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Introduction

Bi- and multilingualism has become a norm rather than an exception in the present-day
world. According to different estimates, more than 44% of the population in the world
is bilingual. Not surprisingly, this phenomenon has drawn a lot of scientific attention.
Though research on bilingualism has revealed numerous benefits, cognitive (Bialystok
2009; Kroll and Bialystok 2013), educational (Bialystok 2018), as well as linguistic
(Akhtar and Menjivar 2012); parents of bi- and multilingual children often express
concerns about the costs and benefits of early bilingualism. Negative attitudes against
early bilingualism may arise from misinterpretations and existing myths, not from
research findings. Not only parents but also educators have little knowledge about how
to teach bilingual children, accommodate their educational needs, and assess their
knowledge.

In the Polish context, the topic of bilingual children has arisen relatively
recently. Poland had been a remarkably monolingual country until the beginning of the
2010s when an increase in labour migration from Ukraine occurred. According to
statistics provided by the Polish governmental statistical office (GUS) in 2021, 457 000
foreigners officially held residence permits. Of them, 85 000 were children enrolled in
Polish schools (Statistics Poland 2021). Over the last decade, Poland has experienced a
significant increase of labour immigration from Ukraine. According to available
estimates, the population of immigrants in Poland has increased from approximately
100 000 in 2011 to a number exceeding 2 million in 2019 (GUS 2020). The war
outbreak in Ukraine in February 2022 has led to the largest refugee migration in Europe
after World War Il with a roughly estimated number of 4.2 million as of June 2022,
half of them were children (Duszczyk and Kaczmarczyk 2022). The number of
Ukrainians who fled the war into Poland reached 2 490 447 in April 2022, more than a
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half of them were children (UNESCO 2022). Apparently, in the coming years the
Polish educational system will have to face numerous challenges caused by the influx
of Ukrainian students. Data provided by the Ministry of Education and Science in
Poland in June 2023 indicates that a number of Ukrainian students enrolled into the
educational system in Poland equals 179 868, with 110 004 of them being primary
school children (Statistics Poland 2023).

The above-mentioned circumstances raise numerous questions and pose
challenges both in short- and long-term perspectives for the educators and parents,
among which evaluation of language and literacy (reading) skills of bilingual children
emerges as the most crucial. One primary obstacle arises from the limited availability
of screening tools in Ukrainian. Moreover, lack of research focused on reading
development in the context of Ukrainian-Polish bilingualism posits an additional
challenge. Given the above, the significance of research investigating literacy
acquisition in the Ukrainian-Polish context becomes evident.

This dissertation aims to explore reading development in Ukrainian-Polish
bilingual novice readers. The current study has two main goals to achieve. The first one
is to advance understanding of bilingual reading acquisition. Specifically, the study
focuses on exploring the developmental trajectories of reading in novice bilingual
(Ukrainian-Polish) readers, and compares them with their monolingual counterparts.
Additionally, this study investigates how reading skills in the two languages of
bilinguals develop over the first year of their schooling. Specifically, it explores early
cognitive predictors of decoding skills and reading comprehension in bilinguals’ first
language (Ukrainian or Russian, L1) and their second language (Polish, L2) and
compares them with those in monolinguals.

The second aim is more applied: to develop tools for assessment of early
literacy acquisition in Ukrainian and Russian (as the immigrant children speak either
Ukrainian or Russian as their L1) as part of the MABEL test battery. MABEL
(Multilanguage Assessment Battery of Early Literacy, Caravolas et al. 2018) is a tool
for early assessment of reading acquisition available online for registered language and
speech practitioners (https://www.eldel-mabel.net/). In the context of Ukrainian-Polish
bilingualism and educational needs in Poland, Polish (its adaptation commenced
earlier), Ukrainian and Russian versions of MABEL will be an asset for educators,

parents, speech and language practitioners.
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Given the aims of the study, a longitudinal design was adopted, as it allows to
evaluate predictive validity of various measures. Children were assessed at two time
points: at the onset of formal reading instruction (T1) and at the end of the first grade
(T2). To the best of my knowledge, this PhD thesis is the first research study to
investigate reading acquisition in Ukrainian-Polish bilingual children concurrently and
longitudinally.

The current thesis is divided into 9 chapters. Chapters 1-3 provide a review of
previous research. Chapter 1 reviews theoretical models of reading development,
focusing on the influential Simple View of Reading (henceforth SVR) framework
(Gough and Tunmer 1986; Hoover and Gough 1990). Chapter 2 explores early
cognitive precursors of reading and their roles in development. Chapter 3 discusses
crosslinguistic influence in second language acquisition and presents empirical
findings. It also examines moderator variables that impact L2 reading development.
Furthermore, Chapter 3 examines the validity of the Simple View of Reading in
bilingual contexts.

Chapters 4-5 present an overview of theoretical accounts and empirical evidence
of the effect of orthography on reading acquisition. Chapter 4 focuses on specificities of
reading acquisition in transparent orthographies, discussing the role of orthographic
consistency, transparency as well as morphological and syllabic complexity on reading
development. Chapter 5 compares linguistic features of the three transparent languages
under study (Ukrainian, Russian and Polish). It also presents an overview of empirical
evidence on literacy acquisition in the three languages.

Chapters 6-8 present the results of the current study. Chapter 6 describes the
overall study design, its methodology and formulates the specific research questions.
Chapter 7 presents the results of the concurrent study (T1) conducted at the beginning
of the first grade. Chapter 8 reports the findings of testing session 2 (T2) conducted at
the end of the first grade.

The last chapter summarizes the findings from the two testing sessions,
highlighting similarities and differences between patterns of cognitive predictors of
reading in the three groups as well as across the two languages of the bilinguals. The
chapter concludes with practical implications for future research.

Finally, since this thesis is interdisciplinary, drawing on research from
linguistics and psychology, in numerous instances it has turned out that these two

disciplines sometimes use identical or very similar terms while referring to different
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things. To avoid terminological confusion, certain decisions had to be made on word
choice. One of these terms is transfer. In second language acquisition (SLA) research
the term transfer refers to an integration of elements from one language to another (see
section 3.2.1), while in psychology of bilingual reading, the notion of transfer embraces
a wider scope of different processes in the two languages of the bilinguals. In my own
research on bilingual reading, | decided to use the term transfer throughout the thesis to
encompass the totality of interactions between processes taking place in bilingual
readers, both in L1 and L2. The other troublesome word is competence. In linguistics,
especially influenced by Chomsky’s model, competence is roughly equivalent to
proficiency, while in psychology, the term competence or competency usually refers to
a cognitive skill. Therefore, in the thesis | will be using the term competence in both
senses while referring to language knowledge or cognitive skill, as specified by the

context.
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Chapter 1: Reading development

1.1. Introduction

One of the core skills acquired during the first stage of formal education is reading,
which greatly contributes to a child's future academic success. In literate societies,
reading is considered to be an essential skill that opens unlimited perspectives in the
future. While most master this skill smoothly and effortlessly, some may struggle
learning to read, despite adequate educational input and exposure to print. Failure to
read leads to frustration, demotivation to pursue further education, low self-esteem, and
even behavioural problems. Not surprisingly, there has been a vast public and scientific
interest in how children acquire reading.

Being a complex multifaceted process, reading is acquired gradually as the
cognitive and neurobiological maturation develops. Therefore, it is crucial for
researchers, educators, and parents to understand what skills should be acquired by
novice readers at a particular developmental stage, what factors might alter reading
development, and how to help struggling readers.

The present chapter starts with a brief overview of different aspects of reading
addressed by researchers so far in skilled readers (adults) with a further detailed
discussion of theoretical accounts of reading development in children. First, prominent
stage and phase theories of word reading development in children are reviewed. Further
sections give an overview of theoretical accounts of reading comprehension
development in children. The final section provides a comprehensive description of the
SVR, one of the most influential frameworks of reading comprehension, with a detailed
discussion of each component of reading comprehension (decoding and listening
comprehension) and its respective sub-skills (e.g. phonological awareness, letter

knowledge, etc.). The SVR is of special importance for this study as empirical findings
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demonstrate it applies not only to monolinguals but also to bilinguals (e.g. Edele and
Stanat 2015; Papastefanou et al. 2021; Tobia and Bonifacci 2015).

1.2. Learning to read: Theoretical accounts

We were never born to read. Human beings invented reading only a few thousand years
ago. And with this invention, we rearranged the very organization of our brain (Wolf
2007:3).

Being one of the most remarkable human inventions, reading is a highly complex skill
that is often taken for granted by most who mastered it (Rayner 2011). Indeed, learning
to read changes lives. A core skill in all literate societies, reading requires rewiring of
our brain system as many cognitive processes engage in it.

Over the last century, reading has been researched extensively by cognitive
psychologists from different perspectives. However, as the nature of reading is highly
complex, it is unlikely to consider one insight sufficient to answer all the questions
posed by this multifaceted phenomenon. As an information-processing activity, skilled
reading as a complex process relying on a number of sub-processes, such as eye
movement control, word-recognition, sentence parsing, and discourse processing
(Rayner 2011). Thus, one theory of reading would not embrace its multifaceted nature.
Therefore, there are theories of word reading, theories of learning to read, theories of
reading disabilities (e.g. dyslexia), and theories of comprehension at different levels
(sentence comprehension, text comprehension) (Perfetti and Stafura 2014). Cognitive
theorists put forward a range of theoretical models to explain working mechanisms of
each sub-process.

A great attention was directed to skilled reading aloud (e.g. single word
reading) which has been of a particular focus of cognitive research in reading. Theories
of skilled reading are the most specified and sophisticated. At the time of this PhD
writing, there have been proposed three main computational theoretical models
accounting for skilled reading processes: the Triangle model (connectionist)
(Seidenberg and McClelland 1989; Plaut et al. 1996; Harm and Seidenberg 2004), the
Dual Route Cascaded (henceforth DRC) model of reading (e.g. Coltheart et al. 2001),
and the Connectionist Dual Process (henceforth CDP+ ) model (Perry et al. 2007, 2010,

2013). The Triangle model is considered to be a simulation of the process of learning to
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read in children as well as the adult system of skilled reading. The DRC model is
claimed as a static model of the skilled adult reading system. An attempt to synthesize
these two models is presented in the form of CDP+, which builds on the strengths of
the connectionists and dual route models while eliminating their weaknesses (Perry et
al. 2007), and is claimed by proponents to be a leading computational model of skilled
reading aloud (Ziegler et al. 2020). In general, there is an agreement that a skilled
reading process involves two key cognitive processes: the first one translates the word’s
spelling into sounds via phonology (alphabetic decoding), the second one enables to
access lexical representation of the words via direct route from the spelling. The models
state that reading involves stored knowledge of learned words (orthographic lexicon) as
well as knowledge of the relationship between graphemes and phoneme (Castles et al.
2018). These models simulating typical skilled reading in adults are presented here to
illustrate how complex word reading is, not to mention high order skill — reading
comprehension. However, the models will not be discussed in depth in this chapter as
the primary attention of the work is on reading development in young readers. Thus, an
outline of literature on reading development in children will be presented further in next

sections.

1.2.1. Reading development: Stage and phase theories

To understand the written text, one undergoes a transition from a novice reader to a
skilled reader. This transformation does not happen implicitly from an exposure to print
environment itself; it is a result of explicit instructions and practice. At the very initial
stage of reading, children have to learn how to crack the orthographic code (Ziegler et
al. 2020). How does it happen?

As a developmental process, learning to read occurs over developmental stages
or phases. Although stage and phase theories describe the developmental changes in
reading acquisition and both terms might be used interchangeably, there are differences
between them. In stage theories each stage is a prerequisite for the next one (i.e.
Piaget’s stage theory of cognitive development (1983) is a well-known example, where
stages are considered universal and obligatory). Whereas in phase theories, criteria are

not so strict as phases are cultural and context-dependent (i.e. stage A precedes stage B
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but it does not rely on it). Some of stage and phase theories focused on the description
of early stages of reading (e.g. word reading), others extend their scope to reading
comprehension. To understand the development of reading acquisition on a broad scale,
one should start with child’s development of word reading skills. Automatic
recognition of words is mastered through different qualitatively distinct stages.
Therefore, this section starts with an overview of some influential stage and phase
theories of early reading development focusing on word reading (Marsh et al.’s (1981)
Stage Model, Frith’s (1985) Stage Model, Ehri’s (1995) Phase Theory, Duncan and
Seymour’s (2000) Dual-Foundation Model).

Despite differences in a scope and attention paid to word reading, stage and
phase theories share a lot of similarities. Table 1 presents some of the most prominent
stage and phase models. Though stages’ names vary across models and their boundaries
do not necessarily coincide, they share a lot of core similarities related to
developmental transition from one stage to another.

In all models the very initial point of early reading acquisition is a pre-reading
stage, when children rely on visual and contextual cues to identify words (e.g.
storefront sign, a food label). Children can memorize the word salient features (e.g.
shape, size, colour), but they are not able to recognize the word without the context or
when it is presented in a different case. At this stage there is no proper decoding as
children have not learnt the alphabetical principle. Pre-readers are able to build
grapheme-semantic correspondences but not the grapheme-phoneme ones (Ehri 2005).

The second stage is a transitional stage at which children start using not only
visual and contextual cues but also graphemic cues (e.g. initial letters of the words).
However, not all researchers distinguish them separately, e.g. in Frith’s model these
two stages fit within one logographic phase.

The third stage emerges when letter knowledge is acquired, and grapheme-
phoneme mapping is taught. This is when children start to decode print to sound.
Consequently, through an exposure to print and explicit instructions, a self-teaching
mechanism develops, e.g. knowledge about grapheme-phoneme correspondence
enables reading of new words, creating their phonological representation and through
that accessing its meaning. This is a breakthrough stage as at this point children have
cracked the alphabetic code (Castles et al. 2018). In Duncan and Seymour’s model, this
stage slightly overlaps with partial alphabetic stage in Ehri’s model and involves two

foundational processes: logographic (i.e. storing sight words in memory) and alphabetic
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process (i.e. grapheme-phoneme mapping). Reading at this stage can be characterized
as slow, elaborate, inaccurate, and sequential (one grapheme at a time left to right). As
a child gets more experience with reading, and all or most of grapheme-phoneme
correspondences are established there is a transition to the last stage.

The common feature of the last stage in all models is sensitivity to letter
sequences that a child develops (e.g. sequence of -ing or -ed letter strings in English).
According to Ehri (2005), at this stage there is a shift in connections from primarily
phonetic to morphographic ones. Children read new words by analogy to previously
learnt grapheme-phoneme correspondences, boost their proficiency, and get ready for
developing the higher-order reading skill — reading comprehension, which will be
discussed later in this chapter.

Table 1. Summary of stage and phase theories of word reading.

Marsh et al. Frith (1985) Ehri (1995) Duncan and
(1981) Seymour (2000)
1 Linguistic Pre-alphabetic Pre-literacy
guessing Logographic
2 Discrimination Partial alphabetic
not guessing Dual Foundation
3 Sequential Alphabetic Full alphabetic (Iogographlc,
decoding alphabetic)
4 -
Hierarchical Orthographic Consolidated alphabetic ~ Orthographic.
decoding Morphographic

Despite some differences between stage and phase models, common patterns
exist in a way how typically developing children acquire basic reading skills. These
insights allow researchers and educators to observe and monitor children’s
development of reading and their progress. However, they are not without criticism.

First, one common criticism refers to an assumption that each stage must be a
prerequisite for the next. This assumption fails to take into account the influence of
cultural and instructional factors on reading development. For instance, students who
are taught using the whole word approach may go through a stage that emphasizes
visual recognition of words without attending to phonetic connections between letters
and sounds (this is the case in opaque orthographies like English). However, this may
not be true for children who learn to read through phonics (in more transparent
orthographies like Ukrainian or Polish). Thus, the notion that stages are universally

applicable is open to debate.
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Second, duration of a specific phase for each child acquiring skills may greatly
vary. Sometimes, the rapid development of phases may lead to their overlap, which
makes its strict distinction impossible.

Third, stage and phase models have received criticism for being overly
descriptive and lacking in explanations of the cognitive mechanisms that lead to the
transition from one stage/phase to the next.

Fourth, an oversimplification of the process of reading development was
another point of criticism. According to Share (1995), children have various processing
strategies available to them when reading, and the strategy they use can depend on the
properties of the text they are reading. Thus, the particular strategy that a child uses
may not be the only one available to them, but rather the one mostly used because of
the nature of stimuli.

As children progress from novice readers towards more skilled readers, word
reading becomes more automatized and fluent. Thus, readers’ strategies gradually
change from phonological decoding strategy to the direct orthographic processing one,
when the meaning of the printed word is directly accessed via semantic lexicon. This
shift is a vital step towards reading comprehension. Some theoretical accounts such
Chall’s (1996) Stage Model, Wolf’s (2007) Phase Model, the Simple View of Reading
Framework (Gough and Tunmer 1986; Hoover and Gough 1990) are discussed in this
section.

Chall’s (1983, 1996) Stage Model presents six stages which mark reader’s
progress and highlight a particular aspect of reading development.

The pre-reading stage (from birth to age 6) embraces a period when a child
accumulates and stores knowledge about sounds and words, developing basis of
phonological awareness (e.g. some words have similar sounds at the beginnings and at
the ends; words can be divided into parts and then the parts can be put together). This
stage precedes the formal reading instructions.

The initial or decoding stage (age 6-7) is marked by child’s acquisition of letter-
sound knowledge (grapheme-phoneme correspondence) and beginning of formal
reading instruction. The qualitative change at this stage is child’s gaining insight about
the nature of the spelling system of the alphabetic language.

The confirmation, fluency, or ungluing from print stage (age 7-8;6) is a

consolidation of previously learnt information. At this stage a novice reader can focus
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on developing automaticity of high-frequency words and enhance decoding skills
acquired at stage 1. By gaining experience, the reader gains courage and skills using
context, resulting into fluency and speed development.

The next stage, called by Chall as reading for learning the new (8;6-10), implies
gaining new knowledge through extensive exposure to print. That is when a novice
reader can read more complex texts but within one viewpoint, e.g. clear and
unambiguous interpretation of the information.

The multiple viewpoint stage (10-14) occurs when a reader is exposed to texts
requiring analysis and synthesis of more than one point of view. At this stage a critical
evaluation of read information is essential.

The last stage, coined by Chall as construction and reconstruction (14-18), is
the hallmark of reading acquisition. At this stage a reader is able to use selectively the
printed material in those areas of knowledge that are in the scope of one’s interest. In
other words, this is the stage when a critical thinking is developing.

Chall’s Stage Model provides a comprehensive model of developmental reading
stages, going beyond single word reading and embracing reading comprehension. It is
still one of the most acknowledged models in the field of developmental and
educational psychology. Not only is its theoretical contribution essential, but also its
practical implications for educators are worth noting. This model allows teachers to
track a developmental path of reading as well as to identify challenges a reader might
experience at a particular stage.

A more recent model, proposed by Maryanne Wolf (2007), identifies five
phases of reading development. Wolf's Phase Model of reading development, which is
presented in her book Proust and The Squid: The Story and Science of The Reading
Brain (2007), incorporates not only cognitive neuroscientific explanations of the
reading process, but also accounts for the impact of environmental factors on reading
development.

The first phase of the development is called an emerging pre-reader phase (6
month to 6 years old). This is when a child builds understanding of symbolic references
(akin to logographic stage in Frith’s model or pre-reading stage in Chall’s model). Two
important factors boosting the pre-reading development are (a) child’s exposure to

language, stories/books read to a child, and (b) a role of joint or shared attention (e.g.,
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emotional connection). In other words, to build a solid background for the reading
skills, a child needs to be well-read-to.

The second phase is named a novice reader phase (age 6-7). At this stage
children build a visual inventory of the alphabet’s arbitrary letter forms and consolidate
them in memory. There is a qualitative change in the visual attentional systems at this
stage (right-left orientation and top-down orientations of letters). For example, a child
learns to differentiate visually quite similar graphemes (e.g. <b> and <d> or <t> and
<f> letters in English). At this stage, the awareness of grapheme-phoneme
correspondence begins, which, in turn, boosts the development of phonological,
orthographic, and semantic awareness. In addition, Wolf emphasizes an importance of
explicit teaching of multiple meanings of some words (they build a so-called semantic
web) for further boost of vocabulary acquisition and enhancement of reading
comprehension.

The third phase is called a decoding reader phase (age 7-9). In this phase of
semi-fluency, there is a great shift from painstaking and elaborate reading to smoother,
more confident reading including prosodic elements. It is a stage of consolidating
phonological, orthographic and semantics skills acquired during the novice reader
phase. Basic skills of morphological awareness, which should be taught explicitly, are
essential for later fluent comprehension. In this phase, as fluency develops, attention
can be directed to inference and to prediction of information in the text. This is when a
reader gets time to think.

The fourth phase is a fluent, comprehending reader’s phase (ages 9-15). It is
characterized by almost automatic decoding processes developed, which frees up brain

capacities for learning to intergrade metaphorical, inferential, analogical information:

For the first time in reading development, the brain becomes fast enough to think and feel
differently. This gift of time is more important for our capacity to think endless thoughts
most wonderful (Wolf 2007: 143).

The final fifth phase is an expert reader’s phase (16 and older), when a reader
can integrate his life experience, read and lived, to allow a full comprehension to
encompass the whole range of complexity in any text. Words are processed
automatically, so there is almost instantaneous fusion of cognitive, linguistic, and

affective processes.
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Wolf’s model builds on Chall’s model by adding the importance of child’s rich
literacy environment and cognitive changes in the re-wired brain. She elicits a great
role of explicit teaching methods of phonics, semantics, constant exposure to print to
develop further comprehension skills. In Wolf’s model, the expert reader’s phase is
never ending through reader’s life. This model shows that the development of each next
phase is not possible without properly established preceding one. However, time to
acquire skills at each phase may differ among readers due to many factors, e.g. literacy
environment, individual cognitive precursors, teaching methods, socio-economic status,
and specifics of the language system (e.g. orthographic depth, writing system). Albeit
phases of this model to some extent overlap with previously introduced models of
reading development, an interesting aspect of this model is author’s’ explicit
suggestions about areas of specific educational focus at each phase (e.g. teaching multi-
meaning words at the second phase). In addition, Wolf draws on recent scientific
findings from neuroscience of developmental changes of the reading brain, explaining
how the reading brain changes with exposure to print (albeit it is beyond the scope of
the thesis).

1.2.2. The Simple View of Reading (SVR)

One of the most widely acknowledged theoretical frameworks for understanding core
cognitive skills that determines reading comprehension is the SVR (Gough and Tunmer
1986; Hoover and Gough 1990). The SVR appeared as an attempt “[t]o clarify the role
of decoding in reading and reading disability” (Hough and Tunmer 1986: 6). This
framework enables to explain individual differences in reading comprehension by
differentiating two distinct but interconnected skills essential — decoding and linguistic
comprehension.

It postulates that reading comprehension (henceforth RC) is the product of two
sets of competences, decoding (henceforth D) and linguistic comprehension (henceforth
LC). The original conceptualization of the SVR was presented in a form of a simple
multiplication formula: RC = D x LC. It posits that both skills are essential for
achieving success in reading comprehension; neither is sufficient alone. A child may

master decoding but without oral language comprehension skills will never
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comprehend the text; similarly, regardless of the linguistic comprehension level,
reading comprehension will never occur.

Reading comprehension is defined as an ability to derive the meaning (at the
sentence or text level) by getting an access to lexical information via print.

Within the SVR, decoding is defined as “[a]n efficient word recognition,
described as an ability to quickly derive a phonological representation from print to
access semantic information at the word level” (Hoover and Gough 1990: 130). The
beginner reader should build connections between already accessible phonological
representations of words in mental lexicon and its grapheme input by incorporating
grapheme-phoneme correspondence rules. Once these connections are built, a beginner
reader gets a direct access system to the semantic lexicon of words through
orthographic representations. The definition of decoding given by Hoover and Gough is
quite broad (as it includes both word reading, which implies lexical access, and
decoding, which refers to print-to-sound conversion). In other words, decoding builds a
path to further word recognition as decoding skills develop.

Linguistic comprehension is described as an ability to obtain lexical information
(i.e. semantic information at the word level) from oral speech, which enables
interpretation of information at sentence and discourse levels. In other words,
understanding the meaning of spoken words (listening comprehension) is core for
comprehending the whole sentence or a story.

Since its first introduction, the validity of the SVR has been widely supported
by a large body of research evidence. According to the meta-analysis conducted by
Garcia and Cain (2014), there is a strong correlation between decoding and reading
comprehension (r = .74) at the early stages of reading acquisition. As its strength
decreases in older age groups (r =.41), the correlation between listening comprehension
and reading becomes stronger. It is suggested that the reason for this shift is related to a
change in decoding ability. As word reading becomes more fluent and efficient, the
variance in reading comprehension explained by word reading diminishes. Hence, in
more competent readers individual differences in reading comprehension correlate most
strongly with individual differences in listening comprehension (Garcia and Cain
2014). A comprehensive overview of empirical evidence of the SVR validity is

presented in Chapter 3.
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Both decoding and linguistic comprehension rely on a number of underlying
cognitive skills as described by Hoover and Gough (2001) (Fig. 1). Detailed description
of each component is given below.

Concept about print refers to general understanding about the printed text. For
example, a child has to be aware of basic principles such as a text is read from left to
right and from top to bottom on a page (e.g. in alphabetic writing systems).

Letter knowledge, an ability to recognize and manipulate the units of the
alphabetic writing system, is crucial for successful development of reading.

Knowledge of the alphabetical principle is conscious understanding that there
is a systematic internal relationship between letters (graphemes) and sounds
(phonemes). In other words, knowing that words consist of sounds, and sounds
represent the letters’ set in specific order in words is crucial for reading development.
This competence is related to phoneme awareness and letter knowledge.

Cipher knowledge refers to familiarity of regular grapheme-phoneme
correspondences (e.g. letters of the alphabet correspond to speech sounds).

Lexical knowledge embraces reading of irregular words (e.g. in the English
language) that do not follow regular patterns and are pronounced differently. To read
them, a child has to access her metal lexicon, in which spelling, pronunciation, and
meaning are stored. However, this can be applied not only to sight words reading
(irregular words in English) but also to reading of familiar (previously learnt) words
through orthographic processing.

Phoneme awareness refers to the knowledge about words being built from
separate sets of units (phonemes) and an ability to recognise and manipulate them.

Language (linguistic) comprehension. To understand spoken language, two
domains of knowledge are required: linguistic knowledge (formal structure of a
language) and background knowledge (how the everyday world works). Linguistic
knowledge includes three large domains: phonology, syntax, and semantics. Phonology
is knowledge of the sound structures of a language (e.g. differences in meaning of its
basic elements, their relationship with each other). A child’s ability to hear and produce
sounds as well as an ability to distinguish one word from another builds a cognitive
foundation for effective communication. Semantics embraces understanding of
meaningful components of language at different levels: at the morphology level of

word (e.g. morphemes form words), at the word level (vocabulary) and at the higher
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level (e.g. words form sentences, sentences form discourse). Syntax deals with the
structural relationships of different classes of words (e.g. nouns, verbs, adverbs, etc.). In
other words, it is knowledge about the sentence structure.

Background knowledge is knowledge acquired from daily interaction with the
surrounding environment. Hoover and Gough (2001) present it as specific schemas
learnt by a child which are based on experience. Some of them are very basic (e.g.
birthday party schema includes giving gifts, eating cakes, playing games), whereas
others might be more sophisticated (e.g. knowledge about planets). Having rich
background knowledge allows a child to infer meanings during communication by

referring to previous experience.
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Fig. 1 Primary cognitive foundations of the SVR.

Decoding. As mentioned before, within the SRV the notion of decoding
includes not only grapheme-phoneme conversion (traditionally referred to as decoding
in a narrower context) but also word recognition (lexical access and retrieval of
semantic information of the word based on its orthographic representation). In later

elaboration of the SVR, Hoover and Gough (2001) define two core competences
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underlying decoding — cipher and lexical knowledge. Both are complex abilities based
on interrelated sub-competence.

This more detailed (relative to its first version) description of RC components
and their underlying cognitive skills enabled researchers to address different aspects of
reading comprehension development. Not only has it proved to be valid in alphabetic
languages (e.g. Bonifacci and Tobia 2017; see Florit and Cain 2011 for a review; Joshi
et al. 2015; Protopapas et al. 2012), but it was also found to be applicable in non-
alphabetic languages (Ho et al. 2012). Moreover, it has been validated in studies with
second language learners (Verhoeven and van Leeuwe 2012) and bilingual learners
(Bonifacci and Tobia 2017).

Although the SVR has greatly contributed to understanding of reading
comprehension, there are some issues in the literature to be discussed. First, there is an
unresolved issue as to the nature of the interaction between the components —
multiplicative or additive. Hoover and Gough (1990) proposed the multiplicative model
RC = D x LC, whereas Dreyer and Katz (1992) suggested additive relationship of two
variables (RC = D + LC), arguing that total lack of decoding and/or linguistic
comprehension skills (when equal 0) are extremes. Later, some researchers supported
this assumption, finding an additive model to be a valid support in their studies (Savage
2006; Kirby and Savage 2008).

Second, the SVR does not explain how two core components develop and how
their interaction with reading changes (Castles et al. 2018). Further research findings
indicate that relationship between two components and RC is dependent on the grade
(or age). Thus, decoding accounts more for RC variability in early grades, whereas
language comprehension tends to predict RC better in later grades (Catts 2018). This
shift may occur differently through developmental changes, depending on the
orthographic consistency, in which reading is acquired. Research findings indicate that
decoding skills automaticity is developed earlier in transparent orthographies rather that
in opaque (Catts et al. 2005; Joshi et al. 2015). Therefore, development of these
components is not in parallel, which alters their predictive strength of the reading
comprehension.

Third, some researchers claim that two components do not fully explain RC and
addressed a question of adding other components to the framework. A speed of
processing (henceforth S) was suggested as an additional element in the Component

Model of Reading (Joshi and Aaron 2000). Their findings revealed that a speed of
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processing added 10% to the model along with 48 % of RC variance explained by
decoding and language comprehension. The proposed formula was presented as RC =
RxRC +S.

Last, it has been claimed that the simplicity of the representation of reading
comprehension constructs “[h]as contributed to some false impressions about
comprehension” (Catts 2018: 319). Catts argues that representing decoding and
comprehension in similar graphical ways (e.g. similar sized fonts) gives the impression
of unidimensional nature of two constructs, which is not, in fact, true. Being a
multidimensional by nature, RC cannot be measured only by one single task (e.g.
multiple-choice questions). In fact, what one reads (a type of text) and for what
purposes greatly impacts reading outcomes measures (Pearson et al. 2014).

Overall, despite ongoing debates about the reductionist nature of the SRV and
other criticism, it should be noted that the SVR has contributed greatly to the
understanding of reading comprehension. Its title explicitly describes it as simple view
of reading, which perfectly justifies its simplicity. There is no doubt that it is a clear
conceptualisation of core processes involved in the reading comprehension. What is
more, it explicitly classifies types of poor readers, which advanced the reading
assessment and intervention programs around the world. Practical application of the
SRV framework for educational purposes should not be forgotten — it is the core basis

of the Primary National Strategy’s of literacy learning in the UK (Rose 2006).

1.3. Summary

The primary focus of this chapter is to present a description and an evaluation of some
prominent theoretical accounts of reading acquisition. Marsh (1981), Frith (1985), Ehri
(1995), Duncan and Seymour (2000) described reading development as a sequence of
developmental stages/phases. Despite rather superficial terminological differences,
stage and phase models are all very similar: they posit that the strategies that beginning
readers adopt to decode and recognize printed words change systematically over time
in the direction of greater flexibility and efficiency (which entails growing mastery of
the alphabetic principle). These models have greatly contributed to the understanding of

the developmental trajectories of core reading skills. They are of great value for
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researchers and teachers, providing a clear conceptualization of reading development
paths, and enabling educators to monitor the development of word reading skills in
children from the early stages of reading acquisition.

The second set of stage/phase models and theories (Chall 1996; Hoover and
Gough 1986, 1990; Wolf 2007) goes beyond single word reading and attempts to
explain acquisition of reading comprehension, which is an ultimate goal of reading. All
of those models have greatly contributed to our present understanding of reading

development, positing new questions, and leading to new findings.
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Chapter 2: Predicting individual differences in learning to
read: The role of early cognitive skills

2.1. Introduction

This chapter provides an overview of cognitive and language skills identified as early
predictors of reading in previous research. This task is difficult because the list of skills
that have been shown to correlate with reading is very long. Consequently, some
selection is necessary. The choice of variables to review here is motivated both
theoretically and empirically. Theoretically, as noted in Chapter 1, within the SVR
framework, reading comprehension is a product of decoding and language
comprehension (Gough and Tunmer 1986; Hoover and Gough 1990). From this
perspective, decoding skills are underpinned by phonological awareness as well as
letter-sound knowledge. RAN has also been widely acknowledged to relate to decoding
skills. These three constructs are vital for mastering decoding skills at the onset of
reading. However, understanding of the written text is not attainable without adequately
developed oral language skills. This broad construct embraces a range of language
(vocabulary, grammatical/semantic awareness) and cognitive (working memory,
inferencing, text structure knowledge) skills. Empirically, all the variables listed above
have also been shown to correlate with reading outcomes fairly strongly and
consistently.

This chapter not only identifies significant and robust correlates of reading, but
also seeks to clarify the causal mechanisms of these correlations. Four possible
scenarios of relationships between cognitive skills and reading outcomes have been

identified by previous research. First, some skills acquired before (formal) literacy
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acquisition enable (or at least facilitate) learning to read (i.e. true prerequisites or
facilitators). Second, leaning to read (even informal preschool exposure to print)
develops certain cognitive skills. Thus, these skills might be considered as
consequences of learning to read. Third, reciprocal causation exists between early
forms of certain skills and reading. In other words, early/rudimentary forms of
cognitive predictors might enable or facilitate reading, which, in turn, enhances the
development of this skill. Fourth, a particular skill may correlate with reading, yet, by
itself, be irrelevant to successful reading. The nature of its relationship with reading lies
in the fact, that an ability that underpins that skill is important for reading, not the skill
itself. Hence, apart from identification of the early cognitive correlates of reading, this
chapter attempts to identify which of the above-mentioned scenarios applies to each

particular skill discussed below.

2.2. Phonological awareness

It is widely acknowledged that phonological awareness (henceforth PA) plays a
fundamental role in the acquisition of reading skills, namely decoding. PA is an ability
to consciously identify sublexical units of words (i.e. syllables, syllable onsets and
codas, rimes, and phonemes) and to manipulate them (e.g. blend or remove phonemes,
identify rhymes, count syllables). PA has attracted a great research interest as it has
consistently been found to be directly linked to children’s success in reading
acquisition, explaining unique variance in reading skills above and beyond general
factors like age and nonverbal 1Q (Melby-Lervag et al. 2012). PA skills have been
proved to correlate with literacy outcomes both concurrently (e.g. Melby-Lervag et al.
2012; Swanson et al. 2003) and longitudinally (e.g. Hjetland et al. 2017; Powell and
Atkinson 2020). This appears to be the case across all writing systems and all languages
studied so far (see Landerl et al. 2022 for a review). Therefore, it is crucial to
understand mechanisms that underly the relationship between this fundamental literacy
skill and reading.

Historically, PA has been widely researched as a subcategory of the
phonological processing (also referred to as the phonological skills), which implies the

mastery of the sound structure of a language and its usage while listening, writing,
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speaking, and reading. Wagner and Torgesen (1987) regarded phonological awareness
as one of the three components of the phonological processing (along with
phonological coding in working memory and retrieval of phonological codes from
long-term memory (known as rapid automatized naming (henceforth RAN)). Yet, more
recent empirical studies tend to explore each of the phonological skills’ components
(PA, RAN and phonological working memory) as a distinct skill (beyond the umbrella
term of the phonological skills). That is because they seem to tap into distinct (though
interrelated) cognitive skills (Wolf et al. 2000). Thus, the phonological retrieval (known
as RAN) has been found an independent and robust predictor of reading difficulties,
even when PA skills were intact (Wolf et al. 2000). Phonological working memory
(henceforth PWM) seems to be more intuitively related to the phonological skills as its
main function is to simultaneously store and process sounds, while other operations are
performed. Yet, its relationship with reading has also been researched as a separate
cognitive skill yet interrelated with phonological awareness (Bellocchi 2017).

Some researchers differentiate the phonological skills and phonological
representations as two sources of variation in reading. Thus, Ramus et al. (2013) in
their study examined phonological deficits in four groups of readers (specific language
impairment (henceforth SLI) group, dyslexia group, a group with both SLI and
dyslexia, and a group of typically developing children). In all groups findings indicated
that apart from non-phonological skills (syntactic, morphological), two distinct sets of
phonological abilities explained the variance in reading — the phonological skills (PA,
verbal working memory and the rapid naming) and the phonological representation.
Phonological representation is the mental representation of the sounds and
combinations of sounds. It can be described and measured at different levels: acoustic
(pitch, loudness, duration of a word), linguistic (quality of speech sound production),
and cognitive level (a word is understood as a set of constituent elements - consonants
and vowels) (Goswami 2012). By distinguishing these two sets of phonological
abilities, Ramus et al. (2013) suggested that the phonological skills are more relevant
for written languages, whilst the phonological representation is relevant for oral
language skills. This claim seems to be justifiable considering that the quality of
phonological representations impacts vocabulary acquisition (especially in very young
children when they learn to detect word boundaries within speech, segment words,

sentences, etc.).
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So, what is the nature of the phonological awareness and reading relationship?
Phonological awareness (along with morphological, syntactic, and semantic-pragmatic
awareness) is the subset of linguistic awareness skills, which involves explicit access to
linguistic structures as well as the possibility of conscious control over them
(Szczerbinski 2001). It is broadly agreed that the relationship between PA and reading
reveals reciprocal causality: while some PA skills facilitate literacy acquisition and are
found to be developed in pre-literate children (e.g. syllabic and intrasyllabic
awareness), others emerge or get strengthened (e.g. phonemic awareness) as the result
of explicit engagement with phonology and orthography that is integral in learning to
read and spell (Hulme et al. 2005; Powell and Atkinson 2020) for a somewhat different
view see Castles and Coltheart 2004). Thus, it should be noted that the developmental
course of PA changes with the size of phonological elements involved (syllables,
intrasyllabic units, phonemes).

Larger phonological units are acquired first. Research findings show that the
awareness of syllables occurs spontaneously without any instructions in pre-literate
children. Indeed, even young children (4-5-year-olds) are able to tap the syllables in a
word (Anthony and Francis 2005; Bradly and Shankweiler 2013; Liberman et al. 1974).
The intrasyllabic awareness also develops early. Syllables are hierarchical structures
that groups phonemes into two intrasyllabic units. Syllables can be divided between the
initial consonant (or consonant clusters), called onset, and the vowel with the following
consonants — rime (e.g. b-ird); or between initial consonants with the vowel, called
body, and the remaining consonants — coda (e.g. bi-rd). Empirical findings show that
pre-school children demonstrate intrasyllabic awareness prior to the commence of
literacy instruction (e.g. Goswami 1991; Treiman 1992). Contrary to two previous
skills, phonemic awareness, an ability to manipulate phoneme strings, develops later
and is thought to be linked to literacy instructions. Empirical research has confirmed
results of seminal work by Liberman et al. (1974), finding that young children (not
exposed to printed text) experience difficulties while manipulating specific phonemes
of a word (e.g. Duncan et al. 2006; Goswami 2000).

Apart from the developmental aspect of the phonological growth, other factors
that might affect PA and reading relationship should be considered. Empirical findings
demonstrate that the PA-reading relationship can be moderated by several factors such

as writing system (alphabetic vs. non-alphabetic), orthographic consistency (transparent
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vs. opaque), type of reading outcomes (accuracy vs. fluency), reading domain (word
reading, pseudoword decoding, reading comprehension), type of PA tasks (e.g. by unit
measured: phonemic, intrasyllabic, syllabic, and prosodic awareness; by type of
manipulation: blending, isolation, deletion), and age. As these moderators have been
well-researched, a brief description of each is presented further.

First, writing system has been found to impact the PA-reading relationship as
the magnitude of the relationship tends to be stronger in alphabetic than in non-
alphabetic writing systems (for Chinese: Song et al. 2016; for Japanese Kanji: Inoue et
al. 2017). Intuitively, it can be inferred that PA skills may play a less important role in
word recognition in writing systems where phonology is presented very opaquely. Then
non-phonological cues (e.g. morphological awareness) would be more essential in
learning to reading single words in non-alphabetical writing systems (see Landerl et al.
2022 for a review). Indeed, while phoneme is the smallest linguistic unit that is mapped
to a grapheme in alphabetic orthographies, a syllable is more important in morpho-
syllabic orthographies.

Second, orthographic consistency in alphabetic orthographies, a regularity of
phoneme and grapheme mapping, has been found to influence PA-reading correlations.
Languages with regular (or mostly regular) phoneme-grapheme mapping are considered
to be transparent (e.g. Italian, Ukrainian), whereas languages where one phoneme can
be presented in a few different graphemes are labelled as opaque (or non-transparent)
(Seymour et al. 2003) Thus, it appears to be stronger in more opaque languages (e.g.
English) than in more transparent (e.g. Moll et al. 2014; Ziegler et al. 2010). A larger
number of inconsistencies and irregularities in opaque orthographies pose higher
demand on phonological awareness skills, which then expectedly would make it a more
significant precursor of reading in those orthographies. However, longitudinally this
pattern of relationships looks quite similar across orthographic systems (see Landerl et
al. 2022 for a review).

Third, a type of reading outcomes measured may alter the PA-reading
relationship. The correlations have been found to be stronger for reading accuracy than
for reading fluency (Powell and Atkinson 2021). As PA is assumed to enable children
to understand sublexical units, it should be more relevant for the development of
reading accuracy, which is based on precise decoding of sublexical units (e.g.

phonemes).
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In addition, reading domain (word reading, pseudoword decoding, reading
comprehension) has been identified to be another moderator. Thus, PA appears to have
somewhat stronger correlations with pseudoword decoding than with real word reading
(Swanson et al. 2003). Taken that word recognition involves activation of its lexical
representation, so called lexical route (Coltheart 1985; Coltheart et al. 2001), then word
decoding and PA relationships might be slightly weaker than those for pseudoword
reading, which purely rely on direct decoding. When it comes to reading
comprehension, PA has been found to play indirect contribution (via word reading) to
explaining its variance (Furnes et al. 2009).

Finally, the PA-reading relationship might be modified by a type of PA unit
measured. Types of PA tasks might be differentiated according to (1) the size of the
phonological unit measured and (2) type of manipulation task. As to the size of the
phonological unit, four different types of PA tasks are distinguished: (a) phonemic
awareness (an ability to identify and manipulate the phonemes that form the word)
(Boyer and Ehri 2011); (b) syllabic awareness (an ability to consciously segment,
identify, blend or manipulate the syllables in a word (Ziegler and Goswami 2005); (c)
intrasyllabic awareness (an ability to compare rhymes and onsets between the words
(Treiman 1992); (d) prosodic awareness (an ability to perceive the length, pattern, tone
of the statement in order to focus on their most important parts (Wade-Woolley 2016).
While phoneme awareness is considered to be the most relevant in some alphabetic
languages (e.g. Latin- or Cyrillic-based), this is not the case in other orthographies (e.g.
Nakamura et al. 2017 for akshara languages), where syllable awareness is of greater
importance. As to the type of manipulation tasks, they are three types: (1) blending (an
ability to combine phonemes together in order to create a word); (2) isolation (an ability
to identify, extract and name the initial or final phoneme of the word); (3) deletion (an
ability to identify and extract the initial or final phoneme of a word, pronouncing the
remaining part of the word). These tasks differ in terms of the difficulty level, starting
with PA blending, followed by PA isolation and PA deletion as the most difficult out of
three.

Considering all the above-mentioned aspects of the multifaceted PA-reading
relationship, an overall conclusion is that conscious identification and manipulation of
phonological units is linked to reading success to different extent in all orthographies.
This interaction is reciprocal and has been found to be modified by various factors.

Despite differences in study designs, measures used and tasks’ difficulty levels,
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empirical findings unequivocally show PA as a foundation skill for reading acquisition

across languages.

2.3. Letter knowledge

Written words in alphabetic languages are composed of letters. Unsurprisingly, letter-
name and letter-sound knowledge has been found to be one of the key foundation skills
of the development of word reading (e.g. Byrne and Fielding-Barnsley 1989, 1990;
Byrne 1998). The ability to name letters and letter sounds has been widely documented
to correlate with later decoding ability across different alphabetic languages (e.g.
Caravolas et al. 2001; Clayton et al. 2020; Muter et al. 2004; Wagner et al. 1994). It is
intuitive to assume that the knowledge of letter names and/or their sounds (which is
particularly important in less transparent orthographies where letter names and sounds
might differ) is essential for mastering letter-sound correspondence in print. The nature
of this relationship between letter-name knowledge and letter-sound mapping can be
simply explained by the fact that many letter names carry information about the sound
of the letter within them. Letter-name knowledge has been claimed to be a precursor of
letter sounds knowledge. In line with the so-called alphabetic theory (Ehri 1983; Adams
1990), it is thought that when letter names contain letter sounds, letter name knowledge
serves as background knowledge for a child to rely on while acquiring letter-sound
correspondence. Empirical research findings lend support to this claim. For example,
Treiman and colleagues (1998) found that English novice readers were better at
identifying the sounds of acrophonic letters (when the initial phoneme of letter’s name
contain its sound, such as /b/ or /p/) than nonacrophonic letters, such as <r> or <g>.
Thus, knowledge of letter names serves as a bridge to literacy in alphabetic languages
that have been explored so far (see Foulin 2005 for a review). Moreover, acquaintance
with letters is not limited only to letter names and letter sounds, novice readers have to
get familiar with several graphic shapes for each letter, namely upper case and
lowercase forms.

Though the general agreement exists as to an undisputable predictive role of
early letter-name and letter-sound knowledge, there are differences across studies as to

how letter knowledge is measured (letter names and letter sounds as separate variables
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or as a composite score of two measures). The predictive strength of letter naming skills
was established in studies with a combined single measure of letter-name and letter-
sound knowledge (e.g. Duncan and Seymour 2000; Gallagher et al. 2000). However,
there is a different view which suggests that pooling letter naming and sounding scores
can provide more insight into children’s knowledge about letters as each has a specific
predictiveness of reading achievement along literacy development (e.g. Caravolas et al.
2001; Wagner et al. 1994). It might be assumed that a combined score of letter
knowledge (letter names and letter sounds) might be more relevant before the formal
instruction begin as at this stage most children can recognize a letter either only by its
name or by sound. When letter-name knowledge level reaches a ceiling effect in all
children (after the formal instruction start), letter-sound development becomes a better
predictor of reading achievement (see Foulin 2005 for a review). However, there are a
few factors that should be considered: 1) letter-sound correspondence (how different
letter names and letter sounds are); 2) government-mandatory literacy programs
(whether letter sounds or letter names are taught in a particular order or both letter skills
are taught simultaneously). In more transparent orthographies (with close letter-sound
correspondence) letter names and sounds are taught simultaneously as it does not
impede reading. In this case, children would benefit from knowing letter names as it
gives them cues to build stronger grapheme-phoneme associations. In fact, studies show
that this simultaneous approach facilitates letter-sound acquisition in different
orthographies.

It should be mentioned that development of alphabetic knowledge is dependent
on a number of letter properties and child characteristics. There are several letter
properties that are sought to modify letter skills growth. They are (1) a letter category
(consonant vs. vowel), (2) a letter-name structure, (3) a letter’s position within the
alphabet, (4) its manner of articulation, (5) letter-sound correspondence (single like <p>
and /p/ or multiple like <c> with /k/ and /s/ correspondences), (6) the age at which the
sound is typically produced, the complexity of the letter’s shape, and (7) frequency in
print materials (Piasta and Wager 2010). All these factors to some extent account for
individual differences in children’s development of alphabetic knowledge. For
example, research findings indicated faster acquisition of letter-sound correspondence
in which the first sound of the letter name correctly corresponds to its sound (i.e. CV

letters - consonant + /i/ such as /di/ in <d>). VC letter patterns (i.e. /¢/ + consonant,
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such as /em/ in <m>) have been found more challenging to master for novice readers
(Justice et al. 2006; McBride-Chang 1999). However, the detailed examination of each
factor is beyond the scope of the thesis.

It is of importance to mention that empirical research findings have shown
strong correlations between phonemic awareness and letter-sound knowledge during
the very early stages of learning to read (Burgess and Loningan 1998; Caravolas et al.
2001). A recent longitudinal study by Powell and Atkinson (2021) with preliterate
children (3;11) demonstrated a significant correlation (r =.53) between phonological
awareness at 3;11 years and letter knowledge assessed 18 months later, demonstrating
close association between these constructs. Moreover, research findings indicate that
these relationships are bidirectional — letter-sound knowledge influences phonemic
awareness and phonological skills influence letter-sound learning (Piasta and Wagner
2010; Torrpa et al. 2006). Children may use their phonological abilities, notably
phonemic isolation skills, to extract the letter sound from letter name, isolating the
corresponding sound from the full syllable of the letter name. On the other hand, letter
name knowledge enhances their experience and awareness with different sounds and
sound combinations (representing letter names), which allows children to draw on this
knowledge while building phonological representations of graphemes.

Overall, it can be drawn that letter name and letter sound knowledge are key
foundation skills for literacy acquisition in all alphabetic orthographies. Though its
development might be influenced by a number of letter properties and educational
practices, it has been deemed to predict variance in literacy skills both concurrently and

longitudinally.

2.4. Rapid automatized naming

Rapid automatized naming is the speed of naming highly familiar stimuli, such as
colour patches, line drawings of common objects, letters or digits. It has been widely
considered as an important predictor of reading abilities in children since Denckla and
Rudel (1974, 1976). RAN has drawn a great deal of research and clinical interest, as
this apparently simple task correlates with ecologically valid outcomes, such as ADHD

diagnoses (Ryan et al. 2017), arithmetic performance (Hornung et al. 2017) and literacy
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skills across languages in monolingual children (e.g. Caravolas et al. 2013; Georgiou et
al. 2008; Landerl et al. 2019) as well as in bilingual children (see Kishchak et al. 2023
for a review). Numerous studies have found slow RAN performance to be a core deficit
in developmental dyslexia (Fernandes et al. 2017; Kirby et al. 2008; Wolf et al. 2002).
It is widely acknowledged that RAN-reading relationships are unidirectional (enhanced
RAN skills can boost reading outcomes but not in reverse).

While there is broad agreement that RAN is predictive of reading skills (both
concurrently and longitudinally), mechanisms underlying their relationship are still a
matter of debate. The major accounts are described below.

Advocates of the phonological processing account suggest that RAN tasks are
an assessment of how quickly phonological codes are accessed and retrieved from long-
term memory (Torgesen et al. 1994, 1997). As discussed before, in this view, naming
speed is one of three distinct yet interconnected phonological processing skills,
alongside phonological awareness and phonological coding in working memory. The
argument is that RAN performance and reading performance are related insofar as they
both depend on efficient phonological access and retrieval processes, which ultimately
are determined by the quality of underlying phonological representations.

Another account proposed by Wolf and colleagues (2000), often referred to as
the orthographic processing account, argues that the complexity of cognitive structure
of RAN tasks goes beyond the phonological processes. RAN tasks require precise
temporal coordination of several subprocesses (attentional, visual, phonological,
semantic) that resemble to some extent fine temporal integration of different processes
involved in reading (Wolf et al. 2000).

Kail and colleagues (1994, 1999) suggest that the speed of processing account
explains the relationship between skilled reading performance and rapid naming. This
account proposes that both reading and rapid naming rely on the quick execution of
underlying processes.

The working memory account, proposed by Amtmann et al. (2007), suggests
that the RAN-reading relationship reflects a shared requirement for the maintenance of
a set of names in working memory (specifically, its phonological loop component) that
allows to integrate phonological and orthographic representations of words in a timely

fashion.
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The attentional processes account of the RAN-reading relationship (Semrud-
Clikeman et al. 2000; Shao et al. 2013) emphasises response competition inherent in
rapid naming, and so the role of effective response inhibition processes in fast
production of correct responses.

The cascaded processing hypothesis introduced by Protopapas, Altani and
Georgiou (2013) claims that the mechanisms of the RAN-reading relationship change
over the course of development, but in advanced readers RAN is related uniquely to
reading fluency (of connected text or of lists of words). This is because RAN and fluent
reading both rely on cascaded processing, specifically one where “[m]ultiple items are
processed simultaneously, so that one item may be processed phonologically while the
preceding one is articulated and the next one is recognized visually” (Protopapas,
Altani and Georgiou 2013: 924).

The theoretical explanations mentioned earlier may not necessarily exclude each
other, as RAN tasks involve various cognitive subprocesses such as sustained attention,
response inhibition, feature analysis, pattern recognition, phonological and semantic
processing, and motor articulation. A failure in any of these processes could hinder both
naming and reading fluency (McWeeny et al. 2022; Wolf et al. 2000).

Even though RAN has been found to be one of the most universal and robust
predictors of reading, there is a considerable variation in the literature on the strength of
this relationship. While some studies report strong to moderate correlations (e.g. Chung
et al. 2021; Vataja et al. 2021), others reveal weak (e.g. Fleury and Avila 2015)
correlations. These inconsistencies in findings can be explained by differences between
studies, including the methods used to assess RAN and reading performance,
characteristics of the populations (e.g. age, reading level, etc). Therefore, it is essential
to draw attention to moderators that are thought to modify the RAN-reading
relationship. There is a number of moderators that have been well-reported in the
literature both concurrently and longitudinally.

First, a type of RAN tasks has been found to be one of the sources of variation
across studies. There are two RAN tasks categories: alphanumeric (letters and digits)
and non-alphanumeric (colours and objects). Non-alphanumeric tasks are typically used
with pre-literate children as a predictor of later reading development (e.g. Kirby et al.
2003; Landerl and Wimmer 2008). Whereas RAN letters and RAN digits tasks are

commonly used once children have learnt (or partially learnt) letters and digits.

45



Empirical findings suggest stronger correlations for RAN alphanumeric than RAN non-
alphanumeric tasks (see Araujo et al. 2015 for a review; Lervag and Hulme 2009). One
of the explanations might be that alphanumeric tasks better capture the nature of RAN-
reading relationships as fast retrieval and repetition of a string of letters seem to be
more relevant for word reading than retrieval of colours and objects. In other words,
children need to know letters (and digits) to read words and texts to comprehend.
Bowey et al. (2005) argued that stronger associations between RAN alphanumeric tests
with reading might be a mere effect of letter knowledge (weak letter knowledge would
slow RAN performance and word reading). However, Araujo et al. 2015 questions that
claim, arguing that if this is the case, then non-alphanumeric tasks would not show any
correlations with reading at all. Therefore, both alphanumeric and non-alphanumeric
RAN tasks are predictive of reading development, though alphanumeric ones are more
relevant and predictive of reading success for children after the commencement of
literacy acquisition.

