant variation among the items in two sets of stimuli, the calculations provided here are considered
sufficient.
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Stimulus Biphone frequency |Individual deviation (Mean — biphone frequency)
dutna 0.004 0.001
3anyH 0.009 -0.004
nsocu 0.005 0.001
XUNUC 0.005 0.000
Tynama 0.004 0.001
TakneayK 0.008 -0.003
MUTUNOH 0.005 0.000
CTYpPUMYT 0.005 0.000
TPYKNAUNOT 0.004 0.001
TMpUANAUN 0.003 0.002
IMNaHNCOT 0.006 -0.001
KYAUTYNOH 0.004 0.001

Table 2. Phonotactic probability measures for NNW Russian stimuli

3.1.7. Neighborhood density calculation for English and Russian

To determine ND, the one-phoneme metric known as the Hamming or Levenshtein distance
was used (Vitevitch & Luce, 2016). Following this method, to define neighbors of a target
word, the number of real words that differs from each nonword by a single phoneme
substitution, addition, or deletion in any position of the target word was counted. For the
English set, the calculations were performed using the Similarity Neighborhood tool by
Vitevitch & Luce (2004). As for Russian, ND measures were calculated using a Qt 6.2-based
tool designed specifically for this project*. The tool operationalizes the OpenCorpora corpus

of the Russian language to provide a list of words fulfilling the given criteria.

The limitation that comes with the usage of the Russian tool is the same that was described
previously for the phonotactic probability measures, namely the absence of phonological
data. For the purposes of the current measures, the orthographic sign was treated as the
phoneme, which Russian phonology allows for with a number of restrictions described in

chapter 3.1.5 Phonotactic probability.

The main objective of this step both in Russian and English was to prepare two lists of

stimuli with sparse neighborhoods (n<1). The motivations behind this decision are described

* The tool was designed in collaboration with independent researchers and can be accessed at:
https://github.com/IsakovAD/lang xml parser
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above in chapters 2.5.5 Phonotactic probability and 2.5.6. Neighborhood density and,

generally, lie in the need to minimize variation in the ND effect. The ND measures were

applied only to non-morphological stimuli because, as previously stated, the morphological

set contains some of the earliest acquired phonemes in the language, and thus the absence of

phonological neighbors cannot be guaranteed for the whole set. The final list of nonwords is

shown in Table 3 and Table 4 and in the appendix.

WORDLIKE NW NON-WORDLIKE NW

2 syl 3 syl 4 syl 2 syl 3 syl 4 syl

rop66k MUCbMOBBIN | JIeCUCTOBbIIA $uTha TaknegyK TUPpMHAMAWN
MIDDLE CLUSTER | /ger‘bok/ /p'is'movij/ | /lr‘siistevij/ MIDDLE CLUSTER | /“flitle/ [tekbr‘duk/ | /tirriindizlip/

APpYruk rnasosbli BHYYATOBbIN Aasocu cTypumyT TPYKMAUNOT
INITIAL CLUSTER | /“drugizk/ /gle‘zovij/ Jvnu‘teaetavij/ | INITIAL CLUSTER | /‘dvosit/ [stori’'mut/ | /trokizdir‘lot/

6anuk ropogmnk CeHoBanoK 3anyH Tynama NIMNaHNCOT
NO CLUSTER /‘balizk/ /gare‘diik/ /s'tnave‘lok/ NO CLUSTER /‘zapun/ [tole‘ma/ /lzpenit‘sot/

ay6uk NUPOKUK 30N0TOBbIN Xunuc MUTUNOH KYNUTYNOH
NO CLUSTER /‘dubizk/ /p't‘rozik/ /zala‘tovij/ NO CLUSTER /%l 1s/ /mittit‘lon/ | /zulito’lon/

Table 3. Russian nonword list

WORDLIKE NW NONWORDLIKE NW
2 syl 3 syl 4 syl 2 syl 3 syl 4 syl
cavely parrotful companily fupeton tumpilit duntimolap
MIDDLE CLUSTER | /'kezviz/ /'paeratful/ /'kampanilz/ MIDDLE CLUSTER | /'fju:ptan/ /'tampalzt/ /dan'ttmolsp/
dryful sparrowly grocerily plopek flitidel blylifiton
INITIAL CLUSTER | /'drazful/ /'speeraulxr/ /'grausarilr/ INITIAL CLUSTER | /'plo:pek/ /'fli:tzdel/ /blar'lzfitan/
wayly babyful diarily fadip tamifol pifabimon
NO CLUSTER /'wertlxr/ /'bezbiful/ /'dararilz/ NO CLUSTER [feedip/ /'temifol/ /pifebiman/
beely teddiful familiful thoppin thopilan talifisop
NO CLUSTER /'bi:lz/ /'tedzful/ /'feemalzful/ NO CLUSTER /'02:pin/ /'02:p1lan/ Jtee'lifisap/

Table 4. English nonword list
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3.2. Case study performance expectations

3.2.1. Background tests

As the first step of the present case study, it was necessary to conduct a series of background
tests that measure cognitive and linguistic ability of the participant. The cognitive test acts as
a screening measure to exclude the participants who might not be suitable for the study, while
linguistic tests are included with the purpose of acting as predictors of the performance on the

main task (the bilingual EN-RU NWR task). These measures are described in detail below.

3.2.1.a. Raven’s CPM

Raven’s Coloured Progressive Matrices (CPM) are a set of tests that measure nonverbal
intelligence in children and are used here as a background measure of general cognitive
ability. It is a simpler version of Raven’s Progressive Matrices (RPM) which is, essentially, a
visual task of abstract reasoning (Raven & Court, 1938). They comprise three sets of
problems with progressively rising difficulty levels. During test administration, the
participants are asked to examine a set of pieces with one missing element and then select the
best match for the missing piece. On the technical side, Raven’s progressive matrices
measure the so-called “eductive” ability, or using the author’s own words, the “meaning-
making ability”, and can assess “the person’s capacity at the time of the test to apprehend
meaningless figures [...], see the relations between them [...], and develop a systematic
method of reasoning” (Raven, J. C., Court, J. H., & Raven J., 1983). The CPM tests were
designed specifically for the assessment of intellectual processes of children and less-able
adults and are widely used for these purposes (John & Raven, 2003), which confirms the

suitability of this measure in the study.

Presently, the CPM are included as a screening measure with the aim to detect a potential
cognitive deficit as a variable by comparing the participant’s scores to the age-appropriate
normative scores. It is expected that the participant selected for the study passes the CPM
within the age-appropriate percentile. In detail, the link between cognitive development and
DLD has been described earlier in chapter 2.4.1. Terminological complexity. In simplified

terms, for DLD to be diagnosed as such, the child is expected to show normal cognitive
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development in the presence of subpar or abnormal language development. Therefore, it is
expected that the child performs within the norm on the general cognitive ability tests for the

definition of DLD that the current work operates with.

3.2.1.b. YARC

York Assessment of Reading for Comprehension — Passage Reading (YARC) is used to
assess the accuracy, rate, and comprehension of oral reading skills in primary school children.
The test itself invites the participants to read aloud short texts and answer eight
comprehension questions. In technical terms, YARC assesses the following components of
reading: decoding skills (reading accuracy), fluency (reading rate), and text comprehension
(literal and inferential meaning) (Snowling et al., 2012). Many studies converge in finding
that reading skills, and particularly reading rate, is a good indicator of a learner’s language
proficiency (see for example, Cilibrasi, Adani, et al., 2019; Graf et al., 2023). In the present
work, adequate reading skills attested with the use of YARC act as a predictor of the
successful performance on the bilingual EN-RU NWR task. In turn, in clinical assessment

environments poor reading skills may be associated with the presence of DLD.