Second, measure of reading outcomes (accuracy vs. fluency) is considered to be
another important moderator. RAN-reading correlations have been found to be stronger
for fluency than for accuracy in different orthographies (see Aradjo et al. 2015; Song et
al. 2016 for reviews). This finding is not surprising considering that both RAN and
reading fluency share a time component. In other words, the speed with which RAN
task items are retrieved and the speed for retrieving phonological representations of
words from long-term memory during reading tap the same construct — a global speed
of processing (Kail and Hall 1994; Kail et al. 1999). Another explanation was
suggested by Protopapas, Altani and Georgiou (2013) and later supported by Altani et
al (2020), claiming that RAN and reading fluency may relate to a shared ability to
simultaneously process multiple items in serial fashion. Thus, in both cases (while
performing RAN task or reading words) an individual has to visually identify an item,
retrieve it from the long-term memory (while identifying another item in parallel), then
articulate it (while phonologically retrieving the preceding one).

In addition to reading measure, type of reading tasks (also called reading
domain) has been shown to modify RAN and reading relationship. Most empirical
studies use word reading, pseudoword decoding, text (passage) reading, and reading
comprehension tasks as a measure of reading. Word reading and pseudoword reading

are typically assessed by tasks of single word or pseudoword reading (timed or
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untimed). That is when a participant is asked to read accurately a list of words or
pseudowords within a given time limit. As reading develops, tasks get more complex
and include those measuring sentence or passage accuracy (number of correctly read
words in a sentence or a passage) or efficiency (number of correctly read words per
given time unit). Reading comprehension has also been measured in various ways
across studies, among which the most common tasks comprise text reading with a
follow-up set of multiple choice, open-ended or closed-ended questions. Naturally, such
a variety of reading tasks has led to mixed empirical findings across languages.
Nevertheless, recent meta-analyses of RAN-reading relationship have provided reliable
evidence that RAN-reading relationships tend to be stronger for word and pseudoword
reading as well as for text reading than for reading comprehension (see Araujo et al.
2015; McWeeney et al. 2022 for reviews). Moreover, some findings indicate
correlations to be somewhat stronger for word reading than for pseudoword decoding,
suggesting that orthographic processing that underlies both RAN and word reading
might explain this difference. Whereas PA might be more predictive of pseudoword
reading performance as readers can just rely on phoneme-grapheme correspondence
then, without any orthographic or semantic cues as in word reading tasks. However,
such findings have not been replicated in a meta-analysis in Chinese, a non-alphabetic
orthography (Song et al. 2016). The strength of correlations was similar for both word
and pseudoword reading.

The role of writing system as a moderator has also been examined. General
findings of meta-analyses in different orthographies demonstrate rather similar strength
of the RAN-reading relationship across different orthographies. Though Aradjo et al.
(2015) found stronger relationship for reading fluency measures in non-alphabetic
orthographies, this finding was not replicated in Song et al. (2016) study in Chinese.
Therefore, it can be assumed that RAN’s predictive strength is universal across
different orthographies.

Not only writing system but also orthographic consistency (in alphabetic
orthographies) might moderate the RAN-reading correlations. As previously
mentioned, alphabetic languages vary with regard to the consistency of phoneme-
grapheme mapping (Ziegler and Goswami 2005). Up to date, only two meta-analyses
addressed this issue, revealing mixed results. Whereas Chen et al. (2021) were not able

to identify any differences between transparent and opaque orthographies, Aradjo et al.
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(2015) reported stronger RAN-reading correlations for opaque orthographies than for
transparent ones, both for accuracy and fluency measures.

Age of participants (or grade) is another essential moderator across studies.
Findings are mixed as some identified no difference across grades (Chen et al. 2021)
and others reported an increase of the strength in the RAN-reading relationship with
grade (see Araujo et al. 2015 for a review). However, it should be noted that in Araujo
et al. (2015) only fluency measures remained quite stable across grades (from
kindergarten to 5+ grade). In contrary, correlations between measures of reading
accuracy and RAN diminished with grade. Landerl et al. (2022) attempt to explain such
findings suggesting that as reading accuracy achieves close to ceiling effect with more
exposure to print (at least in more transparent orthographies), its correlations with RAN
fades.

Last, as RAN is considered to be a robust predictor of developmental dyslexia
(Wolf and Bower 1999), reading status of participants (typical or atypical reader) has
been explored as an essential moderator of the RAN-reading relationship. Results of
meta-analyses of correlational studies did not demonstrate difference between typical
and impaired readers (see Swanson et al. 2003; Araujo et al. 2015; McWeeney et al.
2022 for reviews).

Overall, RAN strength in predicting reading outcomes has been proved to be
robust in various writing systems and orthographies with varying degree of consistency.
It appears to be a universal and unidirectional precursor of reading. Its robustness and

validity has been proved to stay throughout the development of reading.

2.5. Working memory

Working memory (henceforth WM) refers to capacity to store and process information
for short periods of time while engaging in ongoing cognitive tasks simultaneously
(Baddeley 1986). Its relationship with reading has been widely researched.
Theoretically and empirically, there are at least two reasons why WM is deemed to play
an essential role in reading acquisition. First, its relationship with decoding skills (an
ability to translate written language into speech by converting letters into sounds) can

be explained by a required simultaneous processing and storage of letters and sounds.
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At the early stage of reading when this process is elaborate and not yet fully automatic,
first, a novice reader converts letters sequentially and then blends them sequentially
(not in parallel as a proficient reader does). These temporal conversions have to be
stored in short-term memory (henceforth STM) while the semantic/lexical information
of the word is activated. Second, WM is known to correlate with a higher order literacy
skill — reading comprehension. Comprehension is considered the most complex literacy
task that involves the coordination of different reading and cognitive skills. This
process requires maintaining of the words being decoded (for new words) or recognized
(for learnt words) in memory while other higher-order semantic and syntactic
processing are being performed.

Theoretical validation of WM-reading relationship can be explained within the
multi-componential model of working memory introduced by Baddeley and colleagues
(Baddeley and Hitch 1974; Baddeley 1986, 1996, 2017). There are four key conceptual
parts of the model: (1) the central executive (CEO) of working memory, which
performs main functions (i.e. inhibition, shifting and updating), (2) the phonological
loop (inferior to CEQO), which stores and rehearses auditory/phonological information;
(3) the visual-spatial sketchpad (subordinate to CEO), that stores information in the
form of images and shapes, (4) the episodic buffer (a transitional storage device
between the CEO and the two subordinate systems), which holds bound and integrates
information from different sources (Li 2022). Within this model, it can be inferred that
processes involved in reading require active engagement of the central executive (of
working memory), the phonological loop (short-term phonological working memory)
and the episodic buffer (to integrate the information between phonological working
memory and central executive). While reading, a novice reader might need to
simultaneously store sublexical (phonemes, syllables) and lexical units (words) and to
arrange them for higher order processing (blending, syntactic analysis etc.) That would
engage the central executive of working memory for coordinating read information
(e.g. comprehension monitoring, making inferences, etc.) Then, phonological loop
(STM) would be required to store and rehearse phonological units (phonemes) of words
as reading input is coded phonologically (Szczerbinski 2001). The episodic buffer
would be needed to integrate the information between the phonological working
memory (stored items) and the central executive.

Empirical research findings have provided ample support to the theoretical

assumptions of the relationship between working memory and reading. Yet, findings
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are inconsistent across studies. While some find negligible contribution of WM to
reading (e.g. O’Shaughnessy and Swanson 2000), others found WM ability to almost
fully explain variation in reading abilities (e.g. Mclintyre 2015; Weissinger 2013).
Methodological differences across studies and usage of different measures are likely to
be the cause of such discrepancies. Given that WM is a multi-componential system,
measures used to assess different components of WM vary across studies. WM
measures can be broadly divided into two categories: simple and complex tasks. While
simple tasks measure the storage capacity of the components, complex tasks tap into
both, storage and processing.

The phonological short-term memory is usually measured by tasks that require
recalling of items in oral or written form (nonword or pseudoword span, word span,
digit and letter span). They were found to moderately correlate with word reading and
pseudoword decoding (e.g. Bellocchi 2017; Gathercole et al. 1994, 2005) as well as
with reading comprehension (e.g. Cain et al. 2004; Christopher et al. 2012; see Peng et
al. 2018 for a review).

Measures of the episodic buffer usually require integration of information. A
sentence repetition task (where a participant is asked to repeat sentences presented
aurally with an increasing level of difficulty) is often used to assess the capacity of the
episodic buffer. This task involves an integration of received information from short-
term phonological working memory with long-term memory, which is then combined
with the outcome of semantic and syntactic analyses (Li 2022). Despite its simplicity at
first sight, repeating a sentence is not just a memorization task. In order to accurately
recall a sentence, one must parse the sentence, analyse the thematic relations (order of
events), identify and interpret the underlying syntactic representation, elaborate an
articulation plan, and produce it (Levelt 2001). Evidence that sentence repetition
measures the capacity of the episodic buffer can be found in developmental research.
Alloway et al. (2004) in a study of 4-6-year-old children found that sentence repetition
ability formed a separate construct from the central executive and the phonological
loop.

Finally, the central executive measures can be distinguished between two types:
those measuring performance on integrated and independent activities. Integrated tasks
are complex tasks, which require both processing (e.g. such as decision tasks where a
participant is asked to decide whether a sentence is meaningful or unmeaningful) and

then storage tasks (e.g. tasks where a participant is asked to memorize and later recall
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the final word in a sentence). Independent measurements of the central executive can
measure its different functions, namely inhibition, shifting and updating. Among the
three, inhibition has gained most attention in the field. Inhibition is thought to be
involved in the process of reading as it allows to control for guessing errors (De Rom et
al. 2023). While reading, novice readers quite often try to replace a word by its
orthographic neighbour. In this case an inhibition is important to suppress the irrelevant
word articulation. As reading becomes more automatic, the development of inhibition
increases as well. Altemeier et al. (2008) discovered that inhibition increases steadily
from Grade 1 to 6. The most frequent verbal inhibition task used in the literature is a
Stroop task, which requires to read colour words in congruent and incongruent
conditions (a participant should read the word red written in green colour). The faster
an incongruent word is read; the better inhibition control is. Inhibition has been mostly
investigated in relation to reading comprehension (Keiffer and Christodoulou 2020;
Meixner et al. 2019). Meixner et al. (2019) in a longitudinal study with primary school
children found that inhibition and reading comprehension show bidirectional relations.
Moreover, some research findings indicate that measures of working memory capacity
tapping the central executive function revealed even greater correlations with reading
than tests of phonological working memory (e.g. Oakhill and Kyle 2000; Perfetti 2007).

However, a type of WM measures is not the only factor mediating the WM and
reading relationship. Although Peng al. (2018) in their meta-analysis reported that WM-
reading relationship was not affected by types of reading domain (word reading,
pseudoword decoding or reading comprehension), the type of reading tasks per se has
been shown to posit different load on WM. Thus, reading comprehension tasks (timed
or untimed), type of text (expository or narrative), and grade level are potential
moderators of the WM-reading relationship. Time-limited tasks may impose more load
on working memory than untimed tasks as timed reading may imply more pressure
involving a greater cognitive load. Expository tests may require more intensive
engagement of WM than narrative texts as they are more informationally dense with
less familiar and subject-related words (e.g. McNamara et al. 2012). In addition,
reading experience (typically related to grade level) should be considered. As reading is
a developmental process, readers’ exposure to print enables them to switch from
learning-to-read stage to reading-to-learn stage (Chall 1996). Therefore, at the initial

stage of reading comprehension development novice readers may rely on WM for both
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decoding and comprehension in reading comprehension tasks. Whereas more
experienced readers need only to allocate WM for comprehension not decoding, which
frees some WM capacity for reading comprehension tasks (see Peng 2018 for a
review).

Apart from WM component- and WM measure-related moderators, WM and
reading relationship should also be considered through its correlations with other
cognitive precursors, namely phonological awareness and vocabulary. Not surprisingly,
WM has demonstrated small to moderate relations with PA, one of the core skills for
literacy acquisition (e.g. Hester and Hodson 2004; Li 2022; Swanson and Alexander
1997). Such a relationship can be intuitively expected as phonological working
memory’s main function is to simultaneously store and process sounds, while other
phonological operations are performed. The size of the correlations might be moderated
by the level of difficulty of PA awareness tasks. Manipulation of smaller units’ tasks
(phonemes) is considered to be more difficult than bigger units’ manipulation (syllable)
tasks (Li 2022). Thus, phoneme manipulation tasks might impose more cognitive load
on working memory than syllable manipulation tasks. Moreover, some findings show
that WM cannot predict variance in decoding skills over and above that explained by
PA (Wagner et al. 1994; Torgesen et al. 1997). Therefore, its relationship with reading
might be assumed as indirect through PA. An indirect causal path, proposed by Tunmer
and Hoover (1992), claims that working memory might exert an indirect causal
influence on reading as it constrains the development of PA skills. In this view, limited
WM capacity would lead to worth performance on PA tasks, which consequently
influences reading skills development.

Vocabulary (one of the oral language skills subcategories) is also thought to
closely relate to working memory performance (e.g. Baddeley 2003; Babayigit 2015).
That is because memorization of new words requires engagement of the phonological
working memory (the phonological loop) for word recognition, the central executive
(for storage and processing of new words, building sematic representations, etc.) and
the episodic buffer (for integration of information). For example, a measure of
phonological memory capacity (nonword repetition) was found to be closely linked
with vocabulary acquisition (Gathercole and Baddeley 1989). An explanation of this
relationship might be that the storage and manipulation of phonological information are
critical in supporting the phonological structure of new words. Its relationship might

also be moderated by age of participants and the type of vocabulary measures. Some
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research findings indicate that phonological working memory is crucial for vocabulary
learning, namely for beginners, but as proficiency level in reading increases, its
predictive role weakens (Li 2022). Gathercole et al. (1992) found that phonological
short-term memory was a stronger predictor for children aged four to five, but when
they reached the age of eight, its significance faded. This shift related to developmental
processes might be directly related to the type of vocabulary measures. They can be
receptive (understanding of spoken, written or a signed word) and expressive
(production of words). Considering that expressive vocabulary appears to develop after
receptive vocabulary over the course of early language development, it can be assumed
that receptive vocabulary would show stronger correlations with WM than performance
on receptive vocabulary tasks (Peng 2018). Moreover, vocabulary knowledge has been
claimed to have direct influence not only on reading comprehension (Kim 2015;
Protopapas, Mousaki, Sideridis, Kotsolakou and Panagio 2013), but also supports
decoding Vocabulary knowledge is not only a strong correlate of discourse-level
reading comprehension (Carroll 1993) but also will support decoding (Protopapas,
Mousaki, Sideridis, Kotsolakou and Panagio 2013; Tunmer and Chapman 2012),
influencing the relationship between our target variables.

Therefore, WM indirectly (through vocabulary knowledge) exerts its influence
on listening comprehension skills, which consequently contributes to reading
comprehension (Lervag et al 2018). Thus, the relationship between WM and other
cognitive skills is interactive, demonstrating both direct and mediated influence.

Taken all into account, research on working memory clearly indicates its
importance for reading acquisition. The relationship between working memory and
reading depends on working memory components being assessed. In addition, it can be
moderated by the types of tasks measuring reading domains. Finally, its role should be
considered within a developmental context and though its relationship with other

cognitive predictors.

2.6. Oral language skills

The importance of oral language in literacy development is undisputable. Its

significance has been corroborated both theoretically and empirically. Oral language
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skills are a broad theoretical concept often used as an umbrella term to denote a number
of language skills (e.g. vocabulary, syntax, semantics, discourse skills, etc.). Therefore,
it has been often considered multidimensional (i.e. consisting of different but related
components). Some recent empirical findings add to the multidimensionality debate by
demonstrating developmental changes of the dimensionality across grades. Thus, in the
Language and Reading Research Consortium report (LARRC 2015), a study with 4-8-
year-old children (n = 915), oral language skills were found to be unidimensional at the
kindergarten level as they all loaded on one construct, but later were “best represented
as two- or even three-related dimensions” (LARRC 2017: 1961). The findings show
that by the third grade vocabulary, grammar, and discourse skills appear to be distinct
skills predicting reading success separately, while this difference is not blurred at the
initial stage of literacy development. Further research findings also provided empirical
support by showing that discourse-level languages skills (e.g. narrative proficiency and
listening comprehension) and core language skills (e.g. vocabulary and grammar)
become separate variables across grades (though they are inseparable at the early
developmental stage) (Karlsen et al. 2021).

A great research attention to oral language skills is warranted, considering its
role in the development of reading comprehension. Within the SVR (Gough and
Tunmer 1986; Hoover and Gough 1990), language comprehension (operationalized as
linguistic comprehension and later referred to as listening comprehension) is one of the
two fundamental components of reading comprehension. Indeed, an ability to
understand the text (when it is heard instead of read) plays an unquestionable role in
comprehending the written text (Hogan et al. 2014). Moreover, its developmental
nature should be considered as its role increases across grades as the role of decoding
skills fades (see Garcia and Cain 2013 for a review). Therefore, capturing its nature is
essential for predicting further reading success or identifying underlying causes of
failures in literacy acquisition. For ease of reading, the term listening comprehension
(as in the SVR) will be used throughout the text while discussing oral language skills.

As stated before, listening comprehension (as a multidimensional higher-order
skill) requires engagement of multiple language (vocabulary, grammar and syntax) and
cognitive skills (Florit et al. 2014; Gottardo et al. 2018; Kim and Pilcher 2016). The
importance of cognitive skills, such as memory (working memory and long-term

memory), inference-making, comprehension monitoring, has been validated in reading
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comprehension research in languages with varying depth of orthography (Catts et al.
2006; Joshi and Aaron 2000; Lervag et al. 2018). Their relevance for listening
comprehension has also been acknowledged. As to the range of linguistic skills,
vocabulary, morphology, syntax and background knowledge have been identified to
constitute listening comprehension (Kieffer et al. 2016; Kim 2016; van den Broek et al.
2005; Tompkins et al. 2013). Considering a versatile range of its underlying skills, it is
not surprising that listening comprehension is not always clearly defined across studies.
For pragmatic reasons one or two linguistic skill are usually chosen as a proxy for
listening comprehension. However, understanding the components of language
comprehension is important as its role in explaining variation in reading comprehension
increases through the development of reading as readers gain more experience. For
example, a study in English-speaking population by Catts et al. (2005) revealed that
decoding explained the majority of unique (27%) and shared (40%) variance in reading
comprehension in the second grade. While listening comprehension appeared to play
more crucial role in explaining reading comprehension uniquely (36%) and when
shared with other predictors (36%) by the eighth grade.

Hogan and colleagues (2011) in their review of underpinning skills that
constitute reading comprehension have broadly divided linguistic skills (comprising
listening comprehension) into lower level (vocabulary and grammar) and higher-level
(inferencing, comprehension monitoring, and text structure knowledge). They state that
lower-level skills emerge relatively easy and quickly in the majority of typically
developing children in the course of early childhood. Later they function as the
“[floundation that supports (...) higher level language skills” (Hogan et al. 2011: 3).
Higher level skills emerge as lower-level skills achieve age-appropriate level. Yet, the
relationship of lower and higher level skills might also be reciprocal as creation of
accurate mental models of spoken language can enhance vocabulary and grammar. It is
worth noting that higher level skills should not be considered restricted to reading as
the onset of their development commences prior to formal reading instruction. Thus,
these skills are core aspects of listening comprehension as children use them to
inference information from narratives, to follow cartoons, or a set of instructions in
everyday situations. A somewhat similar yet more detailed description of listening
comprehension’s subcomponents was proposed by Kim (2015). In this view,

foundational lower-level skills comprise not only language skills (vocabulary and
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grammar) but also cognitive skills (working memory and attention). Higher-level skills
include comprehension monitoring, inferencing and the theory of mind. Though,
empirical and theoretical studies clearly differentiate between lower- and higher-level
skills, subskills included in each group slightly vary across studies. Detailed discussion
of each component is beyond the scope this thesis as a number of higher-level cognitive
subcomponents develops later across grades. Therefore, several lower- and higher-level
components are discussed in more details below that are more relevant for reading
development in novice readers.

Close vocabulary relationship with listening comprehension seems to be
obvious. Vocabulary breadth (a number of known words) and depth (quality of lexical
representations, i.e. how well the words known) are crucial for comprehending oral
(and written) texts. VVocabulary has been studied extensively in relation to reading
comprehension across languages as a separate construct or as a proxy of listening
comprehension. Research findings indicate receptive and expressive vocabulary
knowledge reliably predict individual differences in listening comprehension (Braze et
al. 2007; Florit et al. 2014; Kim 2015; Lervag et al. 2018). Likewise, vocabulary deficit
in children has been found to be predictive of further poor listening comprehension
(Vandewalle et al. 2012). The relationship between listening comprehension and
vocabulary has been shown to have a reciprocal relationship in children (Cain and
Oakhill 2011; Verhoeven and Leeuwe 2008). Better listening comprehension provides
greater opportunity to learn new vocabulary, and, in turn, an increased vocabulary size
would lead to enhanced listening comprehension skills.

Grammar (often referred to as grammatical knowledge or syntactic knowledge
across studies) has also been identified to be foundational component of listening
comprehension. Such a knowledge embraces understanding of the rules regulating how
words are combined in a sentence in order to convey the meaning. Research evidence
claims that grammatical knowledge allows readers to determine the topic or the general
idea of the sentence by identifying the subject-verb-object elements of the sentence. It
also allows readers to relate ideas within a sentence or across sentences. Some cross-
sectional studies found its direct influence on listening comprehension in addition to
verbal working memory (Kim 2015, 2016), while others failed to find its direct

contribution to listening comprehension (Florit et al. 2014).
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The role of working memory in literacy skills development has been discussed
earlier in this chapter. As listening comprehension requires the ability to process, store
and make inferences of orally presented texts, it is reasonable to assume that verbal
working memory is actively involved in the process. However, the nature of this
relationship (direct or mediated path) is still a matter of debate. Some empirical
research findings suggested that limitations in verbal working memory capacity may
restrain listening comprehension after controlling for the vocabulary effect (e.g. Florit
et al. 2011; Kim 2016). An alternative view suggesting its indirect influence (via
vocabulary) on listening comprehension has also been proposed by some researchers
(Lervag et al. 2018; MacDonald and Christiansen 2002; Melby- Lervag et al. 2012).

One of the higher-level cognitive skills noted-above — an inference-making skill
— was found to be related to listening comprehension both directly (Kim 2016) and
indirectly (Florit et al. 2014). This skill includes a number of abilities such as
comprehension of difficult vocabulary as well as structuring and synthesizing
background knowledge to create meaning. This ability is usually evaluated through
tasks requiring definition of the main topic, cause-effect relations, and making
conclusions. It has been suggested that these skills are critical for the development of
listening comprehension and have been found to be a unique predictor of later listening
comprehension beyond vocabulary and prior listening comprehension skills (Lepola et
al. 2012). It is of note, drawing inferences requires applying background knowledge
(i.e. prior knowledge about specific things, general concepts). Building a rich mental
model of the narrative (heard or read) requires an integration of new information with
previous knowledge. According to Hogan et al. (2014), inferencing skills are moderated
by background knowledge, indirectly contributes to listening comprehension
development.

To conclude, listening comprehension (i.e. oral language skills) is a
multifaceted construct dependent on several lower- and higher-level cognitive and
linguistic skills. Their role may change across developmental stages, affecting listening
comprehension skills growth to different extent. Not only are these relationships causal
for reading skills but this is also the case for different components of listening
comprehension (Florit et al. 2014). Thus, disentangling shared and unique contribution

to the development of listening comprehension sometimes pauses a challenge.
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2.7. Summary

In this chapter there has been presented a literature review of several cognitive and
language skills underlying reading acquisition at the initial stage of literacy
development.

There seems to be a general consensus that PA, letter knowledge and RAN are
concurrently and longitudinally related to later reading performance, specifically
decoding skills. The relationship between phonological awareness and reading is best
explained in terms of reciprocal causality, while RAN and letter knowledge appear to
be unidirectional prerequisites of early literacy skills. It seems that development of
early literacy is mainly constrained by phonological awareness and rapid automatized
naming. A deficit in one of the skills will inevitably lead to reading difficulties (as
postulated within the Double Deficit Hypotheses (henceforth DDH) by Wolf and
Bower (1999)). Whereas their relationship with decoding is direct, their influence on
reading comprehension may be deemed as indirect through decoding, as achieving
adequate level of decoding skills frees working memory capacity for making
inferencing and constructing the meaning of the text. What is more, the role of
decoding skills in explaining reading comprehension variance fades as decoding skills
become more automatic, whereas oral language comprehension skills increase their
predictive strength.

As the reviewed literature suggests, listening comprehension (another
component of reading comprehension) is a multicomponential construct, embracing
lower- and higher-level skills. At early stages of literacy development, the lower-level
skills (i.e. vocabulary, grammatical/syntactic and morphological awareness are most
predictive of further reading comprehension as they constitute bases for the
development of higher-level skills, such as inference-making, comprehension
monitoring, etc. It appears that these higher-level cognitive and linguistic abilities show
some signs of reciprocal relationship with literacy.

Finally, WM construct is undeniably crucial for the development of reading
skills, both decoding and comprehension. It appears to be related to different extent to
all cognitive and language skills as storage and effective processing of different input

constitutes its main functions.
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Chapter 3: Crosslinguistic influence in bilingual reading
development

3.1. Introduction

Learning to read in one language is a complex multifaceted process (as discussed in
previous chapters). Yet, many people around the world learn to read in more than one
language. There are various reasons for that, including educational requirements (e.g.
English as an obligatory subject at school), advanced education opportunities, better
career prospects, migration, travelling, interaction within multilingual countries, and
many more. Circumstances under which people learn to read in a second and/or third
language vary.

With an increased number of bilinguals across the world, bilingualism has
become an extensively researched topic over the last few decades. Luk and Bialystok
argue that “[b]ilingualism is best described as a multidimensional construct rather than
a categorical variable” (2013: 606). Bilingual experience will vary across populations,
depending on language proficiency and exposure related factors (e.g. amount and
quality of language input, daily rates of language use, length of exposure).

Historically, different criteria have been suggested to categorize people as
bilingual or not (e.g. Bloomfield 1933; Haugen 1953; Diebold 1964; Grosjean 1989).
As research on bilingualism evolved, different classifications of bilinguals were
identified: (1) balanced or dominant (by proficiency level); (2) compound, coordinate,
subordinate (by mapping between linguistic and conceptual domains); (3) early
(simultaneous or sequential), late (by age of acquisition); (4) incipient, receptive,

productive (by functional ability); (5) additive or subtractive (by effect of L2 on
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retention of L1); (6) elite, folk (by language status and learning environment); (7)
circumstantial and elective (by literacy support of L1); (8) bicultural, L1 monocultural,
L2 acculturated, deculturated (by cultural identity) (Butler and Hakuta 2004). This
multifaceted classification depicts a complexity of bilingualism per se. While this list is
by no means exhaustive, bilingualism research has made significant progress over the
past century by exploring various linguistic, socio-cultural, and educational factors that
influence second language acquisition and literacy development in bilingual
individuals. Among these factors, transfer has been extensively researched. Thus,
understanding of the nature of multifaceted interactions between languages has evolved
greatly over decades.

This chapter provides an overview of theoretical developments in research on
crosslinguistic influence as well as its empirical evidence in bilingual reading
development. The sections below present major theoretical perspectives on
crosslinguistic influence from different field of study. First, the applied linguistics
perspective on crosslinguistic influence is discussed, starting with the contrastive
analysis approach (Lado 1957) and interlanguage (Selinker 1972). The next section
presents insights from bilingual education studies, with Cummins’ interdependence
(1979) and threshold hypotheses (1976). Then theoretical models of transfer in reading
are discussed: the common underlying cognitive processes (Geva and Ryan 1993), the
transfer facilitation model (Koda 2008), and the interactive transfer framework (Chung
et al. 2019). This section is followed by a discussion of interactions of linguistic and
cognitive skills in the first L1 and second L2 languages as well as moderator variables
that might alter L2 reading acquisition are discussed. The last part of the chapter

presents a review of empirical findings in bilingual reading within the SVR.

3.2. Theoretical accounts of crosslinguistic influence

Second language acquisition is a complex and multifaceted process influenced by a
number of internal and external factors. Bilinguals use two language systems
simultaneously. Interaction between L1 and L2 competences has been broadly
researched to explore its facilitative or, in some cases, interfering nature. Theoretical

accounts of this crosslinguistic relationship have traditionally relied on the notion of
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transfer. Theoretical developments in research on transfer that attempted to explain

processes and mechanisms of dual language interactions are discussed below.

3.2.1. Applied linguistics approaches

First introduced by Robert Lado in 1957, the contrastive analysis hypothesis
(henceforth CAH) states that the structures of the first language impact the acquisition
of the second language. In this view, the linguistic transfer is seen as transfer of forms
and meanings (i.e. structures) from the native language to a foreign language (Lado
1957). The more similar the two languages are typologically (for example, in
grammatical structure or phonology), the less interference should be expected in L2
acquisition. On the other hand, it has been acknowledged that transfer can also be
positive and, in fact, can enhance L2 learning.

By the 1970s various shortcomings of the contrastive analysis hypothesis
became evident. The so-called weak version of the CAH, which claimed that
observable errors could explain difficulties in second language learning, has later
morphed into error analysis (henceforth EA). In this view, not all errors are caused by
first language interference. Developmental errors are common to learners with different
L1 backgrounds, as they are a product of rules in the learner system and language
learning strategies (Corder 1967). In this view, second language learners possessed a
“built-in syllabus” that determined the order of acquisition of structures. Learners’
errors were considered crucial for the learning process, as they were seen as evidence of
the learner actively testing hypotheses about the structure of the language. Moreover,
they were considered a source of data for studying the learning process.

An important theoretical concept that emerged from the error analysis research
was interlanguage (Selinker 1972). In this view, the learner’s linguistic system is
different from both the learner’s L1 system and the target L2, i.e. the system of
monolingual speakers of the language that is the learner’s L2. This system is believed
to be independent of either L1 or L2 yet being influenced by both. Selinker defines it as
“a separate linguistic system based on the observable output which results from a

learner’s attempted production of a target norm” (Selinker 1972: 35). Within this view,
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the system is dynamic in the sense that it changes as the learner progresses from their
L1 towards the L2.

The central concept of the interlanguage hypothesis is called fossilisation by
Selinker (1972). This notion refers to L2 learners’ persisting usage of some
phonological, morphological, and syntactic features of the L2 that are not normative for
that language. According to the hypothesis, L2 learners (referring to adults in the
original paper) will never master some aspects of the L2 (e.g. phonology, some
grammar rules) due to fossilisation of structures. Fossilization effect has been reported
in some studies with adult learners (Lardiere 2007), with L2 learners acquiring the
language in naturalistic settings and with instructed learners (Klein and Perdue 1997).
According to Selinker (1972), there are five central processes that influence the
development of interlanguage and are likely to lead to fossilisation: (a) language
transfer (L1 to L2); (b) transfer-of-training; (c) strategies of L2 learning; (d) strategies
of L2 communication, and (e) overgeneralisation of L2 rules.

Later, Gass and Selinker (2008), under the influence of Sharwood Smith and
Kellerman (1986), expanded on the influence of the native language on L2 by adding
such aspects as differential learning rates (faster in typologically similar languages),
different paths of language acquisition (different order of acquisition of grammatical
structures), overproduction (tendency to use frequently specific structures), avoidance
(avoid more complex structures that are more typical in L1). Although the above-
mentioned hypothesis extends the scope of language transfer beyond the notion of a
mere incorporation of language structures (as in the CAH), its focus is still limited to
the impact of L1 on L2.

Sharwood Smith and Kellerman (1986) introduced the term crosslinguistic
influence (henceforth CLI). They propose to limit the use of the term transfer to
“[iIncorporation of elements from one language into another” (Sharwood Smith and
Kellerman 1986: 1), while they define crosslinguistic influence as a broader term,
which includes transfer and a number of transfer-related phenomena, such as avoidance
or borrowings. In other words, the term crosslinguistic influence encompasses all the
interactions between two or more languages in the same mind, emphasizing
bidirectionality of these processes (Ewert 2009).

Apart from linguistic factors, such as structural similarities and differences

between languages, transfer was found to be influenced by a number of other factors.
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According to Odlin (1989), there are nonstructural factors that can interact with
transfer. He refers to these as nonlinguistic influences and divides them into three
groups: (1) individual variables, which include personality factors, aptitude,
proficiency, and literacy, (2) age of acquisition, and (3) linguistic awareness and social
contexts.

This sections has presented historical approached to transfer in second language
acquisition research to highlight that interactions between the two languages of a
bilingual person have been studied for over a half century, providing a conceptual

apparatus for discussing these phenomena.

3.2.2. Early bilingualism research

In early 1960s, the seminal study by Peal and Lambert (1962) demonstrated the
cognitive advantage of bilingual children over their monolingual peers on verbal and
nonverbal intelligence tasks. These findings led to a shift in the perception of
bilingualism from a deficit to an advantage. The study also paved the way for future
research on the cognitive and social benefits of bilingualism. Another important source
of inspiration for future research from about the same time was the powerful theoretical
framework developed by Cummins (1976, 1979) for the field of bilingual education.

In late 1970s, James Cummins introduced his prominent theoretical framework
attempting to explain the mechanisms of crosslinguistic transfer. The key concept of
Cummins’s framework is the concept of the common underlying proficiency (CUP),
which postulates that there is a shared cognitive and linguistic foundation that underlies
bilinguals’ language proficiency in both languages. The two languages of a bilingual
function within the same cognitive system. Information processing abilities and
educational accomplishment can be fostered through one or both languages of a
bilingual.

Cummins formulates two hypotheses regarding the relationships between the
two languages of a bilingual: the threshold hypothesis (1976) and the interdependence
hypothesis (1979). Cummins claims there are underlying common cognitive skills

shared by both L1 and L2, which is the basis for the cross-language transfer. The
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transfer of L1 competence to L2 can occur when proficiency in both languages reaches

a certain threshold:

The "developmental interdependence™ hypothesis proposes that the development of
competence in a second language (L2) is partially a function of the type of competence
already developed in LI at the time when intensive exposure to L2 begins. The
"threshold" hypothesis proposes that there may be threshold levels of linguistic
competence which a bilingual child must attain both in order to avoid cognitive
disadvantages and allow the potentially beneficial aspects of bilingualism to influence his
cognitive and academic functioning (Cummins 1979: 222).

Cummins (1979) argues that studies conducted with minority language children,
for whom L2 is societal and instructional language, i.e. subtractive bilingualism,
introduced by Lambert (1974), and the majority language children, who learn L2 in the
classroom as an additional language, i.e. additive bilingualism (Lambert 1974),
demonstrated different findings. He pointed out that negative effects found in studies
with minority language children is a result of the children’s lower proficiency in L1 at
the expense of L2 learning, but not a negative effect of bilingualism itself. Whereas
studies with additive bilinguals reported positive effects as competences in L1 are
adequately developed. Cummins claims that the “lower threshold” of L2 proficiency in
the context of subtractive bilingualism in early grades may, in fact, have a negative
impact, but only on L2 listening comprehension and L2 expressive vocabulary skills.
However, further cognitive and academic development in L2 will be impeded unless a
sufficient level of L2 proficiency is achieved, as at later stages more advanced language
competences are required to understand the subject matter content.

Recent research findings continuously provide support for the hypothesis. For
example, Daller and Ongun (2018) found that Turkish-English sequential bilinguals,
whose parents used primarily L1 at home, outperformed at non-verbal cognitive
abilities tasks English-speaking monolinguals and bilinguals with more exposure to L2
(English) at home. Another study by Ardasheva et al. (2012) compared reading and
mathematics in three groups differing in L2 proficiency (current English language
learners, henceforth ELLS), former ELLs who achieved a sufficiently high level of
English proficiency, and native English speakers (NES)). Their findings showed that
former ELLs significantly outperformed both ELLs and NES groups in both tests. This
suggests that achieving a sufficiently high proficiency in the language of instruction

(L2), bilinguals will not experience academic disadvantages. However, it is not
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distinctly clear what these thresholds are, and how they can be measured. This issue has
been pointed out as a major criticism of the hypothesis. Yet, the introduction of the
threshold hypothesis led to some important insights into bilingualism at the initial
stages of bilingual research, emphasising its beneficial impact on further cognitive
development, emphasizing the importance of development of both languages in
bilingual children, drawing attention to different contexts in which L2 is acquired, as
well as pointing out that L1-L2 proficiency is essential for the transfer of language
skills to occur.

The linguistic interdependence hypothesis, proposed by Cummins in 1979,
postulated that L2 competences are partly built on the competences attained in L1.
Later Cummins expanded the initial version of the interdependence hypothesis
(Cummins 1980a, 1980b, 2000), suggesting a two-way interaction of L1 and L2,
depending on sociolinguistic and educational contexts. Cummins (2021) suggests six

possible types of crosslinguistic transfer:

(1) transfer of conceptual elements (e.g. concept of democracy),

(2) transfer of specific linguistic elements (e.g. knowledge of the meaning of {demo-}
in democracy),

(3) transfer of more general morphological awareness (e.g. awareness of the function
of {-ture} in signature English and signature French),

(4) transfer of phonological awareness (e.g. knowledge that words consist of sounds),

(5) transfer of metacognitive and metalinguistic learning strategies (e.g. how to learn
new words),

(6) transfer of pragmatic aspects of the language (e.g. use of gestures, intonation, etc.).

As Cummins claims, there are similar underlying skills shared by L1 and L2,

enabling the above-mentioned crosslinguistic transfer:

The interdependence hypothesis incorporates both “transfer” and “underlying cognitive
processes” as sources of relationship between L1 and L2 literacy-related abilities (...) the
presences of underlying attributes (e.g. verbal cognitive abilities) and conceptual
knowledge develop through experience, in other words, they are learnt. Regardless of
which language mediated their acquisition, when skills and knowledge exist in the
individual language apparatus, or central processing system, they are available for two-
way transfer across languages (Cummins 2021: 93).
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Cummins also states that this positive transfer can occur if the sociolinguistic
and educational environment provides adequate support. Since its first introduction,
ample research has provided empirical support for the interdependence hypothesis,
demonstrating cross linguistic transfer of different skills in similar and quite distinct
languages (e.g. Cobo-Lewis et al. 2002; Dressler and Kamil 2006; Edele and Stanat
2016; Geva 2014; Lindsey et al. 2003; Prevoo et al. 2015; Releya and Amendum 2020;
Riches and Genesee 2006; Sparks et al. 2008).

Cummins’s framework has had a significant impact on both further research and
educational practices. However, some scholars have criticized it for being vague in
defining interdependence and not providing a clear explanation of what is being
transferred between languages (Genesee et al. 2006).

3.2.3. Models of crosslinguistic influence

Cummins’s framework found direct application in theoretical models of bilingual
reading, with numerous authors attempting to specify what exactly gets transferred in
the common underlying proficiency. Unlike in SLA research, these authors usually use
the term transfer to include a number of different cognitive processes involved in
reading acquisition in bilingual children.

Drawing on Cummins’s linguistic interdependence hypothesis, Geva and Ryan
(1993) developed the common underlying cognitive processes model. It posits that the
correlation between lower-level parallel tasks in L1 and L2 (e.g. decoding accuracy and
fluency) does not necessarily entail that skills learned in L1 will transfer to L2. It is
believed that cognitive skills, e.g. WM, PA, and RAN, are inherent to an individual's
cognitive ability and are not easily influenced by intentional manipulation (Chung et al.
2018). This model suggests that these cognitive components do not merely transfer
from L1 to L2 but they underlie processing in both languages.

Koda (2008) developed the transfer facilitation model (henceforth TFM) to
explain how metalinguistic skills (e.g. phonemic and morphological awareness,
orthographic processing) acquired in one language can aid in the development of
reading skills in another language. According to TFM, when individuals are exposed to

the second language input, their well-established competences in the first language are
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automatically activated and transferred to the second language. In this view, transfer is
considered as a dynamic process, as it is constantly influenced by the interplay between
established competences in L1 and exposure to print input in L2. There are three
conditions for the transfer to occur: “(1) [tJhe competencies to be transferred must be
well rehearsed — to the point of automaticity — in the first language; (2) transfer is not
likely to cease at any given point in second-language development; (3) transferred
competencies will continuously mature through processing experience with second-
language input” (Koda 2007: 17-18). Moreover, this transfer is also viewed as cross-
modal (from L1 spoken language to L2 reading). This claim found support in empirical
studies with both similar (Comeau et al. 1999; D’Angelo et al. 2020) and different
languages (Wade-Woolley and Geva 2000; Wang et al. 2005). One of the shortcomings
of this model is its restriction of the scope of the transfer of metalinguistic skills (only
automatized skills from L1 can be easily transferred to L2). Yet, recent research found
evidence that automaticity of metalinguistic skills in L1 might not be necessary.
Moreover, recent empirical findings have also revealed crosslinguistic transfer from L2
to L1 (e.g. Chung et al. 2017; Pasquarella et al. 2014).

The interactive transfer framework (henceforth ITF), proposed by Chung et al.
(2019), acknowledges that bilingual reading outcomes are influenced by language-
specific factors (orthographic processing, L1-L2 distance, and L2 complexity), domain-
general factors (e.g. working memory, processing speed, executive function),
sociolinguistic and socio-cultural factors (age of acquisition, educational settings,
immigration experience, extent of exposure to L1 and L2) that interact with each other.
In this view, cross-language transfer is a multifaceted and interactive process, involving
units of analysis varying in complexity. For instance, L1-L2 distance (a language-
specific factor) facilitates morphological awareness transfer in typologically close
languages. Yet, it appears that it does not restrict phonological awareness or advanced
reading comprehension strategies (Chung et al. 2018). As to L1-L2 proficiency and its
impact on transfer, findings are mixed. Some suggest that transfer tends to happen from
a more proficient language to a less proficient one (L1 to L2: Wang et al.2006; Zhang
et al. 2014; L2 to L1: Chung et al. 2017; Pasquarella et al. 2011). Others have shown
bidirectional transfer in studies with early bilingual learners with similar exposure to
their two languages (e.g. Deacon et al. 2007, 2009), which is of particular intertest for
the current study. These instances of interactions are merely a few among a wide

variety of intricate language interaction processes. As Chung et al. (2019) state, the
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process of transfer is determined by multiple factors that interact with each other, but
the exact nature of this interaction remains unknown.

Overall, there are several conclusions regarding transfer that can be drawn from
the literature. First, transfer was an essential concept in early SLA research. Second, the
notion of transfer itself has evolved greatly in the field, transitioning from a
unidirectional view of L1 to L2 transfer (Selinker 1972; Koda 2008) to an
acknowledgment of bidirectional interactions of two languages (Cummins’ 1979;
Sharwood Smith and Kellerman 1986; Geva and Ryan 1993; Chung et al. 2019). Third,
recent models of cross linguistic transfer acknowledge a complexity of transfer that is

moderated by multiple language-related, socio-cultural and educational factors.

3.3. Interactions of L1 skills and L2 reading outcomes

L1 and L2 literacy experiences both play a definitive, but distinct, role in L2 reading
development. Because L2 reading skills are presumed to evolve through their
interactions, it is important to examine their impacts in tandem (Koda 2007: 25).

Given that two languages contribute to L2 reading development, it is vital to understand
what the relationships of the two languages are. Working memory, phonological short-
term (working) memory and phonological awareness are commonly acknowledged in
the research literature as general, language independent skills (Genesee et al. 2006).
They are described below.

Phonological awareness (PA). Phonological awareness, an ability to identify
and manipulate sounds of spoken language, attracted great interest of researchers as its
development is linked with success in learning to read. The nature and the role of this
construct in literacy development was previously discussed in Chapter 2. According to
Koda (2007), once developed in one language, it is believed to be available in learning
to read in other languages. Thus, all aspects of PA in bilinguals are highly correlated
between their two languages and L2 decoding development closely relates to PA in
both languages. There are several possible scenarios of such interactions. First, PA in
L1 correlations with PA in L2 might indicate either skill transfer from L1 to L2 or some
general underlying shared PA competence. Empirical support for such an interaction

was found in studies with similar orthographies (Melby-Lervag et al. 2012) and
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different orthographies (Chung et al. 2021; McBride-Chang et al. 2006; Saiegh-Haddad
and Geva 2008). Second, PA in L1 might predict literacy skills in L2, which may have
several interpretations (i.e. PA as a shared cognitive skill is equally predictive of
literacy in both languages; PA in L1 might predict reading outcome indirectly via PA in
L2). Third, PA in L1 might also predict literacy skills in L2 even after L2 PA is
controlled for, in which case it strongly suggests crosslinguistic transfer (Abu-Rabia
2001; Cheung et al. 2010). Of note, transfer of PA is influenced by phonological
features of the language (Chung et al. 2019). PA transfer is likely to occur from that
language, whose phonological system is more complex (e.g. Bialystok, McBride and
Luk 2005).

Working memory (WM) refers to the mental processes involving active
manipulation of information while engaging in ongoing cognitive tasks simultaneously
(Baddeley and Logie 1999). It has been found to significantly correlate with RC. In
brief, WM keeps necessary information currently being read and simultaneously makes
it available for integration with upcoming information as well as previously gained
knowledge. Numerous studies found it to be a predictor of RC in monolinguals (McVay
and Kane 2012; Swanson et al. 2001) and bilinguals (see Linck et al. 2014 for a
review). However, empirical evidence of its crosslinguistic transfer is not that
unequivocal. In a meta-analysis, Shin (2020) found that while performance on L2 WM
tasks correlated with and contributed to L2 reading comprehension, research results
were inconsistent as to the L1 WM contribution to L2 reading. Geva and Ryan (1993)
reported L2 WM correlation with L1 reading comprehension, whereas such an effect
was not found from L1 WM to L2 reading measures. They concluded that being
seemingly parallel, L1 and L2 memory measures are not entirely interchangeable.

Phonological working memory (henceforth PWM). Phonological loop
introduced by Baddeley and Hitch (1974) involves cognitive processes that underly
short-term maintenance of speech sounds. It has been widely associate with word
learning (e.g. Farnia and Geva 2011) and grammar development (Kehoe et al. 2021),
which, in turn, indirectly moderates reading comprehension. PWM memory measures
(e.g. digit span, syllable span or pseudoword repetition tasks) have been found to
correlate strongly with vocabulary measures in monolinguals (e.g. Engel de Abreu et
al. 2011; Gathercole 2006) as well as in bilinguals (Gathercole and Masoura 2005;

Szewczyk et al. 2018). As to crosslinguistic effect, studies’ reports are inconsistent. In
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some studies, only within-language correlations have been found as significant (e.g.
Girbau and Schwartz 2008; Thordardottir and Brandeker 2013; Windsor et al. 2010).
Others reported evidence of PWM crosslinguistic transfer (e.g. Core et al. 2017; Kehoe
et al. 2021; Parra et al. 2011). According to Kehoe and colleagues (2021), the positive
influence of PWM on second language learning tends to diminish over time, indicating
that any cross-language effects that may exist are temporary in nature.

In addition to above-mentioned underlying cognitive skills, cross-language
transfer of other reading competences has been also been examined in the literature. For
example, in a meta-analysis Melby-Lervag and Lervag (2011) identified strong
correlations between L1 and L2 decoding skills (r = .54). This finding suggests that
assessing bilinguals’ decoding skills in a native language can partly predict similar
skills in L2.

While some skills are transferrable across languages, others are likely to be
more language specific. In their overview of studies examining contributions of L1
proficiency to L2 reading, Geva and Genesee (2006) found that measures in such
domains as syntax, morphology, and semantics do not correlate with L2 (English)
reading fluency. These findings were consistent across different L1 (e.g. Cantonese,
Urdu, Hebrew, etc.). As to L1 oral language skills and L2 reading comprehension,
Melby-Lervag and Lervag (2011) found the correlation to be very small (r = .04),

indicating that not all skills transfer.

3.4. Interactions of L2 skills and L2 reading outcomes

Relationship between cognitive and linguistic skills in L2 and L2 reading outcomes
have been researched widely. Though it is assumed that their correlations might be
quite similar to patterns within one language, this interaction might be moderated by
different bilingualism-related aspects (educational context, age of acquisition, exposure
to L2).

Decoding skills in L2. Decoding skills are closely related to phonological
awareness. This is the case for monolingual and bilingual reading development. In a
narrative review Lesaux et al. (2006) reported that the process of learning to decode in

L2, similarly to that in L1, relies greatly on phonological awareness (in alphabetical
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orthographies). An assumption of superior PA skills in bilinguals over monolinguals is
based on that fact that exposure to two phonological systems may refine those skills.
However, empirical evidence has demonstrated mixed results. While some find
enhanced PA skills in bilinguals (e.g. PA measured in both languages: Bialystok et al.
2003, 2005), others reported similar level of PA in monolinguals and bilinguals (PA
measured in L2: Jongejan et al. 2007; Verhoeven 2000). As to L2 PA contribution to
L2 decoding skills, its role has been validated in many studies. For example, Gottardo
et al. (2001, 2006) reported L2 phonological skills to be related to L2 word and
pseudowords reading. Luk and Bialystok (2008) supported the previous findings,
identifying L2 PA strongly correlated with L2 word reading. In the same vein, Koda et
al. (2014) reported L2 PA contribution to L2 reading decoding skills in English as a
second language. L2 RAN measures were found to moderately correlated with L2 word
reading (e.g. Chung and Lam 2020; Lee and Chen 2019) and pseudoword reading (e.g.
Grant et al. 2011).

Reading comprehension in L2. Empirical findings are somewhat inconsistent in
regard to what language skills play more crucial role in L2 reading comprehension
development. However, oral language skills/language comprehension in bilinguals (e.g.
vocabulary) has attracted a great attention in the field, suggesting its primary role in RC
in bilinguals. A meta-analysis conducted by Jeon and Yamashita (2014) reported RC
correlations with grammar knowledge (r = .85), vocabulary (r = .79), listening
comprehension (r = .77), morphological skills (r = .61), and decoding (r = .56) in
participants with an age range from kindergarten to postgraduates. Participants’ L2 is
this this meta-analysis was predominantly English (with a few studies in Spanish,
German, Arabic, and Japanese), whereas L1 included a number of alphabetic languages
(Spanish, Hebrew, German, Dutch, Russian and Farsi) as well as non-alphabetic
(Chinese, Japanese, Korean, Arabic). In a similar vein, Melby-Lervag and Lervag
(2011) found a moderate to strong within L2 intercorrelation between decoding skills
and oral language with reading comprehension (r = .54 and r = .46, respectively). In
their analysis an age range was 3;5-14;00, whereas detailed information about
languages included was not reported. Instead, two language categories were created: (1)
Indo-European L1 and L2; (2) non-Indo-European L1 and Indo-European L2. In a
longitudinal large-scale study (L1 (n =198), L2 (n = 90), age — 7;6) by Lervag and
Aukrust (2010) language comprehension (measured by vocabulary breadth and

vocabulary definition tasks) was also found to be a significant predictor of growth in
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reading comprehension in bilinguals whose L1 was Urdu and L2 — Dutch. Another
longitudinal study by Droop and Verhoeven (2003) with three groups of participants
(monolingual Dutch (n = 163), bilingual Turkish-Dutch (n = 72) and Moroccan-Dutch
(n = 67)) reported somewhat different findings, acknowledging both decoding and oral
skills to explain variations in reading comprehension. In a study by Babayigit (2015),
comparing predictive patterns of language skills between bilinguals (n = 81, different
L1 (Somali, Urdu, Bengali and others), L2 (English)) and monolinguals (n = 102,
English), oral proficiency was found to predict similarly reading comprehension in both
groups, suggesting that vocabulary knowledge is equally important for reading
comprehension in monolinguals and bilinguals. The same findings were reported in a
recent study by Gunnerud et al. (2022) in Norwegian early bilinguals (n = 91) with
different L1 background (English, German, French, Kurdish, Dutch, Turkish, Arabic,
Polish) indicating predictive patterns from language skills to reading comprehension
are similar for monolinguals and bilinguals. This incongruency in research findings
may be attributed to differences in reading comprehension and vocabulary assessment
measures, sample differences (e.g. age of acquisition, socioeconomic status (henceforth
SES), language exposure related factors, and study design (concurrent vs. longitudinal).

By and large, research findings convincingly prove that language skills in both
languages interact, contributing to L2 reading success. Though some of them can be
readily transferred from L1 to L2 (e.g. PA, RAN), other skills’ transferability (e.g.
WM, PWM) is quite ambiguous, whereas others have to undergo development in L2

(e.g. oral language skills) to enhance further L2 reading growth.

3.5. Moderator variables

In previous sections, cognitive and linguistic skills impacting L2 reading development
were discussed. Yet, research findings demonstrate that the development of L2 literacy
is also sought to be influenced by a number of various internal and external factors.
According to Genesee et al. (2006), these factors include (1) level of L1 and L2
proficiency, (2) an amount and quality of L1 input at home, (3) socioeconomic status
(SES), (4) generational status (e.g. first- or second-generation immigrant), (5)

instruction received (6) personality (e.g. motivation).
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Contribution of language proficiency level to second language reading draws on
Cummins’ threshold hypothesis, discussed earlier. Lee and Schallert (1997) provided
support for the hypothesis in a large-scale study with Korean-English bilinguals with
different L2 proficiency level, establishing that L2 reading progress can be drawn on
L1 reading abilities, given that some level of L2 language proficiency per se is
established. Research on Chinese-English bilinguals has demonstrated that L2 language
proficiency accounts for 27%-39% of variance in L2 reading comprehension (Jiang
2011).

SES is known as a factor that elevates risks for early reading difficulties.
Differences in SES are linked to different access to sources supporting reading
development (see Sirin 2005 for a review). Kieffer (2010) reported that students with
lower SES were significantly higher at risk for developing L2 reading difficulties than
those with higher SES.

Motivation is also an important factor and a multifaceted construct extensively
researched in the context of L2 reading. In brief, depending on the source, motivation
can be intrinsic (e.g. curiosity, self-efficacy, intrinsic value of reading) and extrinsic
(e.g. recognition from others, higher institution entrance-exam related factors). Thus,
relationships between intrinsic (e.g. Dhanapala 2006; Takase 2007) and extrinsic (e.g.
Lin et al. 2012) motivation was found to have a moderator effect on L2 reading. In
addition, attitudes related to L2 in the community has a strong influence on learning as
a language of a low-status community is unlikely to be successfully mastered by
learners (Dornyei and Skehan 2008). Therefore, L2 reading is affected by more varied
factors than L1 reading acquisition, some of which are challenging to measure in
consistent way across bilingual populations (e.g. quality of L1 input at home,

instruction received at school).

3.6. The Simple View of Reading in L2: Empirical evidence

The SVR was described in Chapter 1 as initially most studies applied this framework in
the monolingual context. However, studies in bilingual populations have validated its
relevance as well. Although their number is relatively scant compared to studies in

monolinguals, they provided support for the SVR validity in the bilingual context. As
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this work relates to cognitive predictors in monolinguals and bilinguals, an overview of
empirical findings in the bilingual context will be presented below. Four studies
exploring contribution of decoding and oral language comprehension skills to L2
reading comprehension in bilingual children, will be discussed here. Their choice was
justified by the fact that they adapted different study designs, addressed to some extent
distinct research questions, included different bilingual samples (e.g. age/grade level,
L1-L2 language pairs), two of them compared directly bilinguals and monolinguals.

Verhoeven and van Leeuwe (2012) tested the validity of the SVR in a large-
scale longitudinal study comparing Dutch monolinguals (n = 1293) and L2 learners of
Dutch (n = 394) with different L1 background (two thirds were Turkish and Moroccan),
in the primary grades. Participants were followed from the first through sixth grade,
comprising three groups: the early grades (i.e. grade 1 and 2), the intermediate grades
(i.e. 3 and 4), and the upper grades (i.e. grade 5 and 6). Word decoding speed and
listening comprehension were collected in 1, 3, and 5 grades, whereas reading
comprehension skills were assessed half-way through in grades 2, 4, and 6. The
assessment was conducted in L2 Dutch. In reading development studies, the
longitudinal design is crucial as research findings in monolinguals and bilinguals have
revealed a developmental shift of decoding and oral comprehension skills role in
reading comprehension growth. While decoding skills’ contribution to reading
comprehension decreases over time, oral language skills tend to increase its predictive
power.

A few valuable findings can be drawn from this study. First, at the initial stage
of reading development L2 learners lagged behind their monolingual peers in all skills.
However, over time decoding skills differences disappeared, whereas gaps in listening
and reading comprehension remained significant (albeit smaller) even in the upper
grades. Second, in both groups variance of reading comprehension of L1 and L2
learners could be explained by decoding and oral language skills (61% of variance in
the early grades, 70% - in the intermediate and upper grades). Their findings showed
that starting from the intermediate grades, decoding role fades while listening
comprehension becomes more important. Third, their results provided strong support
for the SVR validity in L1 and L2. In both groups reading comprehension was
dependent on decoding and oral language skills. However, one difference was
identified — reciprocity of listening and reading comprehension relationship was found

stronger in higher grades in bilinguals than in monolinguals. It is suggested that reading
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comprehension in bilinguals is more constrained by oral language proficiency than in
monolinguals.

A recent longitudinal study by Papastefanou et al. (2021) in early Greek-English
bilinguals compared bilinguals and monolinguals’ performance on language and
literacy tasks, and effects of heritage (L1 Greek) and instruction language (L2 English)
exposure on literacy development in L1 and L2. The study followed 40 bilingual and 40
monolingual children for over one year. There was a one-year gap between the
assessment of decoding and oral comprehension skills and the assessment of reading
comprehension. A few conclusions on bilingual reading development can be drawn
from this study. First, findings revealed superior decoding skills in bilinguals L2
(English) compared to English-speaking monolinguals. The authors suggested two
possible reasons accounting for it: (1) literacy acquisition in a transparent L1 (Greek)
might boost decoding skills in an opaque L2 (English), or (2) an exposure to another
language itself (irrespectively of orthographic consistency) could be a potential
explanation. Yet, they did not find such an effect in oral comprehension skills or
reading comprehension, where bilinguals lagged behind their monolingual peers. The
second finding directly answers the question of the SVR validity for L2: both oral
language comprehension and decoding skills contributed to reading comprehension in
monolingual and bilingual groups, with a relatively stronger effect of oral skills in the
bilingual group. Third, use and exposure to the heritage language (Greek) contributed
to L1 reading comprehension, whereas such an effect was not observed for L2. Yet,
authors elicited that there was no negative effect of exposure to Greek (L1) on L2
reading and oral comprehension.

Bonifacci and Tobia (2017) conducted a cross-sectional study with a group of
bilingual children (n = 260, grades 1-5) with different L1 background and Italian as L2.
They investigated the role of reading speed, reading accuracy, and listening
comprehension in predicting reading comprehension development. An interesting
aspect of this study is that decoding skills were measured separately for accuracy and
for speed, arguing that in a transparent orthography (when phoneme-grapheme mapping
is consistent), decoding accuracy may, in fact, play a more significant role than reading
speed. Participants were assigned to two groups (1) the first stage (1-2 grades) and the
second stage (3-5 grade). Their findings demonstrated listening comprehension to be
the strongest predictor in both groups. Reading accuracy made a smaller but significant

contribution to reading comprehension only in the first group of younger learners. Even
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though reading fluency is related to reading accuracy, it was not found as a significant
predictor in both groups. Their findings suggest including reading accuracy as a distinct
predictor to the SVR model, namely in the transparent orthographies. Their argument is
that since reading is oriented to comprehension, fluency is less important than accuracy
in this case. In addition, accuracy is determined by lexical access and vocabulary,
therefore decoding accuracy and vocabulary plausibly are more important factors of
reading comprehension in early bilinguals.

A large-scale study by Edele and Stanat (2016) included Russian-German (n =
502) and Turkish-German (n = 662) bilingual ninth graders. Decoding and listening
comprehension skills were measured in both languages. Along with the SVR validation
in bilinguals, this study aimed at testing the assumption of cross-language transfer of
skills from L1 to L2, and the notion of this transfer to occur at higher level of L1
proficiency. Their findings indicated a strong predictive contribution of L1 listening
comprehension on L2 reading comprehension, even after controlling for L2 receptive
vocabulary, reading fluency and contextual factors (e.g. family background, home
language use, attended school track). Thus, there was a strong support for cross-
linguistic transfer of L1 linguistic skills to L2 reading. However, the effect was
different in two groups. In the Turkish bilingual group, only higher-level listening
comprehension skills were related to L2 comprehension. Authors suggested that in
more typologically distant languages (Turkish is more typologically distant from
German than Russian), transfer can occur only for more advanced language-
independent skills (e.g. when meta-cognitive strategies, higher-order semantic
knowledge can be used). However, in languages with a higher degree of similarities the
transfer can occur at lower levels of L1 listening comprehension. In addition, they
claim that oral language skills in L1 are sufficient for the transfer to occur as not all
bilinguals are necessarily biliterate (i.e. read and write in both languages). The study
found support for earlier discussed theoretical accounts of reading: the SVR (Gough
and Tunmer 1990) and the threshold and interdependence hypotheses (Cummins 1976,
1979).

The above-mentioned studies have provided a strong support for the SVR
legitimacy in the bilingual context. Some general conclusions can be drawn. First, both
components of the SVR (decoding and oral language comprehension) contribute (albeit
to different extent) to L2 reading comprehension development in bilinguals. While

decoding skills (speed and/or accuracy) may be more prominent at the very initial
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stages of reading acquisition, oral language skills tend to play more dominant role at
later stages (e.g. 3-4 grades in Verhoeven and van Leeuwe (2012)). However, this
pattern can vary depending on the L2 orthographic consistency with longer
development of decoding skills in more opaque orthographies than in relatively shallow
ones (see Florit and Cain 2011 for a review). Second, biliteracy has a positive effect on
decoding skills development, while this effect was not found in oral language and
reading comprehension skills (at the early stages). It might be the case that
enhancement of those skills occurs at later stages. In addition, it can be greatly
influenced by typological similarities between languages. Third, cross-linguistic
transfer of the SVR components from L1 to L2 or vice versa can be observed not only
for lower-level (i.e. decoding) but also for higher-level (i.e., reading comprehension)
skills. This indicates that more complex, integrated processes have a potential for
transfer to occur once significant level of proficiency in L1and L2 is achieved.

3.7. Summary

Over the last few decades, research in L2 reading development has made great
advances. Learning to read in L2 in many aspects follows patterns of monolingual
reading development. One of the most demanding skills - reading comprehension -
relies on two distinct competences: decoding and oral comprehension skills. In
bilingual contexts, these relationships are more complex as dual-language interaction is
involved.

Numerous factors can affect L2 reading as there is a greater diversity of
linguistic experiences encountered by bilinguals relative to monolinguals. Broadly
speaking, cognitive (e.g. working memory), cross-language (e.g. orthographic
transparency), individual (e.g. motivation) as well as contextual and environmental
differences (e.g. L1 exposure, parental level of education) can mediate reading
development in bilinguals. Considering the multifaceted nature of bilingual reading,
research has explored some aspects of the process in greater depth (e.g. cognitive
skills), whereas other aspects have attracted less attention (e.g. language exposure).

For transfer to occur in some more complex competences (e.g. reading

comprehension), there should be a certain level of L2 proficiency achieved. Whereas
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other early cognitive-linguistic skills (e.g. phonological awareness, rapid automatized
naming) seem not to depend on the level of proficiency as they are considered to be
language-independent. Once acquired in L1, they are ready to be used in L2,
irrespective of structural similarity between the two languages. Yet, other aspects of
linguistic knowledge are specific to the language system (e.g. morphological
awareness, orthographic processing). Transfer of these skills is dependent on

typological similarity between languages.
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Chapter 4: Reading acquisition: The impact of orthography

4.1. Introduction

The mapping of linguistic units onto visual symbols varies across languages, and this
variability can impact the learnability of a particular written language, making it either
easier or more challenging to master. This chapter explores this issue.

The present chapter starts with a linguistic analysis of the key structural
parameters that set orthographies apart, namely: orthographic consistency, regularity,
transparency, depth, and grain size. This is followed by a discussion of the
Orthographic Depth Hypothesis (henceforth ODH) and the Psycholinguistic Grain Size
Theory (henceforth PGST) — two influential theoretical accounts of how those
crosslinguistic differences in orthographies affect reading strategies and rates of reading
development. Then, crosslinguistic differences in the spoken language, namely
phonology, syllabic and morphological complexity of languages, are discussed as well
as their impact on reading acquisition. Finally, an overview of studies exploring
development of decoding and reading comprehension in transparent orthographies is

provided.

4.2. Alphabetic orthographies

4.2.1. Orthographic characteristics of languages
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While acquiring reading can be easier and faster in some languages, in others it takes
longer. Over the past decades, much progress has been achieved in understanding
reading processes. Theoretical accounts such as the orthographic depth hypothesis and
the grain size theory attempted to account for differences in reading strategies used by
readers in different orthographies. Both claim that the complexity of a given
orthography affects reading processes, namely the rate of reading acquisition and
reading strategies used by learners.

A written language is a coded sound system of a spoken language. Writing
systems use different linguistic units (syllables, phonemes, morphemes, semantic units
as in Chinese) to be represented by visual (or, in exceptional cases, tactile) symbols
called graphemes. In alphabetic orthographies a grapheme represents a phoneme. This
representation is achieved through a set of rules known as correspondence rules, which
establish a connection between specific phonemes and their corresponding graphemes.
Yet, the degree of systematicity of mapping between the units of language and their
graphemic representations varies across languages.

Alphabetic orthographies differ with respect to the consistency of grapheme-
phoneme mapping, regularity, transparency, which constitute the notion of orthographic
depth (Katz and Frost 1992). These essential orthographic parameters are addressed
below.

Orthographic transparency refers to sound-symbol mappings. In languages with
a transparent mapping system surface phonology is presented in spelling with a high
level of consistency. In a fully transparent system, each phoneme is always represented
by one grapheme, irrespectively of its position in a word (e.g. see Borleff et al. 2019 for
a review; Ziegler et al. 2010). Orthographies vary greatly with respect to their
transparency. If the pronunciation of the word can be figured from its spelling by
applying most typical grapheme-phoneme correspondences, or by letter sounds, this
word can be considered transparent. For example, Polish words sen, woda can be
considered as transparent. Languages with a transparent grapheme-phoneme mapping
are called transparent. Languages where this correspondence is ambiguous are called
opaque (Frost 2012; Seymour et al. 2003). English is considered to be the least
transparent language among Indo-European languages (Seymour et al. 2003). A given

letter might have multiple pronunciations, like <o> in on, hope, work, woman, root.
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The same sound can be spelled in multiple ways (e.g. /k/ in cat, kid, back, mosque).
Some letters do not have corresponding sounds in a word (e.g. <h> in hour).

Regularity implies a systematic repetition of a set of particular rules (in this case
grapheme-phoneme mapping). Such rules allow to predict a spelling or pronunciation
of a new word. In most cases, words follow general rules and called regular. However,
irregular cases also occur (e.g. blood or flood in English). Some rules are position-
dependent (e.g. three different pronunciation for the letter <y>: in the initial position as
yoga, in the middle position as gym, the final position as in cry) and context-sensitive
(e.g. pronunciation depends on the neighbouring letter) (Coltheart et al. 1993). In
addition, in most alphabetic orthographies rules are heavily based on morphology,
which does not fully represent their surface phonological realisation (e.g. open —
opened (inflectional morphemes), heal — health (lexical ones)).

While the concepts of transparency and regularity apply primarily to describe
individual grapheme-phoneme correspondences beyond the context and position-related
effects, orthographic consistency deals with these correspondences in a specific
grapheme environment (certain preceding and following neighbouring letters, position
within a letter string). What is more, orthographic consistency can be applied not only
to individual phoneme-grapheme correspondences but also to bigger sublexical units
(e.g. onsets, codas, rimes, etc.) If a grapheme or a string of graphemes is pronounced
the same in a given position (e.g. word finally), then it is consistent. For instance, the
letter sequence <ght> is always pronounced as /t/ when occurs word finally (non-
transparent mapping but consistent).

The orthographic consistency manifests itself in a feedforward (grapheme-to-
phoneme) fashion for reading and in a feedbackward (phoneme-to-grapheme) fashion
for spelling (Lété et al. 2008). These mappings are not always reversable. Generally,
orthographies show higher degree of transparency, regularity and consistency for
reading than for spelling. Some orthographic systems are regarded as symmetrical (e.g.
English — irregular in both directions, Finnish — regular in both directions) and
asymmetrical (e.g. German — relatively regular from the reading point of view and less
regular for spelling) (see Borleffs et al. 2019 for a review). Moreover, consistency may
vary with the size of the unit. In some languages smaller units’ consistency might be
low (e.g. as in English for a phoneme size), while for bigger units (as for rimes) it is

significantly higher.
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All orthographic characteristics presented above (transparency, regularity,
consistency) constitute the concept called orthographic depth. The notion of
orthographic depth refers to reliability of print-to-speech correspondences. Since Katz
and Frost (1992), orthographic depth has been studied widely as one of the sources of
cross-linguistic variability in reading. The relationship between orthography and
phonology can be seen as a continuum. It means that a given orthography can be
categorised along a single scale with shallow orthographies (purely phonological) at the
one end (e.g. Italian, Greek) and deep orthographies (e.g. English, Dutch), reflecting
mostly morphological principle in spelling, where phonology can be derived indirectly,
at the other end (e.g. Frost et al. 1987; Seymour et al. 2003). Orthographic depth is
relevant for reading development as acquisition of different reading skills is closely
related to the characteristics of the orthography. Moreover, different learning strategies
of reading are adopted by novice readers with respect to the complexity of grapheme-
phoneme correspondence.

Granularity of orthographic representations should also be considered when
talking about reading acquisition strategies across different orthographies. A grain size
refers to a size of a sublexical unit of a word. Depending on the size, sublexical units
can be categorized into small (phonemes) and large units (e.g. onsets, rimes, syllables).
Orthographic inconsistency does not affect all psycholinguistic units to a similar extent
(Ziegler and Goswami 2005). In opaque orthographies larger grain sizes demonstrate
more consistent mapping onto orthography than smaller ones. Whereas in shallow
orthographies there is a relatively consistent mapping of grapheme-phoneme
correspondence of small grain sizes.

Considering the above-mentioned orthographic characteristics, two theoretical
accounts — the ODH (for skilled reading) and the PGST (for reading acquisition) —

attempted to explain variability in reading across languages.

4.2.2. Theoretical accounts of crosslinguistic differences in reading acquisition
The ODH introduced by Katz and Frost (1992), posits that the degree of grapheme-

phoneme mapping consistency affects reading. In other words, reading process is

adjusted to the orthography being learnt. In transparent orthographies (with regular
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grapheme-phoneme correspondences) a single word reading relies on sublexical
phonological processing, while in opaque orthographies (multiple grapheme-phoneme
correspondences) readers are encouraged to process words via orthographic processing.
Katz and Frost (1992) list three concepts underlying orthographic depth: in an opaque
orthography the grapheme-to-phoneme correspondences are complex, inconsistent, and
incomplete. Complexity refers to the presence of complex multiletter rules (e.g. <ch>,
<th>), which are shown to slow down reading aloud words and nonwords (Rastle and
Coltheart 1998). When a grapheme-phoneme correspondence is inconsistent, it is
difficult to predict its pronunciation only by sublexical information. Then, orthographic
lexicon should be checked. For example, a letter string <ough>, which can be
pronounced in several different ways in English (e.g. tough, though, through). The third
concept — incompleteness of the sublexical correspondences — refers to words, whose
orthographic representation is not sufficient to derive its pronunciation without a
sentence context. Heterophonic homographs (e.g. the word wind in English) can be an
example. Two different pronunciations link to different meaning (/wind/ —a movement
of air, /waind/ - to move in a twisting course). As Szmaltz et al. (2015) suggest the
three components (complexity, inconsistency, incompleteness) listed above may affect
reading processes in different ways. Namely, complexity may lead to a quantitative
change by impeding the sublexical route relative to the lexical one. Inconsistency and
incompleteness may strengthen reliance on lexical strategies.

Further research built on ODH suggesting that both routes (phonological/sub-
lexical and orthographic/lexical) are used by readers in all orthographies, both shallow
and opaque (Share 2008). In all orthographies a reader uses lexical route for familiar
words (and irregular words in English) to access them faster, the sub-lexical route
serves for decoding new words that have not been stored in the mental lexicon. A
novice reader in alphabetical orthographies needs to learn to associate letters with
sounds to access a whole-word phonological representation. As this basic skill is
mastered, a reader builds lexical representations of connections between phonological
(oral form) and orthographic representations (visual form) of the words. Once this
connection is established and becomes automatized, a reader uses a direct-retrieval
mechanism via lexical route (see Borleffs et al. 2019 for a review; Grainger and Ziegler
2011; Ziegler et al. 2010). In shallow orthographies automatization of the word

retrieval process is built faster as there are less combinations between grapheme-
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phoneme to memorize. Such cross-orthographic differences are thought to lead to
difference of the rate of reading acquisition.

In a seminal work Seymour et al. (2003) evaluated an impact of orthographic
complexity on reading development in 13 European orthographies. Their findings
confirmed that differences at the rate of development of foundational reading skills
(word reading accuracy and fluency) differed depending on the orthographic
consistency of the languages. Thus, in shallow orthographies (e.g. Finnish, Greek,
Italian, Spanish) children achieve higher level of word reading accuracy and fluency by
the end of the first grade, whereas in deep orthographies (e.g. English, French, Danish)
these skills are developed over longer period of time (almost twice longer). These
findings are in line with other studies in monolingual reading in transparent
orthographies, where accuracy scores for word and pseudoword decoding towards the
end of the first grade reached almost a ceiling effect. For example, Cossu et al. (1995)
showed that word reading accurary rate reached 94% and 82% for pseudowords
decoding for Italian novice readers. In contrast, Seymour et al. (2003) reported that
English-speaking children from Scotland performed rather poorly on word (34%)
pseudoword (29%) reading accuracy tasks.

The PGST proposed by Ziegler and Goswami (2005) highlights the role of
complex grapheme-phoneme correspondences in driving cross-linguistic differences. In
more transparent orthographies novice readers rely on a grapheme-phoneme decoding
strategy as smaller grain sizes are highly consistent. In opaque orthographies
correspondences between small units are less consistent, therefore children may adapt
reading strategies by relying on bigger units (i.e. rhymes) while learning to read. The
reduced reliability of small grain sizes in opaque orthographies makes children develop
decoding reading strategies at more than one level. To develop complete (fully specific)
orthographic representations of words in opaque orthographies, all possible grain sizes
in phonology and orthography should be mastered (see Borleffs et al. 2019 for a
review). Hence, developing multiple strategies will inevitably take longer than the
development of a single strategy. This might explain cross linguistic differences at the
rate of reading acquisition.

The PGST was supported by empirical findings. In English, for example, young
children tend to use orthographic chunks corresponding to rhymes (as they are more

consistent) to read new words (e.g. using ball as a basis to read small). To investigate
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whether this strategy is specific to opaque orthographies or applies in shallow
orthographies as well, Goswami et al. (1997) assessed nonword reading in English and
Greek children (ages 7-9). Two types of nonwords were given: those based on real
words (rhymes; e.g. ticket—bicket) and those with unfamiliar orthographic patterns but
similar phonological representation (bikket). While Greek children achieved close to
ceiling results on both tasks, English children were better at nonwords with rhyme
analogies. Indeed, English—speaking novice readers make more progress in word and
sight-word reading while focusing on larger units such as rimes as part of their
instruction (Kyle et al. 2013).

Researchers have also addressed a question whether orthographic depth might
alter the degree to which cognitive mechanisms contribute to reading acquisition.
Findings are somewhat mixed. Some empirical evidence from concurrent studies
suggests that phonological awareness appears to be a stronger predictor of reading in
deep orthographies (e.g. Landerl et al. 2013; Vaessen et al. 2010), RAN seems to be
more predictive of reading success in shallow languages (e.g. Fricke et al. 2015; Moll et
al. 2014; Powell and Atkinson 2021). While in some longitudinal studies (e.g.
Caravolas et al. 2012, 2013, 2019) no differences were found between cognitive
mechanisms underlying reading across languages with different orthographic
transparency (in English, Czech and Spanish). It was the rate of reading developemt
that varied across languages (slower in English). An overview of empirical evidence of
reading predictors across languages is presented in the section 4.4 of this chapter.

Overall, both the ODH and the PGST provide clear theoretical accounts of how
the degree of orthographic consistency may enhance (in shallow orthographies) and
impede (in opaque orthographies) the rate of reading development. Moreover,
depending on the complexity of grapheme-phoneme correspondences novice learners
use different reading strategies by mastering different grain units in a descending order
of its complexity. These findings are of great importance for researchers and educators
as it provides useful insights into why reading skills develop at different rates as well as

what reading instruction methods to apply.
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4.2.3. Syllabic and morphological complexity

Syllables have been claimed to play a great role in visual word recognition as via
lexical route words are processed by syllables as a sub-lexical unit rather than a whole
word (Prinzmetal et al. 1986). Along with orthographic consistency, syllabic
complexity plays an important role in the rate of reading growth. Definitions of syllabic
complexity vary in the literature. In a narrow context, syllabic complexity has been
defined as the number of phonemes per syllables (see Borleffs et al. 2017 for a review).
More elaborated definition was given by Adsett and Marchand (2010), who described it
as a measure of determining syllable boundaries in words of specific languages. In
other words, the more difficult it is to determine the boundaries, the more complex
syllabic structure is. In the previously discussed study by Seymour et al. (2003),
syllabic complexity was suggested as a factor affecting reading. In addition to
orthographic depth, in their study syllabic complexity was found to influence
pseudoword decoding. Seymour et al. (2003) proposed to classify syllabic complexity
between two groups of languages included in their study (1) Germanic (e.g. German,
English and Danish) and (2) Romance (e.g. Italian, Spanish, French) languages.
Germanic languages predominantly included closed CVC syllables, whereas Romance
languages open CV syllables, which are easier to process. Fewer decoding errors were
found in languages with less complex syllable structures. Therefore, they suggested that
syllabic complexity can explain some variability in reading attainment in different
orthographies.

Furthermore, depending on the rhythmic properties, the world’s languages can
be classified into three rhythm groups: stress-timed, syllable-timed and mora-timed
languages (Ramus et al. 1999). Stress-timed languages have roughly equal foot (a
rhythm unit of a word consisting of one or two syllables) as in English, Dutch, Russian.
In such languages the stressed syllable is given more duration, which, in turn, leads to
vowel reduction in unstressed syllables (as in /ba'na:na/, vowel <a> is pronounced as
schwa /o/ sound in an unstressed syllable). Generally, languages using stress-timed
rhythm tend to have different in length, more complex syllable structures. In syllable-
timed languages, all syllables in a word take about the same amount of time to
pronounce. The languages using syllable-timed rhythm have less complex syllable

structure (mostly CV combinations, such as in French, Italian, Catalan) (Nespor et al.
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2011). Some researchers also proposed the third type called mora-timed languages. A
mora is a time unit, which is represented best in Japanese and is similar to some extend
to a syllable (Liu and Kaye 2021). Considering the above mentioned, syllabic structure
and rhythmic properties of a given language are those linguistic characteristics that are
also claimed to moderate reading acquisition. While reading in syllable-timed
languages with predominantly CV syllable structure might facilitate development of
decoding skills, it may be slower in some stress-timed languages (with more complex
syllable structures CVC, CVCC) (Nespor et al. 2011). Yet, these potential moderators
should be considered within the orthographic depth concept. For example, some
languages might be time-stressed with complex syllable structures (Russian) but also
with relatively transparent orthography (at least in a feedforward direction), which
allows children to achieve an adequate level of decoding accuracy relatively quickly.

It is of note, syllabic complexity of the language is also believed to affect
phonological awareness in children (Duncan et al. 2006). In their study, phonological
awareness in young French-speaking and English-speaking children was compared
before formal reading instructions began. Children who spoke French (a language with
a relatively simple syllable structure) outperformed their English-speaking counterparts
(a language with a more complex syllable structure). As reviewed in Chapter 2,
phonological awareness skills’ relevance in reading acquisition is undisputable for
decoding skills. Therefore, presented above findings suggest that syllable complexity is
a factor to consider in the development of early literacy acquisition.

Another factor thought to impact the reading development is morphological
structure of a language. Morphemes are smallest meaning-bearing units. Thus, meaning
of more complex words can be inferred from word’s morphological constituents (Koda
2007). Morphological awareness has been found to be considerably correlated with
word reading (e.g. De Freitas et al. 2018) and reading comprehension (e.g. James et al.
2021). Though this skill is developed later (starting at around the second grade) than
other skills (e.g. phonological awareness), its role increases throughout the
development of reading (Carlisle 2000; Mahony et al. 2000; Nagy et al. 2013).

Languages vary in a degree of morphological complexity, which can be seen as
a range of morphological forms in a language. At a word level, morphemes can be
divided into two categories — inflectional and derivational. Inflectional morphemes are

suffixes added to a word to assign a particular grammatical property, such as tense,
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number, possession, and comparison. Some of them might denote several grammatical
features. For example, in English an inflectional morpheme {-s} can signify a plural
form of a noun (e.g. a boy — boys), can indicate a grammatical form of the third-person
singular tense (e.g. | speak — he speaks), and can mark the possession (in conjunction
with an apostrophe as in boys’ toys). Derivational morphemes are bound morphemes
(prefixes and suffixes) added to a word that change the grammatical category of a word
(e.g. beauty — beautiful). To simplify, they create new word forms. Depending on
linguistic properties, some languages have richer inflectional morphology (e.g. Slavic
languages) than others (e.g. English). In language systems with a more developed
inflectional morphology, morphological inventories are more robust (e.g. there are
numbers and cases on nouns, suffixes that denote past, present and future tenses, affixes
for adjectives). For instance, a rich inflectional morphology inventory in Slavic
languages (e.g. Polish, Ukrainian, Russian) include seven cases, different types of verb
conjugations that reflect gender and number. Their nouns, adjectives, and numerals are
marked for gender, number, and case. In addition, the length of the morphemes as well
as their number added to one stem of the word contributes to morphological complexity
of such languages. The Finnish orthography can be an interesting example of a highly
transparent orthography with a complicated morphology (words are mostly polysyllabic
and tend to be long). Hence, languages may be transparent in its grapheme-phoneme
mapping (which facilitates reading acquisition), but quite complex in their
morphological structure. Contrary, in opaque orthographies (e.g. English, French), the
morphological structure of words may serve like an anchor to the reader. As discussed
earlier (section 4.2.2), orthographies in these languages are not only governed by
phonology but also by morphology. Readers might use morphological cues to learn to
read new words (e.g. in English the prefix {un-} is always pronounced as /an/ like in
happy — unhappy). Moreover, in Ehri’s (2005) stage model of reading, it is suggested
that more proficient readers read multisyllabic words via chunking, reducing the
demand on working memory (Nagy et al. 2013). For example, the word uselessness can
be read in three chunks via morphemes {use}+{less}+{ness}. Indeed, for long and
morphologically complex words a letter-by-letter decoding would be inefficient.
Therefore, morphological knowledge might enhance reading acquisition in all
languages. Yet, its role may vary depending on the orthographic properties of

languages.
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Overall, development of decoding skills may be affected by orthographic,
syllabic and morphological complexity of the language. Specific properties of different
languages affect the strategies readers apply as well as language units they first acquire
(e.g. phonemes — in more transparent, rimes — in opaque). In turn, that leads to different

rates at which literacy skills are acquired across languages.

4.3. The impact of orthography and spoken language structure on reading

acquisition: Empirical evidence

In this section, research literature review of studies exploring the moderating role of
orthographic consistency on the development of decoding and reading comprehension
is provided. Specifically, the focus is on studies that investigated reading development
in transparent orthographies across alphabetic languages as it is of relevance for the
current thesis.

It is suggested that orthographic consistency might alter the role of decoding
and oral language skills on reading comprehension development (Ziegler and Goswami
2005). Considering consistent grapheme-phoneme mapping, decoding is acquired more
quickly in transparent orthographies than in opaque (e.g. Caravolas et al. 2013;
Georgiou et al. 2008; Tobia and Bonifacci 2015). In such orthographies, children
achieve high reading accuracy rate quite quickly after the formal instruction is
introduced. Therefore, its role in predicting reading comprehension might diminish
with time. It fact, research evidence shows it might be time-restricted up till the end of
the first grade (e.g. Lepola et al. 2016; Tobia and Bonifacci 2015). As to oral language
skills, they were found to predict reading comprehension effectively both at the onset of
reading acquisition as well as later in transparent orthographies (Caravolas et al. 2019).
It has been claimed that decoding role in explaining variability in reading
comprehension is stronger and lasts longer in opaque languages rather than in
transparent ones (at least at the initial stage of reading development) (Furnes and
Samuelsson 2009; see Florit and Cain 2011 for a review).

Over the last two decades, there has been a significant increase in cross-
linguistic studies investigating predictive patterns of cognitive precursors underpinning

literacy development concurrently and longitudinally. However, differences in study
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designs, measures of construct and participants characteristics result in some
inconsistencies across studies. It has been suggested that the way how skills are
measured may determine the difference of predictive strength of both constructs across
studies (Caravolas et al. 2019). Decoding can be assessed in different ways (e.g. word
reading vs. pseudoword decoding in timed and/or untimed manner). In transparent
orthographies timed measures (fluency-based) might be more sensitive in predicting
reading comprehension than untimed (accuracy-based), as accuracy measures achieve
almost ceiling level in this group of languages. A study in the Italian language by Florit
et al. (2022) revealed that listening comprehension (i.e. oral language skills) accounted
for reading comprehension better than decoding skills. However, they measured
accuracy and fluency separately in word and non-word reading tasks. It was found that
when measured separately, decoding fluency correlated stronger with reading
comprehension than accuracy measures, pointing out that fluency is a more relevant
measure in transparent orthographies. However, findings of Roch and Levorato (2009)
in Italian were to some extent similar to those in opaques orthographies: decoding was
a better predictor of reading comprehension in the first grade than oral language skills.
These mixed findings across studies Florit et al. (2022) explain by inclusion of different
reading accuracy and fluency measures (e.g. latent vs. observed). Similarly, measures
of oral language comprehension must be considered. In different studies this construct
was measured in various ways (e.g. receptive and/or expressive vocabulary,
morphosyntactic skills). Recent studies suggest using latent variables (a combination of
different indicators) as a better measure of oral skills (e.g. Hulme et al. 2015; Lervag et
al. 2018). Finally, reading comprehension itself can be measured as multiple-choice and
cloze tasks as well as open-ended or retelling tasks. Then, decoding might be a stronger
indicator of reading comprehension, while language comprehension can play a more
crucial role when inferential (open-ended) tasks are included as a measure of reading
comprehension (Caravolas et al. 2019).

Bearing in mind early reading development, cognitive skills underlying
development of decoding and oral comprehension should be considered. As discussed
before, PA, letter-sound knowledge, RAN, WM and oral language skills have been
found reliable correlates of learning to read in different languages (see Chapter 2).
However, to what extent their predictive patterns are universal or language specific,

research findings are mixed.
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A number of crosslinguistic studies have explored reading development patterns
in alphabetic orthographies with varying degree of consistency. Table 2 presents a
summary of findings of crosslinguistic studies conducted over the last two decades. The
main criteria for selecting studies were direct comparison (using directly comparable
tests) of cognitive and literacy skills in two or more alphabetic orthographies over
2000-2022. Most of the selected studies investigated the relationship between early
cognitive and literacy predictors with decoding skills (word reading and
pseudoword/nonword decoding) concurrently and longitudinally. Only a few studies
(from selected) analysed reading comprehension and its underpinning cognitive/literacy
skills in their studies (Caravolas et al. 2005; Caravolas et al. 2019; Furnes and
Samuelsson 2009). Broadly, research findings demonstrate two rather different
viewpoints: some claim a universality of predictive patterns of cognitive skills across
languages, others find the role of cognitive predictors to be language specific (Table 2).
Findings of some empirical research support the claim of PA, RAN and letter
knowledge being universal predictors of decoding skills across languages (Caravolas et
al. 2012, 2013, 2019; Moll et al. 2014). According to their findings, cognitive
predictors are similar across languages, both concurrently and longitudinally. It is the
rate of literacy acquisition, that differs across languages (slower in opaque, faster in
transparent). Others argues that cognitive predictors may have different predictive
strength developmentally in explaining individual differences in reading skills. While
RAN has proved to remain a robust predictor through grades in all orthographies, the
predictive strength of PA diminishes in transparent orthographies (Furnes and
Samuelsson 2009, 2011; Vaessen et al. 2010). Moreover, PA has been found to be more
vital in less transparent orthographies, while RAN’s role seem to be essential in more
transparent ones (Ziegler et al. 2010). In a recent cross-linguistic study in five
languages, RAN was identified as a universal predictor, while PA-reading relationship
was transient and interactive across orthographies (Landerl et al. 2019). Other
predictors (e.g. vocabulary, phonological/verbal working memory, 1Q, grammatical and
morphological skills) were also selectively assessed across studies, yet generalizability
of those findings is challenging, considering their random inclusion in studies (Table
2).

Three crosslinguistic studies also explored the role of decoding and oral
language skills in reading comprehension. Oral language skills (vocabulary),

phonological awareness (PA and PWM) and decoding (reading speed) were found to be
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similarly predictive of reading comprehension in two orthographies Czech (transparent)
and English (opaque) (Caravolas et al. 2005). In a large-scale longitudinal study by
Furnes and Samuelson (2009) with Swedish/Norwegian and English novice readers,
reading comprehension was predicted by kindergarten decoding and spelling skills (oral
languages skills were not measured). A recent longitudinal study conducted by
Caravolas et al. (2019) investigated reading in four languages (English, Spanish, Czech,
and Slovak) with different degrees of orthographic depth. Their findings revealed some
interesting insights. First, children’s core foundations of decoding skills (PA, letter
knowledge, RAN) and word reading (initial decoding skills might be acquired at this
age) measured before the formal reading instructions were introduced predicted
decoding variations at the end of the first year in all languages. In relatively transparent
orthographies (Spanish, Czech and Slovak) oral language skills (vocabulary and
morphosyntactic knowledge in orally administered tasks) predicted reading
comprehension in the second year. That was not the case in English, where decoding
still accounted more for reading comprehension variability. Both decoding and oral
language skills were found to be moderately predictive of reading comprehension in
transparent orthographies. However, within this group of languages there was a
variation of the degree of predictive strength between two constructs. While in the
Czech language decoding was an equally strong predictor along with oral skills, it was
slightly weaker in Spanish and Slovak. Authors attributed this difference to random
sampling effect. Overall, children in transparent orthographies demonstrated faster
word and pseudoword reading rates that positively affected their reading
comprehension skills. Thus, it can be inferred that in transparent orthographies while
oral skills exerted stronger direct effect on reading comprehension, the role of decoding
is still essential (albeit somewhat weaker). By and large, empirical findings presented
above suggest that reading acquisition is influenced to some extent by the orthographic
depth (at least in alphabetic orthographies). PA, RAN, and letter-sound knowledge have
been identified common predictors of decoding skills. Yet, the unresolved debate in the
literature remains as to whether their predictive patterns are similar across
orthographies or different. In addition, it is widely acknowledged that the rate of
reading acquisition is modulated by orthography: decoding skills are acquired faster in
shallow languages, which, in turn, enhances the development of reading comprehension
skills. However, as word reading often reaches a ceiling effect in such orthographies,

oral language proficiency may capture better variability in reading comprehension.

92



Table 2. Summary of findings: Studies on reading development in transparent orthographies.

Ne  Study Languages Age group Study design Scope Main Findings
1 Mann and Wimmer English: opaque Kindergarten ~ Concurrent Decoding skills: Different patterns:
(2002) German: relatively Grade 1 word reading English: PA - unique predictor in both
transparent Grade 2 pseudoword decoding grades; PA, RAN and STM
RAN German: PA decreased in grade 2, RAN
PA — unique predictor
LK
STM
2 Patel et al. (2004) English: opaque Age (6;0- Concurrent Decoding skills: Similar patterns:
Dutch: relatively 11;00) word reading PA - unique predictor, but not RAN
transparent nonword reading
PA
RAN
Vocabulary
3 Caravolas et al. (2005) English: opaque Grade 2-7 Concurrent Word reading (speed) Similar patterns in both studies:
Czech: relatively Study 1: typical Reading comprehension Reading speed: PA and coding
transparent readers Spelling Spelling: vocabulary, PA, reading speed.
Study 2: dyslexia ~ PA Reading comprehension:
Vocabulary Raven, vocabulary, PA, and reading
PWM speed
Processing speed
Raven’s matrices
4 Georgiou et al. (2008) English: opaque Grade 1-2 Longitudinal Word reading Different patterns:

Greek: transparent

Nonword reading;

PA

RAN

PWM

Orthographic choice (OC)

Nonword decoding:

English: RAN, PA; Greek: nonword
decoding at T1.

Word reading (fluency):

Greek: RAN, PA; English: OC
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Ne

Study

Languages Age group

Study design

Scope

Main Findings

5

Furnes and Samuelsson
(2009, 2010, 2011)

Swedish/Norwegian:
relatively
transparent

Kindergarten
Grade 1

English: opaque

Kindergarten
Grade 1
Grade 2

Longitudinal

Decoding skills:

word reading

pseudoword decoding
Reading comprehension
Spelling

Phonological awareness
RAN

Verbal WM

Print knowledge
Grammar and morphology

Decoding skills:

word reading

nonword reading
Spelling

Phonological awareness
RAN, verbal WM,
Letter knowledge

Syntactic and semantic skills

Decoding skills:

word reading
pseudoword decoding
Spelling

Phonological awareness
RAN

Vocabulary

(2009) Similar patterns:

Decoding (concurrent): PA and print
knowledge;

spelling: print knowledge in
Scandinavian languages; PWM in
English.

Decoding (longitudinal): PA, print
knowledge and RAN.

Reading comprehension: decoding skills
and spelling in kindergarten.

(2010) Similar patterns: RAN and PA.
PA role is time-restricted (by Grade 1).
RAN strength increases across grades, a
robust predictor of reading difficulties.

(2011) Similar patterns: PA and RAN
PA is a time-limited predictor in
transparent orthographies (till 1 grade),
but not in opaque languages.

RAN is a significant longitudinal
predictor across languages;

PA is more important for predicting
spelling in all orthographies.
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Ne  Study Languages Age group Study design Scope Main Findings
6 Vaessen etal. (2010) Hungarian: Grade 1-4 Concurrent Word reading (fluency) Similar patterns:
transparent PA PA
Dutch: relatively RAN RAN
transparent Letter knowledge letter knowledge:
Portuguese: Verbal working memory
relatively
transparent
7 Ziegler et al. (2010) Finnish: transparent ~ Grade 2 Concurrent Decoding skills: Different patterns:
Hungarian: word reading PA: stronger role in less transparent
transparent phonological decoding orthographies, speed.
Dutch: relatively PA RAN: speed, vocabulary (only in
transparent RAN Finnish)
Portuguese: PSTM
relatively Vocabulary
transparent 1Q
French: relatively
transparent
8 Caravolas et al. (2012 English, Spanish, Kindergarten- Longitudinal Word reading Similar patterns
2013, 2019) Slovak, Czech 1 grade (10 months) Picture-word matching Reading (unique predictors):
Word spelling prior reading skills, PA, LK, RAN,
Letter knowledge
PA, RAN, verbal memory, IQ  Spelling: prior spelling skills, PA, LK,
RAN
Kindergarten-  Longitudinal Picture-word matching
Grade 2 (28 months) LK
PA, RAN
Kindergarten  Longitudinal Word reading (T1,T2) T2 similar patterns:
—mid Pseudoword reading (T2) decoding efficiency (unique predictor),
Grade 2 LK, PA, RAN, vocabulary, RAN

95



9 Moll et al. (2014)

10 Landerl et al. (2019)

English, French:
opaque German,
Hungarian:
relatively
transparent
Finnish: less
transparent

English, French,
German, Dutch,
Greek

Grade 2-7

Grade 1-2

Concurrent

Longitudinal

morphological knowledge,
syntactic knowledge
Reading comprehension (T3)

Word and nonword reading
(accuracy and fluency)
Spelling

RAN

PA

PWM

Reading fluency
PA
RAN

T3 similar patterns RC:
decoding skills T2 +language skills T1
decoding T2 (English)

Similar patterns:
PA (word accuracy)
RAN (word fluency)
RAN (spelling)

Different patterns:

RAN: unique predictor across languages
PA: patterns of interaction differ across
languages
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4.4. Summary

Reading development depends on many factors related to linguistic features of
languages. Whilst consistent grapheme-phoneme mapping in transparent orthographies
speeds up development of automatized decoding skills, in opaque orthographies this
process takes longer (almost twice longer) to achieve similar level of automaticity.
Depending on the orthographic consistency, novice learners apply different strategies in
learning to read. Those acquiring reading in a transparent language start with the
smallest units (phonemes). Thus, explicit teaching of phonemes at the early age is
beneficial. Whereas such approach is less effective in more opaque languages, where
bigger units (rimes) have to be a priority at the beginning of reading acquisition as they
are more consistent with their visual forms. In addition to orthographic consistency,
syllable and morphological complexity of languages are also thought to impact reading.
Thus, in languages with simple CV syllable structures, reading is acquired easier, while
CVC, CCVC, CVCC combinations are harder to process and potentially can impede the
rate of reading development. Morphological complexity affects the length of the words
(words tend to be longer as they consist of multiple morphemes). Not surprisingly,
reading longer words is more challenging for the beginners. However, with growing
reading proficiency and explicit morphological teaching, morphological awareness
enhances word reading fluency and, in turn, reading comprehension.

Considering inconsistent findings within the group of transparent orthographies
as to the contribution of decoding and oral language comprehension skills to reading
comprehension development, studies which directly compare reading acquisition across
several languages using fully equivalent measures are particularly informative. Such
studies typically found that both decoding skills and oral language skills accounted for
variance in reading comprehension at the later stage of acquisition. While oral language
skills showed greater contribution to reading comprehension in more transparent

languages (compared to less transparent ones) this difference was not large.
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Chapter 5: Ukrainian, Russian and Polish: Linguistic
comparison

5.1. Introduction

As reading development in Ukrainian-Polish bilinguals is a key focus of this work, the
present chapter provides an overview of the major characteristics of these languages to
highlight their similarities and differences.

The language situation in Ukraine has been a matter of debate for decades.
Historically, Southern and Eastern Ukraine has been predominantly Russian speaking.
Ukrainian immigrants in Poland who come from those regions tend to use Russian as
the main language of communication in the family. Thus, Ukrainian immigrant children
from those regions are predominantly Russian speaking. Presence of two languages
within a migrant Ukrainian community is inevitable, which should be acknowledged.
Thus, Russian is included in this chapter along with Ukrainian and Polish.

The three languages in this research belong to the Indo-European family.
Russian and Ukrainian are Eastern Slavic languages using the Cyrillic script, while
Polish is a Western Slavic language using the Latin script. Although these languages
share some linguistic features, Russian and Ukrainian have more similarities in
phonology, orthography, and morphology compared to Polish.

As the chapter aims to describe the main linguistic characteristics of the three
languages, the first section discusses key features of the three Slavic languages, such as
phonology, orthography and morphology. Then, an overview of empirical evidence on

reading development in the three languages is presented.
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5.2. Key features of the three languages

5.2.1. Polish

Polish is a West Slavic inflectional, consonantal language that uses a Latin alphabet of
32 letters (23 basic and 9 additional letters <g, ¢, ¢, 1, §, Z, 6, z, 1>) to transcribe its 35
(Swidzinski 1997) to 42 phonemes (see Pietras and Lockiewicz 2020 for a review). In
addition, there are 13 digraphs (e.g. <sz, rz, dz, ch>) and one trigraph (<dzi>). All
Polish letters names contain letter sounds. Considering vowels, letter names and sounds
are identical (Szczerbinski 2003).

Orthography. The Polish orthography is considered to be relatively transparent
in the grapheme-phoneme relationship for reading. In most words, letters can be read in
only one way. 14 characters of the Polish alphabet are fully transparent (<a>, <¢>, <e>,
<f>, <h>, < <>, <P, <m>, <n>, <0>, <0>, <p>, <t>) (Awramiuk 2006). The
remaining letters are less transparent as they may be pronounced in more than one way
(e.g. <b> = /p/ or /bl). Yet, their pronunciation is always disambiguated by their
position (initial or final: <b> brat /brat/ ‘brother’ or chleb /x/ep/ ‘bread’) as well as by
context (preceding or following letter) (see Pietras and Lockiewicz 2020 for a review).
A significant proportion of Polish words are considered “transparent” in a limited
sense, meaning that their pronunciation can be determined by sounding out the
individual letters or letter combinations. If feedforward correspondences are not fully
transparent, there are still regularities that can be applied. They usually reflect the
morphological principle, where the spelling of lexical roots, inflectional and
derivational affixes remain constant, regardless of their surface phonological
realization. Sometimes, different pronunciations may also reflect the historical
principle, where loan words retain their original spelling, despite phonological changes
in Polish.

With respect to spelling, the consistency of phoneme-grapheme mapping is less
regular, which means some phonemes can be spelled in two ways. For example,
phoneme /z/ can be spelled as a single grapheme <z> Zona /zonal ‘wife’ or a digraph
<rz> rzeka /zekal ‘river’. Another aspect of the Polish orthography which adds to

inconsistency is its graphic presentation of soft sounds. Specifically, soft sounds, such
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as palatal /¢, ¢, z, dz, jl can be represented in several ways in writing. For instance, the
phoneme /¢/ appears in both siano /eanol ‘hay’ and swiat lefiat/ “‘world’, but in different
graphic forms (see Pietras and Lockiewicz 2020 for a review). Consonantal
palatalization of letters <s, z, ¢, n> may be expressed by their diacritic forms <§, z, ¢,
> (e.g. kon lkopl ‘horse’, panstwo | 'pajstfol ‘country’, swieto lefientol ‘holiday’) or by
plain graphemes directly preceding <i> (e.g. siwy /eivi /°grey’, zimno /zimnol ‘cold’).
Other Polish consonants can be palatalized only when they are directly followed by <i>
(e.q. lis /lis/ “fox’, wielki vielk/il “big, great”). Though the rules are quite complex, they
are perfectly regular, which does not require rote memorization of words.

Phonology. Polish phonology is notable for the contrast between a relatively
simple system of vowels and a more intricate system of consonants. While there are
various accounts as to the vowel phonology of Polish, none of them posits more than
eight distinct vowels: 6 oral vowels (/i, 4, €, a, 2, u/) and 2 nasal vowels (/5/ and /&/).
Some scholars argue that nasal vowels in Polish have a complex structure that can be
analyzed as diphthongs (Wagner and Przedlacka 2012). Table 3 contains a list of vowel
sounds in Polish, Ukrainian, and Russian. In Polish, 8 phonemes are used to represent 9

vowel letters. Two graphemes <0, u> are represented one phoneme by /u/.

Table 3. Vowel sounds and letters in the three languages.

Language Total N N Phonemes Letters

sounds  vowels
Polish 35(42) 8 1al, 151, /e/, /&1, /i/, 1o/, /u/, /il a, 8, e, ¢€1,0,06,UY(9)
Ukrainian 38 6 Jal, i/, fe/, 1/, /a/, Ju/ a, e €H,i,i,o0,Y, 10, 1 (10)
Russian 39 6! Ja/, /i/, /i, /e/, /ul,/o/ a,d, u, bl Y, 0, €, & 10, 51, (10)

Source: Ukrainian (Buk et al. 2008; Pompino-Marshall et al. 2017), Polish (Debski et al. 2022), Russian
(Rakhlin et al. 2017)

Polish consonant inventory is large (lan Maddieson 2013a) and comprises 32
consonant phonemes. Comparison of consonant phonemes in the three languages can
be found in Appendix I. In the Polish language, the ratio of consonants to vowels is
3.5:1 (Szczerbinski 2001). The syllable structure of Polish can be described as
relatively complex. Syllables in Polish can be classified as either open (ending in a

vowel: CV woda /vodal ‘water’) or closed (ending in a consonant: CVC kot /kot/ “cat’,

1 Treatment of /i/ and /i/ as separate phonemes in Russian is not universally accepted (Rakhlin et al.
2017).
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CCV trzeci /isetsil “third’, CCCVC skrzyp /sksipl ‘space’, CCVC szczotka /sisotkal
‘brush’, and the first group is more frequent in the language (Bethin 2011).

Lexical stress in Polish falls on the penultimate syllable and is relatively fixed
(e.g. ka-'me-ra ‘camera’, ‘ma-larz ‘painter’, dra-'bi-na ‘ladder’, with only a few
predictable exceptions (e.g. uni- 'wer-sy-tet ‘university’). Polish can be considered a
syllable-stressed language as there is no vowel reduction in an unstressed syllable.

Morphology. The Polish language has a complex inflectional and derivational
morphology. Inflectional suffixes often carry syntactic information. Nouns, pronouns,
adjectives and numerals undergo declension which involves adding a suffix that
indicates the case, number, and grammatical gender of a word. The rules for choosing
of a declensional morpheme for a word depend on its lexical category (nouns,
pronouns, etc.), gender, and phonological properties of its stem. The declension system

is quite complex as it is demonstrated below.

Case

Nominative jedna wesofa dziewczynka dwie wesofe dziewczynki
Genitive jednej wesofej dziewczynki dwdch wesofych dziewczynek
Dative jednej wesofej dziewczynce dwom wesofym dziewczynkom
Accusative jedng wesolq dziewczynke dwie wesofe dziewczynki
Instrumental  jedng wesofg dziewczynkg dwiema wesofymi dziewczynkami
Locative jednej wesofej dziewczynce dwdch wesotych dziewczynkach
Vocative wesofa dziewczynko! wesole dziewczynki!

‘One happy girl’ ‘Two happy girls’

Typically, when a word stem takes on an inflectional suffix, it may undergo
some phonological changes. For example, boli zgb /zomp/ ‘my tooth aches’ in
nominative, but nie ma zgba / 'zemba/ ‘there is no tooth’ in genitive.

In Polish, verbs are modified through conjugation. A verb can have multiple
suffixes attached to it, indicating various grammatical information such as the number,
person, gender, tense, and sometimes aspect of the sentence. Phonological changes may
occur in the stems of inflected verbs, similar to how changes may occur in the stems of
inflected nouns (ona nies-ie /ona 'ne.cel ‘she is carrying” — ona przy-nios-fa /ona

pst moswal ‘she brought’).
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Due to its complex inflectional morphology, an entire sentence (or clause) in
Polish can be expressed by a single word form, which is not possible in positional
languages (e.g. as in English where the word order identifies the syntax). For instance,
an English clause I have been living is presented by one Polish word mieszkam. Such
tendency of Polish syntax to express meaning through inflectional word forms is
reflected in the length of utterances, which tend to be longer compared to languages
that rely more heavily on syntax to convey meaning.

New words can be formed by adding prefixes and suffixes to existing words,
which may also lead to phonological changes. There are certain rules in Polish for
deriving new verbs by adding prefixes like {od-, do-, pod-, nad-, prze-, za, w-}. These
prefixes can indicate differences in aspect (e.g. perfective or imperfective verb). This

process of word formation is common in Polish and other Slavic languages:

Perfective: z-robi¢ ‘to do/make’ prze-czytaé ‘to read’

Imperfective: robié¢ ‘to do/make’ czyta¢ ‘to read’

Another notable feature of the Polish language (as well as other Slavic
languages) is the derivation of words through the process of forming diminutives and
augmentatives, which is highly productive. It involves creating two or more diminutive
forms of a noun, indicating different degrees of smallness (e.g. mafy, malenki, malutki,
malutenki, malusienki, malusi ‘a small one’ (see Pietras and Lockiewicz 2020 for a
review). Diminutives are not only used to indicate a difference in size, but they can also
express emotional attitude or even convey a different meaning altogether.

The linguistic features of the Polish language may influence how children learn
to read. In Polish, words have multiple forms that vary in appearance. Yet, its relatively
transparent feedforward correspondence of graphemes-phonemes can moderate
morphologically caused assimilations in words. In its turn, morphological and syntactic
skills may also play a significant role in early decoding in Polish, as the ability to use
morpho-syntactic context may be more important for recognizing inflectional suffixes

than word stems.
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5.2.2. Ukrainian

Ukrainian is an Eastern Slavic inflectional, consonantal language that uses a writing
system based on the Cyrillic script, which has 33 letters used to represent 38 distinct
sounds. Three letters <r> /g/ ,<i> /ji/ and <e> /je/ are not used in other Cyrillic-based
languages and are unique in the Ukrainian alphabet (Danylenko 2020). One letter <p>
(soft sign) does not represent any sounds but indicates the palatalization of a preceding
consonant. The apostrophe <’> is not included in the alphabet, but it has an essential
role in the orthography, similar to the hard sign <> in Russian. It is used between
consonants and iotated vowels (<s>, <w>, <e> <i>) to indicate their split
pronunciation (Danylenko and Vakulenko 1995).

Phonology. Ukrainian is characterized by a relatively high number of consonant
sounds, compared to its vowel sounds (Buk at al. 2008). Consonants play a crucial role
in the pronunciation, morphology, and orthography of Ukrainian. The phonological
system consists of 6 vowels /i, 1, €, a, 2, u/ and 32 consonants (Table 3), some of which
have different pronunciations depending on the word's position or surrounding sounds.
In addition, 13 consonant sounds (i.e. /b, p, k, g, f, v, A, 3 m, x, /, tJ, d3l, have semi-
palatalised (semi-soft) variants, which are specific to the Ukrainian language (Pompino-
Marshall et al. 2017).