To explain further, many studies indicate that a considerable number of children with DLD
have reading difficulties, such as poor reading comprehension and reading decoding skills
(see e.g. Baird, 2008; Bishop et al., 2009). The link between the two is assumed to lie in the
phonological processing skills that are involved in reading and that are assumed to be
significantly affected in children with DLD (as is discussed in the earlier chapter 2.3.
Cognition and bilingualism). The reading decoding skills are highly dependent on
phonological abilities, especially in languages with the alphabetic writing system, such as
English and Russian. According to the YARC manual, “phonological processing skills
underpin the development of word-level decoding skills and, in particular, ‘phonic’ reading
strategies” (Snowling et al., 2012, p. 1). To simplify it further, to be able to read such
languages as English or Russian, one must know the letters, learn to identify the speech
sounds represented by these letters, and then learn to match symbols to sounds (Moats, 2019).
Therefore, adequate phonological processing skills are essential for what we broadly call

reading comprehension skills.

To return to the use of YARC in the present study, the test is expected to provide a sufficient

assessment of reading comprehension skills to act as the predictor of adequate phonological
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processing skills in participants. Specifically, if a child scores within the norm on YARC,
then he or she is expected to successfully pass the English part of the bilingual EN-RU NWR
task. If a child with a high YARC score fails the English part of the bilingual NWR task, it

could indicate issues with the test design.

3.2.1.c. TROG

Test for Reception of Grammar - Version 2 (TROG-2) is used in the present study to assess
the grammatical knowledge of the participants. It is a multiple choice test that asks the
participants to match the sentences they hear to one one of the four pictures presented to
them. The test is designed to assess understanding of grammatical contrasts in English and it
enables one to conduct both quantitative studies (to attest how a person’s comprehension
compares to that of other people of the same age) and qualitative studies (to identify specific
areas of difficulty). The test is appropriate for children and is popular in research and clinical

use (Bishop, 2003).

As is mentioned in previous chapters, grammar (both syntax and morphology) are a common
indicator of DLD. Such issues as erroneous subject-verb agreement, omissions or substitution
of inflectional morphemes, and incorrect case marking are prominent DLD markers in a
number of languages. Therefore, tests aiming to provide a comprehensive assessment of a
child’s grammatical skills may indicate the potential presence of a language impairment (see
chapters 1-5 in Armon-Lotem et al., 2015 for the examples of such tests used with bilingual

children).

In this study, performance on the test of grammar is used as a predictor of performance on the
main NWR task with the contention that normal scores on TROG should ideally correspond
to successful performance on the bilingual En-Ru NWR task. In turn, the results showing
high performance on TROG and lower-than-expected performance on bilingual NWR might
indicate test design issues. It is also worth mentioning here that the proposed EN-RU NWR
task was not designed to assess the children’s knowledge of specific grammatical structures;
therefore, the findings gained on TROG are not expected to correlate with specific variables
included in the proposed bilingual NWR task. TROG results are expected to show whether
the participant’s linguistic knowledge is adequate for the recognition of grammatical patterns

used in the construction of morphological nonwords.
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3.2.1.d. CNRep

The Children’s Test of Nonword Repetition (CNRep) is the last performance predictor in the
current study. It is a NWR task widely used in DLD studies. The test consists of 40 stimuli
that range in length from two to five syllables. Some of the stimuli contain a consonant
cluster, some contain a weak syllable with a reduced vowel, and many contain lexical
morphemes (Gathercole et al., 1994). During test administration, the children are asked to
repeat nonwords, and their repetition attempts are scored immediately as either
phonologically correct or incorrect. In cases where a regional accent, or other individual
consistent pronunciation effects might influence pronunciation, allowances are made and the

answers are scored as correct.

The mechanics of NWR tasks are mentioned above in chapter 2.4.3. DLD Assessment tools,
while the chapter 2.5. The nonword repetition task describes the variables present in NWR
tasks, including CNRep. Also, observations on how such tests are assumed to act as a
measure of phonological processing are presented there. It is important to note here that
CNRep results have been shown to be related to other linguistic abilities, such as vocabulary
acquisition, reading, and spoken language comprehension in eight-year-old children
(Gathercole et al., 1992). Specifically, CNRep has been found to have an association with
grammar proficiency, and SNRep scores are highly correlated with the TROG measures in
young children (Gathercole et al., 1994). Therefore, coupled with TROG and YARC, CNRep
is expected to show whether the participant’s performance on the standardized tests is
adequate compared to the performance on the proposed bilingual NWR task. It is expected
that if the participant passes CNRep within the expected norm, he or she will be able to pass
the proposed NWR and will show a similar pattern of errors in terms of item length and

phonological clusters in both tests.

3.2.2. Performance expectations for the bilingual EN-RU NWR

As was previously described, the test was developed to study the interplay of three domains
of spoken language processing, namely the phonological processing, short-term-memory
processing, and long-term memory (lexical) processing. The assumptions are simplified in
that more deficits may occur at once and show a less clear-cut dependence between the

particular stimulus and the deficit. During current experiment, however, significant issues
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with NWR by TD children are not expected to occur. To sum up test construction and
hypotheses, the participant is expected to show good performance on all items of his or her
stronger language. As shown by previous studies, the participant can perform more poorly on
longer nonwords and on nonwords containing a consonant cluster. Also, the child is expected
to benefit from the facilitative effect of MNW, especially in the dominant language, and

perform better on them rather than on the items that contain no morphological cues.

In the weak language, bilingual participants are expected to show similar item length and
consonant cluster effects. However, even though the present test design attempted to
minimize the bilingual exposure effect, the children might not contribute from MNW and
treat them equally to NNW: the facilitative effect of morphology can be weaker in the weaker
language as the children might lack the knowledge of some morphemes. All in all, in the
actual clinical environment, the test should be able to reveal the language impairment and
successively localize the domain of the difficulty if the child performs poorly on both the
dominant and the weak languages. Finally, it is necessary to note that the following
experiment aims at assessing the accuracy of the present NWR task on a group of TD

bilingual children, not at identifying the impairment.
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4. Experiment

4.1. Participant

The participant in this case study was one English-Russian bilingual child (7;5) born and
raised in the UK. At the time of the study, the participant was attending local school in
English in Year 2. In addition, the child was attending Russian school once a week. A
sociolinguistic questionnaire confirmed the language status of the child as well as providing
background on his L1 and L2 exposure: the child had been exposed to both languages from
birth and had been using both languages on a daily basis in a number of social settings.
Additionally, the parental questionnaire revealed the child’s inclination towards English

(English dominance).

The child had not been previously diagnosed with having a language impairment. However,
the parental questionnaire revealed that the child had a certain degree of language difficulties
in Russian related to the pronunciation and differentiation of the following consonants: /s/ vs
/e:/ vs /z/, It/, and vowels /i/ vs /#/ (in Russian: m/my/>x, p and u/s1). The questionnaire also
noted that the participant had difficulties with spelling in both languages. The child had never
been diagnosed with a cognitive delay or hearing difficulties. Prior to the study, parental
consent was received, and the study was approved by the university ethics committee for

studies involving schoolchildren.

4.2. Assessment

4.2.1. Telepractice administration

The assessment procedure was conducted online, following the best practice
recommendations of remote assessment, or telepractice. Telepractice is a reliable assessment
model used by such organizations as ASHA (American Speech-Language-Hearing

Association)® and Pearson Assessments that enables the administration of speech and

> See for example: American Speech-Language-Hearing Association (ASHA). (2021). Considerations for speech, language,
and cognitive assessment via telepractice. https://www.asha.org/practice-portal/professional-issues/telepractice/#collapse 1
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language testing aimed for the purposes of assessment and/or treatment of various
impairments. Thus, the assessment was conducted in the participant’s home in a quiet room,

with the examinee’s parent taking part as the on-site facilitator.