Orthography. The orthography of Ukrainian is primarily phonemic. There are
several exceptions to the one-letter-to-one-sound rule, but these sound changes
resulting from assimilation are predictable and justified on a morphological level.
Ukrainian's shallow orthography makes it relatively easy to learn to read and write,
compared to languages with more complex spelling systems (Buk et al. 2008). In most
words, letters can be pronounced in only one way. 16 letters have one corresponding
sound <a>, <e>, <r> < i>, <0>, <y>, <6>, <>, <>, <>, <M>, <H>, <>, <p>, <T>,
<i>) (Buk et al. 2008). The remaining letters in the Ukrainian language have several
corresponding phonemes, but their pronunciation is often clarified by the context
(preceding or following letters). For example, the letter <r> is mostly pronounced as /4/
as in eopa /fo'ra/ ‘mountain’ or zye /lufi/ ‘meadow’, but when followed by <t> or <x>,
it is pronounced as /x/ in xiemi ['kihtil ‘claws’, niemi | 'nihvil ‘nails’. In most cases,

phonological pronunciation is justified by morphological patterns (e.g. in a word
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supicuwut 'wiriffil ‘grown’ a letter <c> is assimilated to /// as it is followed by a
perfective suffix {-mu}).

In terms of spelling, the phoneme-grapheme correspondence is less transparent.
Only 9 sounds (/k/, /I, Iml, Ipl, Irl, Itl, Ifl, I, I5]) have straightforward correspondences
with letters. Other phonemes have more than one graphemic representation. For
example, the sound /// can be represented by four different letters, such as <ur> wym
[fuml ‘noise’, <ur> in woxa lftf>kal ‘cheek’, <c> in supicwwuii 'wiriffi/ ‘grown’, <3>
swumu [ffitil ‘sewn’). Another source of spelling inconsistency is assimilations caused
by voicing and devoicing of consonants. Unlike Russian and Polish, Ukrainian does not
have final devoicing (e.g. Polish: chleb /xlep/ ‘bread’, Russian: xze6 /xlep/ ‘bread’,
Ukrainian: xzi6 /xlib/ ‘bread’. Voicing and devoicing of consonants is mostly consistent
and governed by rules. There are several regressive assimilation rules (when a voiceless
consonant is followed by a voiced obstruent, it undergoes voicing). For example,
6opomwba borodibal “fight” — voiceless /t/ followed by voiced /b/ is pronounced as /d/,
axou ljaghbil ‘if” — [kl followed by /b/ is pronounced as /g/). For Ukrainian vowels, the
difference between stressed and unstressed positions is not essential (e.g. unstressed /a/
has an allophone /z/, /5/ has an allophone /o/), which makes spelling of vowels
unambiguous. In addition, some nouns contain geminate consonants (double
consonants), which mainly appear within morpheme boundaries (e.g. prefixation:{6e3-}
and a stem with an initial <3> 6e3-36yuno lbez 'vut/nol ‘inaudibly’; suffixation: {-x} in
saxon-nuil Iza 'kon:ijl ‘legal’. Some geminates are historically preserved (e.g. nawu-na
Ipan:al ‘young lady’.

In Ukrainian, a syllable must have a vocalic nucleus (a vowel), while the
syllable onset and coda can contain up to four consonants. Open syllables are preferred
(e.g. CV oopoea ld>'-ro-fial ‘road’), as is the case with other Slavic languages
(Pompino-Marschall et al. 2017). Closed syllables are presented in a variety of
combinations of consonants preceding and/or following (e.g. CVC xim /kit/ ‘cat’,
CCVC cminlstill ‘table’, CCCVC ckpun Iskryp/ ‘squeak’).

Lexical stress in Ukrainian is free. It can be contrastive as it changes meaning in
homographs (e.g. xypu /'kuri/ ‘chickens’ and xypu lku'ri/ ‘to smoke’ in imperative
mood); dopoea Ido rohial ‘road’ and dopoea Idoro ‘fial ‘dear’. The Ukrainian language
can be considered as syllable-stressed as vowels do not undergo reduction (similar to

Polish, but not to Russian, which is time-stressed).
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Morphology. Ukrainian morphology is characterized by a rich system of
inflectional and derivational morphemes. Ukrainian nouns, adjectives, pronouns, and
numerals have inflectional categories that include case and number, as well as a non-
inflectional category of gender (masculine, feminine, or neuter). Similar to Polish,
Ukrainian has a seven-case system. Nouns, pronouns, adjectives, and numerals undergo
declension by adding suffixes to indicate their case, number, and gender. The way in
which a word is declined depends on its lexical category, gender, and the phonological
properties of its stem. This system is complex, and there are specific rules for choosing
a declensional morpheme for a word. Below is an example of how a phrase consisting
of a numeral, adjective, and noun (feminine) is declined in both the singular and plural
forms. The transliteration of phrases is in accordance with 1ISO 1995 (international

standard for transliteration of Cyrillic characters into Latin).

Case

Nominative odna vesela divcinka dvi veseli divcinki
Genitive odniér veseloi divcinki dvoh veselih divéinok
Dative odnij veselij divéinci dvom veselim divcatam
Accusative odnu veselu divéinku dvi veseli divcinki
Instrumental  odniéd veseloQ divcinkoQ dvoma veselimi divcatami
Locative odnu veselu divéinku dvoh veselih divéinok

‘One happy girl’ “Two happy girls’

In general, when an inflectional suffix is added to a word stem, there may be
some changes in the way the word is pronounced (and spelled), such as alterations in its
phonological structure (e.g. kit ‘cat’ — kota ‘cat” Gen.).

The Ukrainian verbal system follows a pattern that is similar to the verb systems
of other Slavic languages. Ukrainian verbs undergo conjugation through the addition of
multiple suffixes that indicate grammatical information such as number, person, gender,
tense, and aspect. There are three tenses: present, past, and future, and two aspects:
imperfective and perfective. Similar to inflected nouns, phonological and

orthographical changes may occur in the stem of the verb as shown below:

pekti ‘to bake’ pecu ‘| bake’ <k>-—<u>  [kI-/t]
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bigti ‘to run’ bizu ‘1 run’ <r>-<x> /h/—/3/

The complexity of Ukrainian inflectional morphology allows for a single word
form to express an entire sentence or clause. Suffixes added to a verb stem indicate
number, gender, tense, aspect. For example, the English clause ‘I will be reading’ is
expressed by a single Ukrainian verb citatimu.

In addition to inflectional morphology, Ukrainian also has a complex system of
derivational affixes that can change the lexical meaning and grammatical category of a
word. For example, the suffixes {- n'ka}, {- sen'ka} can be added to a noun to create a
diminutive form (e.g. mala ‘little’ - malen'ka - malesen'ka ‘very little’, while the
prefixes {po-}, {pri-} can be added to a verb to indicate differences in aspect of verbs

(e.g. isti ‘to eat” — poisti ‘to finish eating’, jti ‘to go’ — prijti ‘to arrive’.

5.2.3. Russian

Russian is also an Eastern Slavic inflectional, consonantal language using the Cyrillic
script, which has 33 letters used to represent 39 sounds. Two letters do not represent
any sounds: <> (soft sign) and <»> hard sign).

Phonology. Russian has 6 vowel phonemes: /a, e, i, o, u, #, which are
represented ten letters. Ten vowel letters arranged in pairs: "hard vowels" <a, o, y, I,
5> and their "soft" counterparts <s, €, 1, u, ¢> which appear after palatalized
consonants (e.g. necus Ipiesinial ‘song’).When four of the "soft" vowels <1, ¢, 10, e>
appear at the beginning of a word or syllable, they are pronounced with a preceding
glide /j/, resembling the sound of the "hard" vowels (e.g. s61oxo ['jeeblekal ‘apple’.
This phonetic phenomenon is called "jotation" (Rakhlin et al. 2017). Its consonantal
inventory is moderately large with approximately 33 consonants phonemes (lan
Maddieson 2013a). The abundance of consonant inventory is largely due to the
systematic differentiation between palatalized and non-palatalized consonants (Rakhlin
et al 2017).

In Russian, the stress is free (can occur on any syllable of a word) and can move
within a word depending on the word of the word (e.g. suyo Ili'tsol “face’ and

nuyal ' litse/ “faces’). The stress can be used to distinguish semantic meaning of words
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(e.g. myxa Imu'ka/ ‘flour’ and myka /'muka/ ‘torment’). The most common syllable
structure in Russian is open syllable. However, they often tend to have complex onsets
(CCV, CCCV, CCCCV) as well as closed syllables contain complex codas (CVCC)
(Kornev 2010).) Russian is considered to be a time-stressed language with a longer
duration of stressed syllables (Nesport et al. 2011).

Orthography. With respect to reading, Russian orthography is considered to be
transparent. Although there are a few exceptions, most letters are pronounced the same,
which makes reading in Russian a straightforward process. Similarly, to other Slavic
languages, when a letter has two alternative corresponding phonemes, its pronunciation
is disambiguated by its position (e.g. letter <x>: ma /da/ ‘yes’ and exo0 /'fxot/ ‘entrance’)
or by the position of surrounding letters (e.g. <B>: BorI /vi/ ‘you’ and zasmpa I’ zaftral
‘tomorrow’). Considering spelling, Russian is complicated by several phonological
pervasive processes (e.g. vowel reduction) and morphological rules. For example,
unstressed vowels /e/ and /i/ are pronounced as a somewhat reduced /i/ as in
homophones nuca /li'sal “fox’ and neca I'lesal ‘woods’). Another peculiarity of
Russian orthography involves the distinction between palatalized and non-palatalized
consonants, which is indicated in writing not by the consonantal letter itself, but by the
vowel letter following it (e.g. epems /vri'emia/ ‘time’) or by the use of the soft sign <p>
(e.g. cemw Isi’'emil ‘seven’). In addition, there is a large number of morphological
alternations. For example, a verb conjugation in present tense leads to an alternations of
<k>/<u> (e.g. nexy Ip/'ekul ‘1 bake’) — neueww Ipi'etfifl ‘you bake> or in nouns
declension (e.g. con /son/ ‘sleep’— cua Isnal ‘sleep’ Gen.), nens | pi'enl © stump’— nus
Ipw'al ‘stump’ in Gen.)

Morphology. Similar to other Slavic languages, Russian morphology (both
inflectional and declinational) is quite complex. Nouns, adjectives, numerals, pronouns
are inflected for case (6), number (singular and plural), and gender (masculine,
feminine, and neuter). As an example, a declension of phrase consisting of a numeral,

adjective, and noun (feminine) is declined in both the singular and plural forms.

Case
Nominative odna veselaé devocka dve veselye devocki
Genitive odnoj veseloj devocki dvuh veselyh devocek
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Dative odnoj veseloj devocke dvum veselym devockam

Accusative odnu veselul devocku dvuh veselyh devocek

Instrumental  odnoj veséloj devockoj dvuma vesélymi devockami

Locative odnoj veseloj devocke dvuh veselyh devockah
‘One happy girl’ “Two happy girls’

In Russian, the syntax is quite flexible as the subject, verb, direct and indirect
object can be arranged in various orders. Thus, to determine the relationships between
constituents in the sentence, the case morphology plays a significant role as in the

example.
Plany u mend bol'sie.

‘Plans in me big’ (literal translation in English; ‘I have big plans’).

Russian verbs are marked as either perfective or imperfective, which is achieved
by adding a prefix or a suffix. This leads to a great variety of similar-root verbs
denoting subtle changes in actions (e.g. citat’ ltfiit 'atil “to read’, pro-citat’ Ipratfiit atl
‘to read’-perfective, pere-citat' Ipiiriitfiit ‘atil “to read again’, do-citat' ldatfiit ‘atil “to read
to the end’, za-citat' Iz atfiit'atl “to read out loud’, vy-citat’ Iv'y-tfiit 'atil “to discover
through reading’, ot- citat’ | 'or-tfiit 'atil “to reprimand’) (Rakhlin et al. 2017). As in
Polish and Ukrainian, indication of grammatical information such as number, person,
gender, tense, and aspect is attained by adding affixes to the verb stem (e.g. pisat’
Ipiis 'atil “to write’: napisala /nap’‘isajal ‘l/she wrote’; napisal /nap/’isajl ‘1/he wrote’;
pokupat' Ipakup ‘atl ‘to buy’: pokupaem /pakup ‘ajim/ ‘we buy’). Words are forms by
adding suffixes (e.g. {- ost}: smel-ost’ Ism/’e[ast] ‘bravery’, nov-ost' In of-"ostl ‘news’;
{-ec} /j ‘etsl: mudr-ec /m ‘udr-j ‘ets| “‘wiseman’), prefixes (e.g. {is/iz-}: is-hod / ‘is-x ot/
‘outcome’; {bez-}: bez-limit /b7 'es-[/im/ it/ ‘non-limit’) and by compounding (e.g. paro-
voz /p ‘ara-v'osl ‘locomotive’), samo-let /sam 'o-J'et/ ‘plane’) (Rakhlin et al. 2017).
Linguistic features of the Russian language make reading acquisition quite easy,
whereas spelling is more intricate due to morpho-phonological alternations.

An overview of key features of three languages clearly presents a number of
phonological, morphological and syntactic similarities across languages as well as their
differences. First, all languages are relatively transparent in a feedforward direction,

while spelling is more ambiguous due to its heavy reliance on morphological principles.
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Second, their vowel and consonantal inventories are quite similar (with a few
exceptions), which may lead to similar rate of reading acquisition as a number of
grapheme-phoneme correspondences is comparable. Third, CV syllables are prevailing
in all languages, which has been found to enhance reading acquisition (Duncan et al.
2006). Fourth, all languages have quite complex derivational and inflectional
morphology. Whereas Polish and Ukrainian do not differentiate between stressed and
unstressed vowels (their pronunciation is not altered by the stress), this is a
distinguished feature of the Russian orthography. The flexibility of stress within words
is common for Ukrainian and Russian, whereas it is fixed in Polish. Considering all
mentioned, reading acquisition rate in all three languages might be quite similar in
monolingual children. Therefore, an overview of recent studies on early literacy

acquisition in three languages will follow.

5.3. Reading acquisition in the three languages: Empirical evidence

In the past 20 years, there has been growing interest in reading acquisition development
research across various languages, including Slavic languages. Several studies have
explored reading acquisition in monolinguals in the group of Western Slavic languages
(Czech and Slovak: Caravolas and Volin 2001; Caravolas et al. 2012, 2013, 2019; Moll
et al. 2016; Polish: Bogdanowicz 2000; Krasowicz-Kupis 1999; Lockiewicz and
Ciecholewska 2017; Szczerbinski 2001), Southern Slavic Languages (Bosnian:
Memisevic et al. 2022), Croatian: Keli¢ et al. 2021). Among the Eastern Slavic
Languages, Russian has been researched the most (Kerek and Niemi 2009; Grigorenko
et al. 2011; Rakhlin et al. 2014), whereas empirical studies exploring reading
acquisition in Ukrainian have not been identified neither in Ukrainian nor in English
through available research databases (Scopus, World of Science, PsycINFO,
ResearchGate). A few studies have investigated early language development in
Ukrainian children (e.g. phonological skills in Ukrainian-Polish bilinguals: D¢bski et al.
2020; syntactic skills: Mykhaylyk 2012; Mykhaylyk and Sopata, 2014). Yet, up to date
development of reading acquisition (at least from the developmental psychological
perspective) in Ukrainian has not achieved much research attention. Due to Ukraine's

past as part of the USSR, not much research on reading could be conducted in
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Ukrainian as the dominance of Russian was prevalent in all fields. Although the
research on reading in Russian itself has a long history, during the Soviet period it was
isolated from western schools of thought. As a result, the field in literacy acquisition
and in reading disabilities developed in isolation. Contemporary research on reading in
Ukrainian, if any exists, is likely to be heavily influenced by the Russian scientific
school, which is mostly conducted in the field of education and related fields
(defectology and logopedia). Moreover, such studies are descriptive/qualitative in
nature and are not easily accessible to the general public. Thus, the significance of this
research project lies in the fact that it is the first to examine the acquisition of early
reading skills in Ukrainian-Polish bilingual children as well as in Ukrainian and Polish
monolinguals in a cross-sectional manner.

Research on literacy acquisition in Polish has a relatively long history. Yet, the
present overview of empirical research on literacy acquisition is limited to recent
studies that explored cognitive mechanisms underlying reading development in
typically developing children (or this group was included as a control one) and reported
their relationship with reading outcomes. Pietras and Lockiewicz (2020) presented a
comprehensive review of studies on literacy development in Polish, covering a variety
of aspects of literacy, with a particular emphasis on dyslexia. As reading in atypically
developing is beyond the scope of the thesis, such studies were not included in an
overview. A summary of empirical findings in Polish and Russian languages can be
found in Table 4. Though studies vary in terms of scope of cognitive and literacy
measures included, still some general conclusions can be inferred.

Among predictors, PA, RAN and phonological and verbal working memory
were mostly reported in Polish studies. With regard to reading measures, decoding
skills (word reading and/or nonword/pseudoword decoding) have been researched in all
studies. Findings of a longitudinal large-scale study by Krasowicz-Kupis (1999), which
followed children from kindergarten till Grade 2, showed PA to be a robust predictor of
decoding skills (both for fluency and accuracy) at the early stage of literacy acquisition.
Yet, its predictive strength seemed to decrease (though remained relevant for accuracy)
as reading proficiency increased by the end of Grade 2. At the same time, phonological
memory and meta-phonological skills remained predictive across grades. Moreover,
reading comprehension measured in Grade 2 was only predicted by phonological

memory. Lockiewicz and Ciecholewska (2017) also found PA to be predictive of text
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reading accuracy in older primary school children (Grade 4), while RAN was the only
predictor of word and pseudoword fluency. In a study by Pawlicka et al. (2018)
involving primary school students enrolled in mono- and bilingual programs, it was
found that PA was a predictor of decoding skills fluency. Similarly, Wieczorek et al.
(2016) found that PA correlated significantly with word reading fluency in a study with
older participants (16-17-year-olds). RAN (fluency) and verbal working memory
(accuracy) were also found to be predictors of individual variance in pseudoword
reading. Overall, the evidence suggests that initially, PA is the strongest predictor of
reading achievement as the initial reading strategy is analytical and alphabetic.
However, with an increase in reading proficiency, orthographic and lexical processing
become more efficient predictors.

The history of reading acquisition research in Russia is marked by significant
contributions from prominent educational psychologists and neuropsychologists such as
Lev Vygotsky, Daniil Elkonin, and Alexander Luria, who are recognized
internationally for their work on child psychological development and reading
disabilities. Although contemporary research on reading had waned in Russia in the
1980s-1990s, it has since experienced a resurgence since early 2000s, with researchers
like Grigorenko (dyslexia, reading), Kornev (reading disorders), and Rakhlin (reading
development) leading the way. Table 4 contains information on three recent studies that
investigated the cognitive factors that can predict reading ability in typically developing
children. In two large-scale studies, Grigorenko (2012) explored predictors of decoding

skills and reading comprehension.

111



Table 4. Summary of empirical evidence: Reading development in Polish and Russian.

Ne Study Language Age group Study design Scope Main Findings
1 Krasowicz-Kupis (1999) Polish Kindergarten Longitudinal Word reading Reading fluency and accuracy:
Gradel Pseudoword decoding Reception year: PA, PM
Grade 2 RC Grade 1:PA, MA, PM
PA Grade2: MA, PM, PA (remained strong
Meta-phonological awareness (MA) only for decoding accuracy).
Phonological memory (PM) Predictors of reading comprehension:
Grade 2: phonological memory
2 Wieczorek et al. (2016)  Polish Age (16-17) Concurrent Word reading Word reading:
Pseudoword reading Fluency: PA and RAN
PA Pseudoword decoding:
RAN Fluency: RAN
VWM Accuracy: VWM
3 Lockiewicz and Polish Grade 4 Concurrent Short text reading: accuracy Text reading accuracy: PA
Ciecholewska (2017) Single word reading: fluency Word reading accuracy and fluency:
PA RAN
RAN
4 Pawlicka et al. (2018) Polish Grade 1- Concurrent Word reading (in Polish and English)
English Grade 2 Pseudoword decoding Word and pseudoword fluency: PA
PA
RAN
5 Grigorenko (2012) Russian Study 1 (S1):  Concurrent Word reading Predictors (S1):
Age (7-13) PA, RAN Word reading: PA, RAN
Study 2 (S2): Orthographic awareness (OA) Reading comprehension: PA, age, RAN
Age: (7-18) Morphological awareness (MO) Predictors (S2):

Spelling

Reading comprehension: MA, OA, age
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7

8

Rakhlin et al. (2014)

Rakhlin et al. (2019)

Russian

Russian

Grade 4-9

Grade 2-6

Concurrent

Concurrent

Word reading

Pseudoword decoding
Spelling

PA

Rapid Serial naming (RSN)
Orthographic Choice (OC)
Phonological choice (PC)
Word reading (accuracy)
Word reading (unitization)
Pseudoword decoding (accuracy)
Text reading (fluency)

PA

PWM

Orthographic skills (OS)
Spelling

RAN

Word and pseudoword reading fluency:

RSN
Spelling: PA, orthographic choice,
phonological choice.

Predictors:

Text reading fluency: OS, word
unitization

Word fluency: RAN
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Findings showed that PA predicted word accuracy and RAN was predictive of
word fluency. Reading comprehension in a study with younger participants (7-13) was
predicted by PA, age and RAN, whereas in the second study with students of a wider
age range (7-18) reading comprehension was predicted by age, morphological
awareness (MA) and orthographic awareness (OA). Grigorenko's research demonstrates
that basic cognitive abilities such as PA, RAN, OA and MA are not only significant
predictors of reading ability in primary school but also continue to be important factors
in reading proficiency over time. However, the specific role of these cognitive
processes changes as reading skills develop, with PA and RAN being more critical in
the early stages and MA and OA becoming more important as reading progresses.
Rakhlin and colleagues (2014) focused on decoding skills development in middle
school children and their predictors. The findings of the study showed that PA had a
stronger correlation with orthographic processing skills such as phonological choice,
orthographic choice, and spelling, whereas rapid serial naming (RSN) was found to be
associated with reading fluency. According to Rakhlin et al.'s 2014 study, in Russian,
which has a semi-transparent writing system, children tend to rely more on well-
developed phonological skills to learn spelling. This is because some of the most
challenging aspects of Russian spelling stem from phonological processes that can alter
the sound structure of words, resulting in a large number of words whose spelling
cannot be easily predicted from their pronunciation. Consequently, to master spelling in
Russian, children must explicitly learn strategies that allow them to reconstruct the
underlying phonemic form of words, a task that demands a high degree of
sophistication in phonological awareness. In turn, RSN appears to be more significant
in explaining individual differences in word reading fluency, which is consistent with
other findings across different languages. In a more recent study Rakhlin and
colleagues (2019) investigate predictors of reading and spelling in primary school
children. Their findings showed that word unitization (whole word reading as opposed
to syllabic reading) and orthographic skills were significant contributors to text reading
fluency. According to Rakhlin et al. (2019), for children in grades 2-6, in transparent
orthographies, the importance of PA in predicting reading fluency decreases, at least
among typically developing children. Instead, other skills are found to play a more

significant role in predicting reading fluency in this age group.
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The studies discussed above suggest that in languages with asymmetrical
orthographies, word reading accuracy tends to plateau by the end of the first grade and
is best predicted by early PA skills and RAN. RAN has also been found to be predictive
of reading fluency across different grades, consistent with findings in other alphabetic
orthographies. However, there has been less research on reading comprehension in
these languages. When measuring literacy skills in more proficient readers,
morphological and orthographic processing seem to play a more important role in
predicting reading differences. It is important to note that the studies reviewed
employed different measures and focused on different research questions, making direct
comparisons between findings difficult. As a result, more cross-linguistic research is

needed.

5.4. Summary

Crosslinguistic differences between languages may significantly affect reading
development. Therefore, a brief comparison of the three Slavic languages was
provided. Similar features across the three languages are (1) their asymmetrical
transparency (more transparent for reading, less for spelling); (2) complex inflectional
and derivational morphology; (3) syllabic structure (prevailing CV structures with
complex consonant onsets and codas). Differences were found at the level of
phonology: (1) vowel reduction in Russian, but not in Polish and Ukrainian; (2) final
devoicing in Polish and Russian, but not in Ukrainian. Whereas Polish is characterized
by fixed word stress, it is free within words in Ukrainian and Russian. In addition,
while Ukrainian and Russian languages use the Cyrillic script, Polish is based on the
Latin. Finer detailed analysis would definitely reveal more differences between the
languages (albeit it is beyond the scope of the thesis).

Empirical research conducted on reading acquisition in Russian and Polish has
shown broadly similar predictive patterns. PA and RAN were identified as crucial
factors for decoding skills in both languages. Additionally, these skills, along with
morphological and orthographic awareness, were found to predict later reading
comprehension abilities. However, it is important to note that only two studies, one in

Polish and one in Russian, specifically examined predictors of reading comprehension.
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Therefore, further research, particularly longitudinal studies, is needed to provide more

comprehensive insights into the cognitive predictors of reading in these languages.
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Chapter 6: The current study

6.1. Introduction

Within the SVR, reading comprehension is seen as a product of decoding and language
comprehension skills. Foundations of decoding skills are built during the first year of
formal literacy instruction in transparent orthographies and up to the end of the second
year in more opaque writing systems (section 4.3). As fluency develops (e.g. decoding
skills are automatized), reader’s attention can be directed to inference and to prediction
of information in the text. This is when a reader gets time to think and when reading
comprehension starts developing (Wolf 2007).

Whereas in monolinguals, assessment of those skills is more straightforward
due to availability of well-developed assessment tools, it gets more complicated in the
bilingual contexts for various reasons. Not only might cognitive, neurobiological, or
societal issues be the core of the problem, but child’s bilingual experience may cause
misinterpretation of decoding skills’ development by parents and educators.

First, child’s low proficiency in L2 is an obvious potential cause for the delay
of reading development in L2. Insufficient oral languages skills in L2 hinder an
understanding of instructions in the classroom, slowing down the development of
decoding skills and reading comprehension. However, empirical research findings show
that typically developing bilingual children after 1-2 years of schooling in a second
language achieve sufficient and monolingual-like decoding skill performance as the
oral proficiency increases (August et al. 2009; Bellocchi et al. 2016; Droop and
Verhoeven 2003).
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Second, a bilingual child might experience difficulties with reading in her first
language, which automatically translates into challenges with reading in a second
language. However, assessment of literacy in bilingual children might be challenging
due to (1) lack of screening and assessment tools in their respective first language (L1);
(2) lack of bilingual speech and language specialists speaking the respective minority
language to conduct an assessment; (3) child’s parents low language proficiency of L2,
which minimizes chances of obtaining qualitative descriptions of child’s L1
development. Due to above-mentioned challenges, bilingual children are usually
neglected in terms of getting a quality assessment at the initial stage of reading
acquisition. As a result, teachers and parents lack necessary information as to a child’s
literacy development, which later may lead to deeper academic problems, lower self-
esteem, psychological disturbances, and other negative consequences. Therefore, a
question of bilingual children’s literacy development assessment is of crucial
importance.

Within the Polish context, assessment of Ukrainian children might be a
challenge. The primary reason is a lack of screening tools in the Ukrainian language. In
addition, there is a shortage of speech and language pathologists who could assess
children’s skills in L1 (Ukrainian). Up to date, reading development in the Ukrainian-
Polish bilingual context has not been researched, which pauses additional difficulties
for practitioners and parents as to differentiate between typically and atypically
developing bilingual children.

Given the above, two main aims for this project emerge. The first aim is
theoretical: to advance our understanding of bilingual reading acquisition by
investigating the developmental paths of reading in novice bilingual (Ukrainian-Polish)
readers and comparing them with their monolingual peers. The project’s goal is to
provide more research-based evidence of bilingual reading patterns in children at the
early stage of reading acquisition. Specifically, to identify cognitive predictors of
decoding skills and reading comprehension in bilingual novice readers. In addition, the
project aims to compare early predictors for bilinguals and monolinguals in order to
explore their similarities and differences. To do that, two monolingual groups of novice
readers — Ukrainian and Polish — have been also assessed to investigate similarities and

differences in developmental patterns of monolinguals and bilinguals.
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The second aim is applied: to develop tools for the assessment of early literacy
acquisition in Ukrainian and Russian. This involved adaptation of some components of
the MABEL test battery to those languages. It has parallel versions in English, Welsh,
Spanish, Czech and Slovak, with French, Polish and Portuguese versions under way.
The existing versions have been validated in a number of studies (Caravolas et al. 2012,
2013, 2019). In the context of the Ukrainian language as well as Ukrainian-Polish
bilingualism and educational needs in Poland, Ukrainian, Russian and Polish versions
of MABEL will be an asset for educators, parents, speech and language practitioners in
different countries. Its practical implication has become more crucial as massive
immigration caused by the war in Ukraine led to an influx of migrant Ukrainian
children in different countries in Europe.

Given the aims of the study, prospective longitudinal design is optimal (as it
allows to evaluate predictive validity of various measures), and it was adopted.
Children were assessed at two time points: at the onset of formal reading instruction
(T1) and at the end of the first grade (T2). Fig. 2 presents an overall study design.

Across the study, several analyses were conducted for each testing session.
First, at T1 bilingual children’s performance was assessed by means of parallel versions
of Ukrainian/Russian (L1) and Polish (L2) tests to identify their language abilities in
both languages (section 7.2.1). Second, Ukrainian and Polish monolingual children
were assessed on similar parallel versions of tests in their respective languages in order
to compare their performance on a number of cognitive and literacy skills with the
Ukrainian-Polish bilingual group (section 7.2.2). Third, to identify potential
crosslinguistic influence in relationships between reading abilities and related cognitive
skills in L1 and L2 in the bilingual group were explored (section 7.3.3). Lastly, the
comparison of cognitive predictors between the bilingual group and two monolingual

groups was examined (section 7.3.4).
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Testing session 1 (T1) Testing session 2 (T2)

First wave: September — November 2020 First wave: May — July 2021

Second wave: September — November 2021 Second wave: June — July 2022

Predictors Predictors

*  Phonological awareness

* Rapid automatized naming

*  Phonological working memory
*  Letter knowledge

»  Listening comprehension

»  Phonological awareness

* Rapid automatized naming

*  Phonological working memory
» Listening comprehension

Reading outcomes (decoding skills) Reading outcomes (decoding skills)

» word reading

¢ word readin
g «  pseudoword reading

*  pseudoword reading

Language questionnaires Reading outcomes (comprehension)
« ALEQ )
+ textreading
+  ALDeQ
* HLE

Grade 1

Fig. 2. Overall study design.

At T2, early predictors of decoding skills as well as reading comprehension
were explored longitudinally (over a nine-month period) and concurrently at T2. To
identify longitudinal predictors of decoding skills development and reading
comprehension in bilingual novice readers, several analyses were conducted. First,
bilingual children’s performance was assessed by means of parallel versions of
Ukrainian/Russian (L1) and Polish (L2) tests to examine their cognitive abilities and
literacy skills in both languages at the end of the first year of formal schooling (section
8.2.1). Second, Ukrainian and Polish monolingual children were assessed on parallel
versions of tests in their respective languages at the end of the first year. Then their
performance on a number of cognitive and literacy skills was compared with results of
the Ukrainian-Polish bilingual group (section 8.2.2). Third, in the bilingual children the

relationships between cognitive skills and reading outcomes (reading words,
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pseudoword decoding and reading comprehension) were explored both within and
across languages longitudinally and concurrently (T2) (section 8.3.2). Finally, the
comparison of cognitive predictors between the bilingual group and two monolingual

groups was conducted (section 8.3.4).

6.2. Research questions and hypotheses

To explore the above-mentioned aspects of the reading development in novice readers,
several research questions were formulated.

Questions pertaining to T1 data are as follows:

RQ 1: In bilingual children, do language and literacy skills measured in L1 and L2

differ at the beginning of their schooling? If so, which set of skills is better developed ?
It was predicted that bilingual children’s performance might be better in L1 than

in L2, taken their limited exposure to L2 (Polish) at the beginning of formal literacy

instruction.

RQ 2: In bilingual children, do language and literacy skills measured in L1

(Ukrainian/Russian) differ from those in the Ukrainian monolingual group?

Language and literacy skills in bilinguals” L1 (Ukrainian/Russian) were
predicted to be broadly similar to those in Ukrainian monolinguals. Yet, bilinguals were
expected to perform somewhat worse on vocabulary and serial naming tasks (RAN)
than monolinguals due to lower exposure to L1.

RQ 3: In bilingual children, do language and literacy skills measured in L2
(Polish) differ from those in the Polish monolingual group?

At the onset of formal literacy instruction, bilingual children were predicted to
perform less successfully on literacy and language tasks in their L2 than the
monolingual native speakers.

RQ 4: In bilingual children, what are early cognitive predictors of decoding
skills in L1 and L2 (i.e. within languages)?

It was predicted that skills from each domain (e.g. phonological awareness,
speed of processing, phonological-WM, oral language, letter knowledge) would predict
to different extent reading outcomes in either language. Patterns of predictors were

expected to be broadly similar irrespective of language.
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RQ 5: In bilingual children, what is the relationship between predictors in L1 and L2
and decoding skills (i.e. across languages)?

All skills expected to predict decoding within languages (see RQ4) were also
expected to predict decoding across languages. This is due to interdependence of L1
and L2 skills (discussed in Chapter 3). Additionally, structural similarity of Polish and
Ukrainian languages and orthographies might also strengthen across-language
correlations.

RQ 6: Do early predictors differ for monolingual and bilingual children?

In this study, predictors of reading are assumed to be broadly similar.

Questions pertaining to T2 data are as follows:
RQ 7: In bilingual children, do language and literacy skills at T2 measured in L1 and
L2 differ?

Cognitive and literacy skills in both languages were expected to be roughly
similar as exposure to L2 (Polish) in school settings should enhance the development of
L2 skills (presumably weaker at T1).

RQ 8: In bilingual children, do language and literacy skills measured in L1
(Ukrainian/Russian) at T2 (i.e. nine months into Grade 1) differ from those for the
Ukrainian monolingual group when measured at the same time point?

It was expected that lack of formal schooling in L1 (combined with limited
exposure to spoken L1) may result in bilingual children lagging behind their Ukrainian
monolingual peers at T2, at least with regards to literacy skills.

RQ 9: In bilingual children, do language and literacy skills measured in L2 (Polish) at
nine months into Grade 1 differ from the respective monolingual group measures at the
same time point?

It was expected that the bilingual children, having received formal literacy
instruction for a year, would make rapid progress in their L2 and literacy skills
approaching (or perhaps matching) the performance of their monolingual peers.

RQ 10: In bilingual children, what are early (T1) cognitive predictors of decoding skills
and reading comprehension in L1 and L2 measured nine months later (T2)? Do they
differ from the same relationships measured concurrently (at T2)?

It was predicted that phonological awareness, phonological working memory,

RAN, and letter knowledge would have a greater impact on decoding skills, specifically
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word reading. Conversely, oral language skills were expected to be more indicative of
reading comprehension abilities. However, previous research has shown the
relationships and interactions between these L1 and L2 predictors and outcomes to be
complex and varied, which calls for cautious predictions.
RQ 11: Do early predictors of reading outcomes differ for monolingual and bilingual
children in a longitudinal perspective?

Predictors of reading between monolinguals and bilinguals were expected to

remain largely similar.

6.3. Method

6.3.1. Participants at T1

85 participants were recruited to participate in the study. The total number comprised
three groups: the Ukrainian monolingual group (n = 39), the Polish monolingual group
(n = 25), and the Ukrainian-Polish bilingual group (n = 21).

As the process of data collection coincided with the COVID-19 outbreak,
which consequently led to a total lockdown across the world, recruitment of
participants was conducted by means of random selection via different online
communication means (social media, e-mails).

For the bilingual group (n = 21), information about the study recruitment
process was posted via social media groups (Facebook and Instagram) for Ukrainian
immigrants (Ladies in Poznan and Poznan is my city). In addition, it was circulated
among people from the Ukrainian immigrants’ community via e-mails obtained from
personal contacts, which helped to recruit participants not only from Poznan and its
suburbs but also from Krakow. Recruitment of participants consisted of two waves. The
first one lasted from August till November 2020, enabling to collect written consents
from 18 bilingual parents (Appendix A). The second recruitment wave was conducted
in August 2021 and lasted till September 2021, allowing for additional 3 participants to
the bilingual group (Table 5).
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Table 5. Recruitment of participants: Two waves.

Year Bilinguals Polish monolinguals Ukrainian monolinguals
August - November 2020 18 20 34
August - September 2021 3 5 5
Total 21 25 39

All bilingual participants were first-grade students enrolled in Polish primary
schools, acquiring literacy in Polish. All of them were biliterate as they were taught to
read in their heritage language, according to the information obtained from parents.
Their bilingual experience and language environment was assessed by Alberta
Language Environment Questionnaire (ALEQ) (Paradis et al. 2010), adapted into
Ukrainian and Russian (Appendix C). The written permission to adapt questionnaires
used in this study into Polish, Ukrainian and Russian was obtained from authors of the
questionnaires (Appendix F).

All participants were sequential bilinguals as they started learning L2 (Polish)
upon their arrival to Poland. According to the parents’ responses to ALEQ
questionnaire, L1 (Ukrainian or Russian) was spoken at most of the households: 57% (n
= 12) indicated only L1 and 33% (n = 7) indicated L1 as mostly often used at home. As
to children’s preferences of language usage at home, parents declared L1 as mostly
often used (52%, n = 11) and L2 (Polish) equally used (43%, n = 9). Fig. 3 presents
more information on bilingual participants’ language environment and language usage
at home. Bilingual participants characteristics are specified in Table 6.

Ukrainian monolingual participants (n = 39) were recruited in two waves,
similarly to the bilingual group. They were selected by random sampling from
Staroyarska school (named after Roman Varenytsia) in Stary Yar, Yavoriv region,
Lvivski oblast (n = 25). Additionally, information about the study was sent via e-mails
of personal contacts of the researcher, allowing for 9 participants. Overall, during the
first wave in August — November 2020, 34 participants were enrolled. In August —
September 2021, the information about the study was circulated again, allowing for 5
additional participants (Table 5). All children were enrolled into the first grade of

primary school in Ukraine, where the language of instructions is Ukrainian.
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Fig. 3. Bilingual children language environment assessment based on Alberta Language Environment
Questionnaire (ALEQ), n= 21

Polish monolingual participants (n = 25) were also recruited during two waves
in 2020 and 2021. Information about the study was sent to two primary schools in
Poznan: Ne 74 (named after Mikolaj Kopernik) and Ne 69 (named after Jarogniew
Drweski), as well as one primary school in Komorniki, a suburb area of Poznan (Ne 1
named after Janusz Korchak). Information was also sent via e-mails obtained through
personal contacts. 20 written consents were obtained from participants’ parents during
the first wave in August — November in 2020 and 5 more in August — September 2021.
Polish monolingual participants were first-grade students enrolled in Polish schools,
learning to read in Polish.

Both monolingual groups’ language development was assessed by Alberta
Language and Development Questionnaire (ALDeQ) (Paradis et al. 2010) (Appendix
D). In the three groups, home language environment was evaluated by HLE
questionnaire by Burgess et al. 2002 (Appendix E). Participants characteristics for all

groups are presented in Table 6.

Table 6. Participants characteristics at Time 1 (concurrent analysis).

Characteristics Bilingual (21)  Polish monolingual (25) Ukrainian monolingual (39)
N (%) N (%) N (%)
Gender
Female 13 (62) 14 (56) 23 (59)
Male 8(38) 11 (44) 16 (41)
Ukrainian-Polish 13 (62) - -
Russian-Polish 8 (38) - -
Parental education
Secondary school - - -
College/Bachelor’s 4 (19) 4 (16) 21 (54)
degree
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Master’s degree 15 (71) 19 (76) 18 (46)

PhD 2 (10) 2(8)

Reading to child

(frequency)
Daily 1(4.8) - -
Once in two days 11(52.4) 11 (44) 12 (31)
Weekly 8 (38) 13 (52) 21 (54)
Monthly 1(4.8) 1(4) 6 (15)
Rarely - -

6.3.2. Participants at T2

In total, 65 participants were assessed at T2. The study was also conducted in two
waves: the first one in May-July 2021 and the second one in June-July 2022. The total
number of 65 participants comprised the three groups: the Ukrainian monolingual
group (n = 26), the Polish monolingual group (n = 22), and the Ukrainian-Polish
bilingual group (n = 17). The same cohorts of the first-grade participants recruited in
2020 and 2021 were assessed at the end of the first grade of formal schooling. The time
interval between the first testing session (T1) and the second testing session (T2) varied
from seven to nine months, depending on the schedule of testing sessions agreed with
parents.

Exact numbers of participants tested at T2 can be found in Table 8. An overall
dropout rate was 23.5%. There are a few reasons why this was the case. First, the first
wave of T2 was conducted in May-June 2021. Participants’ parents were contacted by
e-mails and/or Viber application and invited for the second testing session. 85
invitations were sent out. Parents of 60 participants responded and signed up for the
testing session 2. Eight participants’ participating in T1 did not respond at all, all of
them were Ukrainian monolinguals. Two Polish monolingual participants’ and two
bilingual participants’ parents expressed their unwillingness to participate in the study
due to overall tiredness of the participants caused by online studying. Therefore, they
considered further online activities to be burdensome for their children. The second
wave of T2 in June 2022 was scant due to the war outbreak in Ukraine on 24" February
2022. As many Ukrainians fled to other countries escaping the war, five participants,
initially tested in August — September 2021 in the second wave of the recruitment

process, had to be excluded from the study for the following reasons.
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Table 7. Bilingual participants characteristics at Time 1 (concurrent analysis).

How long Has your child What other Atwhatage  Howoftendoyou  Canyour  Can your Does your
has your attended a languages, if any, did you read to your child?  childread child read child like

child lived  kindergarten in besides begin to read in his’/her  in Polish?  storytelling?

in Poland? Poland? Ukrainian/Russian to your native

(in months) are spoken at child? language?

home?* (in months)

Participant 1 (U) 18 + - 6 every week + a little yes
Participant 2 (U) 25 + - 12 twice a month + + yes
Participant 3 (U) 37 + - 18 daily + + yes
Participant 4 (R) 22 + - 0 every week + - no
Participant 5 (U) 33 + - 5 every week + + yes
Participant 6 (U) 32 + - 12 every week + + yes
Participant 7 (R) 23 + - 6 every week + a little yes
Participant 8 (R) 20 + - 8 once in two days + a little yes
Participant 9 (U) 21 + - 10 daily + + yes
Participant 10 (U) 23 + - 12 every week + + no
Participant 11 (U) 22 - - 10 once in two days - + yes
Participant 12.(U) 24 + - 12 twice a month + + yes
Participant 13 (R) 30 + - 6 every week + + yes
Participant 14 (R) 19 + - 8 every week + + no
Participant 15 (R) 24 + - 10 every week + a little yes
Participant 16 (R) 15 + - 18 twice a month + + yes
Participant 17 (R) 22 + - 12 every month + + yes
Participant 18 (U) 23 + - 10 every week + + no
Participant 19 (U) 16 + - 8 every week + + yes
Participant 20 (U) 23 + - 12 twice a month + + yes
Participant 21 (U) 17 + - 10 twice a month + + yes

* The language spoken at home is either Ukrainian or Russian as participants are from different parts of Ukraine



First, the current situation did not allow children to continue with their
education. Second, their immersion in the foreign language environment did not allow
to qualify them as monolinguals. As to the Polish monolingual group and the bilingual
group, four Polish monolinguals and one bilingual participant were tested in June 2022.
The rest of participants did not participate for different personal reasons.

Table 8. Testing session 2: Two waves.

Year Bilingual Polish monolingual Ukrainian monolingual
May-June 2021 16 18 26
June-July2022 1 4 0

Total at T2 17 22 26

Total at T1 21 25 39

Dropout rate* 19% (4/21) 12% (3/25) 33% (13/39)

*Dropout rate is a difference between a number of participants at T1 and T2 in each group.

6.3.3. Design

To assess the developmental patterns of reading, a longitudinal design was adopted.
(Fig. 2). All participants were tested at two time points: at the beginning of the first
grade (Time 1) and at the end of the first grade (Time 2).

Monolingual Ukrainian and Polish children were assessed once at each time
point (T1 and T2) in their respective languages. Bilingual children were tested twice at
each time point (parallel assessments in Ukrainian or Russian and in Polish) on
different dates. All children received a comprehensive battery of tests that enabled the
assessment of predictor variables and reading outcomes.

All testing sessions were conducted online via Zoom platform. Prior to the
study, a researcher sent to parents a schedule with available timeslots for the session.
Most testing sessions were conducted at weekends (Sundays or Saturdays), some
preferred Friday afternoons. This choice was dictated by parents’ availability as they
delt with technical settings related to the online meeting (e.g. setting up the sound,
cameras). In addition, weekends were more beneficial as participants were not as tired
as during weekdays. Information with technical details (e.g. how to open a Zoom
account, download the Zoom app) and links to the online meetings were sent to parents
prior to the testing. Each participant was tested individually. All sessions were audio

recorded; results were also documented by the researcher on separate answer cards
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(Appendix H). Parents’ written consents as well as oral assents from children were
received prior to the testing sessions. At the beginning a child was shown a pictogram
of the testing session, which was accompanied by the researcher’s oral explanation
(Appendix B). Each testing sessions took between 60 to 80 minutes with two 5-7-
minute breaks, depending on participants needs and requests.

Parents were asked to find a quiet room for the period of testing session, where
a child would not be disturbed by external sound or other distractors. For the good
quality of sound, parents were also asked to provide a child with headphones. Testing
sessions were held on laptops or computers as the quality of pictures’ resolution and
their dimension were much higher. All materials presented visually were prepared in
PPT (Microsoft PowerPoint Presentation), shown in a slide show mode via Zoom
sharing screen function. In cases when the internet connection was poor, the testing
sessions were rescheduled for another date or time. If abruptions/interruptions
happened during the testing session, it was terminated and resumed as the connection

improved.

6.3.4. Measures

In the study, a number of standardized and experimental language and reading
measures in Ukrainian, Russian and Polish languages were administered to all
participants. Bilingual children completed assessments in both languages on different
days. The order of tasks was counterbalanced to control for the order effect. Existing
Polish language standardised tests were used (e.g. Smoczynska et al. 2015; Szewczyk et
al. 2015) as well as adapted MABEL tests (Caravolas et al. 2018) in Ukrainian, Russian
and Polish. A list of the tests administered at both testing sessions is presented in Table
9. All tests are presented in full in Appendix J (Ukrainian), Appendix K (Polish),
Appendix L (Russian).

Table 9. Tests administered at T1 and T2.

Number Test Skills measured T1 T2 Source

1 Phoneme isolation phonological awareness X X MABEL
2 Phoneme blending phonological awareness X X MABEL
3 Phoneme deletion phonological awareness X X MABEL
4 RAN objects rapid automatized naming X - MABEL
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5 RAN letters rapid automatized naming X X MABEL
6 RAN digits rapid automatized naming X X MABEL
7 RAN colours rapid automatized naming X - MABEL
8 Listening oral language skills X X TRJ
comprehension
9 Vocabulary knowledge oral language skills X X TRJ
10 Pseudowords phonological working X - TPP
repetition memory
11 Sentence repetition phonological working X X TRJ
memory
12 Letter naming knowledge of letters and X - MABEL
their sounds
13 Word reading decoding skills X X MABEL
14 Pseudoword reading decoding skills X X MABEL
15 Text reading reading comprehension X www.superkid.pl

Note: MABEL — Multilingual Assessment Battery of Early Literacy (Caravolas et al. 2018), TRJ — Test
Rozwoju Jezykowego [Language Development Test] (Smoczynska et al. 2015), TPP — Test Powtarzania
Pseudostow [Pseudoword Repetition Test] (Szewczyk et al. 2015).

6.3.4.1. Phonological awareness

Three phonological awareness tasks were administered to the participants. They were
adapted into Ukrainian, Russian and Polish from the MABEL test battery (Caravolas et
al. 2018).

Phoneme blending task was administered first as it is conceptually less difficult
among the three. It consisted of 24 items ranging from two-phoneme to four-phoneme
highly familiar words. The outcome variable was the number of correctly synthesized
words in an untimed mode. The maximum available score was 24. There was a
discontinuation rule after six consecutive errors with no matches at all (no overlap
between the phonemes the child pronounces and the target ones). Before the testing,
there were two demonstration items to familiarize the child with the task. These were
pictures of a mouse and a house presented on the screen and accompanied by the
researcher’s explanation of the tasks. Later two practice items without picture support
were given to ensure that the participant understands the task. After that the researcher
named the phonemes of 24 stimuli and asked a child to blend sounds into words.
Considering the typological distance between English and Slavic languages, the items
chosen for the adapted Ukrainian, Russian and Polish versions were in line with the
Slovak version of the test. In the current study, the T1-T2 test-retest reliability (r) was
.88 for the Ukrainian language, .81 for the Polish language, and .86 for the Russian

language.
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Phoneme isolation task was administered as the second one out of the three PA
tasks. There was an interval between PA blending and PA isolation tasks filled with one
different task. The task consisted of four 8-item blocks. The items were non-words
differing in levels of phonological complexity. The actual testing was preceded by two
demonstration items and four practice items. The researcher named the nonword. Then
a child was asked to repeat it and pronounce the isolated phoneme afterwards. The first
two blocks comprised 8 CVC and 8 CCVC monosyllabic nonwords where the onset
phoneme had to be isolated. The last two blocks also consisted of 8 CVC and 8 CCVC
monosyllabic nonwords where the final phoneme had to be isolated. A block was
discontinued if a child produced four consecutive mistakes. Each correctly isolated
first/last targeted phoneme was awarded 2 points. If a child repeated a nonword
incorrectly but isolated first/last phoneme of this repetition correctly, it was awarded 1
point. The maximum score available was 64 points. Similarly, to PA blending,
adaptations into Ukrainian, Russian and Polish were heavily based on the Slovak
version of the test. In the current study, the T1-T2 test - retest reliability was .77 for the
Ukrainian language, .73 for the Polish language, and .76 for the Russian language.

Phoneme deletion task was administered the last among the three PA tasks as it
is considered to be the most difficult one. The task was administered only if a child
achieved (> 80%, at least 52 points) on the Phoneme isolation task. The tasks included
four 5-item blocks, two of them consisted of 5 CVC and two of 5 CCVC nonword
items. In the first block, a child had to delete the onset phoneme and pronounce the
remaining part of the nonword. In the last block, a child had to delete the final phoneme
and pronounce the remaining sounds. There were two demonstration items and four
practice items for each block. The outcome variable was the number of correctly
deleted phonemes. In addition, time was recorded but not used in subsequent analyses.
Each correctly deleted first/last targeted phoneme was awarded 2 points. If a child
repeated a nonword incorrectly but correctly isolated first/last phoneme of this
repetition, it was awarded 1 point. The maximum score available was 40 points. The
T1-T2 test-retest reliability was .41 for Ukrainian, .56 for Polish, and .55 for Russian.
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6.3.4.2. Rapid automatized naming

Four measures of rapid automatized naming were included in the study. They were
adapted into Ukrainian, Russian and Polish from the MABEL test battery mentioned
earlier (Caravolas et al. 2018). All four tasks were administered at T1, whereas at T2
only RAN digits and RAN letters were used. For each task described below, a child had
to name the stimuli aloud and as fast as possible.

RAN colours: five colours (brown, blue, black, red, green) were recurrently
presented in a random order in a fixed array of five rows, totalling in 40 items. At Time
1 split-half reliability (based on comparing children’s performance of 1st and 2nd card)
was .88 for Polish, .91 for Ukrainian and .89 for Russian.

RAN objects: five objects (pictures of dog, eye, key, lion, table) were recurrently
presented in a pseudorandom order in a fixed array of five rows, totalling in 40 items.
At Time 1 split-half reliability was .96 for Ukrainian, .90 for Polish and .93 for
Russian.

RAN digits: five digits (2, 3, 6, 7, 9) were recurrently presented in a random
order in a fixed array of five rows, totalling in 40 items. At Time 1 split-half reliability
for the Ukrainian language was .98, .97 for Polish, and .97 for Russian. At Time 2, for
Polish the half-split reliability was .97, the T1-T2 test-retest was .83. For Ukrainian, the
half-split reliability was .98 and the T1-T2 test-retest reliability was .86. For Russian:
the half-split reliability was .95, the T1-T2 retest was .80.

RAN letters: five letters (a, s, d, p, 0) are recurrently presented in a random
order in a fixed array of five rows, totalling in 40 items. At T1 the split-half reliability
was .98 for Ukrainian, it was .97 for Polish and .97 for Russian. At T2, for Ukrainian
the half-split reliability was .98. and the T1-T2 test-retest was .60. For Polish, the half-
split reliability for was .98. and T1-T2 test-retest was. 63. For Russian, the half-split
reliability was .96 and the T1-T2 test-retest was .65.

Each task was presented to a child on a screen, using PPT in a slide show
mode. The PPT contained three slides: (a) the first one was the training card; (b) the
second one was testing card 1; (c) the third card was testing card 2. The non-
alphanumeric task RAN colours was administered first, followed by RAN objects with
the interval between them filled with three different tasks. The alphanumeric tasks
RAN letters and RAN digits were administered after a break in the second part of the

testing session, considering the child knew letters and digits. The interval between the
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two tasks was also filled with three different tasks. At the beginning, a child was asked
to name stimuli. If the child could not recall the name of the stimulus, the researcher
named the stimuli and asked the child to repeat. If the child could name all the stimuli
correctly, then the task was administered. The outcome variable was an average time
(measured in seconds) spent on naming all the stimuli on testing card 1 and 2. Errors

were noted down on a score sheet but were not a part of an outcome variable.

6.3.4.3. Letter naming

Letter naming task followed the format of the analogous MABEL task. The children
were first presented with their own initials (in lower case) and asked to produce their
names as well as sounds. All other lowercase letters of the alphabet then followed, in
ascending order of difficulty (most frequent letters, taught early in school were
presented first). The procedure was then repeated with upper case letters. Testing with
each block (lower- or uppercase) was discontinued if the child could neither name nor
produce the sound of 5 consecutive letters.

The Ukrainian letter knowledge task consisted of 33 upper- and lower-case
letters. The maximum score was 33 for the letter name-sound category. The Russian
test set comprised 33 letters, with the same maximum score of 33 points. The Polish
version of the test included 32 letters, which allowed for the maximum score of 32
points. According to the MABEL manual, letter sound and letter names scores are
tallied separately. However, in this study instructions were modified. A child was given
a point whenever a letter name or a letter sound was named correctly. This blended
approach was applied out of necessity to minimize participants’ tiredness, considering a
number of tasks per participant. The split-half reliability (based on comparing
children’s performance of lower and upper case letter names and sounds) was .92 for
Ukrainian. It was .93 for Polish and .92 for Russian.

All the letters were presented on the screen in the PPT slide show mode. The
letters were presented in black colour on the white background, centred, the font chosen

was Calibri, the font size was 200.
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6.3.4.4. Oral language skills

Polish listening comprehension (the monolingual and the bilingual group). This task
used materials from a subtest called Dyskurs — Rozumienie Tekstow [Discourse — Text
Comprehension] from Test Rozwoju Jezykowego [Language Development Test] by
Smoczynska et al. (2015). The task consisted of six short texts with an increasing level
of difficulty. The number of words increased through the texts from 100 to 179 words.
Pre-recorded texts were narrated by a Polish native speaker. Six texts were assigned in
three blocks of two and presented consequently, starting from the easiest ones to more
complex. First, the child listened to the first block of two audio taped stories. After each
story was presented, the child was immediately asked to answer five open questions.
One point was awarded for each correct answer. The interval between each block of
texts was filled with two different tasks. The maximum score for each text was 5 points.
The outcome variable was a total sum of all questions answered correctly. Split-half
reliability was .85. The T1-T2 test-retest reliability was .65.

Ukrainian listening comprehension (the monolingual group). This task also used
the materials from a subtest called Dyskurs — Rozumienie Tekstow [Discourse — Text
Comprehension], translated into Ukrainian. The procedure used in this task was the
same as for Polish listening comprehension. The length of the texts varied from 100 to
180 words, similar to Polish version. Texts were also audio recorded by the researcher
(a Ukrainian native speaker) and presented in three blocks of two texts to participants.
Split-half reliability was. 88. The T1-T2 test-retest reliability was .66.

Ukrainian/Russian listening comprehension (the bilingual group). This task was
also based on a subtest from Test Rozwoju Jezykowego [Language Development Test]
by Smoczynska et al. (2015). The complexity and length of texts were the same as in
the TRJ subtest. However, new content for L1 (Ukrainian) tests was created by the
researcher, who is fluent in Ukrainian and Russian, to avoid an effect of texts
familiarity in the bilingual group. Otherwise, the assessment procedure was identical to
that adopted in the Ukrainian/Polish listening comprehension tasks. The bilingual
participants listened to Polish listening comprehension texts when were assessed in L2.
To test new text versions in L1, an online pilot study was conducted in May 2020.
Three monolingual Ukrainian children participated in the pilot session. The procedure

was similar to the one in a real testing session. All texts proved to be clear and
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appropriate for children aged 6-8. The length of texts varied from 98 to 178 words,
similar to Ukrainian and Polish monolingual versions. Split-half reliability was. 83. The
T1-T2 test-retest reliability was .71.

Polish vocabulary. The subtest Vocabulary — Word Production from Test
Rozwoju Jezykowego [Language Development Test] by Smoczynska et al. (2015) was
used as an untimed vocabulary task. It consists of 2 practice items and 25 testing items.
The first practice item and 6 consecutive items were verbs. The child was shown a
picture and immediately asked a question “What is he/she doing?”. The response was
scored as correct if it contained the target verb, either on its own or embedded within a
sentence. The next block of 13 nouns was preceded by one testing item. The testing
items were nouns presenting natural (e.g. cactus, desert) or man-made objects (e.g.
compass, scales). The child was shown a picture and asked a question “What is this?”.
The response was scored as correct if it contained the target noun. A child was asked a
question “Who is this?”. The outcome variable was the number of correctly produced
words. The maximum possible score was 25. All items were presented in PPT in a slide
show mode on the researcher’s screen shared with the participants. T1-T2 test-retest
was .93. The reliability of the original test (Cronbach «): .77 (children aged 6;6-6;11)
and .82 (7;0-7;11).

Ukrainian vocabulary. The same subtest Vocabulary — Word Production from
Test Rozwoju Jezykowego [Language Development Test] by Smoczynska et al. (2015)
was used as a vocabulary task. The procedure was similar to Polish vocabulary task.
The maximum score was 25 points. The test-retest reliability was .91 for Ukrainian, .89

for Russian.

6.3.4.5. Phonological working memory

Polish pseudoword repetition. Test Powtarzania Pseudostow [Pseudoword Repetition
Test] by Szewczyk et al. 2015 was used as a task. The task consisted of 27
pseudowords with increasing level of difficulty. All the words were audio recorded by a
Polish native speaker. After each pseudoword was played once, a child was
immediately asked to repeat it. One point was given for each correctly repeated

pseudoword. Correct answers were given in the test manual. The outcome variable was
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the number of correctly repeated pseudowords. The maximum score was 27 points. The
reliability of the original test (Cronbach a): .81 (children aged 6;6-6;11) and .84 (7;0-
7:11).

Ukrainian and Russian pseudoword repetition. The same Test Powtarzania
Pseudostow [Pseudoword Repetition Test] by Szewczyk et al. (2015) was adapted into
Ukrainian and Russian. The core principle was to keep the syllable complexity the
same across the tasks starting with two-syllable and extending to four-syllable items.
Another principle was to keep items phonotactically plausible (i.e. pronounceable) in
each language. As Polish, Ukrainian and Russian are typologically close, adapted items
were quite similar across the languages. The number of items was 27. The procedure
was similar to Polish pseudoword repetition.

Polish sentence repetition. This task was a subtest Gramatyka — Powtarzanie
Zdan [Grammar — Sentence Repetition] from Language Development Test by
Smoczynska et al. (2015). The test consisted of 4 practice items and 34 testing items.
Sentences were presented in an order of increasing difficulty. All items were audio
recorded by a Polish native speaker. The child had to listen to each item once and was
immediately asked to repeat the sentence. One point was given for each correctly
repeated sentence. The outcome variable was the number of correctly repeated
sentences. The test consisted of 4 practice items and 34 testing items. Sentences were
presented in an order of increasing difficulty. The maximum score was 34 points. The
task was untimed. When a child could not repeat or refused to repeat the sentence, the
researcher continued the task by presenting the next sentence. T1-T2 test-retest
reliability was .67.

Ukrainian and Russian sentence repetition. The same subtest of Language
development test (Smoczynska et al. 2015) was translated by the researcher into
Ukrainian and Russian languages. When needed, minor stylistic or syntactic changes
were made in order to keep sentences coherent in the given language. The overall
complexity of sentences (e.g. tenses, defining clauses, subordinate clauses) was
retained. The procedure was similar to Polish sentence repetition. The maximum score

was 34 points. T1-T2 test-retest reliability for Ukrainian was .72 and .71 for Russian.
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6.3.4.6. Decoding skills

One-minute word reading. This task was adapted into Ukrainian, Russian and Polish
from the MABEL test battery (Caravolas et al. 2018). This test assesses word reading
efficiency in one-minute reading aloud format. The test consisted of 140 relatively
familiar words with an increasing reading difficulty, starting with one- and two-letter
words up to three-syllable words. The outcome variable is the number of correctly read
and self-corrected words produced in one minute. Words for Polish, Ukrainian and
Russian versions were close to the Slovak version of the same test. They were selected
by word frequency and syllable complexity. WESLALEX (a database of words in
children’s school books in the West Slavic languages: Czech, Slovak and Polish;
Kessler and Caravolas 2011) was used to select words based on frequency. Children’s
words frequency database in Ukrainian has not been developed yet. The criteria were
similar to those used in other language versions of this MABEL subtest (standard
frequency index (SFI) was not lower than 50). As most words in this task were
cognates, the frequency in either Slovak and/or Polish was considered. T1-T2 test-retest
reliability for Ukrainian was .81, .83 for Russian and .75 for Polish.

In this study, the mode of materials presenting was different from the one
described in the MABEL manual. As the testing was held online, all 140 items were
presented in PPT on five slides using Calibri 36-point font. Each slide contained 28
words presented in a linear order of four items per line. There were seven lines on each
slide, totalling into 140 items. A child was asked to read words from left to right
moving on to the next line as accurate and fast as possible. When all the words on one
slide were read, the researcher moved on to another slide. The task was timed by a
stopwatch.

One-minute pseudoword decoding. This task was also an adaptation of one-
minute pseudoword reading task from MABEL battery into Ukrainian, Polish and
Russian. The test measures decoding efficiency in a one-minute reading aloud format.
The total number of testing items was 140. The items were derived from the list of
words used in the corresponding word reading task. Depending on the word length, one
or two letters were changed or transposed in a real word to derive a pseudoword. The
method of materials presenting was similar to the one for one-minute word reading

task. The outcome variable was the number of correctly decoded pseudowords in one
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minute. T1-T2 test-retest reliability for Ukrainian was .88, for Russian .89 and .71 for
Polish.

6.3.4.7. Reading comprehension

Polish reading comprehension. This task used materials adapted from SuperKid.pl, an
online educational platform for primary school students (www.superkid.pl). The
platform contains versatile reading materials for Polish speaking children aged from 4
to 11. Texts used in the study were matched at the level of difficulty for the first
graders. The child was presented one narrative text (79 words) and one expository text
(86 words). The child was instructed to read a text aloud and to immediately answer the
questions that followed. If a child came to a word that was unknown, they were
instructed to skip it and continue with the rest of the text. The child was required to
answer four questions after each text. The questions were a mixture of literal and
inferential. The outcome variable was the number of questions answered correctly. An
average score was created based on results of the two texts. The maximum score
available for two texts was 8. Split-half reliability was .73.

Ukrainian reading comprehension. For the monolingual Ukrainian group,
similar tasks adopted into the Ukrainian language were used. The translation approach
made it possible to keep the tests comparable (similar length and context). The
procedure was similar to the Polish reading comprehension task. An average score was
created based on results of the two texts. The maximum score available for two texts
was 8. Split-half reliability was .82.

Ukrainian and Russian reading comprehension. For the bilingual group, the
same reading comprehension tasks in both languages, Ukrainian and Russian, were
completed. They were based on the materials adapted from www.superkid.pl. The
content of these texts differed from those presented to the child in the Polish version of
the task. There were two texts followed up by sets of questions. An average score was
created based on results of the two texts. The maximum score available for two texts

was 8. Split-half reliability was .77 for Ukrainian and .75 for Russian versions.
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6.4. Ethics

The study was granted permission by the Adam Mickiewicz University’s Ethics
Committee (Appendix G). Consent was provided by participant’s parents prior to
commencement of the study. The consent form outlined the nature of the study and the
voluntary nature of their child’s participation. The participants themselves also gave a

oral assent which made them aware of the purpose of the study and its voluntary nature.

6.5. Statistical analyses conducted at T1 and T2

This section presents an outline of statistical analyses conducted at both testing sessions
T1 and T2 (Fig. 4). A detailed description of each analysis is given in Chapter 7 (T1)
and Chapter 8 (T2).

Statistical analyses at T1. Descriptive statistics analyses for the three groups
were run to get insights into the dataset collected. All statistical analyses were grouped
in two blocks in accordance with research questions. The first block of analyses was
conducted to compare cognitive and literacy skills in L1 and L2 in the bilingual group
(RQ 1) as well as cognitive and literacy skills measured between two monolingual
groups and the Ukrainian-Polish bilingual group (RQ 2, 3). The second block of
analyses aimed to explore cognitive predictors of decoding skills and their relationship
in L1 and L2 in bilingual children (RQ 4, 5) as well as to compare those predictors
between the three groups (RQ 6).

First, cognitive and literacy skills in both languages (L1 and L2) in bilinguals
were compared (RQ 1). To explore that, a one-way repeated measures multivariate
analysis of variance (within-subject) MANOVA and a dependent samples t-test were
conducted. To address RQ 2 and RQ 3, performance on cognitive and literacy skills
between monolingual and bilingual groups was compared by running two between-
group t-tests as well as two one-way repeated measures multivariate analyses of
covariance (between-subject) MANCOVAs: (1) one between Ukrainian monolinguals
and Ukrainian-Polish bilinguals in their L1; (2) another one between Polish
monolinguals and Ukrainian-Polish bilinguals in their L2. Level of parental education

(mean score of educational level of both parents) was a covariate in MANCOVA
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analyses to explore its possible moderator effect on children’s performance on
cognitive and language skills.

Second, four Pearson correlational analyses between predictors and reading
outcomes both within and across languages in the bilingual group were conducted.
Pearson coefficients (r) in L1 and L2 as well as across languages (L1-L2, L2-L1) were
compared by computing Fisher’s z for each pair of correlations (within and across
languages). Then, a number of hierarchical regression analyses within and across
languages was conducted. Significance of differences between R? values have been
computed using a script written in R (Appendix N). To address RQ 6, two multiple
linear regression analyses with interactions between categorical and continuous
variables were conducted: (1) in Ukrainian: between Ukrainian monolinguals and
Ukrainian-Polish bilinguals (L1); (2) in Polish: between Polish monolinguals and
Ukrainian-Polish bilinguals (L2).

Statistical analyses at T2. Similar to T1, all statistical analyses at T2 were
grouped in two blocks in accordance with research questions. The first group of
analyses was run to compare cognitive and literacy skills in L1 and L2 in the bilingual
group (RQ 7) as well as cognitive and literacy skills measured between monolinguals
and the Ukrainian-Polish bilinguals longitudinally (RQ 8, 9). The second block of
analyses aimed to explore cognitive predictors of decoding skills and reading
comprehension as well as their relationship in L1 and L2 in bilingual children (RQ 10)
as well as to compare those predictors between the three groups (RQ 11) in a
longitudinal perspective. Most analyses conducted at T2 are similar to those at T1 (Fig.
4).
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T1

N

T2

NS

Descriptive statistics

Block 1: Comparison of cognitive and literacy skills: within- and between-group analyses

Within-group comparison
(the bilingual group)

- one-way MANOVA

- dependent sample t-test

Between-group comparison
(the bilingual and monolingual
groups)

2 one-way MANCOVAs

2 independent sample t-tests

Block 2: Predictors of reading within and across languages

(2) creation of composite scores
(3) creation of dummy variables

Data preparation:
(1) Bloom’s rank-based transformation

Within group
(bilingual)

Correlational analyses:
- within languages ( L1 and L2)
- between languages (L1-L2; L2-L1)

Hierarchical regressions (decoding):
- within languages (L1 and L2);
- between languages (L1-L2; L2-L1)

Between groups
(bilingual and monolingual)

Multiple linear regressions with
interactions between categorical and
continuous variables (decoding and
reading comprehension):

- between the bilingual (L1) and
Ukrainian monolingual groups;

- between the bilingual (L2) and
Polish monolingual groups

Fig. 4. Outline of statistical analyses at T1 and T2.
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6.6. Summary

The current longitudinal study in the Ukrainian-Polish bilinguals is designed to gain
more insights into reading development in the bilingual novice readers acquiring
literacy in two semi-transparent languages. Its main goal is to identify cognitive
predictors of reading in bilinguals and to compare them with monolingual peers.
Moreover, its aim is to explore crosslinguistic influence between cognitive predictors in
L1/L2 and reading outcomes in L1/L2.

Due to the longitudinal nature of the study, two testing sessions were conducted
over a period of seven-nine months, at which participants — first graders — were
assessed on several cognitive and language as well as reading measures. Having
presented an extensive description of the study design, participants’ characteristics and
measures included in this study, the two following two chapters report results and
present a detailed description of the statistical analyses of conducted at T1 (Chapter 7)
and T2 (Chapter 8).
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Chapter 7: Early predictors of decoding skills in bilingual
novice readers: Results of a concurrent study (T1)

7.1. Introduction

This chapter presents results of the concurrent analyses conducted at T1 in
September — November 2020/2021. Results are described in accordance with the
research questions (RQs 1-6) formulated in Chapter 6 (section 6.2). They are grouped
into two blocks:

(1) comparison of cognitive and literacy skills in L1 and L2 in the bilingual group
(RQ 1); comparison of cognitive and literacy skills measured in two monolingual
groups and the Ukrainian-Polish bilingual group (RQ 2, 3),

(2) cognitive predictors of decoding skills and their relationship in L1 and L2 in the

bilingual children (RQ 4, 5) as well as comparison of those predictors between the

three groups (RQ 6).
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7.2. Comparison of cognitive and literacy skills

7.2.1. Comparison of cognitive and literacy skills in both languages in the bilingual

group

Only the bilingual group (n = 21, 13 girls) is included in the analysis presented here.

Data was collected at the beginning of the first year (September — November
2020/2021) of formal literacy instruction at T1.

As the first step in this analysis, descriptive statistics for all the predictor

variables (based on raw scores) are presented in Table 10. Overall, measures in L1 tend

to be slightly better than similar measures in L2.

Table 10. Descriptive statistics of all measures at Time 1:

Bilingual group.

L 1 (Ukrainian/Russian)

L2 (Polish)

Variable (maximum N Mean Median SD Min Max N Mean Median SD Min Max
possible score)

Decoding skills

Word reading 21 2286 220 848 12 53 20 21.35 195 7.07 14 42
Pseudoword decoding 21 2190 210 8.07 12 47 20 1890 165 6.49 12 36
Phonological awareness

Phoneme deletion (40) 16 32.81 325 339 25 38 16 31.81 320 397 23 38
Phoneme isolation (64) 21 57.95 60.0 4.97 48 64 21 56.86 58.0 537 45 64
Phoneme blending (24) 21 21.71 220 198 16 24 21 21.67 220 242 15 24
Letter knowledge

Letter knowledge: upper 21 30.76 31.0 1.81 26 33 21 2886 30.0 273 22 32
case L1(33)/L2 (32)

Letter knowledge: lower 21 31.10 31.0 1.70 27 33 21 2862 300 273 21 31
case L1 (33)/L2 (32)

Oral skills

Listening comprehension 21 23.95 24.0 277 18 28 21 2095 220 365 12 25
(30)

Vocabulary (25) 21 1819 180 154 15 21 21 1690 170 3.08 10 22
Phonological working

memory

Pseudoword  repetition 21 2543 26.0 172 22 27 21 2457 240 189 21 27
@7)

Sentence repetition (34) 21 3181 320 157 28 34 21 30.76 310 264 22 34
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Rapid Automatized

Naming

RAN Objects 21 48.77 480 928 34 69 21 5058 48.0 9.68 33 68
RAN Numbers 21 3342 315 7.72 18 52 21 36.86 315 11.63 21 78
RAN Colours 21 5529 545 963 40 84 21 5446 545 9.13 38 78
RAN Letters 21 3147 31.0 8.22 17 47 20 38.81 310 7.62 17 53

In order to investigate the differences between performance across languages in
the bilingual group, a one-way repeated measures multivariate analysis of variance
(within-subject) MANOVA and a dependent samples t-test were conducted. Language
was the within-subject variable. Measures in L1 and L2 were entered as dependent
variables. All variables included in the analyses are comparable across languages.

There was a statistically significant difference between measures in L1 and L2
on the combined dependent variable (comprised of 15 directly comparable tasks),
F(14,12) = 10.19, p = .005, Wilks Lambda = .040, partial eta squared = .960. Within-
subject univariate analyses (using Bonferroni correction) indicated that there were
significant differences in children’s performance on a number of tasks. Table 11 shows

the tasks on which significant differences were evident across languages.

Table 11. Measures on which bilingual children demonstrated significant difference between languages

(n=21).

Measure t df p F df p n?

Pseudoword decoding 5.19 19 <.001 26.91 1,19 <.001 .586
Word reading 2.26 19 036 5.10 1,19 .036 212
PA lIsolation 3.75 19 .001  11.99 1,19 .003 .387
Listening comprehension 4,95 20 <.001 35.84 1,19 <.001 .654
Letter Knowledge Upper Case 6.28 20 <.001 20.79 1,19 <.001 .523
Letter Knowledge Lower Case  4.95 20 <.001 34.85 1,19 <.001 .647
Vocabulary 2.66 20 015 594 1,19 .025 .238
Pseudowords repetition 2.69 20 014 9.24 1,19 .007 327
Sentence repetition 2.22 20 .038 6.05 1,19 .024 241
RAN Numbers -259 20 018 9.06 1,19 .007 .323
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Overall, the bilingual children performed better in their L1 (Ukrainian/Russian,
the language spoken at home) on all measures presented in Table 11. There was no
significant difference between other measures in L1 and L2.

7.2.2. Comparison of cognitive and literacy skills between the bilingual and

monolingual groups

Participants. For these analyses concurrent data from the Ukrainian monolingual group
(n = 39, 23 girls), the Polish monolingual group (n = 25, 11 girls), and the previously
described Ukrainian-Polish bilingual group (n = 21, 13 girls) was included.

As a first step to compare monolingual and bilingual groups, descriptive
statistics (based on raw scores) were created for all Ukrainian measures (Table 12.1)
and for all Polish measures (Table 12.2) at T1. The descriptive statistics for the
bilingual group were presented in the previous section (Table 10). Results are available
for both monolingual and bilingual groups.

Overall, the bilingual group performed better on all tasks in Ukrainian (L1) than
the Ukrainian monolingual group. However, a different trend was observed while
comparing the bilingual group’s performance in Polish. In this case, the Polish
monolingual group outperformed the bilingual children on most tasks in Polish (L2),
although there were some exceptions. Thus, the bilingual group was marginally better
at pseudoword decoding task as well as RAN objects and RAN letters. Data on RAN
tasks are presented in seconds (less time, better RAN task result). The most notable
difference between the two groups was in performance on the oral skills tasks (listening
comprehension and vocabulary), where the Polish monolinguals achieved higher
scores.

To further investigate the differences between monolingual and bilingual
groups, two one-way multivariate analysis of covariance (MANCOVAS) between
groups and two independent sample t-tests were performed. Level of parental education
was a covariate. Preliminary assumption testing was conducted to check for normality,
linearity, univariate and multivariate outliers, homogeneity of variance-covariance
matrices, and multicollinearity (Appendix M). Data was found to deviate from the
assumption of normality, but MANCOVA is reasonably robust to modest violations of

normality (Blanca 2017).
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In the Ukrainian monolingual group three cases missed the data, therefore, only

data from 36 participants were included in the MANCOVA analyses and 39 in the

dependent sample t-test. All variables measured at T1 were entered as dependent

variables. The independent variable was a group.

Table 12.1. Descriptive statistics of all Ukrainian/Russian measures at Time 1: bilingual (n = 21) and
monolingual (n = 39) groups.

Ukrainian/Russian (bilingual)

Ukrainian (monolingual)

Variable (maximum

possible score) N Mean Median SD Min-Max N Mean Median SD Min Max
Decoding skills

Word reading 21 2286 22.0 848 12-53 36 20.61 185 6.01 12 39
Pseudoword decoding 21 21.90 21.0 8.07 12-47 36 17.36 155 547 11 38
Phonological

awareness

Phoneme deletion (40) 16 32.81 325 339 25-38 14 3314 340 428 26 38
Phoneme isolation 21 5795 60.0 497 4864 39 4949 530 926 30 60
(64)

Phoneme blending 21 2171 220 198 16 24 39 20.03 200 259 12 24
(24)

Letter knowledge

Letter knowledge: 21 30.76 31.0 181 26 33 39 29.82 31.0 274 22 33
upper case (33)

Letter knowledge: 21 31.10 310 170 27 33 39 2954 30.0 3.00 20 33
lower case (33)

Oral skills

Listening 21 2395 240 277 18 28 39 19.03 210 520 8 26
comprehension (30)

Vocabulary (25) 21 1819 180 154 15 21 39 18.00 18.0 405 9 25
Phonological working

memory

Pseudoword repetition 21 25.43 26.0 172 22 27 39 2526 26.0 157 20 27
@7)

Sentence repetition 21 31.81 320 157 28 34 39 2836 30.0 446 13 33
(34)

Rapid Automatized

Naming

RAN Objects 21 48.77 48.0 9.28 34 69 38 4991 483 876 34 76
RAN Numbers 21 3342 315 772 18 52 39 4182 415 1131 26 87
RAN Colours 21 5529 545 963 40 84 39 5243 535 1232 38 115
RAN Letters 21 3147 310 821 17 47 38 4180 418 1062 23 93
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Table 12.2. Descriptive statistics of all Polish measures at Time 1: bilingual (n = 21) and monolingual
(n = 25) groups.

Ukrainian/Russian (bilingual) Polish (monolingual)

Variable (maximum
possible score) N Mean Median SD Min Max N Mean Median SD Min Max

Decoding skills

Word reading 20 2135 195 707 14 42 25 2120 21.0 32415 27
Pseudoword decoding 20 18.90 16.5 6.49 12 36 25 17.12 17.0 262 14 24

Phonological awareness

Phoneme deletion (40) 16 31.81 320 397 23 38 19 3479 350 223 30 38
Phoneme isolation (64) 21 56.86 580 537 45 64 25 5732 59.0 398 50 63
Phoneme blending (24) 21 21.67 220 242 15 24 25 2220 220 115 20 24

Letter knowledge

Letter knowledge: upper 21 28.86 30.0 273 22 32 25 29.64 30.0 122 27 32
case (32)

Letter knowledge: lower 21 28.62 30.0 273 21 31 25 2936 29.0 125 27 32
case (32)

Oral skills

Listening 21 2095 220 365 12 25 25 2472 240 190 22 28
comprehension (30)

Vocabulary (25) 21 1690 170 308 10 22 25 2036 20.0 256 16 25

Phonological working
memory

Pseudoword repetition 21 2457 240 189 21 27 25 2528 26.0 149 22 27
@7)
Sentence repetition (34) 21 30.76 310 264 22 34 25 31.72 320 124 29 34

Rapid Automatized

;ir\nl\llngbjects 21 5058 530 968 33 68 25 5570 55.0 552 46 65
RAN Numbers 21 3686 340 1163 21 78 25 31.70 315 316 25 38
RAN Colours 21 5446 525 913 38 78 25 50.74 515 3.62 44 57
RAN Letters 20 3881 310 762 17 53 25 4240 420 815 29 59

The first MANCOVA analysis between the Ukrainian monolingual and the
bilingual group in L1 revealed a statistically significant difference between the groups
on the combined dependent variables, F(14, 41) = 7.10, p < .001, Wilks Lambda =
.292, partial eta squared = .706. There was no statistically significant effect of parental

education level on performance of cognitive and language measures F(14, 41) = 1.10,
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p = .389, Wilks Lambda = .728, partial eta squared = .232. When the results for
dependent variables were considered separately, there were a few differences between
measures that reached statistical significance (using a Bonferroni adjusted coefficient).

The results are presented in Table 13.

Table 13. Measures on which there was a statistically significant difference between the monolingual and
bilingual groups: Ukrainian measures at Time 1.

Measure t df p F df p 7 Mean SD Mean SD

Monolinguals  Bilinguals

Pseudoword 253 55 .007 632 154 .015 .104 1736 547 2190 848
decoding

PA Isolation 3.89 58 <001 1317 154 <001 .195 4949 9.26 57.95 4.97
PA Blending 260 58 .006 573 154 .020 .095 20.03 259 21.71 1.98
Listening 403 58 <001 1568 154 <.001 .224 19.03 520 2395 277

comprehension

Letter Knowledge 2.19 58 .016 408 154 .048 .070 2954 3.00 31.10 1.70
Lower Case

Sentence 342 58 <001 1158 154 .001 .170 2836 4.46 3181 1.57
repetition

RAN Numbers -3.39 58 <001 741 154 .009 .120 4182 1131 3342 7.72
RAN Letters -4.16 57 <.001 1349 154 <.001 .199 4180 10.62 31.47 821

The bilingual children outperformed the monolingual group on a number of
tasks related to different cognitive measures. Specifically, they showed better results on
pseudoword decoding, PA isolation, listening comprehension, LK lower case, sentence
repetition and RAN alphanumeric tasks.

The MANCOVA analysis of all measures between the Polish monolingual and
the bilingual group in Polish (L2) also demonstrated a statistically significant difference
between the groups on the combined dependent variables, F(14, 29) = 9.20, p < .001,
Wilks Lambda = .184, partial eta squared = .803. There was no statistically significant
effect of parental education level on performance of cognitive and language measures
F(14, 29) = 1.82, p =.085, Wilks Lambda = .533, partial eta squared = .132. The results
for dependent variables that were different and statistically significant (using a

Bonferroni adjusted coefficient) are presented in Table 14.
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Overall, Polish monolingual children outperformed bilinguals in their L2 Polish.
The most significant differences could be observed in oral skills measures (listening
comprehension and vocabulary), in which the monolinguals performed significantly

better. Yet, the bilinguals were better at RAN objects and RAN letters measures.

Table 14. Measures on which there was a statistically significant difference between the monolingual and
bilingual groups: Polish measures at Time 1.

Measure t df p F df  p 7#”#  Mean SD  Mean SD

Monolinguals  Bilinguals

Listening 449 44 <001 1862 1,42 <.001 .305 2472 190 20.95 3.65
comprehension

Vocabulary 415 44 <001 1522 1,42 <001 .265 20.36 256 16.90 3.08
RAN Objects -225 44 029 577 142 021 .120 55.70 552 50.58 9.68
RAN Letters -446 43 <001 2174 142 <001 .316 4240 815 38.81 7.62

7.2.3. Summary of findings

Comparison of cognitive and literacy measures between languages presented above
demonstrated that the Ukrainian-Polish bilinguals tend to perform better on most
measures in L1 (Ukrainian/Russian). They achieved better results on 10 out of 15 tasks.
The biggest difference was observed for letter knowledge upper case (t = 6.28) and
lower case (t = 4.95), pseudoword decoding (t = 5.19), listening comprehension (t =
4.95). These findings are not surprising, considering their limited exposure to Polish
(L2) in comparison to Ukrainian or Russian (L1). Predictably, early teaching of letter
names and sounds at home, as reported by parents in the ALDeQ and HLE
questionnaires, led to better letter knowledge in a child's first language (L1). Learning
of Polish letters has commenced later and was not at the same level as in LL1.
Expectedly, performance of listening comprehension was better in L1 due to more
extensively developed oral skills in L1 in comparison to L2.

When the bilinguals’ performance was compared with two monolingual groups,
MANCOVA and t-tests results revealed that the Ukrainian-Polish bilingual novice
readers outperformed their Ukrainian monolingual peers on most cognitive and literacy

tasks. Hence, in each cognitive domain there was a task, on which the difference was
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statistically significant. They performed better on pseudoword decoding tasks (t =
2.53), phonological awareness (isolation) task (t = 3.89), listening comprehension (t =
4.03), letter knowledge in lower case (t = 2.19), sentence repetition (t = 3.42), and both
alphanumeric RAN tasks. Only five measures (word reading, vocabulary, pseudoword
repetition, letter knowledge upper case and RAN colors and objects tasks) were not
significantly different across languages. The greatest differences were observed for
listening comprehension (t = 4.03), RAN letters (t = - 4.16), RAN numbers (t = -3.39),
PA isolation (t = 3.89) and sentence repetition (t = 4.42). It is speculated that exposure
to two languages might enhance attention to details while listening to speech in both
languages on daily bases. Hence, it might lead to somewhat better attention to the
information presented in the oral task (Chapter 2). Better performance on RAN letters
measure can be a result of somewhat better developed early decoding skills (word
reading) in L1. Thus, it could be assumed that retrieval of letters in RAN tasks was
more automatized in the bilinguals than in the monolingual group due to more practice
in decoding skills. This reciprocal relationship between two constructs has been
previously discussed in Chapter 2. However, they also were faster on RAN numbers
tasks, which might be the case of a better familiarity with numbers. It could also be the
case of faster retrieval of lexical items from long-term memory due to their exposure to
two languages (enhanced executive control). Significantly better performance on the
sentence repetition task (phonological working memory measure) might imply some
positive effect of exposure to two languages sharing common phonological, syntactic
and morphological features.

A different pattern was observed in performance on cognitive and literacy skills
between the bilingual group in L2 in and the Polish monolingual group. There was no
statistically significant difference on the performance of literacy (word reading and
pseudoword decoding) and most cognitive tasks. The only notably observed difference
were oral skills measures (listening comprehension (t = 4.49) and vocabulary (t = 4.15),
where the Polish monolinguals significantly outperformed the Ukrainian-Polish
bilinguals in their L2 Polish. This finding is consistent with previous research
indicating weaker oral languages skills in bilinguals at the initial stage of formal
literacy instruction (Chapter 3). However, bilinguals outperformed the monolinguals on
RAN objects and letters. They were faster in naming letters and objects. One of the

reasons why this might be the case is the presence of cognates in RAN task. The RAN
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objects task consists of cognates, which was proved to facilitate retrieval of lexical
items in the bilinguals (Bialystok et al. 2010, Comesaria et al. 2012).

Overall, both within-group and between-groups comparisons indicated that
bilingual individuals demonstrated superior performance in their first language (L1)

compared to their second language (L2).

7.3. Cognitive predictors of decoding skills: Correlational and hierarchical

regression analyses

This block of analyses explores the cognitive underpinnings of decoding skills in the
bilingual group both within languages and between languages. Multiple linear
regressions with interactions between categorical and continuous variables were
conducted between groups to explore similarities and differences of predictors. Word
reading and pseudoword decoding are reading outcome measures included in the

analyses.

7.3.1. Data preparation

Participants. For these analyses concurrent data from the three groups described in the
previous section 7.2.2. was included: the Ukrainian monolingual group (n = 39), the
Polish monolingual group (n = 25), and the Ukrainian-Polish bilingual group (n = 21).
Data was collected at the beginning of the first year of formal literacy instruction
(September — November 2020/2021) at T1.

Data normalisation. As data appeared to violate the assumption of normality, the
distribution of all variables was rank transformed (using Bloom’s proportion estimation
formula) to make the data amenable to parametric statistical analyses. All raw scores
are converted into percentile ranks and then produce a z score which would correspond
to the percentile rank under a perfectly normal distribution. This transformation creates
normalised z scores, which were used in correlational and regression analyses in this
study.

Composite scores. Considering a large number of variables included in the

current study, the creation of composite scores for some domains was explored. This
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approach was necessary as to reduce a number of variables used in regression analyses
to improve statistical power. Composite scores were based on normalized z scores of
raw data. To explore whether combining variables into those groups was valid
empirically, correlation matrices were checked. Inspection of matrices showed many
coefficients (rp) of .3 and above. A number of variable groups was created based on
theoretical and empirical assumptions. Correlations of variables used to create
composite scores are presented in Table 15. The list of composite variables is presented
below:

(1) phonological awareness: phoneme blending and phoneme isolation,

(2) phonological working memory: sentence repetition and pseudoword repetition,
(3) oral language: listening comprehension and vocabulary,

(4) rapid automatized naming: RAN colours, objects, letters and digits,

(5) letter knowledge: letter names/sounds (upper case and lower case).

7.3.2. Correlations between cognitive predictors and decoding skills in the

bilingual group

As the next step in the analysis, concurrent Pearson’s correlations between predictor
variables and reading outcomes (word reading and pseudoword decoding) were
produced. Four analyses were run: two within languages and two between languages.
Within-language analyses include correlations between cognitive predictors measured
and reading outcomes measured in the same language. The between-language analyses
provide cross-language correlations between cognitive predictors in L1 and reading
outcomes in L2 and the other way round. They are reported in Tables 16 and 17.
Within-language correlations. All correlations (apart from RAN tasks)? between
predictors and decoding skills tasks were in the predicted direction (positive). In

general, the strongest correlations in both languages are observed between reading tasks

2 In this study, RAN measure was time in seconds, during which a child named all stimuli presented on a
screen. Therefore, the relationship between RAN-reading is negative: less time spent on RAN tasks
indicates a higher number of words/pseudowords read.
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(word reading and pseudoword decoding) as well as phonological awareness tasks.
Measures of phonological awareness correlated moderately to strongly with both
reading tasks. Measures of phonological working memory showed moderate
relationships with reading tasks in L1 and L2. Whereas PWM measure (sentence
repetition) demonstrated significant moderate correlations with literacy outcome in L1
(word reading) and both tasks in L2, pseudoword repetition tasks demonstrated
significant moderate correlation only with pseudoword reading in both languages. Oral
language skills showed weak to moderate correlations in both languages yet listening
comprehension and vocabulary knowledge in L1 correlated significantly only with
word reading. Alphanumeric RAN tasks in both languages correlated significantly with
both reading tasks, non-alphanumeric showed rather weak and non-significant
correlations. Letter knowledge demonstrated weak to moderate significant correlations
with reading in both languages L1 and L2.

Between-language correlations. Analyses revealed significant crosslinguistic
correlations between some cognitive predictors in L1 and reading outcomes in L2 as
well as predictors in L2 and reading outcomes in L1. The strongest correlations are
observed between similar reading tasks in both languages (word reading and
pseudoword decoding), which are as strong and significant as within language
correlations. Measures of phonological awareness correlated moderately to strongly
with both reading tasks across languages. Sentence repetition (PWM measure)
correlated moderately with both literacy tasks. As to oral language skills, listening
comprehension and vocabulary measured in L1 demonstrated significant correlations
only with word reading measured in L2. Similar to the within language analyses,
alphanumeric RAN tasks correlated significantly across languages with reading tasks,
though patterns were different (Table 17). Only RAN objects measured in L1 was a

moderate significant correlate with L2 pseudoword reading. Finally, though letter
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Table 15. Correlations (Pearson’s r) between variables used for creation of composite scores in all groups.

Composite variable Bilinguals L1 (Ukrainian) Bilinguals L2 (Polish) Ukrainian (monolingual)  Polish (monolingual)
r p r p r p r p

Phonological Phoneme blending

awareness .56 .008 71 <.001 .69 <.001 .64 .006

Phoneme isolation

Phonological Sentence repetition

Pseudoword repetition
Oral language skills Listening comprehension
.54 .047 .36 .012 37 .020 .58 .015
Vocabulary
RAN objects, RAN colors
from6.254 to all < 05 fromS.:O to all < 05 fromG.gS to all <.05 frtc;ms.gB all < 05
RAN RAN digits, RAN letters : : : :
Upper case .86 <.001 .83 <.001 .97 <.001 74 <.001
Letter knowledge
Lower case
Reading efficiency Word reading
.92 <.001 .87 <.001 .85 <.001 .86 <.001

Pseudoword decoding
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Table 16. Within-language correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed) in L1 (Ukrainian)
and L2 (Polish) at T1: Bilingual group (n = 21).

Domain Measure Word Pseudoword  Word  Pseudoword Difference
(L1/L2) reading decoding reading decoding (Fisher’s Z)
(L1) (L1) (L2) (L2)
Word Pseudoword
reading decoding
Reading efficiency Word reading 92** 84** 11 -
Pseudoword decoding 92** 84**
Phonological Awareness Phoneme blending B7** 58** . 76%* 81** .56 1.39
Phoneme isolation 73 5% 78%* .80** .35 .38
Phonological Working Sentence repetition 42* 41 61* .59* .78 73
Memory
Pseudoword repetition 40 43* 42 A46* .07 A1
Oral Language Listening comprehension .45% .28 .35 .32 .36 A3
Vocabulary A41* .39 .29 .38 A1* .68
Speed of Processing RAN colours -.35 -.34 -.38 -.40 10 21
RAN objects -.36 -.38 -.40 -.39 14 .04
RAN letters -.46* -41* -.35* -.49* 40 .30
RAN numbers -.45* -.48* -.55* -.64** .08 71
Letter knowledge Letter names/sounds (UC) .61* 46* AT* 49* 27 A2
Letter names/sounds (LC) .54* 49" .36* .38* .68 41

Note: UC — upper case, LC — lower case; **. p<.001, * p <.05
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Table 17.

Across-language correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed): Bilingual group (n = 21)

Domain Measure (L1) Word Pseudoword Measure (L2) Word  Pseudoword Difference
reading (L2) decoding reading decoding (Fisher’s Z)
(L2) (L1) (L1)
Word Pseudoword
reading decoding

Reading Word reading .94** .89** Word reading 94** 91*+* 0 .32
efficiency

Pseudoword O1x* .84** Pseudoword 89** .84** .32 0

decoding decoding
Phonological ~ Phoneme blending 63** S7** Phoneme 81** .85** 1.16 1.83
Awareness blending

Phoneme isolation J9*F .85%* Phoneme JA3F J4** .89 97

isolation

Phonological ~ Sentence repetition 44* 42* Sentence B61** 62** 71 .83
Working repetition
Memory

Pseudoword 41 40 Pseudoword 42 43 .04 A1

repetition repetition
Oral Listening .38* .34 Listening .33 31 A7 .01
Language comprehension comprehension

Vocabulary .35% 31 Vocabulary 31 37 .36 A3
Speed of RAN colours -.23 -.38 RAN colours =27 -.25 A3 43
Processing RAN objects -.44 - 52* RAN objects -.23 -.35 71 .63

RAN letters -.46* -41 RAN letters -47* -.38 A4 .04

RAN numbers -44 -.49* RAN numbers -.55* -.63** 44 .62
Letter Letter names/sounds .36 .33 LK (UC) .35 .20 .03 42
knowledge (Uc)

Letter names/sounds .29 45 LK (LC) .36 .30 .23 .53

(LC)
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knowledge demonstrated correlations with both literacy tasks, they were weak and non-
significant across languages.

In four analyses, the Fisher’s z-statistics were calculated to explore if the
differences within and between languages were statistically significant. For word
reading, vocabulary was a stronger predictor in L1 than in L2. Other results appeared to

be statistically insignificant (Tables 16, 17).

7.3.3. Regression analyses: Predictors of decoding skills in the bilingual group

As a next step in the analysis, a number of hierarchical multiple regression analyses
were conducted. Each composite variable was entered systematically at the first step to
explain the proportion of variance it could explain and at the last step in each analysis
to measure the proportion of outcome variance it could explain uniquely, i.e. after
controlling for all other blocks. In addition, a significance of differences between two
beta weights (4 L1 and g L2) for which composite variable was calculated. The
statistical algorithm (R? significance analysis) used for computing t-statistic (p-value)
written in R can be found in Appendix N.

Preliminary analyses were run to ensure no serious violation of the assumptions
of normality, multicollinearity, linearity, and homoscedasticity (Appendix M). Stevens
(2002) recommends 15 participants per one predictor or Green (1991) N> 50+8k. In the
analyses that were conducted in the study, there are 5 predictors. Thus, a sample size of
75 (following Stevens’ guidelines) or 90 (according to Green) would be ideal. The
sample size in this study does not meet this requirement (maximum sample size for all
predictors = 21). Considering the modest sample size, the statistical power of the study
is limited. Consequently, the findings presented here should be interpreted with caution.

Word reading and pseudoword decoding measures were used to create a
composite score of reading efficiency measure (i.e. an average of correctly read words
and correctly decoded pseudowords per minute). The reading efficiency was included
in the analyses as dependent variables. The following composite variables were

included in the regression analyses as independent (predictor) variables:

(1) phonological awareness
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(2) phonological working memory
(3) oral language
(4) rapid automatized naming

(5) letter knowledge

The composite variables correspond to the composite variables described
previously in this section (7.3.1).

The results of the regression analyses conducted within languages in L1 and L2
and between languages (cognitive measures in L1 - reading outcomes in L2 and
cognitive measures in L2 - reading outcomes in L1), exploring the ability of predictors
to explain variance in reading efficiency are presented in Tables 18.1 and 18.2. For the
reasons of readability and clarity, only the R squared, B and g values are reported
below. All statistics necessary to understand the model fully (including standard errors,
95% confidence intervals, t-values and their corresponding p-values) are reported in

Appendix O.

Table 18.1. Predictors of reading efficiency: Results of hierarchical multiple regression within languages.

Entered first Entered last Entered first Entered last

Predictors Ukrainian/Russian (L1) Polish (L2)

R? change B B R? change B B p(t)
Phonological .625* 216* 844 741 J75%* .252** 995 917 .605
Awareness
Phonological 120 .009 145 118 .498* .030 .095 .079 .563
Working
Memory
Oral Language 212* .003 .088 .074 .236* .020 .299 207  .396
RAN .204* .044  -152 -224 .103 .000 -.002 -.002 507
Letter A401* .023 192 179 A17 .021 .188 148 988
knowledge
Adjusted R? J12%* .821**
final model (all
blocks)

Note: p-value of t-statistic is the significance of differences between two 8 weights (in L1 and L2) for
each composite variable; ** p <.001, * p < .05

Within-language analyses. The five cognitive predictors predicted individual
differences in reading efficiency in both languages L1 and L2 very well, explaining
over two-thirds of its variance (Fig. 5, 6). All five cognitive predictors correlated

significantly with reading efficiency tasks (composite score of word and pseudoword
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reading) in both languages, except for phonological working memory in L1 as well as
RAN and letter knowledge in L2. These correlations were non-significant. Only
phonological awareness variable made a significant unique contribution to the
prediction of reading efficiency in both languages. Overall, the pattern of the
concurrent regression analyses in both languages was rather similar, with phonological

awareness being the strongest and unique predictor of reading efficiency.

2%

1% 0%

= Shared variance
~Unexplained variance

“ Phonological awareness
= PWM

= Oral language

= RAN

m Letter knowledge

N

Fig. 5. Percentage of variance in T1decoding skills explained by unique and
shared contributions of predictor variables in L1 (Ukrainian/Russian).

m Shared variance

1 Unexplained variance

@ Phonological awareness

® Phonological working memory
m Oral language

®RAN

W Letter knowledge

Fig. 6. Percentage of variance in T1 decoding skills explained by unique and shared
contributions of predictor variables in L2 (Polish).
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Table 18.2. Predictors of reading efficiency: Results of hierarchical multiple regression across languages.

Predictors L1/L.2 Entered first Entered last Entered first Entered last
Polish (L2) Ukrainian/Polish (L1)
R? change B B R? change B B p (t)
Phonological .710* .261* 933 .819 .133* .260* 942 931 741
Awareness
Phonological .220* .005 .092 .079 .392* .000 .003 .003  .825
Working Memory
Oral Language .224* .007 .158 140 .229* .012 219 162 .948
RAN 152 .041 =141 -212 128> .001 -020 -.030 .595
Letter knowledge .328* .042 247 229 .056 .004 .082 .081  .665
Adjusted R?final
model (all blocks) 128** .657**

Note: p-value of t-statistic is the significance of differences between two f weights (in L1 and L2) for
each composite variable; ** p<.001, * p<.05

17% Shared variance
Unexplained variance
Phonological awareness

= Phonological working memory

__—

= 27%

s— = Oral language
0,

1% 26% . RAN

= Letter knowledge

Fig. 7. Percentage of variance in T1 decoding skills explained by unique and shared
contributions of predictor variables acroos languages (L1-L2).
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1% g0,
0% | [ °7 106

Shared variance
Unexplained variance

0, .
2 Phonological awareness

38% . :
= Phonological working memory
= Oral language
= RAN

34% Letter knowledge

Fig 8. Percentage of variance in T1 decoding skills predicted by unique and
shared contributions of predictor variables across lanaguages (L2-L1).

Between-language analyses. Regarding crosslinguistic relationships, 5 cognitive
measures predicted the reading efficiency in both language combinations, explaining
72.8% (Fig. 7) of its variance in L1 and 65.7% in L2 (Fig. 8). When measured in L1, all
cognitive predictors correlated significantly with reading efficiency measured in L2,
except for RAN measure. All measures in L2 significantly correlated with reading
efficiency in L1, but letter knowledge. In both cases, only phonological awareness
measures made a significant and distinctive contribution to the prediction (explanation)
of the reading outcome variance, which is similar to the results of the within-language
analyses described earlier.

To compare a significance of differences between g weights in L1 and L2, a
number of within- and between-language R? significance analyses were run. None of
differences appeared to be significant. Given the overall similarity of unique variance
explained across analyses, it may be concluded that unique predictors in L1, L2 as well

as across-languages (L1-L2, L2-L1) are broadly similar.

162



7.3.4. Cognitive predictors of decoding skills between the three groups: Results of

regression analyses

As the last step, two multiple linear regression analyses with interactions between
categorical and continuous variables were conducted. These analyses aimed to compare
cognitive predictors of decoding skills between the Ukrainian-Polish bilingual group
and the Ukrainian monolingual group in Ukrainian as well as predictors of decoding
skills between the same bilingual group and the Polish monolingual group in Polish. In
these analyses the group was a categorical variable. The continuous variables were five
predictor variables, for which composite scores were created as described previously
(section 7.3.1). Reading efficiency (composite score of word reading and pseudoword
decoding) was entered as an independent variable. The correlations coefficients (rp)
between word reading and pseudoword reading measures in all groups are given in
Table 15.

Dummy variables for the categorial variable (group) were created. A dummy
variable is a numerical value (0 or 1) used in regression analyses to represent the
categorical variable (for group_b variable, the bilingual group was assigned number 1,
the Ukrainian monolingual = 0, the Polish monolingual = 0; for group_u variable, the
Ukrainian monolingual group was assigned 1, the other two groups were 0; for group_p
variable the Polish monolingual got 1 and other groups were assigned 0).

In the first regression analyses, predictors of reading efficiency measured in
Ukrainian were compared between the bilingual group and the Ukrainian monolingual
group. Similarly, the second analyses compared predictors of reading efficiency in
Polish between the bilingual and the Polish monolingual group. The results of linear
regression analyses are presented in Table 19.

Results of multiple linear regression revealed that two regression models were
statistically significant. Exploring predictors in the Ukrainian monolingual and the
Ukrainian-Polish bilingual groups, the first model explained 50,1% of the reading skill
variability in decoding skills (R? adjusted = .501, F (11, 45) = 5.01, p < .001). In the
analyses with the Polish monolinguals and the bilinguals (L2), the model explained
54,7% of individual variance in decoding skills (R? adjusted = .547, F(11, 33) = 4.90, p
< .001). In all groups letter knowledge and PA appeared to be significant predictors of

decoding skills (reading efficiency). In the Ukrainian language, RAN also demonstrated
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significance in predicting decoding skills. In both models, there was a significant group
by phonological awareness interaction that indicated that phonological awareness was a
significant predictor in the bilingual group and of less importance in both monolingual
groups (Fig. 9, 10). When significance of difference between £ weights in two models
was compared (the same R code was used as in section 7.3.3, Appendix N), it turned
out to be insignificant p = .823. Thus, it may be assumed that at the beginning of formal
literacy instruction, phonological awareness is an equally important predictor of reading

in L1 and L2 for bilinguals and two monolingual groups (Ukrainian and Polish).

5
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S 44
=l
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2 27 group_U
&)
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5 0 1 1
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-4 4

-4 -2 0 2 4
PA_Ukr

Fig.9. Group*PA interaction in the regression with reading efficiency in Ukrainian. O (blue line) — the
bilingual group (L1), 1 (yellow line) -— the Ukrainian monolingual group.

group_P
07 0
1

ReadingEfficicency_P

2 0 2
PA_Pol

Fig.10. Group*PA interaction in the regression with reading efficiency in Polish. 0 (blue line) - the
bilingual group (L2), 1 (yellow line) - the Polish monolingual group.
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Table 19. Comparison of reading efficiency predictors between the bilingual and the monolingual groups: Results of multiple linear regression with categorical and continuous
variables and their interactions.

Comparison with Ukrainian monolinguals Comparison with Polish monolinguals

B SEB LowCl HighCl B t p R? B SEB LowCl HighCl B t p R?
change change

(Intercept) .01 .34 -.66 .69 .00 .04 971 .08 .28 -.49 .64 .00 .28 .783
Group -.10 42 -.96 .75 -.06 -.24 .808 .00 -.16 42 -1.02 .70 -.09 -38 702 .00
PA* 10 .16 -.23 45 .07 163 .050 .01 .33 17 -.03 .69 .30 1.84 .049 .02
PWM -.08 17 -43 27 -.33 -.48 .637 .00 19 .18 -.18 .57 15 1.03  .308 .00
Oral language .16 .16 -17 49 A3 .97 338 .01 .10 .18 -.28 .48 .08 .53 .596 .00
RAN* -.18 .08 -.33 -.03 -.28 -241 .020 .07 -14 .10 -.35 .067 -16  -1.38 .174 .01
Letter knowledge* 43 A5 A3 72 .39 291 005 .11 .38 14 10 .66 37 2.75  .009 .22
Group:PA* -.69 24 -1.17 -.20 -.65 -2.83 .007 .09 -.63 27 -1.18 -.07 -56  -2.30 .027 .07
Group: PWM 45 .30 -1.05 .16 -1.05 -149 143 .08 -41 .35 -1.11 .28 -32 -121 241 .02
Group: Oral language -.19 .28 -75 37 -.16 -.68 498 .07 .09 .36 -.62 .80 .07 .25 811 .00
Group: RAN .05 15 -.26 .36 .08 .35 730 .01 -.03 .18 -.40 .35 -.03 -14 892 .00
Group: LK -14 .26 -.6 .37 -.13 -.56 583 .00 31 27 -.23 .86 .30 117  .249 .02
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7.3.5. Summary of findings

Cognitive predictors and literacy decoding skills within and between languages were
investigated within the bilingual group and between the three groups. In the bilingual
group, a number of Pearson correlations analyses revealed the following correlational
patterns between cognitive predictors and reading outcomes (word reading and
pseudoword decoding). PA skills demonstrated significant moderate to strong
correlations with literacy measures both within and across languages. Similarly,
alphanumeric RAN tasks (letters and numbers) showed significant weak to moderate
correlations with literacy measures within and between languages. LK (both cases)
correlations with word reading and pseudoword decoding were significant and
moderate within both languages, whereas across languages LK did not reveal
significant relationships. The strength of phonological working memory measure
(sentence repetition) appeared to be moderate in both languages, whereas pseudoword
decoding correlations were significant for pseudoword decoding only. Listening
comprehension measure showed significant weak to moderate correlation only with
word reading tasks in L1. Other predictors’ correlations were non-significant.

In addition, crosslinguistic effect of several cognitive tasks with reading
outcomes was found in a number of correlational analyses. Thus, both literacy tasks
measured in one language significantly strongly correlated with similar literacy tasks in
L2. Phonological awareness and sentence repetition task (PWM measure) demonstrated
rather similar correlations in cross-language relationships, other cognitive predictors
revealed different patterns of interactions (alphanumeric RAN, oral skills). There was
no crosslinguistic interaction effect found for a number of measures (hon-alphanumeric
RAN tasks, pseudoword repetition, and letter knowledge).

To explore the role of cognitive predictors in explaining variance in decoding
skills, a number of hierarchical multiple regression analyses within and across
languages were run. In the bilingual group, all five cognitive predictors explained over
two-thirds of the variance in L1 and L2 reading as well as across languages. However,
only PA made a unique contribution to prediction of decoding skills development both

within and across languages.
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7.4. Summary of Chapter 7

Chapter 7 sought to analyze and contrast cognitive and literacy skills in the bilingual
group, comparing their performance in L1 and L2. Additionally, it investigated the
performance of the bilingual group in relation to two monolingual groups, examining
their skills in cognitive and literacy domains. Moreover, early predictors of reading
were compared across languages in the bilingual group as well as within language
comparisons were conducted between the bilingual and the two monolingual groups.

First, an examination of the Ukrainian-Polish novice readers’ performance in
both languages revealed bilinguals’ better results on both literacy skills tasks as well as
seven cognitive measures (listening comprehension, vocabulary, letter knowledge in
both cases, phonological working memory tasks, PA isolation and RAN numbers) in L1
at the onset of the formal schooling. These findings are not surprising given children’s
limited exposure to L2 (Polish) in comparison to L1 (Ukrainian/Russian) at the outset
of formal literacy acquisition. There was no difference on other measures.

Secondly, comparison of performance on cognitive predictors and reading
outcomes between two monolingual groups and the bilingual group revealed that the
Ukrainian-Polish bilingual novice readers were better on the majority of tasks in their
L1 than the Ukrainian monolinguals. Expectedly, they underperformed their Polish
monolingual peers on oral skill tasks (listening comprehension and vocabulary). Yet,
performance on other tasks did not differ significantly between the groups.