The experimental setup consisted of the laptop with the camera, speakers, and microphone on
both the examiner’s and examinee’s side. The second computer screen was used to record
and score the materials, where online scoring was required. The audiovisual information
required for the testing was shared during an online meeting via the Google Meet platform.
Testing was performed over two sessions, each taking 40-45 minutes. In one session, TROG
and the bilingual English-Russian NWR task were administered. In the second session,
CNRep, YARC, and Raven’s CPM were tested. Sessions were conducted two weeks apart.
Some of the tasks (bilingual English-Russian NWR, TROG, and CNRep) were pre-recorded
by native speakers of English, while others (YARC and Raven’s CPM) were conducted live
by the author of the present work, who is not a native speaker of English. The standardized
assessments were administered following the instructions in the respective manuals. For the

bilingual English-Russian NWR task the details of the assessment are provided below.

4.2.2. Specifics of the bilingual EN-RU NWR administration

Since the assessment of the structural validity of the bilingual English-Russian NWR task
was the main interest of the present study, more attention is paid to the description of this
task. First of all, the British English version of the test was administered in order reflect the
geographical location and linguistic preferences of the examinee. The test was presented via a
Power Point presentation created specifically for the purposes of this study. Apart from the
auditory stimuli, the presentation contained visual stimuli that had been designed with the
purpose of maximizing children’s engagement and attention throughout the study. Such
visual stimuli are often used in other child-oriented NWR tasks, for example, the LITMUS
Crosslinguistic Nonword Repetition test (COST Action IS0804 Language Impairment in a
Multilingual Society: Linguistic Patterns and the Road to Assessment) that presents the
children with a bead game, where the examinees are building up a necklace as they progress

in the assessment.

Similarly in terms of the child-friendly design, the bilingual English-Russian NWR task was

presented using a “Fishtalk” game developed to accompany the auditory materials. During
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the game, the child was invited to look at an image of a marine habitat that initially appeared
empty. As the child repeated three stimuli, a new object would appear in the sea (thus
equaling to 16 various objects for each series of three stimuli repeated). The child was thus
asked to populate the sea by repeating “fishwords” or the imaginary words of the sea
inhabitants. Selected visual materials are included in the appendix (2). Before the task itself,
practice items were administered to make sure that the child understood the task. The
examinee’s responses were recorded. The recordings were transcribed and scored offline after

the assessment.
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4.3. Results

4.3.1. Raven’s CPM

The results of the Raven’s CPM are presented in the Table 5. The percentile rank of the
participant’s raw score on three sets of tests (32) is 96. This score is within the percentile
class 95.5 — 99.5, which corresponds to the 1Q class = 125 — 135 (central value = 130); the
performance can thus be considered “very high”. In terms of the error pattern, the participant
made 4 errors in total, where 75% of errors are figure repetition, and 25% are inadequate
differentiation errors. In summary, the examinee successfully passed the background 1Q test,

which confirms that the results of the subsequent tests cannot be attributed to a cognitive

delay.
Percentile 1Q Class range 1Q Category Z score
96 (95.5-99.5) 4% 125 — 135 (130) Very high 1.65

Table 5. CPM Results

4.3.2. YARC

YARC results are presented in Table 6. For this assessment the standard score was selected as
the measure of reading skills, with the following result: accuracy = 94, reading rate = 103,
and comprehension = 110. This measure expresses a child’s performance in relation to the
spread of scores obtained by a sample of children of the same age. YARC standard scores
have an average of 100 with SD = 15. According to YARC authors, approximately 96% of all
standard scores fall between 70 and 130 (Snowling et al., 2012). Then, according to the
YARC manual, a pupil with a standard score of 115 is good reader, and one with 125 is an

excellent reader (Snowling et al., 2012).

It must be noted that, first, the cutoff points used above are calculated for monolingual
children, and second, they can be debated even in some monolingual scenarios. With these
cutoff points being accepted, the examinee’s performance can be classified as follows:
accuracy — below average (standard score = 94; percentile rank = 34), but no reading problem

is indicated; reading rate is average (standard score = 103; percentile rank = 58), while

56



comprehension is above average (standard score = 110; percentile rank = 75). The assessment

thus places the examinee within the expected range for a pupil with average reading ability.

Age at
Name: Participant 1 assessment: 7:05
Passages
read: Level 1 A, Level 2 A
[ | |
Summary of scores
Ability score Standard score | Percentile rank | Age equivalent
Accuracy 36 [94 34|6:09
Reading 511103 58|7:07
Rate
Comprehen 551110 75|8:10
sion
Analysis of reading errors
Mispronunciations | Substututions Refusals Additions Ommissions Reversals
Total error 3 4 1 1 9 1
type
% of total 15.8% 21.1% 5.3% 5.3% 47.4% 5.3%
errors
Analysis of comprenhension questions
i Knowledge- .
Cohesive E-Iaboratlve Evaluative based . thera! Vocabulary dependent
inference . information
inference
Number of 3 1 1 3 7 1
questions
Percentage 66.7% 100.0% 100.0% 33.3% 100.0% 0.0%
correct
Table 6. YARC Results
4.3.3. TROG2

4.3.3.a. TROG?2 quantitative interpretation

For the present assessment the TROG2 version of the test was used. Quantitative results of
TROG?2 are presented in Table 7 and are as follows: the participant successfully passed 12
blocks, which converts to 30" percentile (standard score 92), with age equivalent 6;6. The
interpretation of the scores offered by the TROG2 manual states that a percentile of 50 is
average for a child’s age; thus, the examinee’s score is below average. A note must be taken,
however, that this is not a cutoff point for a language impairment: many clinicians regard a
score that is one SD below the mean as an indicator of an impairment, which corresponds to
16™ percentile or less (Bishop, 2003). Based on this principle, the examinee shows below-

average performance without indication of an impairment. Another note of caution must be
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considered: similarly to the YARC test and the other language tests used, the normative

sample and the following norms take into account monolingual development.

Block Grammar Correct Sequence |[Pass/Fail

A Two elements 13 4314(134314P

B Negative 3424|3424 P

C Relative in, and, on 2332|2332P

D Three elements 2314|2314 P

E Relative SVO 4212|4212 P

F Four elements 2344|2344 P

G Relative clause in subject 2134|2134°P

H Not only X but also Y 1444|2444 F

I Reversible above and below 1233| 1133 F

J Comparative/absolute 1313|1313 P

K Reversible/passive 3213|3213 P

L Zero anaphor 4112| 4114 F

M Pronoun gender/number 1232|1332 F

N Pronoun binding 2212|1212F

@) Neither X nor Y 2414|4414 F

P Xbut notY 3132(3132P

Q Postmodified subject 4143|4143 P

R Singular/plural inflection 1323 | 1322 F*

S Relative clause in object 4134|4134 P

T Centre-embedded sentence 1124|2313 F

Total blocks passed 12
Standard score 92
Percentile 30
Age equivalent 6:0

Table 7. TROG2 Results

4.3.3.b. TROG?2 qualitative interpretation

With qualitative interpretation of the TROG2 results, we can answer the question of which

grammatical structures are giving the examinee particular difficulty. Table 7 shows a list of

passed and failed blocks along with the corresponding grammatical structures being tested.