Thirdly, within- and cross-language relationships between cognitive predictors
and reading outcomes were also explored. In the bilingual group, correlational analyses
revealed some similar patterns of relationships between predictors and reading
outcomes. Hence, three predictors (PA, alphanumeric RAN and LK) correlated
significantly with both reading tasks within and across languages (except for LK, which
was significant only in within-languages comparisons). Yet, relationships of other
cognitive measures with decoding skills varied across languages. Sentence repetition
(PWM measure) correlated significantly with all literacy measures within and across
languages. Yet, pseudoword repetition was a significant correlate only with
pseudoword decoding within languages, not showing crosslinguistic effect. Oral skills

correlated significantly with word reading only in L1 and across languages from L1 to
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L2, suggesting importance of those skills for reading development in a more proficient
language.

In the bilingual group, results of regression analyses identified that all cognitive
measures (combined together) significantly predicted the variance of reading outcomes
within language (by over two-thirds) as well as across languages (over 72.8% of its
variance in L1 and 65.7% in L2). PA was the only significant predictor that could
account for reading outcomes variance uniquely both within and across languages. PA
role appeared to be similarly important in bilinguals’ L1 and L2.

Overall, the concurrent analyses revealed some key cognitive underpinnings
(PA, LK and RAN) of decoding skills that were similar across languages as well as
identified the crosslinguistic interaction of cognitive skills measured in one language
and reading outcomes in another language. The comparison of performance on a
number of cognitive and literacy tasks between the monolinguals and bilinguals
demonstrated superior results in bilinguals’ L1 when compared to the Ukrainian
monolingual group. When their L2 cognitive and literacy skills were measured, the
Polish monolinguals demonstrated better oral skills competences. Though results of
descriptive statistics (raw data) indicated Polish monolinguals’ overall better

performance on almost all tasks, the measures did not differ significantly.
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Chapter 8: Early predictors of decoding skills and reading
comprehension in bilingual children: Concurrent (T2) and
longitudinal analyses

8.1. Introduction

This chapter presents results of concurrent analyses (T2) and longitudinal analyses.
Results are described in accordance with the research questions (RQ 7 — 11) formulated
in Chapter 6 (section 6.2). Similarly to the approach used in Chapter 7, they are
grouped into two blocks:

(1) concurrent and longitudinal comparison of cognitive and literacy skills in L1 and
L2 in the bilingual group (RQ 7) at T2; comparison of cognitive and literacy skills
measured in two monolingual groups and the Ukrainian-Polish bilingual group
(RQ8,9),

(2) concurrent and longitudinal cognitive predictors of decoding skills and reading

comprehension in L1 and L2 in the bilingual children (RQ 10) as well as

comparison of those predictors between the three groups (RQ 11).
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8.2. Comparison of cognitive and literacy skills in the bilingual group

8.2.1. Concurrent (T2) and longitudinal comparison of cognitive and literacy skills

across languages in the bilingual group

As the first step, descriptive statistics (based on raw scores) were created for all
Ukrainian measures and Polish measures at T1 and T2 (Table 20.1). Results are
available for the bilingual group.

To explore the differences between performance across languages in the
bilingual group concurrently (T2), a one-way repeated measures multivariate analysis
of variance (within-subject) MANOVA and a dependent samples t-test were conducted.
As in the previous study (Chapter 7) preliminary assumption testing was conducted to
check for normality, linearity, univariate and multivariate outliers, homogeneity of
variance-covariance matrices, and multicollinearity (Appendix M). Data was found to
deviate from the assumption of normality, but MANOVA is reasonably robust to
modest violations of normality (Blanca 2017). Language was the within-subject
variable. Cognitive and literacy measures in L1 and L2 were entered as dependent
variables. All variables included in the analyses are comparable across languages.

In order to evaluate the progress of bilingual children in both L1 and,
particularly, in L2 (Polish) over a period of 9 months, repeated measures ANOVAs
were utilized. These analyses involved two within-subject factors: time and language.
The purpose was to examine the performance of literacy and language skills
longitudinally and determine any significant changes or improvements observed over
the course of the study.

Concurrent results of MANOVA and t-tests are reported first. There was a
statistically significant difference between Ukrainian/Russian and Polish measures on
the combined dependent variable (comprised of 11 directly comparable tasks), F(10, 6)
= 6.48, p = .016, Wilks Lambda = .078, partial eta squared = .922. Within-subject
univariate analyses (using Bonferroni correction) indicated that there were significant
differences in children’s performance on a number of tasks. Table 21 shows the tasks

on which significant differences were apparent across languages.
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Overall, the bilingual

children performed slightly better

in their L1

(Ukrainian/Russian) on all measures presented in the Table 20.2. Yet, the significance

level was marginal for word reading and vocabulary measures, which suggests slight

difference between the performance in two languages. There was no significant

difference between other measures in L1 and L2.

Table 20.1. Descriptive statistics of all measures in L1 and L2 at T2: Bilingual group (n = 17).

L1 (Ukrainian/Russian) L2 (Polish)
Variable (maximum
possible score) Mean Median SD Min-Max Mean Median SD  Min-Max
Reading comprehension T1 - - - - - - - -
4) T2 353 350 .33 3-4 344 350 .35 3-4
Word reading T1 2359 23.00 6.26 17-40 20.24 20.00 4.19  13-29
T2 54.76 54.00 11.12  33-84 52.18 52.18 9.35  30-80
pseudoword decoding Tl 2282 23.00 6.78 15-38 20.06 20.00 4.85  12-30
T2 51.41 51.00 9.61 32-76 47.06 47.00 8.39  23-65
Phonological Awareness
Phoneme deletion (40) T1 - - - - - - - -
T2 3453 35.00 4.78 20-40 3241 33.00 3.84 22-38
Phoneme isolation (64) T1 56.06 60.00 9.71 28-64 49.47 54.00 10.74 24-61
T2 57.41 5594 5.92 42-64 55.94 56.06 6.64  40-64
. Tl 2165 22.00 2.29 16-24 21.65 23.00 242 15-24
Phonemeblending (24) 1 5335 2400 1.12 2024 23.06 23.00 120 20 -24
Oral skills
Listening comprehension T1 21.95 21.00 3.65 15-26 20.94 20.00 4.07 12-25
(30/15) T2 1353 14.00 .94 12-15 13.59 13.00 1.01 12-15
Vocabulary (25) Tl 21.18 21.00 2.04 17-24 17.35 17.00 274  13-22
T2 22.12 23.00 1.73 19-24 21.18 23.00 2.04 19-24
Phonological working
memory
Sentence repetition (34) Tl 3224 32.00 1.33 28-34 30.94 3200 254 22-33
T2 3241 33.00 1.84 28-34 32,29 3200 176 29-34
Rapid Automatized
Naming
Tl 26.27 27.00 4.37 18-38 37.27 34.00 12.42 21-78
RAN Numbers
T2 27.71 27.00 7.18 15- 45 35.24 3400 6.63 21-48
T1 30.99 29.50 8.12 17-46 31.48 29.00 8.40 17-53
RAN Letters
T2 21.4122.00 352 16-28 22,12 21.00 3.81 16-30
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Table 20.2. Measures on which bilingual children demonstrated significant difference between languages

atT2 (n=17).

Measure t df p F df p 7’

Word reading 2.15 16 .048 4.60 1,16 .048 223
Pseudoword decoding 3.56 16 .003 12.64 1,16 .003 441
PA Deletion 3.96 16 .001 15.69 1,16 .001 495
PA Isolation 2.58 16 .020 6.67 1,16 .020 294
PA Blending 2.57 16 .020 6.66 1,16 .020 .293
Vocabulary 2.22 16 .041 4.92 1,16 .041 .235
RAN Numbers -4.77 16 <.001 22.74 1,16 <.001 323

As the next step, several repeated measures ANOVAs with two within-subject

factors (time: T1 and T2; language: L1 and L2) were run to explore changes in

performance of language and literacy skills in bilinguals’ both languages longitudinally.

The results are presented in Table 21.

Table 21. Longitudinal comparison of language and literacy skills in bilinguals’ L1 and L2 (n = 17).

Variables Effects F Interpretation
Time F(1, 16) = 402.56, p <.001  Scores improve over time.
Word reading
Language F(1, 16) =6.78, p=.019 UKR outperform PL
Time X F (1, 16) =5.121, p =.038 The UKR > PL advantage is greater
Language atT1 (t=3.05p<.034)thanat T2 (t
=2.15,p=.181)

Pseudoword Time F(1, 16) =419.38, p<.001  Scores improve over time.
decoding

Language F(1,16)=12.78, p=.003 UKR outperform PL

Time x F (1, 16) =5.53, p =.032 The UKR > PL advantage is slightly

Language greater at T2 (t = 3.56 p = .013) than
at Tl (t=3.28, p=.022)

Phonological Time F(1, 16) = 10.84, p =.005 Scores improve over time.
awareness Language F(1, 16) = 16.84, p <.001 UKR outperform PL
(isolation) Time x F (1, 16)=6.88, p=.018 The UKR > PL advantage is greater

Language atT1(t=351p=.014) thanat T2 (t
=2.58,p=.08)

Phonological Time F(1, 16) =9.87, p=.001 Scores improve over time.
awareness Language F(1, 16) = .18, p =.681 Equal performance in both languages
(blending) Time x F (1, 16) = .85, p =.370 No significant difference

Language

172



Time F(1, 16) = 211.77, p<.001  Scores improve over time.

Listening Language F(1, 16) = 72.87 p <.001 UKR outperform PL
comprehension  Time X F(1, 16) = 73.68, p <.001 The UKR > PL advantage is greater
Language at Tl (t=8.57 p<.001) than at T2 (t
=1, p=.75)
Vocabulary Time F(1,16) = 37.28, p<.001  Scores improve over time.
Language F(1, 16) = 73.00 p <.001 UKR outperform PL
Time X F(1, 16) = 73.00, p<.001 The UKR > PL advantage is greater
Language atT1 (t=8.54 p <.001) than at T2 (t
=1.52,p=.172)
Sentence repetition Time F(1, 16) = 2.86, p=.110 Scores remain similar over time.
Language F(1, 16) = 9.66, p =.007 UKR outperform PL
Time x F(1, 16) = 2.57, p=.128 No significant difference
Language
RAN (digits) Time F(1, 16) =.094, p=.763 Scores remain similar over time.
Language F(1, 16) = 45.14, p <.001 UKR outperform PL
Time x F(1, 16) = 1.65, p=.217 No significant difference across time
Language
Time F(1, 16) =.09, p=.764 Scores remain similar over time.
RAN (letters) Lfmguage F(1, 16) = 3.09, p =.099 Similar in both languages .
Time X F(1,16)=27.39, p<.001  The UKR > PL advantage is greater
Language atT1 (t=4.86 p <.001) thanat T2 (t
= -5.25, p <.001).

Overall, bilingual children improved performance on most tasks at T2 compared
to T1. Children were slightly better in their L1 than in L2 on most tasks with a few
exceptions, where the performance remained similar across languages (PA blending,
sentence repetition and RAN letters). Bilinguals achieved almost ceiling effect on two
tasks in both languages, PA blending and sentence repetition. Additionally, for RAN
letters task the performance appeared to be also identical between languages. When
bilinguals’ performance was compared between languages across two time points, it

appeared that the difference between L1 and L2 diminished over time for all measures.

8.2.2. Comparison of cognitive predictors and literacy skills measures between the

bilingual group and two monolingual groups

First, descriptive statistics (based on raw scores) were created for all Ukrainian

measures and Polish measures at T2 for all groups. Results for the Ukrainian
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monolingual group and the bilingual group measures in L1 can be found in Table 22.1.
Respectively, results for the Polish monolingual group as well as the bilingual group
measures in L2 are presented in Table 22.2.

Table 22.1. Descriptive statistics of all measures at Time 2: Ukrainian (n = 26) and Bilingual L1 (n = 17).

Monolingual (Ukrainian) Bilingual L1
Variable
(maximum
possible score) MeanMedian SD  Min-Max Mean Median SD Min-Max
Reading comprehension (8) 3.15 3.00 .56 2-4 3.53 350 .33 3-4
Decoding skills
Word reading 38.04 39.00 10.18 22-56 54.76 54.00 11.12 33-84
Pseudoword decoding 34.19 36.00 9.46  18-51 51.41 50.00 9.61 32-76
Phonological awareness
Phoneme deletion (40) 33.40 34.00 3.86 24-39 3453 35.00 4.78 20-40
Phoneme isolation (64) 53.31 5450 5.20  40-61 57.41 60.00 5.92 42-64
Phoneme blending (24) 2150 21.50 1.82  18-24 23.35 24.00 112 20-24
Oral skills
Listening comprehension (15) 11.04 11.00 2.54 6-15 1353 14.00 .94 12-15
Vocabulary (25) 19.27 1950 2.92  15-24 2212 23.00 1.73 19-24
Phonological working memory
Sentence repetition (34) 30.00 32.00 4.89 16-34 3241 33.00 184 28-34
Rapid Automatized Naming
RAN Numbers 37.23 34.00 1457 23-98 27.71  27.00 7.18 15-45
RAN Letters 38.30 38.25 13.52 23-85 2141 22,00 352 16-28

The bilinguals outperformed the Ukrainian monolinguals on all tasks. The most
noticeable differences between groups can be seen for reading efficiency measures,

listening comprehension and both RAN tasks.

Table 22.2. Descriptive statistics of all measures at Time 2: Polish (n = 22) and Bilingual L2 (n = 17).

Monolingual (Polish) Bilingual (L2)
Variable (maximum
possible score) Mean Median SD Min-Max Mean  Median SD Min-Max
Reading comprehension (8) 348 3.00 .42 3-4 3.45 344 .35 3-4
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Decoding skills

Word reading 4595 47.00 7.12 30-57 52.18 52.00 9.35 30-80
Pseudoword decoding 41.32 43.00 6.31 28-52 47.06 47.00 8.39 23-65

Phonological awareness

Phoneme deletion (40) 35.64 36.00 1.92 32-39 32.41 33.00 3.84 22-38
Phoneme isolation (64) 59.05 60.00 2.66 52-62 55.94 57.00 6.64 40-64
Phoneme blending (24) 23.27 24.00 .94 21-24 23.06 23.00 1.20 20-24
Oral skills

Listening comprehension (15) 11.73 1200 142 9-14 13.59 14.00 1.01 12-15
Vocabulary (25) 2295 23.00 1.17 20-24 21.18 23.00 2.04 19-24

Phonological working memory

Sentence repetition (34) 30.09 31.50 4.09 18-34 32.29 32.00 1.76 29-34

Rapid Automatized Naming
RAN Numbers 26.64 27.00 4.60 23-45 35.24 34.00 6.63 21-48

RAN Letters 2212 25.00 3.81 21-43 2212 21.00 3.81 16-30

Differences between the bilinguals’ performance in L2 (Polish) and the Polish
monolingual group varied across cognitive domains of the measures. Thus, Polish
monolinguals marginally outperformed the bilinguals on all PA tasks, vocabulary and
RAN numbers task. Interestingly, the bilinguals performed better on a number of
literacy and cognitive tasks, including word reading and pseudoword decoding.
Reading comprehension appeared to be quite similar between the two groups,
considering raw scores results.

To further investigate the differences between monolingual and bilingual
groups, two one-way between groups multivariate analysis of covariance
(MANCOVA:S) and two independent sample t-tests were performed. Parental level of
education (computed as a mean score of both parents’ education level) was a covariate
variable. All variables measured at T2 were entered as dependent variables. The
independent variable was languages.

The first MANCOVA analysis between the Ukrainian monolingual and the
bilingual group in L1 (Ukrainian) revealed a statistically significant difference between
the groups on the combined dependent variables (11 directly comparable tasks), F(11,
29) = 6.56, p <.001, Wilks Lambda = .287, partial eta squared = .713. There was no

statistically significant effect of parental education level on performance of cognitive
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and language measures F(11, 29) = 1.88, p = .565, Wilks Lambda = .749, partial eta
squared = .124. When the results for dependent variables were considered separately,
there were a few differences between measures that reached statistical significance

(using a Bonferroni adjusted coefficient). The results are presented in Table 23.

Table 23. Measures on which there was a statistically significant difference between the monolingual and
bilingual groups: Ukrainian measures at Time 2.

Measure t df p F df p 2 Mean SD Mean SD

Monolinguals Bilinguals

Text 228 41 028 528 139 .027 .119 681 156 7.53 .62
comprehension

Word reading 508 41 <001 2360 139 <001 .377 38.04 10.18 5476 11.12

Pseudoword 580 41 <001 3092 1,39 <001 .442 3419 946 5141 961
decoding

PA lIsolation 240 41 021 530 1,39 .027 .110 5331 520 5741 592
PA Blending 3.76 41 <001 13.89 139 <.001 .245 2150 182 2335 112
Vocabulary 362 41 <001 1179 139 .001 .230 19.27 292 2212 1.73

Listening 386 41 <001 1393 1,39 <.001 .263 11.04 254 1353 .94
comprehension

RAN Numbers  -250 41 017 549 139 .025 .122 3723 1457 2771 7.8
RAN Letters -503 41 <001 2351 139 <001 .372 3830 1352 2141 352

The results present statistically significant differences and provide support to the
descriptive data given in Table 22.1. The monolinguals performed worse on a number
of tasks when compared to their bilingual peers in L1. Only PA deletion and sentence
repetition tasks were not significantly different between the two groups.

The following step in this study was the MANCOVA analysis of all measures
between the Polish monolingual and the bilingual group in Polish (L2), which also
demonstrated a statistically significant difference between the groups on the combined
dependent variables, F(11, 26) = 12.88, p < .001, Wilks Lambda = .155, partial eta
squared = .843. Similar to the previous analyses, there was no statistically significant
effect of parental education level on performance of cognitive and language measures
between groups F(11, 26) = .91, p = .541, Wilks Lambda = 0.721, partial eta squared =
.137. The results for dependent variables that were different and statistically significant

(using a Bonferroni adjusted coefficient) are presented in Table 24.
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Table 24. Measures on which there was a statistically significant difference between the monolingual and
bilingual groups: Polish measures at Time 2.

Measure t df p F df p 7 Mean SD Mean  SD

Monolinguals  Bilinguals

Word reading 236 37 .030 5.5 136 .024 131 4595 712 5218 9.35

Pseudoword 244 37 026 596 1,36 .020 .139 4132 631 47.06 8.39
decoding

PA deletion 343 37 .001 1146 136 .002 241 3564 192 3241 3.84
PA isolation 200 37 0583 401 136 .050 .098 59.05 266 5594 6.64

Sentence 207 37 045 419 136 .048 .104 30.09 409 3229 176
repetition
Listening 479 37 <001 2045 136 <.001 .362 11.73 142 1359 1.01

Comprehension

RAN Numbers 478 37 <.001 2285 136 <001 .382 2664 460 3524 6.63

Overall, the bilinguals outperformed the Polish monolingual group on a number
of tasks at T2, including word reading and pseudoword reading. Polish monolingual

children marginally outperformed bilinguals on two PA tasks.

8.2.3. Summary of findings

In the bilingual group, concurrent comparison of cognitive and literacy measures
between the two languages demonstrated that the Ukrainian-Polish bilinguals
performed slightly better on PA tasks, pseudoword reading and RAN letters in L1
(Ukrainian/Russian) than in L2. Word reading and vocabulary measures demonstrated
marginally significant difference across languages, while other measures were broadly
similar across languages. When cognitive and literacy measures in both languages were
compared longitudinally, there was a noticeable shift in performance in L2 from T1 to
T2 for most measures, except for pseudoword decoding tasks, in which the difference

between L1-L2 was greater at T2.
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When performance on literacy and language measures was compared between
the bilingual and two monolingual groups, patterns were quite similar to those at T1 for
Ukrainian (L1), yet different for Polish (L2). The bilinguals outperformed the
Ukrainian monolinguals on 9 out of 11 tasks. Namely, they demonstrated significantly
higher performance on reading efficiency tasks word reading (t = 5.08, p <.001) and
pseudoword decoding (t = 5.80, p <.001)), followed by oral language tasks: listening
comprehension (t = 3.86, p <.001) and vocabulary (t = 3.62, p <.001). These findings
are not surprising considering the bilinguals’ better performance on these skills at T1.
Intriguingly, the bilinguals demonstrated better literacy skills over the Polish
monolinguals over a nine-month period of formal literacy instruction. They were better
at word reading (t = 2.36, p = .030), pseudoword decoding (t = 2.44, p <.026) and
listening comprehension (t = 4.79, p < .001). However, performance on PA (deletion
and isolation) and RAN numbers tasks appeared to be better in the Polish
monolinguals. Though the extent of the compared differences between the bilinguals’
L1 with Ukrainian monolinguals is greater than that strength for the bilinguals’ L2 with

Polish monolinguals, improvements in bilinguals’ L2 are obvious.

8.3. Cognitive predictors of decoding skills and reading comprehension:

Correlational and hierarchical regression analyses

This block of analyses investigates the cognitive underpinnings of decoding skills and
reading comprehension in the bilingual group both within languages and across
languages. It also explores the role of cognitive predictors in explaining variability in
reading skills between the three groups. Word reading, pseudoword decoding and

reading comprehension are reading outcome measures included in the analyses.

8.3.1. Data preparation
Participants. For these analyses concurrent data (T1) and longitudinal data (T2) from

the three groups described in the previous subchapter 8.3.1. was included: the

Ukrainian monolingual group (n = 26), the Polish monolingual group (n = 22), and the
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Ukrainian-Polish bilingual group (n = 17). Data for T2 was collected at the end of the
first year (May-July 2021/2022) of formal literacy instruction.

Data normalisation. Data appeared to violate the assumption of normality, the
distribution of all variables was rank transformed (using Bloom’s proportion estimation
formula) to make the data amenable to parametric statistical analyses. All raw scores
are converted into percentile ranks and then produce a z score which would correspond
to the percentile rank under a perfectly normal distribution. This transformation creates
normalised z scores, which were used in correlational and regression analyses in this
study.

Composite scores. As in the previous chapter, composite scores for several
cognitive domains were explored. This approach was necessary as to reduce a number
of variables used in regression analyses to improve statistical power. Composite scores
were based on normalized z scores of raw data. To explore whether combining
variables into those groups was valid empirically, correlation matrices were checked.
Inspection of matrices showed many coefficients (r,) of .3 and above. Correlations
coefficients of variables used to create composite scores are presented in Table 25. At
T2, PWM memory domain comprises one variable — sentence repetition measure. A

number of variable groups presented below is the same as at T1:

(1) phonological awareness: phoneme deletion, phoneme isolation and phoneme
blending,

(2) phonological working memory: sentence repetition,

(3) oral language: listening comprehension and vocabulary,

(4) speed of processing: RAN letters and numbers,

(5) letter knowledge (T1): letter names/sounds (upper case and lower case),

(6) reading efficiency (T1): word reading and pseudoword decoding,

(7) reading efficiency (T2): word reading and pseudoword decoding.
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Table 25. Correlations (Pearson’s r) between variables used for creation of composite scores in all groups (T2).

Composite variable

Bilinguals L1 (Ukrainian)

Bilinguals L2 (Polish)

Ukrainian (monolingual)

Polish (monolingual)

p r p r p r p
Phoneme deletion Del:lso .517 011 Del:l1so .578 .015 Del:lso .584 .050 Del:lso .582  .004
Phonological Phoneme blending Bld:Del. 596 .012 Bld:Del .602 011 Bld:Del .506 .010 Bld:Del .626 .002
awareness Phoneme isolation Bld:Del. 604 .003 Bld:Del .519 .033 Bld:Del .691  <.001  Bld:Del .510 .015
Listening comprehension
.559 .020 .552 .022 494 .010 .516 .016
Oral language skills Vocabulary
RAN digits
470 .05 490 .002 707 <.001 .542 .019
RAN RAN letters
Upper case .855 <.001 .869 <.001 963 <.001 .804 <.001
Letter knowledge Lower case
(T1)
; . Word reading
RTe;d'“g efficiency 768 <.001 734 019 931 <.001 810 <.001
(T2) Pseudoword decoding
: . Word reading
Reading efficiency 831 <.001 902 <.001 889 <.001 823 <001

(T1)

Pseudoword decoding




8.3.2. Concurrent (T2) and longitudinal correlations between cognitive predictors
and reading outcomes in the bilingual group

As the next step in the analysis, concurrent and longitudinal Pearson’s correlations
between predictor variables and decoding skills (word reading, pseudoword decoding).
Considering reading comprehension, several point-biserial correlations were run. This
approach was chosen as the results of reading comprehension measure turned to be
dichotomous (e.g. participants scored either 3 or 4 points) in the bilingual group. Eight
analyses were run: four within languages (longitudinal and concurrent at T2 in both
languages) and four between languages (longitudinal and concurrent at T2). Within-
language analyses include correlations between cognitive predictors and reading
outcomes measured in the same language. Whereas the between-language analyses
provide cross-language correlations between cognitive predictors in L1 and reading
outcomes in L2 and between L2 cognitive predictors and L1 reading outcomes. In the
longitudinal analyses, correlations between cognitive measures and literacy skKills
measures at T1 with reading outcomes at T2 were explored. In the concurrent analysis,
only measures assessed at T2 were included. The results are reported in Tables 26.1,
26.2, 26.3 and 26.4.

Word reading and pseudoword decoding: Within-language correlations (L1,
Table 26.1). Both literacy measures significantly correlated with cognitive skills
measured concurrently and longitudinally except for a few measures. Thus, longitudinal
correlations between PA blending and sentence repetition with word reading tasks were
weak and non-significant. Concurrently, only PA deletion and sentence repetition
correlations with pseudoword decoding were insignificant.

Reading comprehension: Within-language correlations (L1). Reading efficiency
measures demonstrated strong and significant correlations with reading comprehension
both concurrently and longitudinally. Longitudinally, all cognitive measures correlated
significantly (weak to moderate) with reading comprehension, except for LK (lower
case) and PA blending tasks. The strongest correlations were with decoding sKills,
phonological working memory and oral skills measures. Concurrently, oral skills, PA

tasks and RAN letters were found to significantly correlate with RC.
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Table 26.1. Longitudinal and concurrent (T2) within-language correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed, point-biserial) in L1

(Ukrainian/Russian): Bilingual group (n = 17).

Domain Measures Word Pseudoword Reading Word Pseudoword Reading Difference Difference Difference
reading decoding comprehension reading decoding(rp) comprehension (Fisher’s Z) (Fisher’s Z)  (Fisher’s Z)
(rp) (rp) (rpp) (rp) (Ipb) WR PD RC
Concurrent T2 Longitudinal T1-T2

Reading Word reading T .64** .83** 7 .68** -44 -.69 -.19
efficiency

Pseudoword decoding T T B67** .81** .63** .55 .28 74
Phonological Phoneme blending AT .55* 51* .38 .53* .30 .29 -.07 .67
Awareness

Phoneme isolation 51 53* 46* .64** JT3x* .38* -.52 .26 .26

Phoneme deletion .59* 43 .50* - - -
Phonological —Sentence repetition .53* 41 21 .48 51* .55* .18 .34 -1.07
Working
Memory Pseudoword repetition .56* .66** .54* - - -
Oral Listening B7** .65** .66** .65** .56* 52* .09 .38 57
Language comprehension

Vocabulary J70** .60* .58* .69** S57* .65** .05 A2 -.03
Rapid RAN letters -.48* -.54** -.39*% - 42%* - 49** -.38* .02 .18 .03
automatized
naming RAN numbers - 62* -43* .38 46> A% L A3** .06 .03 .16
Letter Letter names/sounds -

.62* .59* 48*

knowledge (UC)

Letter names/sounds -

.65* .58* 45

(LC)

Note: ** p <.001; * p <.05
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Table 26.2.

Longitudinal and concurrent (T2) within-language correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed, point-biserial) in L2
(Polish): Bilingual group (n = 17).

Domain Measures Word Pseudoword Reading Word reading  Pseudoword Reading Difference Difference Difference
reading decoding comprehension (rp) decoding(rp)  comprehension  (Fisher’s Z)  (Fisher’sZ)  (Fisher’s Z)
(rp) (rp) (rpp) (rpb) WR PD RC
Concurrent T2 Longitudinal T1-T2
Reading Word reading - 76™* 55** 76** .61** .60* 0 .76 -2
efficiency
Pseudoword decoding J6** - S7** .62** 78** .69** 72 -13 1.05
Phonological Phoneme blending .54* .35 .39* .58* 40* .62** -15 -15 .83
Awareness
Phoneme isolation .56* A48* A1* A48* 40* .56* .22 0 .56
Phoneme deletion .53* 49 42* - - -
Phonological Sentence repetition .55* 45* .30* .39 49* 37 .55 -14 21
Working Memory
Pseudoword repetition .39 45%* 42 - - -
Oral Language Listening 52** 59** .58* .53* 44 .55* -.04 .54 A2
comprehension
Vocabulary 49* .55* 44* 49 .48 .64** 0 .25 -.76
Rapid RAN letters -.35 -.45% -41* -.55** - 54** - 57** -.63 -.32 .56
automatized
naming RAN numbers -.37 -.38 -.33 -.56* -.52* -.46* -.56 -.47 41
Letter knowledge  Letter names/sounds - - - 57* .69** .50* - - -
(UC)
Letter names/sounds - - - 51* .56* .45 - - -
(LC)
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Word reading and pseudoword decoding: Within-language correlations (L2,
Table 26.2). Most cognitive measures correlated significantly with both reading
efficiency measures. Similarly to L1, there were a few exceptions. Concurrently, two
PA tasks (blending and deletion) and RAN numbers did not show significant
correlations with pseudoword reading tasks. Longitudinally, no significant relationships
were observed for two phonological working memory tasks and vocabulary with word
reading as well as for vocabulary and listening comprehension with pseudoword
decoding tasks.

Reading comprehension:  Within-language correlations (L2). Both
longitudinally and concurrently reading comprehension correlated significantly with
reading efficiency measures. All cognitive measures demonstrated weak to moderate
significant correlations with reading comprehension with a few exceptions. No
significant relationships were identified for PWM tasks and LK (lower case)
longitudinally. RAN numbers correlation with reading comprehension was also
unsignificant.

Word reading and pseudoword decoding: Between-language correlations (L1-
L2). Concurrently, all decoding skills significantly correlated with word reading. As to
pseudoword decoding, only two PA tasks (blending and isolation), listening
comprehension and RAN demonstrated significant relationships. Longitudinally, only a
few correlations were significant for word reading (PA isolation, listening
comprehension, RAN). Pseudoword decoding correlated significantly with LK, RAN
letters, vocabulary and PWM tasks.

Reading comprehension: Within-language correlations (L1-L2). Longitudinally
and concurrently, reading efficiency tasks correlated significantly with reading
comprehension, with longitudinal correlations being slightly stronger. Correlations of
cognitive skills with reading comprehension were less pronounced in the concurrent
analysis: only two PA tasks, listening comprehension and RAN letters showed weak
significant relationships. Longitudinally, RAN and oral language skills tasks

demonstrated significant correlations.
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Table 26.3. Longitudinal and concurrent (T2) between-language (L1-L2) correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed, point-

biserial): Bilingual group (n = 17).

Domain Measures Word reading Pseudoword Reading Word reading Pseudoword Reading Difference Difference Difference
L1 (rp) decoding comprehension (rp) decoding(rp)  comprehension (Fisher’s 2) (Fisher’s 2) (Fisher’s Z)
(rp) (rpb) (rpo) WR PD RC
Concurrent T2 Longitudinal T1-T2
Reading Word reading 66* .56* .55* .82** T1x* J1x* -.96 -.67 -71
efficiency
Pseudoword .56* 66* 57* 55** 54** .60** .04 .05 -12
decoding
Phonological ~ Phoneme blending .54* A4* .39* .38 45* 47 54 -.03 -26
Awareness
Phoneme isolation 51* 46* .56* 49* .35 .48* .07 .35 .29
Phoneme deletion 53* 43 44 - - -
Phonological ~ Sentence repetition A7* .23 .32 40 51* 37 .23 -.87 -.15
Working
Memory Pseudoword .38 b1* .33 - - -
repetition
Oral Listening .69** 59** 51* A1** .38 A42* -1.09 13 .30
Language comprehension
Vocabulary 45* .35 27 43 49* 52%* 1.04 -25 -.79
Rapid RAN letters -.48* -43%* -.44* - 49** -51** -.42* .03 .52 -.06
automatized
naming RAN numbers -.48* -43* - 31 46> 38 _Ap** -.07 -.16 A7
Letter Letter names/sounds - - -
42 A44* 21
knowledge (UC)
Letter names/sounds - - -
.34 A42* .37

(LC)
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Table 26.4. Longitudinal and concurrent (T2) between-language (L2-L1) correlations between cognitive predictors and reading outcomes (Pearson’s r, two-tailed, point-
biserial): Bilingual group (n = 17).

Domain Measures Word Pseudoword Reading Word Pseudoword Reading Difference Difference Difference
L1 reading decoding comprehension reading decoding comprehension (Fisher’s Z)  (Fisher’s Z) (Fisher’s
(rp) (rp) (rpp) (rp) (rp) (rpb) WR PD Z)
RC
Concurrent T2 Longitudinal T1-T2
Reading Word reading 69** B7** S1** J0** T1x* b57* -.05 -.02 -.22
efficiency
Pseudoword .65** 79** 55** 64** JT6** .56* .05 .02 -.04
decoding
Phonological Phoneme blending .53* .30 .26 49* A43* .24 14 -.40 .06
Awareness
Phoneme isolation 62** B7** .36 .45 .48 .30 .64 .76 .18
Phoneme deletion .58* 41 48 - - - - - -
Phonological Sentence repetition .58* .55* .30 .39 A7 44 .66 .29 -43
Working
Memory Pseudoword - - - 27 43* .34
repetition
Oral Listening 40* .39 37 A43* .36 .32 -.10 .09 15
Language comprehension
Vocabulary .59* .56* .50* .30 .65* .54* 97 -.38 -15
Rapid RAN letters -.51* -.46* -.48* -.52* -.43* -.40* .04 -.10 -.26
automatized
naming RAN numbers -43 -.30 -.33 -.45 -.33 -.34 .07 .09 .03
Letter Letter - - - .48 .39 .38 - - -
knowledge names/sounds (UC)
Letter - - - 44 .48 A1 - - -

names/sounds (LC)
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Word reading and pseudoword decoding: Between-language correlations (L2-
L1). Concurrently, word reading demonstrated weak to moderate significant
correlations with most cognitive measures, except for RAN numbers. Longitudinally,
only PA blending, listening comprehension and RAN letters demonstrated significant
relationships with word reading. A few cognitive measures of cognitive correlated with
pseudoword reading concurrently (PA isolation, sentence repetition, vocabulary, RAN
letters) and longitudinally (PA blending, pseudoword repetition, vocabulary and RAN

letters).
Reading comprehension: Between-language correlations (L2-L1). As in the

previous analyses, reading efficiency tasks correlated significantly with reading
comprehension both concurrently and longitudinally. Only a few cognitive skills
demonstrated weak to moderate significant correlations: concurrently (vocabulary and
RAN letters) and longitudinally (vocabulary, RAN letters and pseudoword repetition).

8.3.3. Cognitive predictors of reading in the bilingual group: Longitudinal results

of regression analyses

A number of hierarchical multiple regression analyses were conducted as the next step
in the analysis. Each composite variable was entered systematically at the first step to
measure the proportion of the outcome variance and at the last step in each analysis to
measure the proportion of the outcome variance it could explain uniquely, i.e. after
controlling for all other blocks. In addition, a significance of differences between two
beta weights (# L1 and g L2) for each statistically significant predictor in the models
was calculated. The statistical algorithm (R? significance analysis) used for computing
t-statistics (p-value) in R can be found in Appendix N.

As in the concurrent study (T1), preliminary analyses were run to ensure no
serious violation of the assumptions of normality, multicollinearity, linearity, and
homoscedasticity. Stevens (2002) recommends 15 participants per one predictor or
Green (1991) N> 50+8k. In the longitudinal analyses that were conducted in the study,
there are 6 predictors. Thus, a sample size of 90 (following Stevens’ guidelines) or 98
(according to Green) would be ideal. The sample size in this study does not meet this

requirement (maximum sample size for all predictors = 17). Considering the modest
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sample size, the statistical power of the study is limited. Consequently, the findings
presented here should be interpreted with caution.

Reading words and pseudoword decoding measures were used to create a
composite score of reading efficiency measure (i.e. an average of correctly read words
and pseudowords per minute). The reading efficiency and reading comprehension (i.e. a
number of correct responses given after the passage reading) were included in the
separate analyses as dependent variables. Where the reading efficiency was analysed
longitudinally, it was controlled for the baseline of the reading efficiency (an
autoregressor) measured at T1. It was done to explore whether cognitive skills are still
significant predictors (as the autoregressor is known to be the best predictor of the
performance of a particular skill). The following blocks were included in the regression

analyses as independent (predictor) variables in the longitudinal analyses:
(1) reading efficiency,
(2) phonological awareness,
(3) phonological working memory,
(4) oral language,
(5) rapid automatized naming,
(6) letter knowledge.
The composite scores correspond to the composite variables described
previously in this section (section 8.3.1).
The results of the longitudinal regression analyses conducted in both languages,
exploring the ability of predictors to explain variation in reading comprehension and

reading efficiency (word reading and pseudoword decoding) are presented in Tables
27.1 and 27.2.
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Table 27.1. Predictors of reading comprehension: Longitudinal results of hierarchical multiple regression
analyses within languages (n = 17).

Predictors Entered first Entered last Entered first Entered last
Ukrainian/Russian (L1) Polish (L2)
R? change B B R? change B B p (t)
Reading 465*  .045* 409 451 438*  .035* 370 379 .852
efficiency
Phonological 352*  117*  .627  .625 429* .019 214 219 742
Awareness
Phonological .381* .088  .435 419 .333* .025 .502 499  .828
Working
Memory
Oral Language 411* 016  .240 .245 .618*  .162* .756 .645 734
RAN A472* .060 -.378 -.389 .599* .053 -424  -415 823
Letter 237* 070 112 117 .037 .000 .156 225 734
knowledge
Adjusted R?final .687* 663**
model (all
blocks)

Note: p-value of t-statistic is the significance of differences between two beta weights across languages
(in L1 and L2) for each composite variable; ** p<.001, * p< .05

Overall, the six cognitive correlates predicted reading comprehension in both
languages L1 and L2 well, explaining 68.7% (L1) and 66.3% (L2) of its variance. All
six cognitive predictors correlated significantly with reading comprehension tasks in
both languages, except for letter knowledge in L2. In both languages reading efficiency
(a combined variable of word reading and pseudoword decoding) made a significant
unique contribution to the prediction of reading comprehension. In addition,
phonological awareness skills (in L1) and oral languages skills (in L2) demonstrated

significant and unique contribution to the prediction of reading comprehension.

29% Shared variance
Reading efficiency
Unexplained variance
Phonological awareness

= Phonological working memory

= Oral language

= RAN

= Letter knowledge

12%

4%
31%

Fig. 11. Percentage of variance in T2 reading comprehension skills
explained by unique and shared contributions of predictorsin L1
(Ukrainian/Russian).

189



0%

34%
3%

37%

Shared variance
Reading efficiency
Unexplained variance
Phonological awareness
= Phonological working memory
= Oral language
= RAN
= Letter knowledge

Fig. 12. Percentage of variance in T2 reading comprehension skills explained by
unique and shared contributions of predictors in L2 (Polish).

Table 27.2. Predictors of reading efficiency: Longitudinal results of hierarchical multiple regression

within languages (n = 17).

Predictors Entered first Entered last Entered first  Entered last
Ukrainian/Russian (L1) Polish (L2)

R?change B B R? change B B p (t)
Autoregressor .789**  .078* 588 .591 .641** .052* .650 721 737
Phonological .001 .000 .025 .023 .000 .002 .072 .075  .645
Awareness
Phonological .004 023 -.598 - .005 .015 .398 369  .745
Working Memory .561
Oral Language .001 .013 238 221 .001 .001 .088 .093  .865
RAN JA03* 124 246 .216 .046 .026 .308 315 .665
Letter knowledge .003 .005 106 .102 .168* 176* 463 481  .865

Adjusted R?final

model (all blocks) 874**

97

**n <.001, *p<.05

The six cognitive predictors and the autoregressor (a reading efficiency

measured at T1) included in the model predicted reading efficiency in both languages
L1 and L2, explaining 87.4% (L1) and 79.7% (L2) of its variance. T1 reading

efficiency significantly and uniquely predicted the same skill at T2. After controlling

for autoregressor, only RAN skills (in L1) and LK (in L2) demonstrated significant and

unique contribution to predicting variance in reading efficiency.
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Fig. 13. Percentage of variance in T2 decoding skills explained by unique
and shared contribution of predcitors in L1 (Ukrainiane/Russian).
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Fig. 14 . Percentage of variance in T2 decoding skills explained by unique and
shared contribution of predictors in L2 (Polish).

The results of the concurrent regression analyses conducted in both languages,
exploring predictive strength of cognitive skills to explain variation in reading

comprehension and reading efficiency are presented in Tables 28.1 and 28.2.
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Table 28.1. Predictors of reading comprehension: Concurrent results of hierarchical multiple regression
within languages at T2 (n = 17).

Predictors  Entered first Entered last Entered first Entered last
Ukrainian/Russian (L1) Polish (L2)
R? change B B R? change B B p (t)
Reading 564**  181* .288  .316 535** . 226* 419 431 126
efficiency
Phonological A176*  .003 128 142 232* .006 .092 .085 .857
Awareness
Phonological .045 .006 =122 -129 .091 .034 .100 104 758
Working
Memory
Oral Language .594** 083 463 441 .194* .023 .015 .017 .642
RAN 525** 027 -337  -.291 .332* .002 -446  -417 753
Adjusted R?final .589~* .544*
model (all
blocks)

** p<.001, *p<.05

Overall, as in the longitudinal analysis all cognitive predictors included in the
model predicted reading comprehension in both languages L1 (58,9%) and L2 (54,4%),
explaining slightly more than a half of its variance. In both languages reading
efficiency made a significant and unique contribution in predicting reading
comprehension variance. In both languages all measures correlated significantly, except

for PWM in L1 and L2.
0,
1% 3%
0%
Shared variance

N

29% Reading efficiency
Unexplained variance
Phonological awareness
41% = Phonological working memory
18% = Oral language

= RAN

Fig. 15. Percentage of variance in T2 reading comprehension skills
explained by unique and shared contribution of predictorsin L1
(Ukrainian/Russian).
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Fig. 16. Percentage of variance in T2 reading comprehension skills

explained by unique and shared contribution of predictors in L2 (Polish).

Table 28.2. Predictors of reading efficiency: Concurrent results of hierarchical multiple regression within

languages at T2 (n = 17).

Predictors  Entered first Entered last Entered first Entered last

Ukrainian/Russian (L1) Polish (L2)

R? change B B R? change B B p (t)

Phonological 318*  .011 .268 197 .204* .005 140 127 856
Awareness
Phonological .246* 001 .046 .048 257* .006 17 118
Working
Memory
Oral Language .567* .055 371 322 .631* .031* 510 471
RAN .679**  108* -.603 -474 A479* 019 -190 -.173
Adjusted R?final 714 599*
model (all
blocks)

Similarly to the previous within languages longitudinal analysis, all cognitive

measures predicted reading efficiency in both languages L1 and L2 with different
predictive strength, explaining 71.4% (L1) and 59.9% (L2) of its variance. Only RAN

skills in L1 and oral language skills in L2 demonstrated significant and unique

contribution to the prediction of variance in reading efficiency.
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Fig. 17. Percentage of variance in T2 decoding skills explained by unique and
shared contribution of predictors in L1 (Ukrainian/Russian).
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Fig. 18. Percentage of variance in T2 decoding skills explained by unique and
shared contirbution of predictors in L2 (Polish).
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To compare the significance of differences between g weights in L1 and L2
longitudinally and concurrently (T2), a number across languages R? significance
analyses were run. Reading efficiency appeared to predict similarly variance in reading
comprehension in both languages concurrently (T2) and longitudinally. Expectedly,
autoregressor (T1 decoding skills) was similarly predictive of T2 decoding skills

(reading efficiency) at T2 in both languages. Apart from similar predictors, there were
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some differences in predictive patterns across languages. Longitudinally, PA in L1 and
oral language skills in L2 appeared to be unique predictors of reading comprehension.
When controlled for autoregressor, in L1 RAN appeared to be unique predictor of
decoding skills both concurrently (L2) and longitudinally, but not for L2. Early letter
knowledge (measured at T1) and oral skills at T2 appeared to be unique predictors of
decoding skills in L2 (Polish).

8.3.4. Cognitive predictors of reading skills between the three groups: Results of

regression analyses

As the last step, several multiple linear regression analyses with interactions between
categorical and continuous variables were conducted between the three groups. These
analyses aimed to compare cognitive predictors of reading comprehension and
decoding skills between the Ukrainian-Polish bilingual group and two monolingual
groups. In the analyses, the group was a categorical variable. Predictor variables were
six continuous variables, for which composite scores were previously created. Reading
comprehension and reading efficiency (a composite variable of word reading and
pseudoword decoding) were entered as independent variables. Dummy variables for
categorical variables (groups) were created following the same approach as in the
concurrent study (T1) in Chapter 7.

In the first set of regression analyses, predictors of reading efficiency and
reading comprehension measured in Ukrainian were compared between the bilingual
group and the Ukrainian monolingual group longitudinally and concurrently. Similarly,
the second set of analyses compared predictors of reading efficiency in Polish between
the bilingual and the Polish monolingual group.

Longitudinal predictors of reading comprehension. The influence of the group
(monolingual vs bilingual) and six variables (reading efficiency, phonological
awareness, phonological working memory, oral language, RAN and letter knowledge)
measured at T1 on reading comprehension measured at T2 was explored. Overall,
models explained more than a half of the reading comprehension variability in both
languages, 63,6 % for Ukrainian (R? adjusted = .636, F(13, 26) = 5.75, p < .001, partial
eta squared = .758) and 59 % for Polish (R?adjusted = .590, F(13, 25) = 5.20, p <.001,

partial eta squared = .731). In all groups early decoding skills and oral language skills
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were predictive of later reading comprehension (Table 29). For the Ukrainian language,
a group by PA and group by RAN interactions were observed (Figures 19, 20). That
might imply that for the bilinguals PA and RAN in L1 (Ukrainian) were stronger
predictors of reading comprehension than for their monolingual peers.
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Fig.19. Group*RAN interaction in the regression with reading comprehension, O (blue line) — the
Ukrainian monolingual group, 1 (yellow line) — the Ukrainian-Polish bilingual group.
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Fig.20. Group*PA interaction in the regression with reading comprehension, 0 (blue line) — the
Ukrainian monolingual group, 1 (yellow line) — the Ukrainian-Polish bilingual group.
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Table 29. Comparison of early predictors of reading comprehension between the bilingual and the monolingual groups: Longitudinal results of multiple linear regressions with

categorical and continuous variables and their interactions.

Comparison with Ukrainian monolinguals (T2)

Comparison with Polish monolinguals (T2)

B SEB LowCl HighCl B t p  RZchange B SEB LowCl HighCl g t p  RZchange

(Intercept) .09 .08 -.08 .25 .00 1.21 297 .02 13 -.24 .03 .00 .17  .863

Group 10 .16 -.23 -43 13 .64 .528 118 .04 17 -.09 .32 .02 .22 .826 .010
Reading efficiency* 40 .16 .06 .73 45 2.42 .023 .057 .35 27 -.05 .65 .36 1.80 .049 .034
PA 17 18 -.02 .30 17 .98 338 .005 21 .25 -.30 .73 21 .84 401 .002
PWM .33 15 .02 .63 31 2.22 .136 .061 .50 .35 -.03 .56 .06 .07 .339 .032
Oral language* .25 17 =11 .60 24 1.44 .063 .014 .94 .38 .16 1.71 .86 247 .021 .001
RAN -.05 .16 -.37 .28 -.05 -.30 .766 .000 -42 .30 -1.05 .20 -40 -141 171 .001
Letter knowledge 14 A3 -13 41 14 1.05 .305 .012 .02 A7 -.39 .32 -07 -22 .826 .024
Group: reading .03 .33 -.69 .65 .04 .08 937 .028 .01 .25 -.04 37 .01 .01 991 .000
efficiency

Group: PA* 91 .34 19 1.63 .627 2.60 .015 .030 .01 .35 -71 73 .01 .02 .064 .001
Group: PWM -.22 .29 -.82 .38 -21 -76 .459 .030 .66 .60 -.57 1.89 .60 111 .278 .004
Group: Oral language .02 .34 -.69 72 .01 .04 972 .019 -.60 45 -1.53 .33 -55 -1.33 .197 011
Group: RAN* .66 31 .02 131 .68 2.11 .044 .000 .38 40 -45 1.20 36 .95 .359 .002
Group: LK 11 .26 -.49 .60 .06 21 .839 .025 .37 .25 -.15 .89 38 147 154 .003

Statistically significant predictors and group * predictor interactions, *p <.05
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Longitudinal predictors of reading efficiency. Similar approach was used to test the
influence of the group (monolingual vs bilingual) and six variables (reading efficiency (T1),
phonological awareness, phonological working memory, oral language, RAN and letter
knowledge) measured at T1 on reading efficiency measured at T2. Models explained more
than two thirds of the reading comprehension variability in both languages, 84,5 % for
Ukrainian (R? adjusted = .845, F(13, 26) = 17,32, p < .001, partial eta squared = .896) and
59,0% for Polish (R?adjusted = .688, F(13, 26) = 7.46, p < .001, partial eta squared =.795).
Expectedly, for all groups reading efficiency at T1 (autoregressor) was predictive of reading
efficiency at T2 (Table 30). In both languages, RAN turned out to be a significant predictor
of decoding skills for all groups (monolingual and bilingual). Whereas letter knowledge was
found to be a significant correlate with reading efficiency only in Polish. For Ukrainian, a
group by RAN interactions was observed (Figure 21), which might indicate that for the
bilinguals RAN was a stronger predictor of reading efficiency skills than for their
monolingual peers. RAN measure was time (in seconds) during which a child named highly
familiar items. The declining slope indicates that the more time the child spent on RAN task,

the less words were read during word reading task.

Group

bilingual
monoU

T2ReadingefficiencyU
o

T T T
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Fig. 21. Group * RAN interaction in the regression with reading efficiency measure in L1 (Ukrainian),
longitudinal analysis.
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Table 30. Comparison of early predictors of reading efficiency between the bilingual and the monolingual groups: Longitudinal results of multiple linear regression with

categorical and continuous variables and their interactions.

Comparison with Ukrainian monolinguals (T2)

Comparison with Polish monolinguals (T2)

B SEB LowCl HighCl B t p  RZchange B SEB LowCl HighCl B t p  RZhange

(Intercept) .05 .08 -12 22 .00 57 .081 - .01 0.12 -.24 .25 .00 .05 .963 -

Group 11 11 -12 .34 13 1.00 .326 .001 .01 .16 -.34 31 .01 .07 941 .000
Reading efficiency (T1)** .59 .20 .18 .99 .62 2.96 <.001 .025 .65 41 -.20 1.49 .67 158 .026 .026
PA .03 19 -.37 42 .02 131 .897 .001 .07 .23 .88 .26 28 111 .758 .008
PWM 15 10 -.05 .36 14 1.53 .138 .002 -.30 .28 -.88 .26 -28 -1.12 .273 .013
Oral language -05 .12 -.29 19 -.04 -41 .682 .000 .09 .35 -.63 .80 .08 25 .802 .000
RAN* -30 .11 -.52 -.08 -28 -2.78 .010 .020 -.46 13 -.73 -19 -41  -3.48 .002 .098
Letter knowledge* .05 .09 -13 24 .05 .60 551 .015 47 .16 A3 .79 46 290 .008 .067
Group: reading efficiency .06 23 -.39 .53 .07 .65 770 .002 -.24 51 -1.28 .81 -24  -47 644 .030
Group: PA .04 24 -15 45 .05 17 .869 .000 .26 .32 -.40 91 24 79 432 .016
Group: PWM .18 .20 -.56 .29 19 .92 .366 .001 .04 .37 -72 .79 .03 11 918 .009
Group: Oral language .38 24 -11 .86 .35 1.61 120 .000 -.06 42 -91 .79 -.05 15  .886 .000
Group: RAN* .60 21 .16 1.04 57 2.79 .010 .004 .51 .55 -.61 1.64 44 94 356 .003
Group: LK .33 .18 -.05 .69 31 1.78 .087 .000 -.29 .23 =77 19 -28 -1.24 226 .000

Statistically significant predictors and group * predictor interactions: ** p <.001, *p <.05
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Concurrent predictors of reading comprehension. To test the influence of the group
(monolingual vs bilingual) and five variables (reading efficiency, phonological awareness,
phonological working memory, oral language and RAN) on reading comprehension
concurrently, several regression analyses were run. Overall, models explained more than a
half the reading comprehension variability in both languages, 73,7 % for Ukrainian (R®
adjusted =.737, F(11, 31) = 11,69, p < .001, partial eta squared =.806) and 56,3% for Polish
(F(13, 26) = 7.27, p <.008, partial eta squared = .661). Similarly to the longitudinal results,
for all groups reading efficiency (T2) was predictive of reading comprehension at T2
(Ukrainian p = <.002, Polish p = .050 (Table 31). In addition, oral language skills were also
found to be predictive of reading comprehension in both languages. For Ukrainian, a group
by RAN interactions was observed (Figure 21). It indicates that for the bilinguals RAN was a
stronger predictor of reading efficiency skills than for their monolingual peers. Other
interactions between the group and predictors did not appear to be significant.

Concurrent predictors of reading efficiency. Regression analyses results
demonstrated that models explained more than a half of variance in reading efficiency skills.
61,7 % for the Ukrainian language F(9, 31) = 8,53, p < .001, partial eta squared = .699 and
55,5 % for the Polish language F(9, 27) = 6.27, p < .001, partial eta squared = .661. Oral
language skills and RAN turned out to be significant predictors of reading skills both in

Ukrainian and Polish languages.
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Table 31. Comparison of predictors of reading efficiency and comprehension between the bilingual and the monolingual groups: Concurrent results of multiple linear
regression with categorical and continuous variables and their interactions (T2).

Comparison with Ukrainian monolinguals (T2)

Comparison with Polish monolinguals (T2)

B SEB LowCl HighCl B t p R?change B SEB LowCl HighCl g t p  RZchange
Reading efficiency
(Intercept) .01 13 -25 .28 .00 .02 .925 - .01 14 -.29 .29 .00 .03 974 -
Group -.01 17 -35 .36 -.01 -.04 .971  .000 .01 19 -.37 .39 .01 .04 965 .000
PA .26 15 -.04 .56 21 174 .090 .025 14 .33 -.53 .81 12 43 073 .028
PWM .05 27 -.93 .89 .05 17 .866  .004 .23 .26 -41 .65 A1 45 654 .001
Oral language* 43 15 14 .73 .37 299 .005 .075 51 24 .01 1.01 44 210 .045 .083
RAN* -41 14 -.70 -12 -36 -2.88 .006 .069 -39 15 -.68 -09 -34 -262 .013 077
Group: PA .08 .26 -.61 46 .06 -.29 J77  .001 24 .39 -.56 1.04 .20 .61  .382 .009
Group: PWM .01 21 -44 41 .01 .06 950  .001 .08 .25 -44 57 .18 .06  .790 .001
Group: Oral language .06 .23 -51 -.39 .06 273 .786 .001 14 .32 -.79 .52 15 -44 663 .003
Group: RAN* -41 142 -.70 12 -36 289 .006 .000 -.39 .25 -1.04 .26 -32 -123 .159 .023
Reading comprehension
(Intercept) .00 A1 -14 14 .00 .05 961 - .00 A1 -.22 21 .00 .02 .982 -
Group -.01 14 -.29 27 -.01 -.04 968  .000 -.02 21 -.45 42 .02  -.08 .940 .000
Reading efficiency* .65 14 37 .93 .69 467 <001 .151 .20 21 -.23 .63 21 295 .050 .011
PA 13 13 -14 40 A1 .96 345  .006 .32 .23 -.01 72 28 158 242 .040
PWM .09 .10 -31 12 .10 .86 391 .005 -.09 .18 -.46 .29 -09 -48 636 110
Oral language* .30 14 .02 .58 .28 221 .035 .028 .39 .18 .04 74 36 224 032 .079
RAN A1 13 -.16 .38 .10 .78 438  .004 -.23 19 -.07 71 -21  -125 219 .025
Group:Reading 46 31 17 1.09 49 149 145  .007 -.07 .25 -.58 45 -07 -254 801 .001
efficiency
Group: PA .39 .36 .34 1.11 .33 1.08 .287 .001 22 .29 -37 .82 .20 76 452 .009
Group: PWM 19 24 -.30 0.69 21 169 100 .019 15 .26 -.36 .68 .16 57 571 .005
Group: Oral language .32 27 -.10 0.23 .30 119 244  .000 27 .29 -.29 .84 .25 98  .331 .015
Group: RAN .60 .32 -.02 1.27 .59 197 .058 .001 .16 .30 -.45 a7 15 54 591 .005

Statistically significant predictors and group * predictor interactions: *p <.05
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8.3.5. Summary of findings

This section explored predictors of reading comprehension and reading efficiency
(word reading and pseudoword decoding skills) longitudinally and concurrently (T2) in
the bilingual group and two monolingual groups.

In the bilingual group, reading comprehension correlated moderately and
significantly with reading efficiency tasks within and across languages with relatively
similar strength. Notably, longitudinal correlations (both within and across languages)
tended to be slightly higher than the concurrent correlations at T2. Cognitive predictors
revealed from weak to moderate relationships with reading comprehension in both
within languages (L1 and L2) analyses. However, just a few correlations between
cognitive measures and reading comprehension were significant in the between
languages analyses.

Word reading and pseudoword decoding skills demonstrated weak to moderate
significant correlations with most cognitive predictors within both languages (with a
few exceptions). In L1, no significant relationships were observed between: (a) PA
blending, sentence repetition and word reading (concurrently); (b) PA deletion and
sentence repetition (both concurrently and longitudinally). In L2, PA (blending and
deletion), RAN numbers (concurrently with word reading), PWM skills (longitudinally
with pseudoword decoding) did not correlate significantly. The across languages
analyses identified a smaller number of significant correlations between cognitive and
reading efficiency measures.

In longitudinal regression analyses, cognitive correlates consistently
demonstrated a strong predictive relationship with reading comprehension in both
languages, explaining a substantial amount of its variance. In L1, cognitive predictors
accounted for 68.7% of the variance, while in L2, they explained 66.3%. The predictive
power of these cognitive factors was even higher for the measure of reading efficiency,
explaining 87.4% of the variance in L1 and 79.7% in L2. Predictably, decoding skills
measured at the initial time point (T1) emerged as unique predictors of reading
comprehension (T2) in both languages, explaining 4.5% of the variance in L1 and 3.5%

in L2. Phonological awareness (PA) was found to be a unique predictor only in L1,

202



explaining 11.7% of the variance, while oral language skills uniquely explained 6.2%
of the variance in reading comprehension in L2. Regarding reading efficiency skills,
after accounting for the autoregressor (which was the strongest unique predictor in both
languages), rapid automatized naming (RAN) was found to be significant in L1,
explaining 12.4% of the variance, while letter knowledge emerged as a significant
predictor in L2, explaining 17.6% of the variance.

In a concurrent analysis, when considering reading comprehension, only reading
efficiency in both languages emerged as a unique and significant predictor, explaining
up to 18.1% of the variation in L1 and 22.6% in L2. In terms of decoding skills
(reading efficiency), RAN appeared to be a unique predictor for reading in L1,
accounting for 10.8% of the variance. Conversely, oral language skills were found to be
predictive of decoding skills in L2, explaining 3.1% of the variance. These findings
highlight the importance of reading efficiency as a key factor in predicting reading
comprehension, while also demonstrating the unique contribution of specific cognitive
skills in each language.

Analyses of predictors among the three groups yielded the following patterns.
Over the course of the study, reading efficiency and oral language skills emerged as
strong predictors of reading comprehension in all groups. Additionally, the results
indicated that PA and RAN measured at T1 were better predictors of variance in later
reading comprehension in the bilingual’s L1 (Ukrainian) compared to the Ukrainian
monolingual group.

Predictably, decoding skills measured at the initial time point (T1) uniquely
accounted for variance in reading efficiency and reading comprehension (T2) in all
groups. RAN demonstrated a similar significant predictive power across all groups as
well. Notably, RAN was found to be more predictive of reading efficiency in L1

(Ukrainian) in the bilingual group when compared to the Ukrainian monolingual group.
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8.4. Summary of Chapter 8

Chapter 8 aimed to examine and compare the cognitive and literacy skills in the
bilingual group. These analyses were conducted both concurrently (T2) and
longitudinally  (T1-T2) comparing bilinguals’ performance in both L1
(Ukrainian/Russian) and L2 (Polish). Additionally, the chapter examined to what extent
the bilingual group's performance on cognitive and literacy skills is comparable to those
of two monolingual groups. Furthermore, early predictors of reading were compared
within and across languages in the bilingual group. Additionally, within-language
comparisons were conducted between the bilingual group and the two monolingual
groups to explore and compare the predictors of reading within each language group.

First, an examination of the Ukrainian-Polish novice readers’ performance in
both languages revealed bilinguals’ significant improvement on all cognitive and
literacy skills in both languages (most notably in L2) over a nine-month period of
formal literacy instruction. The difference between skills in L1 was marginally higher
over those skills in L2. These findings are justifiable taken that initially (at T1) their
performance on cognitive and literacy skills in L1 was superior to those skills L2.

Secondly, comparison of performance on cognitive predictors and reading
outcomes at T2 between two monolingual groups and the bilingual group demonstrated
the bilinguals’ better results on all reading tasks in L1 and L2 (except for reading
comprehension) over the two monolingual groups. Outperformed by the Polish
monolingual group at the initial stage of literacy instruction (T1), the bilinguals
significantly improved their performance in L2, slightly outperforming the Polish
monolinguals on most cognitive and literacy tasks at T2.

Thirdly, within- and cross-language relationships between cognitive predictors
and reading outcomes were also explored in the bilingual group. Correlational analyses
revealed some similar patterns between predictors and reading outcomes across
languages. Hence, two decoding skills tasks (word reading and pseudoword decoding)
correlated moderately and significantly with reading comprehension, both within and
across languages. In both languages, PA, RAN, oral language skills and letter
knowledge (longitudinally) demonstrated weak to moderate significant correlations
with all reading outcomes with a few exceptions. These associations were slightly

weaker in cross-language comparisons, yet significant.
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Fourthly, in the bilingual group, results of regression analyses identified that all
cognitive measures (combined together) significantly predicted the variance of reading
outcomes within language (by over two-thirds) as well as across languages. Decoding
skills measured at the initial time point (T1) and concurrently (T2) emerged as unique
predictors of reading comprehension in both languages. Longitudinally, PA was found
to be a unique predictor only in L1, while oral language skills uniquely explained
variance in reading comprehension in L2. For reading efficiency skills, decoding skills
measured at T1 (autoregressor) was the strongest unique predictor in both languages,
followed by rapid automatized naming (RAN) in L1, and letter knowledge in L2.

Finally, comparison of predictors between the two monolingual groups and the
bilingual group revealed some similar patterns. Both longitudinally and concurrently,
decoding skills and oral language skills appeared to be significant and fundamental
predictors of reading comprehension in all groups. Longitudinally, letter knowledge
appeared to be significant only in Polish for monolinguals and bilinguals. In addition,
RAN was a similar unique predictor across groups for decoding skills only.

Overall, comprehensive analyses of reading development patterns in the
bilingual and monolingual groups suggest broadly similar predictors of reading skills in
all groups. Moreover, when cognitive and literacy correlates were examined within and
across languages in the bilingual group, results indicated crosslinguistic interaction

between reading predictors in L1 and reading outcomes in L2 and the other way round.
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Chapter 9: Discussion

9.1. Introduction

This thesis sought to investigate several questions pertaining to reading development in
bilingual children. As the study is longitudinal, children were assessed on cognitive and
literacy tasks twice: at the onset of their schooling (T1) and at nine months of formal
literacy instruction (T2). This chapter provides a discussion of findings based on
research questions addressed in this study. First, cognitive and literacy skills in the two
languages (L1 and L2) of the bilinguals are compared at the initial stage of the
schooling and over nine months. Second, performance on cognitive and literacy skills is
contrasted between the bilingual children and their Ukrainian and Polish monolingual
peers, both concurrently (T1) and longitudinally. Third, early predictors of reading
outcomes (word reading and pseudoword decoding) and reading comprehension are
explored within and across languages in the bilinguals’ L1 and L2, both concurrently
(T1) and at nine months of the schooling. Finally, early predictors of reading are
compared between the three groups cross sectionally and longitudinally. In addition,
limitations of the study as well as future research perspectives are outlined. Following
that, theoretical and practical implications of the study are discussed.

The results reported in the study revealed similarities and differences in
relationships between early reading predictors and reading outcomes in the two
languages of the bilinguals. In addition, findings indicated that precursors of reading

skills are broadly similar for bilinguals and monolinguals.
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9.2. Cognitive and literacy skills: Differences within and between groups

9.2.1. The bilingual children

Results of concurrent (T1) and longitudinal analyses of cognitive and literacy skills in
both languages of the bilinguals revealed that, overall, the bilingual children performed
slightly better in their L1 (Ukrainian/Russian) than in L2 (Polish) on most tasks,
including both reading measures (word reading and pseudoword decoding). There were
a few measures on which no significant difference was observed. At T1, participants
achieved quite similar results in L1 and L2 on two PA tasks (blending and deletion) as
well as on three RAN tasks (objects, colours, and letters). These results are not
surprising, given that L1 is the language spoken at home and the bilinguals’ exposure to
L2 at this stage of assessment was still limited.

Over nine months of formal literacy instruction (at T2), bilingual children
improved their performance on most tasks in L2, narrowing down a range of skills on
which the difference across languages was significant. Reading comprehension skills
appeared to be similar in both languages, indicating that bilinguals’ ability to
comprehend the written text in L1 and L2 did not differ significantly. Yet, children
were still better at L1 word reading and pseudoword decoding tasks as well as at all
phonological awareness and RAN numbers tasks. However, the strength of difference
between performance in the two languages at T2 was weaker than at T1, making it
possible to assume greater similarities across both languages than differences between
them.

Considering bilinguals’ L2 performance in a nine-month period, it should be
acknowledged that all skills significantly improved and reached quite a similar level on
most tasks in both languages. The fact that children still performed better in their L1 on
several measures (namely, decoding skills tasks) is not surprising, given that initially
bilinguals demonstrated better results in their first language at T1. In addition, their
better performance in L1 might be partly accounted for the remote mode of teaching
due to COVID-19. It should be noted that bilingual participants (n = 18) recruited in the
first wave of the study (September - November 2020) commenced the first grade
remotely. Their exposure to Polish over this period remained quite limited. Moreover,

literacy teaching was mostly performed by parents beyond online lessons. Of note,
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conducting online classes with primary school students posed extra challenges to
teachers (e.g. technical issues, outside destructions during lessons, diminished attention
level, and other factors). Undoubtedly, these factors impacted literacy acquisition in
participants’ L2. It might be assumed that in an in-person learning environment greater
exposure to L2 would have been more beneficial for the bilinguals’ skills in L2 as the
exposure to L2 would have significantly increased.

9.2.2. The bilingual versus the monolingual children

Concurrent comparison (T1) of the bilinguals’ and their monolingual peers’
performance on a number of cognitive and literacy skills revealed that, overall, the
bilinguals outperformed their Ukrainian monolingual peers on most tasks with a few
exceptions where there was no difference between the bilingual and monolingual
groups. Hence, bilingual children demonstrated slightly better results on phonological
processing tasks (PA isolation, blending), alphanumeric RAN measures, phonological
working memory (sentence repetition) and pseudoword decoding tasks. When these
skills were assessed at nine months of formal literacy instruction (T2), bilinguals’
superiority in L1 (Ukrainian/ Russian) over their Ukrainian monolingual peers on some
tasks remained. Bilinguals achieved better results in decoding skills (word reading and
pseudoword decoding), a number of language (oral skills) as well as cognitive (PA and
RAN) skills.

When the bilinguals’ performance in L2 (Polish) was compared with the Polish
monolingual group, a somewhat different pattern was observed. While there was no
significant difference between the groups on most tasks, the bilinguals achieved
significantly lower scores on oral skills measures (listening comprehension and
vocabulary) in their L2, which is not surprising considering the bilinguals’ limited
exposure to L2 at the onset of the schooling. Intriguingly, when cognitive and literacy
measures were compared with the Polish monolingual group over nine months (T2), the
bilinguals demonstrated better performance on literacy tasks (word reading and
pseudoword decoding), sentence repetition, listening comprehension and RAN numbers
measures. Polish monolinguals were slightly better at both PA tasks (deletion and

isolation).
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Overall, the results of the study demonstrate that bilinguals outperformed their
monolingual peers in both languages on decoding skills at T2. These findings are in line
with previous research suggesting that bilinguals might develop decoding skills at a
similar rate or even faster than monolinguals (e.g. Bialystok, Luk and Kwan 2005;
Papastefanou et al. 2021). The above differences are unlikely to be accounted for by
better parental education in the bilingual group. Somewhat surprisingly, parents’
education did not make a significant contribution to predicting children’s skills in any
of the MANCOVA analyses (though the variability in the education level was rather
low, with a vast majority of parents having a university degree). A possible explanation
of the findings might be the bilinguals’ exposure to two structurally similar languages
with relatively transparent orthographies (at least, in a feedforward direction), which
may affect positively decoding skills development. Additionally, various contextual
factors (e.g. time of daily exposure to print in both languages, parental engagement in
literacy teaching in L1 and L2, remote learning during COVID-19) might have affected
the process as well. It should be acknowledged that the effect of only one factor
(parental level of education) was directly tested in this study and did not demonstrate
any significant impact on reading performance across the groups in our cohorts of
participants. Yet, literacy acquisition in all groups during the pandemic might have
been affected by a handful of external factors, namely, the level of parental engagement
into literacy acquisition (e.g. time allocated for daily reading practice, lexical
complexity, mode of reading - digital or print). Therefore, the role of factors related to
parental engagement and home literacy practices in explaining differences between

mono- and bilingual groups awaits further study.

9.3. Predictors of literacy skills: Concurrent and longitudinal analyses

9.3.1. The bilingual group: Predictors of reading within and across languages

The study also addressed the question of patterns of correlations between cognitive
predictors and reading within and across languages in the bilingual group. Correlational
and regression results revealed similarities and differences in these relationships within

each of the bilinguals’ languages and across languages. Several findings and
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conclusions emerged from the analyses. Similar predictors for L1 and L2 are discussed
first.

Concurrently (T1), phonological awareness and alphanumeric RAN tasks (letters
and digits) demonstrated significant correlations (albeit with varying strength) with
both literacy tasks (word reading and pseudoword decoding) within and across
languages. Letter knowledge was also found to moderately correlate with decoding
skills, but only within languages. Cross-language correlations were not significant,
which is not surprising, given that the languages use different scripts. Moreover,
regression analyses revealed that PA was uniquely predictive of decoding skills
over and above other skills measured (both concurrently (T1) and longitudinally).

Longitudinally, PA, RAN and LK remained to be predictive of all reading measures
(decoding skills and reading comprehension) in both languages of the bilinguals. As
to crosslinguistic interaction, L1 RAN demonstrated weak to moderate correlations
with reading outcomes in L2, but not the other way round. PA and LK patterns of
correlations with reading outcomes across languages varied. In addition, decoding
skills and oral language skills demonstrated significant weak to moderate
correlations with reading comprehension within L1 and L2 and across languages
(but not for oral language skills). In addition, regression analyses revealed that
decoding skills measured at T1 were a unique predictor of decoding skills as well as

reading comprehension at T2 in both languages.

However, there were some predictors, whose correlations with reading

outcomes varied between and across languages. Differences between cognitive

predictors in bilinguals’ L1 and L2 are present below.

Concurrently (T1), oral language skills (listening comprehension and vocabulary
tasks) demonstrated significant correlations within L1 with word reading and the
same pattern was observed from L1 to L2. Such an effect was not found within L2
and across languages from L2 to L1. PWM skills measures also showed significant
moderate correlations within and across languages. However, the strength of these
relationships varied depending on the type of the task. Namely, sentence repetition
tasks correlated with decoding skills in L2 and across languages (from L2 to L1).

Whereas, within L1 and from L1 to L2, its strength was weaker.
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e Longitudinally, correlations between both oral language measures (listening
comprehension and vocabulary) with decoding skills was observed only in L1,
while in L2, only one of oral language skills measures (listening comprehension)
showed a significant correlation with word reading. As to PWM, the correlations
were significant for all reading measures in L1, but in L2 it was essential only for
pseudoword decoding. Regression anaylses findings indentified RAN to be
uniquely predictive of reading comprehension in L1, whereas in L2, it was letter
knowledge that emerged to be a distinct predictor. For reading comprehension, in
L1 PA was identified as a unique predictor, while in bilinguals’ L2, they were oral

language skills.

The findings outlined above clearly demonstrate some similar predictive
patterns within and across both languages of the bilinguals. PA, RAN and LK appear to
be robust concurrent and longitudinal correlates of reading skills in the bilinguals’ L1
and L2. Their crosslinguistic relationships with reading outcomes are somewhat
different. PA correlations with word reading and pseudoword decoding ranged from
moderate to strong and are, in fact, the highest among all predictors. PA appeared to be
the only unique predictor of decoding skills at T1 and of reading comprehension in L1
longitudinally when other predictors were controlled for. These findings corroborate
previous research on early reading development, indicating that phonological
awareness skills are robust predictors of future reading success within languages
(Melby-Lervag et al. 2012, Landerl et al. 2022) as well as across languages (Chung et
al. 2021). An ability to identify and manipulate speech sounds is vital for development
of decodig skills, which greatly relies on speech sound manipultion. Additionally, there
appeared to be crosslinguistic interaction of PA skills in one language and decoding
skills in another one. In practical terms, it means that assessment of bilingual children’s
PA skills in their L1 at the intial stage of reading acquisition can be predictive of
reading success in L2 (at least over the first year of their formal schooling), which
makes it possibel to identify potential reading difficutlies in L2 via early screening in
bilinguals’ respective native language.

The present findings also revealed that RAN tasks demonstrated significant
correlations (weak to moderate) with decoding skills. Not surprisingly, alphanumeric
RAN tasks were identified as crucial predictors within and across languages as

cognitive mechanisms underlying RAN tasks to great extent resemble the reading
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process. In line with earlier research fidnings, RAN tasks correlated with reading
outcomes in both languages of the bilinguals as well as across langauges (e.g. Chung et
al. 2021, Vataja et al. 2021, see Kishchak et al. 2023 for a review). Significant
correlations for RAN alphanumeric tasks with reading outcomes can be explained by
the fact that knowledge of letters plays direct and more crucial role in reading than the
knowledge of colours and objects. Non-alphanumeric RAN tasks are more informative
of reading outcomes when measured at an earlier stage (last year of kindergarten) when
children do not know letters and numbers yet. In this study, all participants knew
numbers and almost all letters, therefore, alphanumeric RAN correlated more strongly
with reading outcomes. Moreover, RAN appeared to be a unique longitudinal predictor
of reading comprehension in L1 when decoding skills were controlled for.

Correlations between letter knowledge and decoding skills between the two
languages of the bilinguals are quite predictable and straightforward, as learning letters
is the first step to acquire literacy skills when the formal literacy instruction
commences. In other words, to acquire mapping of graphemes with phonemes, a child
simply needs to know letter names and sounds.

Investigations of the relationships between PWM skills and reading measures
showed significant moderate correlations within and across languages. However, the
strength of these relationships varied depending on the type of the PWM task. Namely,
the sentence repetition task correlated more strongly with decoding skills in L2 and
across languages (from L2 to L1), whereas within L1 and across languages (L1 - L2) its
strength was weaker. A possible explation might be the participants’ higher language
proficiency in L1, which accounted for better performance on sentence repetition tasks
in L1 (reaching almost ceiling effect), which could not fully capture the relationships
between sentence repetition task and decoding skills measures in L1. Pseudoword
repetition task moderately correlated only with pseudoword decoding in both
languages. Indeed, while performing pseudoword decoding tasks participants rely on
phonological memory more than when reading words. Decoding of unfamiliar items
(pseudowords) requires simulteneous step-by-step indentification of graphemes, their
mapping with phonemes and blending into words (similar to reading of new words). As
pseudowords lack semantic meaning, their decoding might require more active
engagement of phonological working memory, which accounts for storage,
manipulation and retrieval of phonemes. That might partly explain non-significant

correlations of pseudoword tasks with word reading in the two languages of bilinguals.
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While oral language skills are indisputably essential for reading comprehension,
their relationship with decoding skills is more pronounced when it comes to word
reading compared to pseudoword decoding. Semantic knowledge (word meaning) is
essential for understanding words, which facilitates their recognition and lexical
retrieval, enhancing word reading efficiency. However, at the initial stage its role in
learning to read words in L2 might be less essential as L2 proficiency is less developed
than in L1. It can be assumed that bilinguals might rely more on other cognitive skills
(PWM) while learning to read in L2. However, over nine months vocabulary and
listening comprehension appeared to significantly correlate with reading
comprehension in both languages. Moreover, oral languages skills appeared to be a
unique predictor of reading comprehension in bilinguals’ L2 at T2.

Overall, based on the correlational and regression results, it can be inferred that
PA, RAN and LK are common correlates for decoding skills in the two languages of
bilinguals. Moreover, PA and RAN are predictive of reading skills not only within
languages but also across languages, which supports the notion of these skills being
language universal predictors. LK relationships with decoding skills are limited to
within languages only when different scripts are used. Decoding skills (in both
languages) and oral language skills (in L2) emerged as unique predictors of reading
comprehension in both languages of the bilinguals, validating the SVR (Hough and
Tunmer 1986, Hoover and Gough 1990) which posits the importance of both skills

(word recognition and listening comprehension) for reading comprehension.

9.3.2. Predictors of reading: Comparing monolingual and bilingual children

Over the course of the study, early cognitive and literacy predictors of reading skills
between the bilingual and monolingual groups were compared. While the pattern of
relationships between predictors and reading comprehension was broadly similar for
monolingual and bilingual children, differences emerged when reading efficiency was
examined at two testing sessions (T1 and T2). It appeared that the role of cognitive
predictors in explaining individual variance in reading efficiency skills might change as
children develop proficiency in decoding skills.

At the initial stage of early literacy acquisition, two cognitive skills (PA and

LK) emerged as significant predictors of reading efficiency (decoding skills) in all
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groups. When children were assessed at T2 (nine months later), their word reading and
pseudoword decoding skills were better predicted by RAN and oral language skills in
both languages, Ukrainian and Polish. LK remained a significant predictor only for
Polish. When children commence their journey with literacy acquisition, early PA skills
and initial partial letter knowledge might play more essential role in mastering
decoding skills. According to Chall’s (1996) stage model at the initial or decoding
stage children gain insight about the nature of the spelling system of the alphabetic
language and acquire letter-sound knowledge. In relatively transparent orthographies,
these skills are mostly acquired in the second half of the first year or by the end of the
first grade of the formal schooling. Once these skills are mastered, children develop
automaticity of high-frequency words, which enhances decoding skills. Thus, novice
readers might rely on other skills when reading words: on RAN — for developing
fluency and on oral skills — faster retrieval of familiar lexical items.

Longitudinally, early decoding skills appeared to be the best predictors of the
same skills at a later stage. When initial decoding skills were controlled for, RAN
measured at T1 appeared to be the only unique predictor of later decoding skills. Its
role was found to be more essential for the bilinguals’ L1 reading skills than for the
Ukrainian monolinguals. Similarly, to the concurrent data (T2), LK uniquely predicted
reading efficiency only in Polish.

Overall, PA, RAN, LK and oral language skills appear to effectively predict
decoding skills. While the role of PA and LK skills gradually diminishes its predictive
strength of reading efficiency, RAN remains a robust predictor over the first year of
formal schooling. The role of oral language skills for word reading emerges later when
automaticity of word reading is achieved.

In all groups, early decoding skills measured at T1 as well as oral language
skills measures were identified as significant predictors of later reading comprehension
skills in Polish and Ukrainian. Again, these findings provide support for the SVR
(Gough and Tunmer 1986, Hoover and Gough 1990), which postulates the importance
of both oral language skills and decoding for reading comprehension.

Overall, the present findings demonstrate that patterns of early cognitive
predictors of reading across groups are broadly similar with a few exceptions. These
findings indicate that reading development in the bilinguals and monolinguals is largely
comparable. Yet, the results of the study should be interpreted with caution as sample

sizes of the groups in this study are relatively small to consider these results conclusive.
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9.4. Limitations

There are several obvious limitations of the current study that should be acknowledged.
Limitations described below can be to some extent attributed to two factors that
significantly impacted the whole project implementation: the COVID-19 pandemic and
the outbreak of full-scale war in Ukraine.

All of the groups had modest sample sizes. At T1, the COVID — 19 lockdown
restrained access to kindergartens, schools and other public places (e.g. churches,
NGOs for immigrants), where the information about the study could have been
circulated. Recruitment of participants was strictly limited to online social media and
the researcher’s personal contacts.

The COVID-19 outbreak also led to a significant modification of the study’s
initial design. It necessitated essential changes in the data collection mode from in-
person to online. As a result, remote data collection led to several changes and
challenges. These are: adaptation of materials for online presenting (materials were
presented in PPTs instead of printed cards); managing technical issues arising during
testing sessions; managing external disruptions during testing sessions; planning for
entertaining activities like, for example, drawing online, to reduce the participants’
fatigue during the testing sessions; monitoring tasks performance online. While online
testing provides the advantage of flexibility in terms of time and location, it is
important to acknowledge that there are several disadvantages that outweigh these
benefits. Online testing significantly reduced participants’ attention span when
compared to an in-person mode. Children get more focused when an administrator of
the test is in the same room and directly interacts with a participant.

Another limitation related to COVID-19 is online schooling per se, which could
have varied across regions, schools, countries. Children could also have had different
experiences with frequency of exposure to print, types of reading materials (online vs.
printed books). These external factors might have affected data collected to some
extent.

At T2, the outbreak of full-scale war in Ukraine caused a significant dropout of
participants in the Ukrainian monolingual group as well as in the bilingual one. As a
result, small sample sizes of the groups may have played a role in limiting the
significance of some statistical analyses conducted. Relatively low statistical power did

not allow to thoroughly explore unique contribution of all cognitive predictors in
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explaining individual variance in reading outcomes. Hence, results of correlational and
regression analyses should be interpreted with caution. Further research with larger
groups might reveal additional unique cognitive predictors in the bilingual novice
readers.

One characteristic of the bilingual sample might to some extent be considered a
limitation: the bilingual children in the study spoke either Ukrainian or Russian as their
L1. Historically, this linguistic feature has been prevailing in Ukraine for many
decades. People in Ukraine speak Ukrainian or/and Russian or a mixed dialect at home.
Thus, the composition of the bilingual sample in the study is roughly representative of
linguistic practices in Ukraine. As it is common in migrant populations, the children
recruited in the study were from different parts of the country, thus, their L1 was either
Russian or Ukrainian. In terms of practical implications, they are all Ukrainian children
in Polish schools. Initially, a possibility of separate analyses between Ukrainian and
Russian subgroups within the bilingual group was considered. However, such a division
would dramatically decrease the overall sample size, which would make comparisons

between groups impossible.

9.5. Practical implications of the study

The findings of the present study offer crucial practical implications for literacy
assessment in bilingual novice readers. As the bilingual group recruited in the study
was biliterate, it made possible a direct comparison of early reading predictors within
languages as well as across languages. If cognitive skills measured in one language can
predict reading outcomes in the other language, literacy assessment of a bilingual child
can be conducted in one of the two languages. Thus, if a child’s language proficiency in
L2 is relatively low, assessment in L1 can provide essential information on reading
development, capturing potential problems and, thus, allowing for early intervention.
The findings of the study revealed crosslinguistic interaction between several
cognitive (PA, RAN) and language skills with decoding skills and reading
comprehension skills both longitudinally and concurrently. The implication of these
findings might be beneficial for practitioners working with bilingual children as well as
for parents. If a child’s L2 proficiency level is not sufficient for early literacy

assessment in L2, then it can be administered in L1, allowing for early screening of
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potential literacy difficulties. While empirical research provided sufficient evidence of
the validity of crosslinguistic assessment, lack of assessment tools in a particular
language (e.g. Ukrainian) often makes an early assessment impossible. Thus, the
adaptation of MABEL psychometric tests into Ukrainian, Russian and Polish, which
was partly done for the purposes for the current study and continues as a separate
project, aims to provide practitioners with psychometric tools to be used in those
languages. The uniqueness of the MABEL psychometric battery is its comparability
across several languages (amongst which are Polish and Ukrainian). This project
contributes to the extension of the language range within the MABEL battery tests by

adding new language versions of the tests.

By and large, this study can be considered as exploratory. It is the first study
exploring early reading development in the Ukrainian-Polish bilingual context. Hence,
further research should examine role of cognitive predictors in groups with larger
sample sizes to test the validity of findings of this study as well as to extend them. It
would be essential to compare the current study results (collected remotely) with data
collected in in-person settings to investigate whether the mode of data collection

affected measurements of cognitive, language and reading skills.
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Conclusion

As the number of children who begin their schooling in a language that is not their
native continues to rise, it becomes increasingly important for educators, speech and
language therapists, and parents to closely monitor literacy development of bilingual
children. Early identification of potential reading difficulties is crucial in order to
provide timely support and interventions. However, assessing early literacy skills in
bilingual children remains a challenging task, especially in less studied languages like
Ukrainian. Given the increasing numbers of immigrant children from Ukraine in Polish
classrooms, it is vital to gain a deeper understanding of early reading development in
bilinguals as well as to provide research-based evidence on cognitive underpinnings
that contribute to reading development in the two languages of the bilinguals.
Investigating early reading development in the Ukrainian-Polish bilinguals
longitudinally, this study explored bilingual children’s performance on language and
cognitive skills in comparison to their monolingual peers. The results of the study
revealed broadly similar patterns of cognitive foundations of reading skills in
bilinguals’ L1 and L2, finding PA, RAN and LK to be predictive of word reading in
both languages of the bilinguals. Moreover, PA and RAN skills measured in one of
bilinguals’ languages were found to predict decoding skills in another language, which
provides some support for crosslinguistic interaction of cognitive and literacy skills in
the bilinguals. The results of this study also provide support for the validity of the
Simple View of Reading (Gough and Tunmer 1986, Hoover and Gough 1990) as a
framework of reading comprehension in bilinguals. The findings also corroborate the
contribution of decoding skills and oral language skills to reading comprehension in

bilinguals and monolinguals. This aligns with previous studies (e.g. Verhoeven and van
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Leeuwe. 2012, Papastefanou et al. 2021) demonstrating significance of both
subcomponents of reading comprehension in bilinguals and monolinguals.

Being the first study to address reading development in the Ukrainian-Polish
context, the present thesis added a new language pair to the growing body of research
on reading acquisition across different orthographies. Yet, further research is needed to
investigate the role of other cognitive skills (e.g. morphological, syntactic knowledge)
on reading acquisition in bilingual children, to explore contextual factors related to
bilingualism on reading acquisition. By continuing to explore these areas, future
research can deepen our understanding of bilingual reading acquisition and inform

educational practices for bilingual learners.
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Abstract

This dissertation explores early (grade 1) reading acquisition of Ukrainian-Polish
bilingual children from the psycholinguistic perspective. It focuses on identifying
predictors of individual differences in emerging reading skills. Here, the bilingual
learners are compared against their monolingual (Polish-speaking and Ukrainian-
speaking) peers, to identify potential differences between the mono- and bilingual
patterns of learning.

Chapter 1 is a comprehensive literature review of theoretical models of reading
development. The first part of the chapter provides an overview of prominent stage and
phase theories of word reading development in children. The second part presents an
overview of theoretical accounts of reading comprehension development in children.
The final section introduces the Simple View of Reading (Gough and Tunmer 1986;
Hoover and Gough 1990), an influential theoretical framework which offers an account
of the development of reading comprehension by identifying its key cognitive
prerequisites and interactions between them.

Chapter 2 provides an overview of the cognitive and language skills that have
been identified as the most important early predictors of reading in prior research. It
explores phonological awareness, letter knowledge, rapid automatized naming (RAN),
phonological working memory and oral language skills. The review attempts to identify
causal mechanisms responsible for the reported correlations between each of the
aforementioned predictors and the literacy outcomes.

Chapter 3 presents an overview of prominent theoretical accounts of research on
bilingual acquisition. The first section provides an overview of theoretical accounts of
crosslinguistic transfer, starting with applied linguistic approaches, early bilingualism

research and ending with current models of cross linguistic transfer. The next two
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sections focus on the empirical findings related to the interactions between L1 skills
and L2 reading outcomes, as well as the reciprocal relationship between L2 skills and
L1 reading outcomes. Following that, moderator variables (SES, motivation, language
proficiency) are discussed. The last part of the chapter presents a review of empirical
findings in bilingual reading within the Simple View of Reading.

Chapter 4 explores the influence of orthography on the process of learning to
read. It begins with a linguistic analysis of parameters that set different orthographies
apart: orthographic consistency, regularity, transparency, depth, and grain size. The
Orthographic Depth Hypothesis and the Psycholinguistic Grain Size Theory are then
introduced: two influential theoretical accounts of how those crosslinguistic differences
in orthographies affect reading acquisition. Then, crosslinguistic differences in spoken
language, namely phonology, syllabic and morphological complexity of languages are
discussed, as well as their impact on reading acquisition. Finally, an overview of
studies exploring development of decoding and reading comprehension in transparent
orthographies is offered.

Chapter 5 is a description of main linguistic characteristics of the three
languages under study (Ukrainian, Russian, Polish). The first section discusses key
features of those three Slavic languages: their phonology, orthography, and
morphology. The following section presents an overview of research on reading
development in the three languages.

Chapter 6 describes the current study. It begins with the statement of research
questions. Several questions were asked, all exploring similarities and differences in
learning to read Polish, as opposed to learning to read Ukrainian. Questions were asked
from the perspective of within-group comparisons (e.g. bilingual children’s
performance in Ukrainian compared to their performance in Polish) as well as between
group comparisons (bilingual children’s performance in both languages compared to
the performance of their monolingual counterparts). The main interest was in
identifying predictors of individual differences in literacy skills, though the level of
mastery of literacy skills (and their predictors) and the rate of learning those skills were
also explored. The following sections provide a detailed description of the methodology
of the study, which can be summarized as follows. The longitudinal correlational
design was adopted. At T1, a total of 85 participants were recruited, comprising three
groups: the Ukrainian monolingual group, the Polish monolingual group and the

Ukrainian-Polish bilingual group. At T2, the number of participants decreased to 65.

221



All participants were assessed at two time points: at the beginning of the first grade and
at the end. Bilinguals were assessed in both languages. A number of cognitive and
literacy measures were administered at each testing session in an online mode via
Zoom.

Chapter 7 presents results of the testing session 1 (T1) conducted at the
beginning of the 1% grade. At that point, bilingual children performed better in their
first (Ukrainian/Russian) than second (Polish) language on most predictor and literacy
tasks. They also outperformed their Ukrainian monolingual peers on a number of
Ukrainian language tasks. Their performance on Polish language tasks was on a par
with Polish monolingual peers, except for oral language skills. When the predictors of
reading skills in L1 (Ukrainian) and L2 (Polish) were compared within the bilingual
group, similar patterns emerged, with phonological awareness being uniquely
predictive of decoding skills in bilinguals’ both languages. When predictors of reading
were compared between the three groups, phonological awareness as well as letter
knowledge appeared to be significant predictors in all groups.

Chapter 8 reports the results of the testing session 2 (T2) conducted at the end of
the 1% grade. Over the period of nine months, the bilingual children improved
significantly in their literacy and predictor skills in both languages. At this point, the
bilingual group outperformed both monolingual groups on most task, except for
phonological awareness tested in Polish, where Polish monolinguals performed
significantly better. Reading comprehension in both languages of the bilinguals was
well predicted by early decoding skills measured at T1. When the predictors of reading
comprehension were compared between the three groups, broadly similar patterns
emerged: decoding and oral language skills were predictive of future reading
comprehension in monolinguals as well as bilinguals.

Chapter 9 serves as a general discussion of the results obtained in the study,
considering them in the context of the research questions posed at both testing sessions.
The chapter begins with a summary of key findings and discussion of how they
contribute to our understanding of bilingual literacy. Additionally, this chapter
acknowledges the limitations of the study, and identifies areas where further
investigation is needed. The chapter concludes with practical implications of the study
findings for educational practices, such as early literacy assessment of bilingual

children.
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Streszczenie

Celem rozprawy jest zbadanie wczesnego (klasa 1) przyswajania umiejetnosci czytania
przez dzieci dwujgzyczne ukrainsko-polskie z perspektywy psycholingwistycznej.
Glownym celem badania przedstawionego w rozprawie jest zidentyfikowanie
predyktorow rdéznic indywidualnych w rozwoju umiejgtnosci czytania. W
przeprowadzonym  badaniu  poroOwnano  ucznidw  dwujezycznych z  ich
monolingwalnymi (polsko- i ukrainskoj¢zycznymi) rowiesnikami w celu identyfikacji
potencjalnych roéznic mi¢gdzy rozwojem umiejetnosci czytania u os6b monolingwalnych
1 dwujezycznych.

Rozdzial pierwszy zawiera systematyczny przeglad teoretycznych modeli
rozwoju umiejetnosci czytania. Pierwsza cze$¢ rozdzialu przedstawia przeglad
najwazniejszych teorii etapow i1 faz rozwoju czytania wyrazéw u dzieci. Druga czes¢
przedstawia przeglad teoretycznych modeli zwigzanych z rozwojem rozumienia
czytanego tekstu u dzieci. Ostatnia cz¢$§¢ wprowadza Prosty Model Czytania (ang.
Simple View of Reading, Gough i Tunmer 1986; Hoover i Gough 1990), wazng rame
teoretyczng, ktora przedstawia opis rozwoju rozumienia tekstu czytanego poprzez
identyfikacj¢ kluczowych czynnikow poznawczych oraz interakcji miedzy nimi.

Rozdzial drugi zawiera przeglad umiejetnosci poznawczych i jezykowych, ktore
zostaly uznane za najwazniejsze wczesne predyktory umiejetnosci czytania we
wczesniejszych badaniach, takich jak $wiadomo$¢ fonologiczna, znajomos¢ liter,
szybkie zautomatyzowane nazywanie (RAN), fonologiczna pamig¢é robocza oraz
umiejetnosci jezykowe. Przeglad ten ma na celu zidentyfikowanie mechanizmow
przyczynowo-skutkowych odpowiedzialnych za korelacje migdzy poszczegdlnymi

predyktorami a wynikami w czytaniu na podstawie wynikéw wczesniejszych badan.
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Rozdziatl trzeci przedstawia przeglad najwazniejszych teoretycznych modeli
dotyczacych nabywania kompetencji dwujezycznych. Pierwszy podrozdzial zawiera
przeglad teoretycznych modeli transferu migdzyjezykowego, poczawszy od podejsé
lingwistyki stosowanej, wczesnych badan nad dwujezycznos$cia, a skonczywszy na
aktualnych modelach transferu migdzyjezykowego. Kolejne dwa podrozdziaty
koncentruja si¢ na wynikach badan empirycznych nad interakcjami miedzy
umiejetnosciami czytania w jezyku pierwszym a stopniem opanowania umiejetnosci
czytania w jezyku drugim, a takze wzajemnym zwigzkiem mi¢dzy umiejetno$ciami
czytania w jezyku drugim a stopniem opanowania umiej¢tnosci czytania w jezyku
pierwszym. Nastepnie omowiono zmienne moderujgce (status socjo-ekonomiczny,
motywacja, bieglo$¢ jezykowa). Ostatnia czg$¢ rozdzialu przedstawia przeglad
wynikow badan empirycznych dotyczacych czytania dwujezycznego w ramach
Prostego Modelu Czytania.

Rozdzial czwarty bada wpltyw ortografii na proces nauki czytania. Rozdziat
rozpoczyng si¢ od analizy parametrow jezykowych, ktore charakteryzujg poszczegdlne
ortografie, takich jak sp6jnos$¢ ortograficzna, regularnos¢, przejrzystos¢, glebokos¢ i
ziarnisto$§¢. Nastepnie przedstawiono hipoteze glebokosci ortograficznej (ang.
Orthographic Depth Hypothesis) i psycholingwistyczng teori¢ ziarnisto$ci (ang.
Psycholinguistic Grain Size Theory) - dwie wazne teorie dotyczace tego, w jaki sposob
roznice migdzy ortografiami wptywaja na nabywanie umiej¢tnosci czytania. Nastepnie
omowiono réznice miedzyjezykowe w jezyku mowionym, a mianowicie fonologie,
zlozono$¢ sylabiczng 1 morfologiczng jezykéw, a takze ich wpltyw na nabywanie
umiejetnosci czytania. Na zakonczenie przedstawiono przeglad badan dotyczacych
rozwoju dekodowania i rozumienia tekstu czytanego w transparentnych ortografiach.

Rozdzial pigty przedstawia opis glownych cech trzech badanych jezykow
(ukrainskiego, rosyjskiego i polskiego). Pierwsza czgs¢ omawia kluczowe cechy tych
trzech jezykow slowianskich: ich fonologig, ortografie i1 morfologi¢. Nastepny
podrozdziat przedstawia przeglad badan dotyczacych rozwoju czytania w tych trzech
Jjezykach.

Rozdziat szosty przedstawia badanie przeprowadzone w ramach pracy. Rozdziat
rozpoczyna si¢ od przedstawienia pytan badawczych. Postawiono kilka pytan, ktore
dotyczyty podobienstw i rdznic w nauce czytania po polsku w poréwnaniu do nauki

czytania po ukraifisku. Pytania byly zadawane zaréwno w kontekscie porownan
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wewnatrzgrupowych (np. wyniki dzieci dwujezycznych w czytaniu po ukrainsku w
poréwnaniu do wynikow w czytaniu po polsku), jak i migdzygrupowych (wyniki dzieci
dwujezycznych w obu jezykach w poréwnaniu do wynikéw ich jednojezycznych
rowiesnikéw). Glownym celem bylo zidentyfikowanie predyktorow roznic
indywidualnych w umiejetnosci czytania. Ponadto zbadano poziom opanowania tych
umiejetnosci (oraz ich predyktorow) i tempo uczenia sie. Kolejne podrozdziaty
zawierajg szczegOlowy opis metodologii badania, ktére mozna w skrocie
scharakteryzowac jako podiuzne badanie korelacyjne. W pierwszej sesji testowej (T1)
do badania zakwalifikowano Iacznie 85 uczestnikow, obejmujacych trzy grupy: grupe
jednojezyczng ukrainska, grupe jednojezyczng polska oraz grupe dwujezyczng
ukrainsko-polskg. W drugiej sesji testowej (T2) liczba uczestnikdw zmniejszyta si¢ do
65. Wszyscy uczestnicy byli badani dwukrotnie: na poczatku pierwszej klasy i na jej
zakonczenie. Dwujezyczni uczestnicy byli badani w obu jezykach. Podczas obu sesji
testowych wykorzystano szereg testOw poznawczych 1 czytania, ktore zostaly
przeprowadzone online za pomocg platformy Zoom.

Rozdzial si6dmy przedstawia wyniki pierwszej sesji testowej (T1),
przeprowadzone] na poczatku pierwszej klasy. Na tym etapie dzieci dwujezyczne
wypadly lepiej w swoim pierwszym jezyku (ukrainskim/ rosyjskim) niz w drugim
jezyku (polskim) w wigkszosci zadan mierzacych predyktory oraz umiejetnosci
Czytania. Ponadto, w przypadku kilku zadan w jezyku ukrainskim, osiggnely rowniez
wyzsze wyniki od swoich jednojezycznych réwiesnikow ukrainskojezycznych. W
przypadku zadan w jezyku polskim, osiaggni¢cia dzieci dwujezycznych byty na
podobnym poziomie jak ich jednojezycznych rowiesnikow polskojezycznych, z
wyjatkiem umiej¢tnosci postugiwania si¢ méwionym jezykiem polskim. Poréwnanie
predyktoroOw umiejetnosci czytania w jezyku pierwszym (ukrainski) i drugim (polski) w
grupie bilingwalnej wykazalo podobne =zaleznosci, przy czym $§wiadomos¢
fonologiczna byla specyficznym predyktorem umiejetnosci dekodowania w obu
jezykach dzieci dwujezycznych. Kiedy predyktory czytania poréwnano miedzy trzema
grupami, to $wiadomo$¢ fonologiczna oraz znajomos$¢ liter okazaly si¢ istotnymi
predyktorami we wszystkich grupach.

W rozdziale 6smym przedstawione zostaty wyniki drugiej sesji testowej (T2)
przeprowadzonej pod koniec pierwszej klasy. W ciggu dziewigciu miesigey, dzieci

dwujezyczne znaczaco poprawily swoje umiejetnosci czytania oraz umiejetnosci
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okreslane jako predyktory umiejg¢tnosci czytania w obu jezykach. Na tym etapie, grupa
dwujezyczna wypadia lepiej od obu grup jednojezycznych w wigkszosci zadan, z
wyjatkiem $wiadomosci fonologicznej badanej w jezyku polskim, gdzie jednojezyczni
Polacy osiagneli istotnie lepsze wyniki. Rozumienie tekstu czytanego w obu jezykach u
dzieci dwujezycznych bylo dobrze przewidziane przez wczesne umiej¢tnosci
dekodowania mierzone w sesji T1. Poréwnanie predyktordw rozumienia tekstu
czytanego miedzy trzema grupami wykazalo zasadniczo podobne zaleznosci:
umiejetnosci dekodowania 1 umiejetnosci postugiwania si¢ jezykiem moOwionym
przewidywaly przyszle umiejetnosci rozumienia tekstu czytanego zarowno u dzieci
jednojezycznych, jak i u dwujezycznych.

W rozdziale dziewigtym przedstawiono ogolng dyskusje wynikow uzyskanych
w badaniu, rozwazajac je w kontek$cie postawionych pytan badawczych na obu
etapach testowych. Rozdziat rozpoczyna si¢ podsumowaniem kluczowych wynikow i
omowieniem ich wkladu w nasze rozumienie dwuj¢zycznej umiejetnosci czytania.
Dodatkowo, w tym rozdziale oméwiono ograniczenia badania i wskazano obszary,
ktore wymagaja dalszych badan. Rozdzial konczy si¢ przedstawieniem praktycznych
implikacji wynikow badania w edukacji, w szczegdlnosci dla wczesnej oceny

umiejetnosci czytania u dzieci dwujezycznych.
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Appendix B: Child’s oral assent

Ukrainian

3ropaa AUTUHKU

N
[

) Mpwueit! MeHe 3BaTu BikTopis i A 3 micTa Mo3HaHb y Monbuyi

Xouy gi3HaTUcA, AK A4iTM BYaTbCA YUTATU HA Pi3HUX MOBaX.
LLlo nerko, a Lo Ba)KKo? 27
0
[

U

yutatu cnosa!

Byaemo rpatn HJ. ! = Hasueatn T2
MNosToptoBatn '

HasusaTtu 3ByKu! (((@))) Mantosatu!
cnosa!

? CKaK1 MeHi, Konu byaew BToMneHuit/-a, 3pobumo nepepsy. 7

AKWo T06i 30BCiM He Byae Nnogo6aTUCA, TO MOXKEMO NPUMUHUTU TECTYBAHHA

XoueLw B3ATU y4acTb Y TECTYBaHHI? V x
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Polish

Informacja - zgoda dziecka

N
&) Czes¢! Mam na imig Victoria, mieszkam w Poznaniu.

Jestem ciekawa, jak dzieci uczg sig czyta¢ w réznych jezykach.

Co jest trudne, a co tatwe? g2

%)
(4 )
Bedziemy dzis bawic H*J‘i. sie! N~ Nazywac oraz

czytac stowka!

Nazywaé dzwigki! (((’9») Rysowac!
stéwka!

g) Daj mi zna¢, jesli jestes zmeczony/-a, bedziemy mieli przerwe.

Mozesz catkowicie przestaé, jesli ci sie to nie podoba.

V x Chcesz wzig¢ udziat w tej grze?

Russian

Cornacve pebeHka
V{
A 4

Mpuset! MeHs 308yT BukTOopUaA u A U3 ropoaa Mo3sHaHb 8 Mosblue.

Xouy y3HaTb, KaK AeT y4aTCA YATaTb Ha pasHbIX A3bIKaX.

YT0 Nerko, a 4To TPYAHO? 22

()
HasbiBaTb ¥ yuTaThb Cnosa!l

MosTOpATHL 2?

Byaem urpatb w

Hasusartb 38ykm! (((@,)) Pucosarb!

cnosal

"
Q CKaXkn MHe, Koraa Tbl YCTaHelb, U Mbl cAenaem nepepbis.

Ecnun Tebe coBcem He ByAeT HPaBUTLCA, TO MOKEM NPEKPATUTL TECTUPOBaHWE

XoyeLub Noy4acTBoBaTh B TECTUPOBAHUMU? V x

Powtarzaé ?

264



Appendix C: Alberta language environment questionnaire
(ALEQ) for bilingual children

Ukrainian version

Paradis, J., Emmerzael, K., & Sorenson Duncan, T. (2010). Assessment of English Language Learners: Using Parent

Report on First Language Development. Journal of Communication Disorders, 43, 474-497. Child English as a Second Language

Resource Centre: http://www.chesl.ualberta.ca

AHKETA ONIHIOBAHHA MOBHOI'O CEPEJOBHINA

(AnanTauis anrnomopnoi pepcii ALEQ)

In’st Ta Ipi3BHINE JHTHHH:
JlaTa HapoDKeHH:
Crats:
Jara:
Bik auTHHu Ha Bik 1uTHHYN Ha HpoxuBanns y
MOMEHT MOMEHT l'lel!e‘lh ]! HDJ]I)CLKDMDBHOM!
TeCTYBAHHs 10 Kpaiuu cepe1oBuIL
Pix Micsus  JleHs Pik Micsaup  ens Ingpopmayia cmp 8
Jlata TecTyBaHHS Jlata mpubytrs (anosmiocmbea ocoboo, wo
Jlata HapomkesHs | Jata HapomkeEHs | nposodums mecmysanis)
Bik Ha MOMEHT Bik Ha MOMeEHT
TECTYBaHHA nepeizay
A. IIuTanHs 10 MAMH JTHTHHH:
la. Sk moBro Bu mpoxusaere B [Tompmmi? B micsamsx:
Tpubmasna nara nepei3ay (Micsis/pix)?
Tak Hi
Jara nepeizny:

Ib. JiutuHa nepeixana pasom 3 Bamu?

SIKIIO Hi, TO KONH AUTHHH Hepeixana?

IpumiTka: Sxmo MaMa/6aTbKH IepeiXann 10 HAPODKEHHS JUTHHH, TO TH
HapomIacs JuTHHA y Ilomsmi? Tax  Hi

2. fx yacTo BH BHKOPHCTOBYETE MONBCHKY MOBY? (CAMOOIIHIOBAHHS)
0 1 2 3
He BOJIOJIik0 OomexeHe 3anoBinbHui JlocHTh BilbHe BisibHe BOJIOAIHHA
M0JIbCHKOI0 BOJIOAIHHS piBens BOJIOJAIHHSA
BOJIOAIHHSA
Fe poaymimo i Jemo p93yMil.o Ta ) BukopHCTOBYIO ) BiJ‘H:“H.C pOEyMi_H‘I‘r!X ME?DK?
MOKY BiOBiCTH JoGpe posymilo Ta | HOMBCBKY y poboTi Beiel indopmanii Ha pisui
He FOBOPIO KOPOTKHMH MOXY BHCIIOBHTHCA [T Y TIOBCSKIEHHOMY TeMH, BUTbHE
HOILCEKOI0 PEUCHHAMH BLIBHO HOIECEKOI0 JKHTTIL y PI3HEX BYC/IOBJIIOBAHHS HA Pi3Hi
cepax

Hanpuxiad, modicy

Hanpurnao, mocy
gionosicmu Ha
menegonuti
036iHOK

Hanpuxnad, moxcy
noAcHumu y nikaps, wjo
mypbye

006pe po3ymiio, npo 1o

eghexmueno
CRIZIKY8AMUChH 3
EUUMENAMU Y WIKOMT
abo y cadouky,

tdemoca y ginemax,
menesiziunux
npozpamax
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Appendix D: Alberta language and development
guestionnaire (ALDeQ)

Polish version

Paradis, J., Emmerzael, K., & Sorenson Duncan, T. (2010). Assessment of English Language Learners: Using Parent
Report on First Language Development. Journal of Communication Disorders, 43, 474-497.
Child English as a Second Language Resource Centre: http://www.chesl.ualberta.ca

Imie Nazwisko

Kwestionariusz jezykowy i rozwojowy (wersja dostosowana ALDeQ)©

A. Wezesne kluczowe etapy rozwoju

1. Kiedy Panstwa dziecko zaczgto chodzi¢?

3 = < 15 miesiecy

0 = > 16 miesiecy

Przyktady pierwszych stow dziecka (wraz z tumaczeniami):

wynik: /3
2. lle lat miato Panstwa dziecko, kiedy po raz pierwszy 6 = <15
wypowiedzialo stowo? a;:iﬁ:xlq)

4 =16-24

miesiecy (older
toddler - starszy
maluch)

0 = >25 miesiecy
(2 lata lub wiecej)

wynik: /6
3. Ile lat miato Pafistwa dziecko, kiedy zaczglo sklada¢ stowa w 6 = <24
krotkie zdania? IS
(maluch)
4 = 25 - 30 miesigc
krétkie zdania = dwa stowa, przyktad = ,, wiecej mleka” ,, wiecej (2to2 1% w h{
ody” przyblizeniu)
Przyktady krotkich zdar (z thumaczeniami): 0=>31
wynik: /6
4. Kiedy myséli Pani o innych dzieciach ktére Pani zna w tym wieku,
czy mysli Pani, ze Pani dziecko réznilo si¢ tym, kiedy zaczeto
uzywac jezyka?
3 = nie réznito sie wcale; 2 = troche sie réznito; 1 = réznito sie
W znaczacym stopniu 0 = bardzo sie réznito
wynik: /3
Aby obliczyé sume czesciowa dla Czesci A, dodaj jako mianownik | SUB TOTAL A
catkowity mozliwy wynik dla wszystkich pytan na ktére udzielono
odpowiedzi. Nastepnie dodaj wyniki odpowiedzi rodzicéw jako
icznik. Jesli udzielono odpowiedzi na wszystkie pytania,
ianownik wyni6stby 18 /
ALDeQ 1
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Paradis, J., Emmerzael, K., & Sorenson Duncan, T. (2010). A

Report on First 1

D

of English L

Journal of Ce
Resource Centre: hitp://www.chesl. ualberta.ca

Disorders, 43, 474-497. Child English as a Second Language

Learners: Using Parent

21. Yuy qurHHE € OpaTH Ta/uu cecTpu?
Axwo max, mo nepetidimy do numanna 22-27

Tak

22. Pipumii 6pat/cectpa 1
Crarts:

Crapmwit/-a Momozgummit /-a

JlaTa HapOKEHHS:

X

23. SIko10 MOBOK/-aMu roBOpHTh PimHuit Opar/cectpa 1 3 uTHOI0?

0
POL nikonnm

PM zaBaan

1
POL pinko

PM Ginpuicts
wacy

2

POL 50%
PM 50%

3

POL 3aBann

PM pinko

4
POL maiize 3apann

PM maiizxe Hikomn

24. SIx00 MOBOK/-aMU TOBOPHTH ITHTHHA 3 PimauM Gparom/cectporo 1?7

25. Pinumii 6pat/cectpa 2

Cratsb:

JlaTa HapoKEHHS:

Crapmmii/-a Monoammnit /-a

4

X

26. SIkoro MOBOTO/-aMH TOBOPHTE PimHuit Gpat/cectpa 2 3 AUTHOO?

27. SIKOr MOBOO/-aMH TOBOPHTH IUTHHA 3 PimHuM Gparom/cectpoto 1?7

0
POL nixonn

PM zaBxan

1
POL piaxe
PM 6insuicrs
uacy

2

POL 50%
PM 50%

3
POL 3apaan

PM piako

POL maiiae 3apaan
PM maiixe nikomn

(SIxmo y poxuni € Ginbie aiTei, To cIiA A01aTKOBO 3aN0OBHHTH

ai s

i INTHHH)
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Ukrainian version

Paradis, J., Emmerzael, K., & Sorenson Duncan, T. (2010). Assessment of English Language Learners: Using Parent

Report on First Language Development. Journal of Communication Disorders, 43, 474-497.