There are a couple of notes that must be made to the list: first, the block R, despite being

considered failed for the quantitative measures, might be considered as a pass in this measure.

The failure is suspected to be due to the examinee’s lapse of attention and recklessness rather

than genuine difficulty with this structure since adequate understanding was subsequently

58



demonstrated after the data for the quantitative analysis had been taken, which is permissible

in TROG?2 (Bishop, 2003).

Thus, the list of the grammatical structures where the examinee showed poor performance is
presented in Table 8. As shown in the table, there are seven types of grammatical errors that
were observed in the test: the “not only X but also Y structure as in the pencil is not only
long but also red, the reversible above and below as in the pencil is below the fork, the zero
anaphor as in the man is looking at the horse and is running, the pronoun gender and number
as in she is pointing at them and pronoun binding as in the man sees that the boy is pointing
at him, the “neither X nor Y” structure as in the girl is neither pointing nor running, and the

center-embedded sentence as in the sheep the girl looks at is running.

Block Grammar Correct Sequence |[Examinee's sequence
H Not only X but also Y 14442444 F
I Reversible above and below 1233|1133 F
L Zero anaphor 4112|4114 F
M Pronoun gender/number 1232|1332 F
N Pronoun binding 2212|1212 F
O Neither X nor Y 2414|4414 F
T Centre-embedded sentence 1124|2313 F

Table 8. TROG2 Incorrect Items

One of the questions that TROG2 can help to answer is whether the participant’s processing
memory skills are adequate. Looking at the breakdown of the examinee’s errors, one can see
that that the examinee is capable of understanding not only single words, but also
remembering and combining the meanings of two, three, and four words in a sentence,
because the examinee passed the blocks A-G. The items where the examinee made an error
(H, I, L, M, N, and O) also require storing and processing of three or four elements. However,
one cannot infer from these errors that they necessarily have to do with the processing
memory storage as they can also be attributed to a lack of knowledge of these particular
grammatical structures. In order to conclude whether thar examinee’s processing memory
span is adequate, the results obtained on CNRep must be considered (see chapter 4.3.4
CNRep). As demonstrated, CNRep results are in line with this hypothesis, proving that the
child’s difficulties with TROG can be explained by the knowledge of grammar rather than

inadequate processing memory span.
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4.3.4. CNRep

The examinee (age 7;5) scored 31 points on the CNRep, which can be converted to either 50
centile (29 points) or 75" centile (33 points) on the CNRep normative data table, which is
within the norm. The observed error pattern is the presence of a consonant cluster word-
initially, word-medially, or word-finally. The phonological nature of the clusters differs, and
there is no particular type of pattern for their constituents. The most difficult error-type is a 5-
syllable item with one or more consonant clusters in medial and/or final positions. Next
follow 4-syllable items with final CC and 3-syllable items with a cluster, regardless of the

placement of the cluster. A breakdown of errors by syllable is presented in Table 9.

Name Total Erroritem 1 |Erroritem 2 |Error item 3 |Error item 4
Subtotal A (1-20) 16

Subtotal B (21-40) 15

Total by syllable Points

2 syl 9| ballop

3 syl 8|brasterer skitikult

4 syl 8|contramponist|empliforvent

5 syl 6 |reutterpation [sepretennial |voltularity |versatrationist
Total correct 31

Table 9. CNRep Errors

4.3.5. Bilingual EN-RU NWR Task

Since the bilingual English-Russian NWR task is the primary test in the current case study,
the results will be described with more detail than the results for CNRep. The scoring of this
task was conducted per each complete stimulus, i.e., if there is at least one repetition error for
an item, the item is treated as incorrect; if there are no errors, the item is assumed to be
correct. The stimuli where the participant systematically struggled with specific phonemes
which were also confirmed by the parental interview, were not counted as incorrect. For
example, the Russian stimuli containing an alveolar trill /t/ as in npyruk /drugik/ were scored
as pronounced correctly when the participant replaced the phoneme by the alveolar
approximant (an English variant of /t/) or by the phoneme /I/, which is a commonly observed

difficulty in children learning Russian.

60



The errors are shown in Table 10 and Table 11, highlighted in red. In summary, the
participant achieved the following scores on the two languages of the task: English = 21 (out
of 24 total); Russian = 18 (out of 24 total). In the English part of the test, all the errors are
located in the non-wordlike (NNW) part of the stimulus list. Also, the majority of the

observed errors are in the four-syllable stimuli. The breakdown of the errors is the following:

o fadip /feedip/ — two-syllable item; no CC, error type = phoneme substitution;

e duntimolap /dan'timolop/ — four-syllable item, middle CC, error type = phoneme
addition;

e pifabimon /pifeebimon/ — four-syllable item, no CC, error type = phoneme

substitution.

In the Russian part of the test, most of the errors are located in the NNW list, similarly to the
English part. Two errors are located in the wordlike list (MNW). Most of the errors (4/6) are

four-syllable items. The breakdown of the errors is as follows:

e Ttynama /tvle‘ma/ — three-syllable item, NNW, no CC, error type = phoneme omission;

® 30J0TOBBIN /zalo‘tovij/ — four-syllable item, MNW, no CC, error type = phoneme
omission;

e ceHOBaIOK /sinave‘lok/ — four-syllable item, MNW, no CC, error type = phoneme
omission;

o Tpykuamiot /truokiidii‘lot/ — four-syllable item, NNW, initial CC, error type =
phoneme addition;

o Tupunawmn /thriindili‘ip/ — four-syllable item, NNW, middle CC, error type =
phoneme omission;

e xyumc /‘xiili 1s/ — two-syllable item, NNW, no CC, error type = phoneme substitution.

61



WORDLIKE NW NONWORDLIKE NW
2 syl 3 syl 4 syl 2 syl 3 syl 4 syl
cavely parrotful companily fupeton tumpilit duntimolap
MIDDLE CLUSTER |/'kexviz/ /'paeratful/ /'kampanily/ |MIDDLE CLUSTER |/'fju:ptan/ /'tampzlzt/ /dan'tzmolap/
dryful sparrowly grocerily plopek flitidel blylifiton
INITIAL CLUSTER |/ 'drazful/ /'speeraulr/ /'grausarzlr/  |INITIAL CLUSTER |/ pla:pek/ / 'fli:tzdel/ /blar'lzfitan/
wayly babyful diarily fadip tamifol pifabimon
NO CLUSTER /'weilz/ /'berbzful/ /'dararilx/ NO CLUSTER [feedip/ /'taemifol/ /pifeebiman/
beely teddiful familiful thoppin thopilan talifisop
NO CLUSTER /'bi:lz/ /'tedzful/ /'feemalxful/ NO CLUSTER /'02:pin/ /'0a:p1lan/ [tee'lifisap/

Table 10. Bilingual En-Ru NWR task — English Part Errors

WORDLIKE NW NONWORDLIKE NW

2 syl 3 syl 4 syl 2 syl 3 syl 4 syl

rop6ok NUCbMOBbI necncToBbli ¢putna TaKkneAyk TUPUHAWAUN
MIDDLE CLUSTER  |/ger‘bok/ /p'1si‘movij/ [Vir'slistevij/ MIDDLE CLUSTER |/‘fiitle/ /teklir‘duk/ [trnditli‘ip/

APYruk rna3osbii BHYYaTOBbIN ABocu CTYPUMYT TPYKUAUAOT
INITIAL CLUSTER /‘drugitk/ /gle‘zovij/ Jvnu‘teetavij/ |INITIAL CLUSTER  |/‘dvosit/ /stor‘mut/ [trokiidir‘lot/

6anuk ropoAuK CeHOBaAoK 3anyH Tynama nvnaHucoT
NO CLUSTER /‘balizk/ /gare‘dik/ /s'tnave‘lok/ NO CLUSTER /‘zapun/ /tule‘ma/ /Vipenit‘sot/

Ay6uk NUPOXKMK 30/1070BbIN Xunuc MUTUAOH YKY/MTYAOH
NO CLUSTER /‘dubizk/ /p't'rozik/ /zala‘tovij/ NO CLUSTER /il 1s/ /mittitlon/ /zubtu‘lon/

Table 11. Bilingual En-Ru NWR task — Russian Part Errors

4.3.6. Preliminary results

Before moving on to the NWR task performance result, it is necessary to consider the
interplay of the cognitive test, language proficiency test, and the proposed NWR task. First,
the child’s language proficiency in English was assessed using a test of reading skills, YARC,
and a test of grammar, TROG-2. On YARC, the participant scored within the age norm for an
average reader. On TROG-2, the child scored below average for a monolingual norm,
however, without a severe delay. Coupled together, YARC and TROG demonstrated that the
examinee’s comprehension of English across the two different modalities (reading and
grammar comprehension) is below average, but still adequate for a monolingual norm (i.e.,
not signaling a language delay). Since the child’s performance is adequate for his age, he is
expected to be familiar with certain morphological knowledge that children are expected to
gain by that age, including the suffixes -/y and -fu/ used in the construction of morphological

nonwords in the proposed NWR task. Therefore, the participant is expected to show the

62



morphological effect in the NWR task, i.e., items constructed from familiar morphemes

should be easier to repeat than the items containing no familiar morphemes.

Then, the participant was tested on the CNRep in order to assess his phonological working
memory and provide a standardized benchmark that the proposed NWR task would be
compared to. Among all the standardized tasks used, CNRep has the most direct relationship
to the studied NWR task because it offers a one-to-one comparison of the participant’s
behavior on such measures as the cluster effect and item length effect. Therefore, the two
tests can be juxtaposed to provide the said comparison. Now, the child’s CNRep performance
demonstrated the length effect typical for TD monolingual and bilingual children (i.e., the
longer the item, the more difficulty for the child to repeat it). Based on this, the participant is
expected to show length effect on the proposed NWR task. As it comes to the CC effect, it is
not present in the child performance on CNRep (i.e., the child does not find items with a
cluster harder to repeat and can repeat them as successfully as items without a cluster). We

therefore expect no cluster effect to appear in the results on the proposed NWR task.
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5. Discussion

The goal of the current study was to assess the proposed bilingual English-Russian NWR task
in order to attest whether it has the potential to detect DLD in bilingual children learning the
English-Russian language pair. The study sought to answer the question whether the
proposed NWR task can show adequate performance results for a TD bilingual child when
evaluated against a set of standardized language ability tests. For the NWR task to be
considered adequate, the effects observed on the task are expected to match the effects
observed on the other tests in terms of the morphological complexity effect, item length
effect, and phonological cluster effect. Also, there should be a visible relationship between

the effects observed in L1 (English), and L2 (Russian).

The method selected was a case study with one candidate who was assessed on a set of
standardized tests and then on the proposed NWR task. The standardized tests were chosen
with the aim to reveal potential dependencies between the child’s performance on the
proposed NWR task and a specific set of skills: general cognitive development, multi-modal
English language proficiency (reading and grammar), and phonological processing and
working memory. First, it should be noted that since the candidate’s normal intellectual
ability was confirmed using Raven’s CPM, low scores obtained on some linguistic tasks must
be attributed to the linguistic knowledge and not a cognitive delay. Now, the summative
results of the other tests can be considered in detail in order to answer the question posed

above.

5.1. Cumulative results on three predictors: item length,
morphological complexity, and CC

In order to answer the research question, we should summarize the child’s performance by
the three studied variables: length effect, morphological effect, and the CC effect. To begin
with the length effect, longer items were more difficult for the participant on both versions of
the bilingual En-Ru NWR task: four-syllable items were the hardest items in Russian and in
English. CNRep results match this observation with 5-syllable items being the hardest.
Therefore, the tests revealed the presence of the item length effect. As stated before, observed
length effects are most likely related to the limitation in phonological working memory,

which, to a certain extent, is normal and observed in TD children taking NWR tests. For the
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participant of this study, normal working memory ability is confirmed by both CNRep and
TROG; therefore, normal behavior on the NWR-English is expected. In Russian, a greater
item length effect is expected as this language is L2, or the weaker one for the participant,
which might explain why the observed effect is larger in this language. Since both English
and Russian versions show adequate presence of the length effect, it is possible to conclude

that the results of the proposed NWR task match standardized tests on this measure.

Moving on to the morphological complexity effect, morphologically complex stimuli in this
NWR task are designed in such a way that they should be perceived as easier to repeat than
the nonwords that do not contain any morphological information. This mechanism is
explained in the chapters above, but to reiterate, these nonwords contain the morphemes (root
+ affix) that a child of seven years of age is expected to know in both English and Russian
languages. The present study shows this effect in both the English and Russian test versions:
in English, all three errors are located in the NNW part of the list, while for Russian, the
majority (4/6) of errors are located in the NNW part of the list.

For Russian (L2), the child might be less familiar with the grammatical base of the stimuli
(root and/or suffix), so this assumption can explain why the child made two errors in
morphologically complex items (possibly, the child did not have the available knowledge to
match to the studied stimulus. A test conducted in Russian would be needed to confirm that).
For the English (L1) part of test, this result can be matched to an earlier the TROG measure
which confirms that the child’s knowledge of the English grammar is within the norm and
thus acts as a predictor of the adequate performance on a task where age-specific grammar
knowledge is expected. It is therefore assumed that the child could rely on the lexical and
morphological knowledge stored in the long-term memory when repeating the stimuli,
meaning that the familiarity with the parts of the stimuli made the process of nonword
repetition easier. To conclude this chapter, the proposed En-Ru NWR task demonstrates

expected behavior with regards to the morphological complexity variable.

Finally, the last aspect that remains to be studies is the phonological cluster (CC) effect. With
regards to the CC, as has been discussed above, both bilingual and monolingual TD children
find it harder to repeat items with a phonological cluster. In the present study, the participant
demonstrated a CC effect on CNRep, meaning that the items containing a cluster were harder

to repeat than the items without a cluster (8 out 9 errors contain a CC either word-initially,
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word-medially, or word-finally). However, neither version of the bilingual En-Ru NWR task
showed a cluster effect: in English, 1/3 error items contains a cluster, while in Russian, 2/6
error items contain a cluster. This is an interesting observation because, ostensibly, there is a
mismatch between the child’s performance on CNRep and the proposed task. However,
returning to the child’s CNRep errors shown in Table 9, it becomes evident that the CNRep
items with a CC, where the participant made an error, typically contained more than one
cluster: four error items contained 2 clusters, three error items contained 3 clusters, while

only one error item contained 1 cluster (sepretennial).

It is, therefore, expected that since TD children consistently show difficulty in items with a
consonant cluster, the number of clusters might affect the result of a repetition attempt.
Consequently, the participant’s performance on the proposed bilingual NWR cannot be
perfectly matched to CNRep as the latter test uses considerably harder stimuli with more CCs
per item. Where there is only one CC in an item, the results obtained on CNRep and the
bilingual NWR task are not that far apart: in English there is one error, while in Russian there
are two errors in an item that contain only one cluster. It is therefore concluded that the
results of both CNRep and the bilingual NWR tests show a relationship, while not direct
dependency.

To summarize the results, it is evident that the child’s performance on the proposed bilingual
NWR task matches the performance on the standardized tests that act as predictors.
Therefore, the first question of the study can be answered positively: the proposed task
demonstrates adequate performance because its result is dependent on the child’ knowledge
of grammar, lexical/morphological knowledge, and phonological working memory. In other
words, the results obtained from the proposed NWR task with this participant are not
distributed at random but behave in a way predicted in the previous chapters of this study.
The implications of this result are that the present NWR task has the potential to distinguish
DLD in a bilingual child. The study, however, has certain limitations that will be discussed in

the chapters below.
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5.2. Limitations

As stated above, the present work has demonstrated the given NWR task’s potential to
distinguish a language impairment in a bilingual child (and conversely whether performance
is adequate). However, the study was only conducted as a case study with one participant.
The first limitation therefore is the lack of evidence of the test’s ability to demonstrate similar
results for a larger sample. Thus, in order to make a definitive statement that this test can be
used for the purposes of distinguishing DLD from typical language development in bilingual

children, a further statistical analysis with a large sample is necessary.

Then, statistical data are essential to answer one of the questions of the present study, which
is whether the proposed NWR task has the potential to discriminate between the three
different types of variables that could be affected in a child with DLD, namely morphological
processing, phonological processing, and working memory. With the case study, the answer
to this question can be given only tentatively: from the observation of the child’s results, it
appears that the test could be able to map language delay on to one of the three variables as
there is a clear interplay between predicted performance based on specific competencies and
actual results. However, this observation cannot be proved right without statistical data, and

thus additional testing is required.

The second limitation concerns the way the two languages were analyzed in this study. As
mentioned in chapter 2.6.2. Testing both languages, whenever bilingual language
development is concerned, it is essential that both languages are assessed. The reasons for
that are manifold: first, one should be able to recognize language transfer phenomena and
distinguish them from a pathology, and second, one should be able to compare both
languages in terms of grammar and lexical knowledge, because in a typical bilingual child,
unbalanced development with one language leading and the other lagging is expected, while

DLD is known to appear in both languages.

In the present study, the NWR task analyzed both languages the participant speaks, but the
standardized tests only assessed English, the dominant language. The data for L2 were only
collected via the parental questionnaire. Even though the collected information is reliable,
and the NWR performance is in line with it, it cannot certify that the child’s lexical and

grammatical knowledge corresponds to age norms in L2. This information could be helpful in
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analyzing the child’s errors on the Russian NWR version as it would supply some insight into
the child’s familiarity with the lexical roots and the suffixes used and explain the errors in

more detail.
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6. Conclusion

The main focus of the present study was to design and test a novel language-specific
nonword repetition task (NWR) for bilingual children speaking the English-Russian language
pair. The task was created for the assessment of language delay known as developmental
language disorder (DLD) in bilingual children in the given language pair. Thus, the present
work consists of two main parts: the design of the task and the trial via a qualitative case

study with a bilingual child.

As it comes to the construction of the task, the present study has considered a number of
cognitive processes that bilingual development involves, such as the interplay of long-term
and working memory, phonological development, morphological knowledge, and other
phenomena related to the coexistence of two languages in a child’s mind. To construct the
bilingual language-specific NWR task, variables used in other NWR tasks have been studied
and described in the previous chapters. The work proceeded with the three variables: the item
length, which is related to the phonological working memory, articulatory complexity, related
to phonological processing, and wordlikeness (specifically, morphological complexity) that is
related to the knowledge of grammar and long-term memory. These variables informed the

final test design that is presented above in the chapter 3.1. and in the appendix (1).

The second part of the study was concerned with the assessment of the novel NWR task in
order to ascertain whether the task has the potential to distinguish language delay in a
bilingual child. The assessment was conducted via a case study with an English-Russian
bilingual with typical language development. A comparison of the child’s performance on the
proposed NWR task and a series of standardized tests acting as performance predictors was
used as the methodology. The case study has demonstrated that that the results obtained by
the child on standardized tests that assess specific competencies, such as the knowledge of
grammar, reading ability and nonword repetition ability, matched the results obtained on the
corresponding parameters of the NWR task. This, in turn, means that the study has confirmed
the task’s potential to determine the presence of a language delay in a bilingual child

speaking English and Russian.

The present thesis also notes on the limitations of this study, being aware of the need to

conduct further quantitative research with a larger sample of participants in order to

69



determine the task’s reliability and precision. It is also for that reason that the present
conclusion does not include a definitive answer whether the variables of item length,
morphological complexity and phonological complexity can be used to recognize the source
of the child’s language difficulty (i.e., whether the impairment is caused by phonological
processing, morphological processing, or working memory). Therefore, follow-up studies are

suggested to investigate the points above.

In conclusion, the last observation worth making is that the present work has demonstrated
how the two languages in a bilingual mind are governed by the principles discussed in the
earlier theoretical overview chapters of this thesis. Looking at the case study, one can see
how the L1 and L2 exist as two separate and yet coordinated entities: for example, increased
length of the stimuli causes errors in L1, but it causes even more errors in L2, so the effect is
greater in the non-dominant language. Similarly, non-wordlike (morphologically simple)
items are harder for the child than the items that sound like real words in L1, but they are
even harder in L2. The implication of this simple observation is the fact that only one of the
two languages cannot be selected to act as the informant of the linguistic abilities of a
bilingual child as it only shows one side of his or her language ability. As stated earlier by
Thordardottir (2015) and Armon-Lotem & Jong (2015) in chapter 2.6.2 Testing Both
Languages and other recent research in this field, the presence of two languages influences
the knowledge of grammar and/or vocabulary aspects of these languages so that they often
appear unbalanced or underdeveloped. Because of this factor, there is now a growing interest
among researchers in developing specialized tests that are able to test both languages of a
bilingual child with equal fidelity and precision. The present study thus contributes to the
growing wealth of research that stresses the need for testing bilingual individuals in both of

their languages due to the complex interplay of the languages in the bilingual mind.
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8. Resumé

Predkladand diplomovéa prace se zabyva navrhem a vyhodnocenim nového testu opakovani
pseudoslov (Eng. nonword repetition task, NWR) schopného detekovat vyvojovou jazykovou
poruchu feci (Eng. developmental language disorder, DLD) u anglicko-ruskych bilingvnich déti.
Mezi odborniky je dobfe znamo, Ze rozlisit typicky vyvoj od vyvojové poruchy u bilingvnich déti
muze byt velmi narocné, protoze bilingvni déti Casto mivaji n¢které jazykové potize v jednom
anebo obou svych jazycich, coz je u bilingvnich déti normalni jev (Armon-Lotem et al., 2015a).
Vyvojovéa porucha teci je Castym onemocnénim, které postihuje 7 — 10% déti predskolniho veéku
(Armon-Lotem & Jong, 2015). Proto je hodnoceni vyvojové poruchy feci bilingvnich déti casto v
poptedi diskurzu o bilingvni jazykové akvizici. Existuje jiz fada klinickych a vyzkumnych
nastrojl, které se zaméfuji na hodnoceni jazyka v anglicky mluvici populaci, pfi¢emz oblibenou
metodou hodnoceni Casto jsou testy opakovani pseudoslov. Predkladanid prace se pokousi
napomoci tomuto vyzkumu tim, ze predstavuje jazykové specificky test opakovani pseudoslov,
ktery by mohl byt potencidlné¢ vyuZzit pro hodnoceni bilingvnich déti v anglicko-ruském

jazykovém péru.

Teoreticka ¢ast prace predstavuje problematiku bilingvniho osvojovani jazyka u déti a srovnava ji
s monolingvnim osvojovanim jazyka. Prehled za¢ind ranym fonologickym vyvojem u
monolingvnich a bilingvnich déti a pojednava o zrani procesi osvojovani jazyka do 12 mésict
véku. Hlavnim zavérem téchto kapitol je, ze vSechny déti, bez ohledu na jazyky, kterymi mluvi,
prochdzeji v prvnich mésicich Zivota stejnymi kli¢ovymi fazemi, jako je citlivost k rytmickym
vlastnostem jazyki, citlivost na fonematické kontrasty, a zizeni vnimani s odkazem na nativni
zvukovy systém. Bilingvni kontext pfidava k tomuto obrazu nékolik st¥ipkt. Dikazy naznacuji,
ze budouci dvojjazycéné déti se od samého pocatku uci rozliSovat mezi svymi rodnymi jazyky, i
kdyz patii do stejné rytmické skupiny. Bosch a Sebastian-Gallés (2001) napiiklad ukazali, ze
Ctyfmésicni kojenci, ktefi se uci Spanélsky a katalansky, registruji riizné jazyky, piestoze oba tyto
jazyky jsou slabi¢n¢ casované. Bilingvni osvojovani tak mlZze pohanét ranou schopnost
rozliSovat vice jazykovych kontrasti, naptiklad rozliSovat dva podobné jazyky — coz je

dovednost, kterd u jednojazy¢nych kojencti nebyla prokazana.

Dale se v piehledu zabyva bilingvismem jako pojmem a zamétfuje se na kognitivni aspekty
bilingvniho vyvoje, v€etné jeho vlivu na pamét, fonologické procesy, lexikon a obecné aspekty

kognitivniho vyvoje. Zde je bilingvismus popsan s ohledem na dal$i dimenze, jako je vék néstupu
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a poradi osvojovani. Zde se bilingvni osvojovani déli na simultanni bilingvismus (mluv¢i je
vystaven dvéma jazykim bud’ pfi narozeni, nebo v raném détstvi) a sekvenéni bilingvismus
(¢lovek se uci druhy jazyk poté, co byly polozeny zdklady pro osvojeni prvniho jazyka) (Montrul,
2009). Shrneme-li tuto ¢ast, bilingvismus je komplexni pojem, ktery lze nejlépe definovat
v ramci souvisejicich funk¢nich konceptii odkazujicich na doménovou specifi¢nost, kompetenci,
odbornost a rovnovahu dovednosti mluvéiho. Moderni pojeti bilingvismu umoziuje pohlizet na

néj Siroce a zahrnout scénare, kdy znalost obou jazykii nemusi byt nutn¢ stejna.

Dalsi kapitoly teoretického ptehledu predstavuji vyvojovou poruchu feci a diskutuji jeji definici
a aspekty. Obecné lze fici, Zze vyvojovd porucha jazyka je deficit v jazykovém vyvoji
a schopnostech déti, ktery neni spojen s zadnou jinou vyvojovou poruchou (C. Norbury et al.,
2008). Existuje vSak jiny termin pro DLD uznavany v oboru: SLI (Eng. specific language
impairment). Tato Cast prace se pokousi o jednoznacnost pojmi a vysvétluje volbu terminu DLD.
Vsima si také rozdilného zachdzeni s DLD v evropsko-americkém a ruském kontextu. Velky
rozdil v ruské klinické tradici spo¢iva v tom, ze DLD existuje jako pojem (obecnd nedostatecnost
reci rusky: obmee Hemopaszsutue peun, OHP), ale standardizované néstroje pro hodnoceni DLD
nebyly az donedévna k dispozici. Hodnoceni DLD se vétSinou opira o kvalitativni méftitka, jako

je odborné pozorovani (Lopukhina A. et al., 2019).

Teoreticky ptehled postupuje s nastroji hodnoceni DLD a popisuje nejpopularnéjsi metody
hodnoceni, jako je SRep, neboli tloha opakovani vét (Eng. sentence repetition task), kdy subjekt
slysi n€kolik vét a doslovné je opakuje. Dalsi oblibenou metodou hodnoceni jsou testy opakovani
pseudoslov. V nich jsou ucastnici pozddany, aby poslouchaly sérii nesmyslnych slov
modelovanych v souladu s fonologii jejich rodného jazyka a poté je opakovaly. V poslednich
letech se NWR doporucuje jako spolehlivy nastroj pro hodnoceni monolingvnich osob hovoficich
fadou jazykt, naptiklad anglic¢tinou (napt. Bishop et al., 1996), ital§tinou (Casalini et al., 2007).
Tyto testy jsou nyni Siroce studovany i u bilingvnich populaci (ptfehled viz Chiat, 2015). Je také
diilezité poznamenat, ze v souc¢asné dobé¢ existuje a pouziva se celd fada NWR testd (napt. NRT,
CNRep) a kazdy test mize byt vice ¢i méné€ piesny pii hodnoceni fonologické pracovni paméti,

morfologického zpracovani a dalSich domén diky navrhu podnéta tlohy.

Metodologie je zakoncena popisem klicovych aspektil konstrukce testu NWR, kterymi jsou délka

polozky, artikulacni slozitost a slovni podobnost podnétd. Kazda z téchto proménnych muze
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ovlivnit vykon c¢lovéka v ukolu opakovani pseudoslov. Zacnéme délkou polozky: piedchozi
vyzkum ukézal, ze dels§i pseudoslova se détem opakuji hlife nez kratSi. Vysvétleni spociva ve
fonologickém zpracovani: aby bylo mozné opakovat neznamé slovo, je tieba ulozit do pracovni
paméti neznamou fonologickou sekvenci (Baddeley et al., 1998). Dalsi je artikulaéni sloZitost:
polozky se shlukem souhldsek se obvykle hiife opakuji nez polozky bez shluku. I kdyz neexistuje
definitivni odpovéd’ na to, pro¢ se to déje, vysvétleni mize byt castecné nabidnuto Spatnymi
"motorickymi schopnostmi feci" (Archibald & Gathercole, 2006). Posledni proménnd, slovni
podobné skutecnému slovu existujicimu v daném jazyce. Ve skutecnosti vSak slovni podobnost
zahrnuje takové jevy, jako je morfologicka slozitost, prozodie, fonotaktickd probabilita (Eng.
phonologic probability) a hustota sousedstvi (Eng. neighborhood density). KdyZz se tyto faktory
fidi vzorci daného jazyka, je pro dit€ snazSi opakovat pseudoslova a naopak. V dalsi
metodologické Casti prace jsou vysvétleny diivody vybéru konkrétnich proménnych pro faktory

navrhu daného NWR testu.

Hlavnim cilem metodologie je popsat navrh a prezentovat bilingvni anglicko-rusky test
opakovani pseudoslov. Zavérecny test predstavuje celkem 48 podnétl, 24 pro kazdy jazyk.
Navrhovany test opakovani pseudoslov manipuluje se tfemi proménnymi: délkou polozky,
morfologickou slozitosti a fonologickou sloZzitosti, o nichz se ptfedpokladd, Ze odpovidaji
specifickym mechanismiim zpracovani jazyka: fonologické pracovni paméti, fonologickému
zpracovani a znalosti gramatickych pravidel a dlouhodobé paméti. Konecné seznamy podnéti
jsou proto slozeny z polozek o 2-4 slabikéach, s jednim nebo zddnym souhlaskovym shlukem,
pricemz polovina podnétli je morfologicka (MNW) tj. sestavajici z existujicich morfémti, a druha
polovina — nemorfologickd a neobsahujici zadné existujici morfémy (NNW). Tato kapitola
pokracuje stanovenim ocekavani pro vykon typicky se vyvijejicich déti a déti s DLD
v navrhovaném testu. Oc¢ekava se tedy, ze typicky se vyvijejici bilingvni déti budou mit dobré
vysledky jak na MNW, tak na NNW, pfi¢emz sada MNW je snazsi v dominantnim jazyce diky
lexikalni podpoie a obeznamenosti s lexikalni fonologii a morfologii. Neopakovani polozek mize
signalizovat fadu faktort, napfiklad moZznd omezeni pii vybavovani dlouhodobé paméti nebo
omezené lexikdlni znalosti, mozny deficit fonologické pracovni paméti nebo deficit

fonologického zpracovani.
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V zéavérecnych kapitolach metodologie jsou stanovena ocekavani vykonu piipadové studie. Jako
prvni krok této ptipadové studie bylo nutné provést sérii zakladnich testl, které méti kognitivni a
jazykové schopnosti ucastnika. Kognitivni test (RCPM) funguje jako screeningové opatieni k
vylouceni ucastnikidl, ktefi by nemuseli byt vhodni pro studii, zatimco lingvistické testy
(hodnoceni gramatiky TROG2, hodnoceni ¢teni YARC a neslovni opakovani CNRrep) jsou

zahrnuty za ucelem plisobeni jako prediktory vykonu pfi plnéni hlavniho tkolu.

Experimentalni ¢ast navazuje na metodiku a popisuje piipadovou studii, jeji cile a predbézné
vysledky. Ona ptedstavuje tcastnika, ktery je simultdnné bilingvnim ditétem (7;5) s anglictinou
jako dominantnim jazykem. Béhem experimentu bylo dité¢ hodnoceno na sérii standardizovanych
testi nad rdmec navrzen¢ho testu NWR. Vysledky RCPM ukézaly, ze dité je pfijatelnym
kandidatem z hlediska jeho kognitivniho vyvoje. Vysledky testl jazykovych znalosti byly
nasledujici: ti¢astnik prosel YARC s pramérnym skére, TROG2 s podpriimérnym skore, ale bez
indikace postizeni, a CNRep s primérnym vykonem. S ohledem na navrhovany ukol NWR
doséhl ucastnik v obou jazycich nésledujicich bodl: angli¢tina =21 (z 24 celkem); rustina = 18 (z
24 celkem). V anglické ¢asti testu jsou vSechny chyby umistény v nemorfologické (NNW) cCasti
seznamu podnétl. Také vétSina pozorovanych chyb v obou jazycich je ve Ctyislabi¢nych

podnétech.

Dalsi, analyticka Cast prace interpretuje vysledky ditéte ve tfech standardizovanych testech
(YARC, TROG2 a CNRep) a zkoumd, zda vysledky ziskané v téchto testech odpovidaji
vysledklim ziskanym v navrhovaném testu opakovani pseudoslov z hlediska vzorci obtiznosti. V
této Casti je vidét, ze vysledky navrzeného testu NWR odpovidaji ocekavanim kladenym na
zacatku prace. Shrneme-li to, navrhovand uloha NWR prokéazala adekvatni vykon, protoze se
ukdzalo, Ze jeji vysledek zavisi na znalostech gramatiky, lexikalnich/morfologickych znalosti a

fonologické pracovni paméti ditéte.

Zavéerecné kapitoly prace predstavuji omezeni ptipadové studie, pficemz se zmifiuji pfedevsim o
dvou aspektech. Prvnim aspektem je, ze vysledek ruské casti testu NWR je tieba dodatecné
potvrdit testovaci baterii v rustiné. V této studii test opakovani pseudoslov analyzoval oba jazyky,
kterymi Gc¢astnik mluvi, ale standardizované testy hodnotily pouze angli¢tinu, dominantni jazyk.
Udaje pro druhy jazyk byly shromazdény pouze prostiednictvim rodi¢ovského dotazniku.
Druhym omezenim je nedostatek diikkazi o schopnosti testu prokazat podobné vysledky pro vétsi

vzorek. Aby bylo mozné definitivné fici, Ze tento test lze pouzit pro tcely odliseni DLD od

87



typického jazykového vyvoje u bilingvnich déti, je nutna dalsi statistickd analyza s velkym
vzorkem. Prace je zakoncena zjiSténim, Ze prezentovany bilingvni anglicko-rusky test opakovani
pseudoslov ma potencial odlisit DLD od normalniho bilingvniho vyvoje, jak bylo demonstrovano
na piipadové studii s jednim ucastnikem. V zavérecnych odstavcich je naznacen dal$i smér

vyzkumu a diskuze o relevanci prace v §ir§im kontextu lingvistického hodnoceni bilingvnich déti.
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9. Appendix

The Appendix contains lists of stimuli for the bilingual EN-RU NWR task and sample images
used for the presentation of the test in a child-friendly format. The design of the
child-friendly format and the images were created by the author of the thesis.

1. Lists of stimuli for bilingual EN-RU NWR task

Russian

WORDLIKE NW NON-WORDLIKE NW

2 syl 3 syl 4 syl 2 syl 3 syl 4 syl

rop66k MUCbMOBBIN | JIeCUCTOBbIIA $uTha TakneayK TUPpMHAMAWN
MIDDLE CLUSTER | /ger‘bok/ /p'is'movij/ | /lr‘siistevij/ MIDDLE CLUSTER | /“flitle/ [tekbr‘duk/ | /tirriindizl‘ip/

APpYruk rnasosbli BHYYATOBbIN Aasocu cTypumyT TPYKMAUNOT
INITIAL CLUSTER | /“drugizk/ /gle‘zovij/ Jvnu‘teaetavij/ | INITIAL CLUSTER | /‘dvosit/ [stori’'mut/ | [trokizdii‘lot/

6anuk ropogmnk CeHoBanoK 3anyH Tynama NIMNaHNCOT
NO CLUSTER /‘balizk/ /gare‘diik/ /s'tnave‘lok/ NO CLUSTER /‘zapun/ [tole‘ma/ /lzpenit‘sot/

ay6uk NUPOKUK 3010TOBbIN Xunuc MUTUNOH KYNUTYNOH
NO CLUSTER /‘dubizk/ /p't‘rozik/ /zala‘tovij/ NO CLUSTER /%l 1s/ /mittit‘lon/ | /zulito’lon/

English
WORDLIKE NW NONWORDLIKE NW

2 syl 3 syl 4 syl 2 syl 3 syl 4 syl

cavely parrotful companily fupeton tumpilit duntimolap
MIDDLE CLUSTER | /'keviz/ /'paeratful/ /'kampanilxz/ MIDDLE CLUSTER | /'fju:ptan/ /'tampalzt/ /dan'ttmolsp/

dryful sparrowly grocerily plopek flitidel blylifiton
INITIAL CLUSTER | /'drazful/ /'speeraulxr/ /'grausarilr/ INITIAL CLUSTER | /'plo:pek/ /'fli:tzdel/ /blar'lzfitan/

wayly babyful diarily fadip tamifol pifabimon
NO CLUSTER /'wertlxr/ /'bezbiful/ /'dararilz/ NO CLUSTER [feedip/ /'temifol/ /pifebiman/

beely teddiful familiful thoppin thopilan talifisop
NO CLUSTER /'bi:lr/ /'tedzful/ /'feemalzful/ NO CLUSTER /'02:pin/ /'02:p1lan/ [tee'lifisap/
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2. Child-friendly format presentation (excerpts)

a. Gamified presentation of the test

Repeat 3 “fishwords” to add 1 object to the ocean

b. Initial slide
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c. Final slide
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