Child English as a Second Language Resource Centre: http://www.chesl.ualberta.ca

AHKeTa OLiHIOBAHHS PO3BHTKY MOBH

(Ananranis anraoMoBHOI Bepcii (ALDeQ)©

A. Panniii eran po3BUTKY

1. Komu Bama nutvHAa mo4yana XoauTH?

3 =< 15 micanis
0 => 16 micsauis

Ban: 3

2. Konu Baa jjuTHHA ckazana nepiie cioBo?

Hrwo nam 'smaeme, mo axe 6y10 NEPULE CLOBO OUMUHI:

6 = <15 micanis
4 = 16-24 micsamis
0 =>25 micauis (2

poxu abo mizHinTe)

Bban: 16

3. Ckineku Gyno Bamriii qUTHHI, KOTH BOHA TOYaNa CKIAIaTH TPOCTI
pedeHnn?

Ipocmi peuenna = dea cnoea, Hanpuknad = ‘Ginbuie monoxa’ ‘Ginbuie

6 = <24 Micamie

4 =25 - 30 micawis

u’ «oatl R (2to2%
600U ’°, «Oati MeHin IprGIHsHO)
ITlpurnadu kopomkux peyeHs. 0=>31
micaniBs (6mnkue
J10 3 pokiB)
Ban: 16

4. Ha Bamy nyMKy, 4 Biopi3HAeThCA Bama quTHHA 332 pO3BHTKOM Bif

OQHOMITOK?

3 = He BiApizHAETLCA; 2 = TPOXH BiApizHAETbCS; 1 = J0CHTH

BapisHAeThes; 0 = qy:ke BiapizHAETHCSA
Ban: /3

1106 migpaxyBaTn pe3yabTaT AJI8 YACTHHH A, CJIi1 JoAaTH Bei
MAaKCHMAJIbHO MOKJIHBI 0a1H i BuHcaTH B 3HaMeHHHK. ITotiM

nopaxyBaTH 6aiu BiAnmoBixel 0aTbKIB i BOHcaTH B YHCeNbLHUK. K0

BimoBini moxani Ha Bei NUTaHHA, TO 3HAMEHHHK NOBHHeH OyTH 18.

Pa3zom yacTuHa A

ALDeQ

1
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Appendix E: Home literacy environment (HLE)

Polish version

Burgess S., R. et al. (2002) Relations of the home literacy environment (HLE) to the development of
reading-related abilities. READING RESEARCH QUARTERLY October/Movember/December 2002 37/4

Imie Nazwisko
Kwestionariusz dotyczacy srodowiska jezykowego dziecka
(jgzyk ojczysty)
Ne | Pytanie Odpowiedi
1 W jakim wieku (w miesigcach) zaczeta Pani/zaczat Pan czytad
swojemu dziecku? (lesli nie potrafi Pani/Pan podaé
dokfadnego wieku, prosze oszacowaé)
2 lle czasu dziennie Paristwa dziecko spedza na ogladaniu
programoéw telewizyjnych/filméw w internecie oraz w
telewizii? (prosze oszacowac w godzinach).
3 Ile lat szkoty ukoriczyto dziecko? (jesli dotyczy)
lle lat nauki Pani ukoriczyta? (np. szkota podstawowa (8) +
4 liceum (4) + licencjat 3 = 15)
5 Ile lat nauki ukoriczyt Pani wspdtmationek (lub partner)?
6 Czy pracuje Pani poza domem? Tak | Nie
7 Jedli tak, jaki jest Pani zawdéd?
8 Czy Pani wspotmationek (lub partner) pracuje poza domem? Tak | Nie
9 Jesli tak, jaki jest jego zawdd?
10 | Jaki poziom wyksztalcenia planujecie Paristwo dla dziecka? s szkota podstawowa,
e liceum,
® technikum,
e szkota policealna
= wyksztalcenie wyisze
11 Ile godzin dziennie oglada Pani telewizje?
12 Ile godzin dziennie Pani partner (wspétmatzonek) oglada
telewizje?
13 | lle godzin dziennie spedza Pani w Internecie (np. na portalach
spotecznosdciowych, itp.)
14 lle godzin dziennie spedza Pani w internecie w sprawach pracy
15 | lle godzin dziennie Pani partner (wspétmatzonek) spedza w
internecie (np. na portalach spotecznoséciowych, itp.)
16 lle godzin dziennie Pani partner (wspétmatzonek) spedza w
Internecie w sprawach pracy?
17 Ile ksigzek czyta Pani miesigcznie?
18 Ile ksigiek miesiecznie czyta Pani wspétmatzonek (partner)?
19 | Czy obecnie czyta Pani ksigzke? Tak | Nie
20 | Jesli tak, jaki jest jej tytut?
21 | Czy Pani wspdtmationek (partner) czyta obecnie ksigzke? Tak ] Nie
22 | Jesli tak, jaki jest jej tytut?
23 | Jak czesto czyta Pani dziecku ksigzki? o codziennie
© raz nadwa dni
© raz natydzien
o dwa razy na miesigc
© co miesigc
o prawie nigdy
24 Czy Pani dziecko lubi czytac (jesli dotyczy)? © codziennie
© raznadwa dni
Jak czesto? (jesli dotyczy) o cotydzien
o dwa razy na miesigc
© co miesigc
o prawie nigdy
25 Czy Pani dziecko lubi opowiadac historie? Tak { Nie
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Ukrainian version

Burgess S., R. et al. (2002)Relations of the home literacy environment (HLE) to the development
of reading-related abilities. READING RESEARCH QUARTERLY October/November/December
2002,37/4

Im’a Ta NpizBuwe

AHKeTa MOBHOrO cepefoBu1LLa AUTUHU (pigHa moBa)

No MuraHHA Bignosigi
1 B AKomy Biui (B micauax) Bu novanu ymtatv gUTHUHI?
(AKWO He Nnam’ATaETe, TO BKaXIiTb NPUBAN3HO)
2 CKinbKM Yacy AMTMHA AUBUTLCA TenebaueHHA/Bigeo B
iHTepHeTI WoaHA? (BKaXiTb Y rogMHax)
3 Yu Bawa gMTMHa Xoauna 4o AMTAYOro Cagouky? Tak Hi
4 Ary oceity Bu maete? ® HenoBHa cepefHA OCBiTa
® cepefHA OcBiTa
® cepepHA-cneuianbHa
ocBiTa
e BuLWa ocBiTa (Bakanasp)
e BMLA OCBiTa (MaricTp)
iHWe
5 ARy oceiTy mae Baw 4Yonosik? . HenoBHa cepegHA OCBiTa
. cepefHA ocBiTa
. cepegHA-crnewianbHa
ocBiTa
. BULWWa ocBiTa (baKanasp)
. BULWA ocsiTa (maricTp)
. iHWe
6 Bw npautoere? Tak Hi
7 AKWO TaK, TO KUM Bu npauyloete?
8 Yu npautoe Baw 4onosik? Tak Hi
9 AKLLO TaK, To Kium BiH/BoHa npauyoe?
10 AKKiA piBeHb ocBiTH Bu xoTinKn 6 4aTk CBOIIA AUTUHI? HenoBHa cepefHA OCBiTa
cepefHA OcBiTa
® cepegHA-cneljanbHa
ocCBiTa
e BULWa oceiTa (bakanasp)
e BMLWWA oCBiTa (MmaricTp)
® jHwe
11 CKiNnbKK roguH WwoaHs Bu gutuemnca Tenesizop?
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12 CKinbKM roamH woaHA Baw 4oNoBiK AMBUTLCA Tenesizop?
13 CKinbKuM yacy Bu nposoaute 3a Komn'totepom abo 3
e/1eKTPOHHUMM TaS3KETAMM Y BilbHWIA Yac?
14 CKinbKuM yacy Bu nposoamTti 3a Komn'totepom abo 3
eNeKTPOHHUMM ragKeTamu nig vac npaui? (AKLWo
CTOCYETLCA)
15 CKinbKuM Yacy Baw 40n0BiK NpoBOAMTL 38 KOMMN' KOTEPOM
abo 3 eNeKTPOHHUMU ragHeTamu y BiNbHKUIA Yac?
16 CKinbKuM Yacy Baw 4onosik npoBoaMTL 3a Komn'loTepom
abo 3 eNeKTPOHHUMU ragyKeTamu nig Yac npayi? (AKWo
CTOCYETbCA)
17 CKiNlbKM KHUMOK BU YATAETE Ha MicAUb?
18 CKiNbKM KHWXOK Ball YONOBIK YMTAE Ha MicALbL?
19 Yu untaete B1 Ha AaHWUIA MOMEHT KHUry? Tak Hi
20 AKWO BiANOBIAL TaK, TO AKa Lie KHUra (Ha3sa abo asTop)?
21 Yu Ball YONOBIK YATAE HA AAHMIA MOMEHT KHUry? Tak Hi
22 AKLLO TaK, TO AKa L KHura?
23 AK YacTo Bu uMTaeTe Bawwii AUTUHI KHUMKKKN? . LoneHHO
. Yepes aeHb
. LLLOTUKHA
. Agidi Ha micaub
. KoreH micaupb
. Maitxe Hikonu
24 Yu Bawwa AMTMHa BMie yMTaTH? Tak Hi
25 Yu nobuTth Bawa agMTUHA onosigaTtk ictopii? Tak Hi
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Appendix F: Authors’ permission to translate and adapt
guestionnaires into Polish, Ukrainian and Russian

UNIVERSITY OF ALBERTA Department of Linguistics
FACULTY OF ARTS

4-57 Assiniboia Hall jparadis@ualberta.ca Tel: 780.492.0807
Edmonton, Alberta, Canada T6G 2E7 Fax: 780.492.0808

February 18, 2021.

Dear Sir or Madam,

1 give my permission to Victoria Kishchak to translate two questionnaires, the Alberta Language
Environment Questionnaire (ALEQ) and the Alberta Language Development Questionnaire
(ALDeQ), into Russian, Ukrainian and Polish for the purposes of her research.

Your sincerely,

Johanne Paradis
Professor and Associate Chair - Graduate

RE: HLE_guestion_Paoland

@ Burgess, Stephen <stephen burgess@swaosu.edu =

2715/2021 11:53 PM S

To: Wiktoria Kishchak

Hi Wictora,

Thank you for the note. Please uss the survey and make the changes you need for your project. |wish you
well with your project.

Il yow have any questions please ask,

stephen

stephen Burgess

Department of Psychelogy
SWOSU
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Appendix G: Ethics committee approval

UNIWERSYTET IM. ADAMA MICKIEWICZA W POZNANIU
Komisja Etyczna ds. badai naukowych prowadzonych z udzialem ludzi

Poznan, dnia 15 marca 2021 r.
SNJL/108/2020/2021

Pani

Mgr Victoria Kishchak

Zaktad Angielskiego Jezykoznawstwa
Stosowanego i Dydaktyki Jezyka Angielskiego
Wydziat Anglistyki

w miejscu

Szanowna Pani,

Uprzejmie informuje, ze dnia 15 marca 2021 r. Komisja etyczna ds. badar naukowych
prowadzonych z udziatem ludzi UAM wydata pozytywng opini¢ o projekcie badawczym pt.
“Wczesne predyktory czytania u dzieci monolingwalnych oraz  bilingwalnych:  badanie
podtuzne”. Pozytywna opinia dotyczy wniosku po dokonaniu korekty, ztozonego przez Panig w
dniu 3 marca 2021 r. (nr akt KE/2/2020).

Przesytam w zatgczeniu oryginat Uchwaty nr4/2020/2021 Komisji Etycznej ds. badan
naukowych prowadzonych z udziatem ludzi w wersji polskiej i angielskiej.

Z powazaniem

Prze

Komisji etycznej ds. badan nauk owadzonych z udziatem ludzi

prof. dr hab. alska-Kotaczyk

Zataczniki:

1. Uchwata nr 4/2020/2021 Komisji Etycznej ds. badar naukowych prowadzonych z udziatem ludzi
2. Resolution No. 4/2020/2021 of the Ethics Committee for Research Involving Human Participants

ul. H. Wieniawskiego 1, 61-712 Poznan

ﬁ -
/ \ tel. +48 61 829 44 24, fax +48 61 829 44 05
‘ r qR olaboch@amu.edu.pl

"

UCZELNIA k
Sasawenr . cseancy  EPACUR www.amu.edu.pl
sesmmomowot  HR EXCE N RESEARCH
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Appendix H: Answer cards (T1,T2)

Testing session 1. Answer card.

Name, Language

Date

1. RAN letters, time: card 1

card 2

2. PAisolation total (n),

(n) mistakes

3. Listening comprehension

Text 1

4. Sentence repetition

Correct

Text 2

Incorrect

5. RAN numbers

Time: Card 1

Card 2

6. PA deletion total (n),

(n) mistakes

7. Vocabulary knowledge
total (n),
8. Listening comprehension

Text 3

(n) mistakes

Text 4
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4.
5.
9. Reading words

10 Reading pseudowords

total (n), (n) mistakes

total (n), (n) mistakes

11. Letter knowledge
uc

LC

12. Pseudowords repetition

total (n), (n) mistakes

13. RAN objects . Time: card 1

14 RAN colors.Time: card 1

card 2

.__card2

15 PA Blending (24)

total (n), (n) mistakes

Comments
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Testing session 2. Answer card.

Name, Language Date
1. RAN letters, time: card 1 card 2
2. PAisolation total (n), (n) mistakes

3. Listening comprehension

Text 1 Text 2

4. PA Blending (24) total (n), (n) mistakes

5. Sentence repetition

Correct

Incorrect

6. RAN numbers

Time: Card 1 Card 2

7. PA deletion total (n), (n) mistakes

8. Vocabulary knowledge

total (n), (n) mistakes

9. Listening comprehension

Text 3 Text 4
1.
2.
3.
4.
5.
10. Reading words total (n), (n) mistak
11 Reading pseudowords, total (n), (n) mistakes
Comments
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Appendix I: Consonant phonemes in the three languages

Comparison of consonant phonemes in three languages

(Bi)labial Labio-dental (Post)Dental/Alveolar Alveolo- Post-alveolar Palatal Velar Glottal
palatal
hard soft hard soft hard soft
Nasal m m n n
Plosive p p t t k ki
b bi d d g g
Affricate v~wW 1s tsl 1 !
dz dz d3 (d3)
Fricative f fi $ I 3 x X & (R)
sl
' z Jr ()
vi z
Lateral 1 I
approximant
Approximant i
Trill r i

Note: green — common for all languages, blue — common for Russian and Ukrainian, red — common for Polish and Ukrainian, black - specific

for Ukraine, — specific for Polish

Source: Ukrainian: Pompino-Marschall et al. 2017; Russian: Yanushevskaya et al. 2019; Polish: Jassem 2003.

1 Palatalized sounds in brackets are the context-dependent allophones of the non-palatalized phonemes (i.¢. the so-called “half-palatalized sounds”).
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Appendix J: Testing materials in Ukrainian

PA blending (MABEL)

MNoegHaHHA doHem (v.1, 27.08.2022).Apkyw Bignosigeii. www.eldel-mabel.net

(A

0c06a, LLO NPOBOANTD TECTYBAHHA v ursteeerseeseessesssssrssessenssesss sessanseane

no€eAHAHHA POHEM

ApKyw Bignosigei

JRUSUUVNY i -} - LSOO

ID autnHu (Koa):

‘ Cratb ‘

Bik (poku Ta micaui)

HasBa wkonu (kopg):

BikoBa rpyna/knac

TecTyBaHHA CNig NPOBOAUTM BiAMNOBIAHO A0 NpOLLeaypV Ta BKAa3iBOK, NoAaHuxX B «[oegHaHHA doHem
V‘ — IHCTPYKLA 3 NpOBeAEHHA Ta OLiHIOBAHHA TecTy». BKasiBKM, BUAiNEHI YepBOHMM KONbOPOM, He

MOXHa 3MiHIOBaTH.

TecTyBaHHsA HeoBXigHO 3anNUcyBaTH Ha AUKTOGOH.

HeobXiAHO MaTH KapTKU ANA 03HaHOMAEHHA AUTHHM i3 3aBaaHHAM (OIM, MULLA).

YBa)KHO 3anuCyiTe KOXKHY BiANOBiAb AUTUHK, HE3A/IEXHO BiJ, TOTO UM BiAMOBIAb € NPAaBUIBLHOLD, UM Hi.

TecTyBaHHA CNif, NPUNKHWUTK, AKWO AUTMHA 3pobWTb WICTb NOMWNOK niapas, To6TO KOAM HeMae
JKOAHOrO CNiBNagiHHA GOHEM MiXK TECTOBUM CNOBOM i BiANOBIAAH0 AUTUHM.

* CKopo4yeHa Bepcia TecTy AnA AiTei CTapLuoi rpyny AMTAYOro cagouky - 10 cris.

Moexnanns ponem

Tecrosi ognHuui (Items) IPA** Bianosiab Pes;’;;m
1 T, /T-u/ (tv) o/
2 3-a, /3-a/ (3a) J2a/
3 W, -] (wi) o/
4 ix, /i-i-x/ (ix) fjix/
5 ne-s, /n-es/  (nes) | [lew/
6 a-a-X, /p-a-x/ (Bax) /dax/
7 c-u-p, [c-u-p/ (cup) [sir/
8 p-a-k, /p-a-x/ (pak) /rak/

© Caravolas, M, Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment
Battery of Early Literacy. All rights reserved. Bci npasa 3axuuieHi. 3ab0poHAETLCA BiATBOPEHHA, KONIOBAHHA, PO3MOBCIOAMEHHSA

abo nybnikauia maTtepianis 6e3 go3soNy aBTOPIB TECTY.

284



NoeaHaHHA doHem (v.1, 27.08.2022).ApKyw Bignosigei. www.eldel-mabel.net

9 y-x-o, /y-x-of (yxo) Juxof
10° o-c-a, fo-c-a/ (oca) Josa/
11 r-p-a, /r-p-a/ (rpa) /fira/
12 B-0-g-a, /8-0-p-a/ (soga) | /woda/
13 n-i-1-0, /n'-i--0f  (nito) /lito/
14 n-o-n-e, /n-o-n-e/ (none) | /pole/
15 p-u-6-a, /p-n-6-a/ (pu6a) /riba/
16 K-0-n-0, /k-0-n-0/ (kono) | /kolo/
17 ¢-n-0-H, /c-n-0-H/  (cnoH) /slon/
18 n-tT-a-x, /n-t-a-x/  (n1ax) /ptax/
19 C-H-i-r, /C’-W-i- 1/ (cHir) /s'niih/
20 X-n-i-6, /x-n"-i-6/  (xni6) /xlib/
21 c-T-y-n, fc-1-y-n/  (cryn) /stul/
22 n-a-p-K, /n-a-p-k/  (napk) /park/
23 M-i-¢-T, /M’-i-c-1/  (micT) /miist/
24 T-0-p-T, /T-0-p-1/  (TOPT) Jtort/
*[PA (International Phonetic Alphabet)
Cyma npaBuabHUX Bignosigei Cyma npaBuAbHUX
(ckopoueHa Bepcis): /10 Bignosigei (nosHa Bepcin): /24

© Caravolas et al. (2022). Multilanguage Assessment Battery of Early Literacy. All rights reserved. Bci npasa

3aXMLLEHI.
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0co6a, WO NPOBOAUTE TECTYBAHHA: e vvvervrassas sesssssessssserasassanns

PA isolation (MABEL)

BUOKPEM/EHHA ®OHEMMU
Apkyuw Bignosigei — MTOYATKOBA ¢OHEMA

RN 1 F- ) - H R

1D guTnHKM (Koa):

Cratb

Bik (poku Ta micaui)

Hasea wkonm (Kop):

Bikosa rpyna/knac

\j Bignosigj 3anncyemo Ha AMKTODOH.

3anuc TpaHCKpUNLi BiANOBIAI AMTMHK (NOBTOPEHHA NCeBAOCA0Ba Ta BiANOBiAb) € 060B'A3KOBOID, AKLLO
BOHa BiApi3HAETLCA Bif NpaBWLHOI Bignosigj.
Cni g NPUNUHWTU TECTYBAHHA, AKLLO 3AiHCHEHO YOTUPU NOMWAKW NiAPAA B OAHIN 3 YACTUH (8 TeCTOBMX
0AMHMUB) Uboro 6OKY 3aBAaHb.

NouaTtkoBa poHema — Bnok 1

© Caravolas, M., Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment Battery of Early

Cknag CVC T:::::s:::;n doHema Tp:i:c::;:?iﬂ Banu 2/1/0
3ik  [zik/ [/
Hyp /nur/ nf
nat /pat/ /e/
mow /maf/ [/m/
syk /fvuk/ N
6ar /bat/ /bf
ken [kep/ /k/
nyy [fluts/ I
Cyma 6anis (CVC): /16
Cknapg CCVC T:::::::::;ﬂ ®oHema | TpaHcKpunuia signosigi | Baau 2/1/0
Tpau [ftratf/ It/
cBik [fsvik/ Is/
¢non [fbop/ Vifl
npot /prat/ o/
6nmu  /birf/ /b/
Apyw /druf/ /d/
knot [klat/ I/
Bpem / vrem / v/
Cyma 6anis CCVC: /16
MouartkoBa ¢poHema_ cyma Ganis: /32

Literacy. All rights reserved. Bci npasa 3axuieHi. 3a60pOHAETBCA BiATBOPEHHA, KONIKOBaHHA, PO3NOBCOAMKEHHA abo nybnikaujia
matepianis 6e3 go3sony asTopis TecTy.
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PA deletion (MABEL)

BUOANEHHA ®OHEMM
ApKyw Bignosigei

0Oco6a, WO NPOBOANUTD TECTYBAHHA: ...cvveereecee e eerens e ses e cesiseseseanens Jata: e
ID guTiHKM (Koa): Cratb Bik (poku Ta micayi)
Hassa wkonu (Kopa): BikoBa rpyna/knac
TecTyBaHHA CNif, 3aNUCyBaTH Ha AUKTODOH.
J YBIMKHIiTb CEKYHAOMIpP, AIK TINbKW AMTUMHA Ha3Be Neplue NCeBA0CA0BO 3 610Ky.
BUMKHITb CEKYHA,0MIp, AIK TiNbKU AUTUHA AACTb OCTAHHIO BiANOBIAb 3 610Ky.
3anuc TpaHcKpuNuii Bignosiai AMTUHKU (NOBTOpeHHA NceBAoOCNOBa Ta BiANOBiAb) € 060B’A3k0BOIO,
AKLLO BOHa BiApi3HAETLCA Bif, NpaBUNbHOI BigNOBIA,.
_HE npunuHAiTe TecTyBaHHA, C/if BAKOHATH BCi 3aBAaHHA.
MNouatkosa poHema— Bnok 1
MNceBpocnoso | TpaHCKPMNLiA NOBTOPEHHA el cE TpaHcKkpMnuia Bignosigi banu
oA P puny P BignoBigb P PHNLYA BIAN0STA 2/1/0
pod /rof/ (od) /of/
Bak [vak/ (ak) [ak/
aic [dis/ (ic) [is/
nek /pek/ (ex) /ek/
ByH [vun/ (yH) fon/
Bnok 1, yac: o COK Bnok 1, cyma 6anis /10
MNouyatkoBa ¢poHema — Bnok 2
MNcespocnoso Tpauckpunuja Ouikysana TpaHckpunuia Bignosiai banm
A NOBTOPEHHA signosigb P PUILIA BANOBIA 2/1/0
cnek /[spek/ (nek) /pek/
npaw /praf/ (paw) /raff
6noH /blbn/ (non) flon/
knet [klet/ (net) [let/
TpUH ftrin/ (puH) frin/
Bbnok 2, yac o CEK Bnok 2 cyma 6anis /10
Bnoklta2,yac | cex Cyma 6anie (Bnok 1 Ta 2) /20

© Caravolas, M, Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment
Battery of Early Literacy. All rights reserved. Bci npaBa 3axuiieHi. 3a60poHAETLCA BiATBOPEHHA, KOMIKOBaHHSA, PO3MOBCIOAMKEHHA
abo nybnikauia matepianis 6e3 go3B0/y aBTOpIB TECTY.
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RAN colours (MABEL)

LUBMAKE ABTOMATH30OBAHE HASMBAHHA (RAN) - KO/IbOPU

a TECTOBi KAPTKM

TpeHyBanb

© Caravolas, M, Kishchak, V., Mikulajov, M., Defior, S., & Seidlova Mélkové, G. (2022). Multilanguage Assessment Battery of Early Literacy. All rights reserved. Bci npasa saxwuseni
336.0POHAETER BIATBOPEHHA, KONIIOBAHHA, PO3NOBCIOMMEHHA 360 NYBAIKaLYA MaTepiania 6e3 40380y aBTOpIB TecTy

Tecrosa Kaj
€CTORA XADT LUBMake aBTOMaTM3oBaHe HasueaHHA (RAN) - konbopw (v.1, 27.08.2022)

IHCTPYKLIA 3 NPOBEACHHA Ta OLJHIOBAHHA TeCTy
www.eldel-mabel.net

© Caravolas et al. (2022). Multilanguage Assessment Battery of Early Literacy. All rights reserved. Bei npasa saxlen
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LLiemake aeTomaTusoBaHe HasuBaHHA (RAN)

KONbOpH

ApKyuw Bignosige#n

0cob6a, L0 NPOBOAUTL TECTYBAHHSA: wcevreeucerrsessasnesssesereassresrsssesens

JaTa: e

ID gauTuHK: (Koa)

Cratb:

Bik (poku i micaui):

Homep wkonm: (kog)

Bikoea rpyna/knac:

. |

YBIMKHITb CEKYHA0MIp, AIK TiNbKK AWMTUHA NOYHE HA3MBaTU NEpPLUUA Konip.

BUMKHITb CEKYHAOMIp, AK TiNbKW AUTUHA Ha3Be OCTaHHIN Konip.

TecTyBaHHA Cnig, 3anNMcyBaTH Ha MKTO(OH.

Mia Yac TecTyBaHHA 3a3HavaiiTe BCi NOMWAKK Ha apKyLli Bignosiaen.

MNam’ATaliTe, WO NOMWUAKK, AKI GUTUHA BUNPABAAE cCamocTinHo (aBToKopekuii), HE paxyloTbea Ak

TecTyBaHHA Cnig NpoBOAWMTU BigNOBIAHO OO Npoueaypu Ta BKasiBOK, No4aHWX y AoKymeHTi “RAN
KOMbOPW — iIHCTPYKLIA 3 NpOBeAeHHA Ta OLiHIOBaHHA TecTy”. He 3MiHIOWTe BKa3iBKM, WO 3a3HaYeHi
4YepBOHUM KOJIbOPOM.

NOMUKK.

RAN Konbopu 1

YepBOHMA WOBTHIA 3eNeHUi CUHIM YOpPHUH 3eneHuii HWOBTHUIA YOPHUIA
3eNeHUid CMHIH YepBOHMWHA YOpPHHUIA CHUHIA YepBOHMA CHUHIA WOBTHIA
YEepBOHUA | 3eneHui OBTUH YOpPHUIHA OBTUH CUHiA YOpPHUIA 4YepBOHUA
3eneHUid YOpPHUIA CUHIl YepBOHUIA 3eeHMid OBTHHA CHUHIA 3eneHuit
YEpBOHUA | KOBTHH YOPHHIA HOBTHH 4YepBOHMIA CHHIA 3eNeHUiA YOPHUIA

Yac (cex.) RAN 1: Momunkm RAN 1:

RAN konbopwu 2

3e/eHMid YOPHMIA YepBOHMIH CUHIl KOBTHIA 4YepBOHMUA YOpPHMIA WOBTHIA

4YepBOHMIA CHHIN 3e/1eHUi ¥OBTHIA CUHIM 3e/1IeHHid CHHIi YOpPHMIA
3€/1IeHUIi | YEepBOHMIA YOPHUHA JKOBTHIA YOpPHMIA CUHIN OBTUIA 3eneHui

YepBOHMIA OBTHHA CHHIH 3eneHni YepBOHMIA YOPHMIA CHHIi YepBOHMMH
3eNeHui YOPHMIA WOBTUIA YOPHMIA 3eNeHui CUHIN YEPBOHMUIH | MOBTUH

Yac (cek.) RAN 2:

Momunku RAN 2:

© Caravolas, M., Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment Battery of
Early Literacy. All rights reserved. Bci npaBa 3axvileHi. 3a60pOHAETLCA BiATBOPEHHSA, KONiOBaHHSA, pO3N0OBCHOAXKEHHA abo nybnikauia
marepianis 6e3 403BOAY aBTOPIB TECTY.
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RAN objects (MABEL)

LLIBUAKE ABTOMATU30BAHE HA3UBAHHSA (RAN) — OB’EKTU
TPEHYBAJIbHI TA TECTOBI KAPTKU

TpenypasHa KapTka

© Caravolas, M., Mikulajov4, M., Defior, S., & Seidlova Malkova, G. (2018). Multilanguage Assessment Battery of Early Literacy. Al rights reserved. Not for reproduction,
copying, dissemination, or publication without permission of the authors.

LLiBuake aBTomaTuzosaHe HasueaHHA (RAN) 06’exTv - TpeHyBanbHI Ta TecTosi kapTu (v.1, 27.08.2022)

www.eldel-mabel.net
Tectosa kapTka 1

@ X
T %
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a\

e A » ~
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© Caravolas, M., Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment Battery of Early Literacy. All rights reserved. Bci npasa 3axuweHi.
3a60pOHAETLCA BIATBOPEHHA, , PO3NOBC abo ny 6e3 go3sony asTopis TecTy.
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LLIBuake aBTomaT3oBaHe HasmBaHHA (RAN) 06’ekTn (v.1, 27.08.2022)
ApKyw signosigeit. www.eldel-mabel.net

LUBMAKE ABTOMATU3OBAHE HASMBAHHA (RAN)
OB'EKTU
ApKyw Bignosigei

Ocoba, L0 NPOBOAUTbL TECTYBaHHA: .. Nata:

Bik (poku i micaui):

ID gutnHK: (Koa) ‘ Cratb:

Hassa wkonm:

(koa) Bikosa rpyna/Knac:

TecTyBaHHA CAif4 NPOBOAUTM BiANOBIAHO A0 NPOLEAYPU Ta BKa3iBOK, NOAAHUX Y AOKymeHTi “RAN o6'ektn —
IHCTPYKLiA 3 NPOBEAEHHA TECTYBaHHA Ta OUiHIOBaHHA”. He 3MiHIONTE BKa3iBKM, WO 3a3HAYEHI YEPBOHWUM
KONbOpOM.

YBIMKHITL CEKYHAOMIP, AK Ti/IbKK JUTUHA NOYHE HAa3WBAaTK NEpLUIXn Ma/IlOHOK.

BUMKHITb CEKYHAOMIP, AK TINbKA AUTHHA Ha3Be OCTaHHIA MaNoOHOK.

TecTyBaHHA CAif 3aNUCYBaTH HA AUKTOMOH.

Mip vac TecTyBaHHA 3a3Ha4YalTe BCi NOMW/IKKM Ha apKywi Bignosige.

Mam’aTaiTe! MoMUAKK, AKI AMTMHA BUNPABAAE camocTiiHo (aBTokopekuii), HE 3apaxoBytoTbea AK

MNOMU/IKK.
RAN Kaptka 1
nes KiT OKO cTin KAoY cTin OKO KAy
KiT KAy nes OKO KAy KiT cTin KiT
nes OKO ctin nes KiT KAy OKO nes
OKO cTin KiT Knwoy cTin nes KAty OKO
cTin nes cTin KiT OKO KiT KoY nes
Yac (cek) RAN 1: Momumnkm RAN 1:
RAN KapTka 2
ctin nes KAy OKO KiT KAy nes ctin
KN4 cTin OKO nes KiT nes OKO KAy
nes OKO crin KiT KAy OKO cTin KiT
OKO KAty KiT cTin nes KAy KiT nes
cTin OKO nes KiT OKO KiT cTin KAoY
Yac (cek) RAN 2: NMomunku RAN 2:

© Caravolas, M., Kishchak, V., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Muitilanguage Assessment Battery of
Early Literacy. All rights reserved. Bci npaea 3axuwieHi. 3ab0pPOHAETLCA BILTBOPEHHS, KOMNIKOBAHHA, PO3MNOBCIOMKEHHA abo nybaikayjia
matepianie 6e3 fo3sony aBTopiB TECTY.

3anuMuWiTh OKPEMO pe3ynbTaTH NEepPLIOro Ta APYroro TeCTy, a TAaKOM cepeAHiﬁ pesyabTaTt o6ox
Tecris.

Yac Momwunkn
(B cexyHpax) (KinbKicTb cnis)

RAN kapteka 1

RAN kaptka 2

RAN 06’eKTU: cepeHiii pe3yabTaT
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RAN letters (MABEL)

LUBUAKE ABTOMATU30BAHE HASUBAHHA (RAN) - NNITEPU

TpeHyBanbHi Ta TECTOBI KAPTKU

54 © =2 © 4

o N~ O

o O ©

@© Caravolas et al.(2022). Muitilanguage Assessment Battery of Early Literacy.

C A I O

guage Assessment Battery of Early Literacy. All rights reserved. Bci npaga 3axuueni

LiBMaKe aBTOMaTH30BaHe HasuBaHHA (RAN) — nitepu (v.1,27.08.2022)
TpeHyBanbHi Ta Tectosi kapTku. www.eldel-mabel.net

C A O a

2
—
2

o H N N

All rights reserved. Bci npasa saxuuieHi.

 © O & N
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LWBUAKE ABTOMATU3OBAHE HASUBAHHA

(RAN) - NITEPU

Apkyuw Bianosiaei

0coba, WO NPOBOANTL TECTYBAHHA «..cveeeeeeeeeereeesessseree s

[Jara: .

ID gutuHK: (kopg)

Cratb:

Bik (pokm i micauj):

Hazea wkonu: (kog)

BikoBa rpyna/knac:

TecTyBaHHA cnig NPOBOLWTM BILNOBIAHO 4O NMpoOUEAypuM Ta BKA3iBOK, NOAAHWX Yy AOKyMeHTi “RAN
%“ NniTepu — IHCTPYKLiA 3 NpoBeAeHHA Ta OUjHIOBAHHA TecTy”. He 3miHIOMTE BKa3iBKM, WO 3a3HaueHi

4YepBOHWUM KONbOPOM.

YBIMKHITb CeKyHA0MIp, AK TiNbKK AUTHHA NOYHE HAa3MBaTU NepLULy NiTepy.

BMMKHIiTb CEKYHA,0MIp, AK TiNbKM AUTUHA Ha3Be OCTaHHIO NiTepy.

TecTyBaHHA CAif 3aNMCYBaTU Ha GUKTOGDOH.

Mip, vac TecTyBaHHA 3a3HavaiiTe BCi NOMMAKK Ha apKywi Bignosigei.

Mam’ATaiiTe, WO NOMU/IKM, AKI AUTUHA BUNPaBAAE camocTiiiHo (aBTokopekuii) HE paxyioTbca, AK

NOMWAKHK.

RAN nitepu 1

n a o [ a o a
o c n a [ n c
n o a a a c A
o a c n o a c
n a a a n c o
Yac (cex) RAN 1: Momunkm RAN 1:
RAN nitepn 2
o A n c a n a
n c o a c o c
o n il a a c a
n a c o n a c
o a a a o c n
Yac (cek) RAN 2: Momunku RAN 2:

3anuwiTh OKPEeMo pe3y/ibTaTv NEpLIOro Ta APYroro TECTy, a TAKOXK cepeaHii pesynbrat 060x

TecTiB.

Yac
(8 cekyHaax)

Nomunkn

RAN NITEPU 1

RAN NITEPU 2

RAN (JTITEPU): cepegHiii peaynbTat
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RAN numbers (MABEL)

LLIBUAKE ABTOMATU3OBAHE HASUBAHHA (RAN) - LUDPU
a e TPEHYBAJIbHI TA TECTOBI KAPTKU
)

2 3 6 7 9

s, M., Kishchak, V

8iATBOPEHHA, K

Tecrosa kaprxa | LLiBMAKe ABTOMATH30BaHE Ha3WBaHHA (RAN) —umudpu (v.1, 27.08.2022)

TpeHyBanbHi Ta TecTosi KapTku. www.eldel-mabel.net

9 6

NOe e
N N O W N
AN W NN g @
N N N W
<N O NN W
W N W Q

o W SN W N
A o q N

© Caravolas et al. (2022). Multilanguage Assessment Battery of Early Literacy. All rights reserved. Bci npasa 3axuiueHi
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0coba, L0 NPOBOLAUTL TECTYBAHHA: ...eceerevereeresenrreensssensaeassenssasees

LWBUAKE ABTOMATU3OBAHE HASUBAHHA
(RAN) - UUWOPU
ApKyw Bignosigeit

Hara: ......

ID autnHK: (koa)

Cratb:

BiKk (pokm i micaui):

Homep wKonu: (Koga)

BikoBa rpyna/knac:

o KONMbOpOM.

I
k) YBIMKHITb CEKYHOOMIP, AK TiNIbKKM AUTUHA NOYHE HA3MBaTK NepLuy uMdpy.
BUMKHITb CEKYHAOMIP, AK TINBKM AUTUHA HA3Be OCTaHHIO Undpy.

MNig 4ac TecTyBaHHA 3a3HauyTe BCi NOMWAKKU Ha apKyLwi Bignosigen.

TecTyBaHHA Cig 3anUcyBaT Ha AMKTOGOH abo iHWKWIA 3aNUCYO4UA NPUCTRIN.

TecTyBaHHA Cnig NPOBOAMTM BiANOBIAHO A0 NpoueaypW Ta BKasiBoK noganux B “RAN umdpu —
J {HCTPYKUiA 3 NpoBeAEeHHA Ta OUiHIOBaHHA TecTy”. He 3MiHIOITe BKa3iBKM, WO 3a3Ha4eHi YepBOHUM

MNam’aTtarTte! MoOMUAKMK, AKI AUTMHA BUNPABAAE CamocTiiiHO (aBTokopekuji), HE 3apaxosyloTs AK

MOMWAKY.
RAN uudpmu 1
cim ABa [es’aTb M WwicTb AEeB’'ATb Asa WicTb
AEeB’ATb M cim wicTb TPH cim M ABa
cim [eB’ATb ABa wicTb Asa M wicTb cim
AeB’'ATb wicTb U cim AeB’'ATb ABa M AeB’'ATb
cim ABa WwicTb ABa cim M AeB’ATb WicTb
Yac (cek.) RAN 1: Momunku RAN 1:
RAN uudpu 2
AEeB’ATb wictb cim M Asa cim wictb ABa
cim PH AeB’ATb ABa KM AEeB’'ATb PH wictb
AeB’'ATb cim wicTb ABa WwicTb TPH ABa AeB’'ATb
cim ABa U BeB'ATb cim wicTb TPH cim
AEeB’ATb wictb ABa wicTb AeB’ATb PH cim ABa
Yac (cek.) RAN 2: Momunku RAN 2:
Yac Momunku
(B cekynaax)
RAN LIMOPU 1
RAN LIUOPU 2

RAN (LIU®PH): cepepHili peaynbTat
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Letter naming (MABEL)

3HaHHA ByKBKM — ycHe Ha3uBaHHA (v.1, 27.08.2022)
ApKyw sBignosigeid.www.eldel-mabel.net

3HAHHA BYKBU - YCHE HASUBAHHSA
ApKyw Bignosigei

0co06a, L0 NMPOBOANTE TECTYBAHHA  wevirerrerins enssrsrsasssssssssnsssssaranes i) 7= E R,
ID gutuHm: (kog) Cratb: Bik (poku Ta micaui):
Homep wkonu: Bikosa rpyna/knac:

s [loTpuMyTECA IHCTPYKLIM, NoAaHKWX B «3HaHHA BYKBKM — IHCTPYKLA 3 NPOBEAEHHA Ta OLHIOBaHHA
TecTy». He 3MiHIOWNTEe BKa3iBOK, WO BUAINEHI YEPBOHWM KONBOPOM.

* 3anucyiWTe TecT Ha AMKTOGOH abo IHWMIA 3aNMUCYIOYMA NPUCTPIN.
e [ligpaxyiTe okpemo 6anu gns Hase ByKe Ta 3ByKis.
e 3a KoXHy NpaBWAbHY BigNoBiAb cTaBumo ¥ y BiANOBIAHIN KONOHLI 38yK aBo Ha38a ByKau.

e 33 KOXHY HENpPaBWAbHY BiANOBIAbL CTaBUMO ¥, y BUNaaKy aBToKkopekuii AK, a AKwo AuTKMHa He
Bi4NOBIAAE, TO CTABUMO —.

o AKWo AuTMHA 3pobuna NOMKUAKY, TO CNig 3anMcaTv HENPaBUAbHY BiANOBIAbL B KONOHL,
Bipnosigb.

s [ligpaxyiiTe pe3ynbTaT¥ BignoBigei Bcix 3ByKis Ta Ha3Bs 33 ByKB yKpaiHcbKoro andasiry,
BpaxoByto4n ByKBM iHiLianie AUTUHM.

®  FAKWO AUTMHKU CYMHIBAETLCA BiANOBIAATHU YM Hi, TO CNiA 3a0XOTUTH AUTUHY NPOAOBXKYBATK, afe He
nigKasysaTuv BignoBsigb.

e [IpMNMHAEMO TECTYBaHHA, AKWO AWTMHA He B 3M03i Has3BaTu N'ATb OyKe nigpaa, nogakouu
HenpaBWAbHI BiANOBIA AK 3BYKiB TaK | 6yKB, abo 30BciMm He Bignoeigae.

e Ypara! fIKWO B KONOHKAX 38YK ma Ha3aa ByKBM 3a3HaueHi anbTepHAaTUBHI NpaBMAbHI BigNoBIAi, TO
noAaHHA AUTWHOK OAHOrO 3 BapiaHTIB BBAXKAETbCA NPaBW/ILHOIO BiANOBIAAH0, 32 AKY HAAAETLCA
(1 6an).

© Caravolas, M., Kishchak, V., Mikulajova, M., Defior, S., 8 Seidlova Malkova, G. (2022). Multilanguage Assessment Battery of
Early Literacy. All rights reserved. Bci npaBa 3axuuieHi. 3a60poHAETLCA BiATROPEHHA, KONiKOBaHHA, PO3NOBCIOAeHHA abo nybnikauin
marepianis 6e3 go3sony asTopis TecTy.
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Cnig nigpaxyBaTu KinbKictb ByKB, WO 6yNK NOKa3aHi AUTKHI, KinbKicTb BYKB, AKi Bynn Ha3BaHi
HenpaBW/IbHO, @ TAKOXK KiNbKicTb BYKB, AKi Bynu Ha3eaHi npaeunbHo. OKpemo anA ByKB Ta 3BYKiIB.

3HaHHA ByKBK — ycHe HasuBaHHA (v.1, 27.08.2022)
ApKyw Bignosigeit.www.eldel-mabel.net

Mani 6ykeu

Benuki 6yKBu

3BYK

Ha3Ba

3BYK

Ha3Ba

Kinekictb 6yKB, wo bynm
noKasaHi (30 momeHTy
NPUNMHEHHA TECTYBaHHA)

KinbKicTe HenpaBUAbLHO
Ha3BaHuX ByKe (pazom 3
BigmoBoOIO BignoBiai abo
6paxkom Bignosiai)

KinbKicTe npaBUAbHUX
signoeigeii (spaxosyloun
aBTOKOPEKTH)
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Im’a Ta Npi3BMLwE

Language development test: Vocabulary subtest

Test rozwoju jezykowego TRJ (Smoczynska et. al. 2015)

Test Rozwoju Jezykowego. ©Instytut Badan Edukacyjnych, Warszawa, Wrzesien 2015

AZanToBaHW HA YKpaiHCbKy moBy niarect_TRJ

HA3MBAHHA CNIB

N CnoBo MuTaHHA BignoBiab banwm

ni cTpubae Lo BiH pobuTts?

1 mipse Lo BiH pobuTts?

2 A0iTb Lo BiH pobutb?

3 3arpibae LLlo BoHa pobutb?

4 BMOMBaE Lo BiH pobutb?

5 Anpurye Lo BiH pobuth?

6 posnayTye LLlo xTocb pobuts?

n2 AMMOoXia, Lo ue?

7 KaKTyc Wo ue?

8 606ep Wo ue?

9 NYCTUHA Lo ue?

10 BoAocnag, Lo ue?

11 Baru Lo ue?

12 MyXomop LWo ue?

13 Koana Lo ue?

14 BECNo Wo ue?

15 ramak Wo ue?

16 BiTPMANO Wo ue?

17 Komnac Lo ue?

18 Komap Lo ue?

19 asten Lo ue?
Yeara! ¥ 3asgaHHi Homep 20 3miHa nuTaHHA!

20 BeTepuHap XTo ue?

21 Tepmoc Wo ue?

22 wanat Lo ue?

23 NyK Lo ue?

24 MNOHTOH Wo ue?

25 MaHeKeH Wo ue?
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Test Powtarzania Pseudostéw

®©Instytut Badar Edukacyjnych

Szczewczyk J, et al. (2015)

A | Micesdocnoso MNpasunbha signosigb (1 6an) - | IHwa signosige (0 6anis) - | Ban
nigKpecauT 3anucatu

1 | TOMHH TOMHM

2 HAOEK HAZEK

3 NIXoL, nixouy,

4 | CKPITE CKPITE

5 FOLLEHHE TOLWEHHE

6 | ANOHINA ONOHINA

7 | NNAK’EMHIX NAAK'EMHIX

8 | BUCOKIE] BMCOKIE

9 | MOYYMIMHWM NOYYMIAHWTA

10 | YHOHOBICbKO YOHOBICbKO

11 | AHOMOTHIA AHOMOTHIA

12 | 3rOTATKA 3rOTATKA

13 | BOBUDYTKA BOBU®YTKA

14 | TPYBHUM TPYBHUM TAYBHUM

15 | no4Ynn noumn nouun

16 | MO3OHT MO3OHT MOMOHT

17 | PAMEIO pamero namero

18 | KPYMICKRY KpyHicky KNY4icKy

19 | TYTYYHE TYTEeuHe TyTeuHe

20 | MEPABOB‘E nepasos’e nenagos’e

21 | APATHEHIA aparHenia aparHeHin

22 | OTNAPACTAK oTnapacrak oTnanacrak

23 | CTPACYMENA cTpacynena cTnacynena

24 | ANATEYHUXKU DNATEUHUXU ANATELHUXM

25 | LUGABMMAXAA ¢ i ¢ ]

26 | OMMHYMI ounHyui ouuHydi

27 | YOPUKEBYMX YNPIKEBYMX yNpU4YeBHmMX
ynpuwes4nx

Pseudoword repetition test. Test powtarzania pseudostow (Szewczyk et al. 2015)

305



Im’a Ta Mpi3zBue

Language development test: Sentence repetition subtest

Test rozwoju jezykowego TRJ (Smoczynska et al. 2015)

TecT Ha NOBTOPEHHA peyYeHb

Homep 3aBaaHHA Ta BigNoBIAb banu
T1 Y KOni KonbopoBa napacons
T2 MiHreiHM rapHi nnasui
T3 OneHKa He nobuTb XoAUTH B KanoLuax.
T4 MeTpo MmycuTb 3abpaTn BpaTta 3 cagoUKa
1. Mama roTtye NnMporu 3 arogamm
2. CriHn nodapboBaHi B *KOBTUI Konip
3 LiTM noigyTe Ha BiANOYMHOK A0 Aicy
4. AHTOH Byae NnUTK rapaye Kakao
5. AHA niwna B napk 36MpaTh KalwTaHU
6. Y Mapka byna uykepka, ane BiH i He 3'iB
7 BOHM MOXyYTb 3'icT MOpPO3KBO 3 HpyKTaMu
8 Bbabyca nosuHHa Byna noixaTy y marasuH
9 CaHpgani cxoBaHi nig, NiXKom
10 BoHa He morna i3guTu Ha Benocuneai
(poBepi)
11 Cepriit He xo4e NUcaTU AUCTa A0 NpUATens
12 MawwuHa 6yna nomuTnia gageto
13 KaTsa He Byae cnisaTu nicHi
14 BiH He Byae WyKaTU WKapneTKu y wadi
15 Mwuxaitno gueuTbea, AK Yonosik dapbye
nignory
16 [AvBaH 6yB 3HULLEHWIA NCOM
17 Mupocnas 3MoxKe rpaTi Ha Komn’totepi
18 Codin BBarKae, WO B piyLi X0N04Ha BOAA
19 To He Ta KapTUHa, AKY HamantoBana Ona
20 Crineub, Ha AKOMY cuAiB Mill aiaycs,
31aMaHui
21 TboTA BipilLMNA BNALITYBATHU BEYIPKY
22 B3yTTA, AKe Bubpana KaTtepuHa, mane
23 AKY6 3HaMLWOB WankKy, AKy 3arybuna 6abua
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24 CoHA npocuTb TaTa, Wob BiH Kynue
Komn'ioTep
25 Niwnu go xni6HOro mara3uHy, Ae € CBiXKUA
xni6
26 OneHa roaye nca, AKOro Nnogapysanu |BaHy
27 BikTop cepgusca Ha cecTpy, 60 BOHa
3namana Momy oniseup.
28 Cyn, AKMIA NPUroTYBaB TaTo, AYXKE CMAYHUIA
29 To He TO YONOBIK, AKOro 3aNPocUAMn BaTbKK
30 0Ob6iyAHa Haropoaa Hac CTUMY/IIOE A0 npai
31 HaTanis wuBe B 6yauHKy, 6ina Aakoro €
AUTAYMIA MaUAMHYMK
32 MeTpo no3uyae 6paToBi PIOK3aK, KoK BiH
Momy noTpibHuin
33 Yonosik, AKOMY A3BOHMB HaTbKO, HaM Aye
aonomir
34 Mama He byae rpaTy 3 Mapi€to, NOKM BOHa

He BMbayuTbCA
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One-minute word reading task (MABEL)

YUTAHHA CANIB (1 XBU/IUHA)
a e TECTOBA KAPTKA
&

f Kym HU3

i nes pivi
™ Hic YT
AK pot aim
BM OKO op,
Hi ain mep,
wo BiK wap
Ha AeHb YK
3a nec mMmup
Ti xop CBiT
4yu pis wuA
HY m’ay CKaTt
MU COH BOAa
Ae oca 3uma
no com mama
ox CUH TaTo
iB Bi3 cama
Big piK mano
ANnA TUH paHo
nig, puc nito
cag nik BeCHa
KiT TakK cNnoBso
ciK nig, aino
Kap caa KiHO
pir pas mMuwa

© Kishchak, V., Caravolas, M., Mikulajova, M., Defior, S., & Seidlova Malkovd, G. (2022). Multilanguage Assessment
Battery of Early Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without
permission of the authors.
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YUTAHHA CANIB (1 XBU/INHA)

TECTOBA KAPTKA
A Kym HU3
i nes pivi
™ Hic YT
AIK por Aim
BMU OKO op,
Hi ain mep,
wo BiK wap
Ha OeHb WKYK
3a nec mMmup
Ti xop CBiT
um pis wua
HY m’ay CKaT
MU COH BoAa
ae oca 3uma
no com Mama
ox CUH Taro
iB Bi3 cama
Bif, piK ma”no
anAa TVH paHo
nig puc nito
cag niK BeCHa
KiT TaK cnoBeo
cik nip, aino
Kap cag KiHO
pir pa3 MuLa

© Kishchak, V., Caravolas, M., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment
Battery of Early Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without
permission of the authors.
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YUTAHHA NCEBAOCAIB (1 XBU/IUHA)

TECTOBA KAPTKA
i Yak TBeyva
a wam cora
ne KOX Murp
aB nar nomna
no waH nocka
61 pou cura
co nyo CUNKa
im rik mopda
oB poKa WwaHaH
ap cemo Bnasa
i nynb Kopma
ny myno WKaHK
iK necna Bupar
or peno nomHara
3i MOHa OKCO
ca Becra BYMKa
py niHo mouer
KoC »eapo WMCcKa
Xxom BicHA cunor
nes crara MOTCOBb
pod ninb nosarb
Kix nicox mepeBo
ixo KicoK douku
3ap oniHb He3ao
cao KpiTKa sanor

© Kishchak, V., Caravolas, M., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2022). Multilanguage Assessment
Battery of Early Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without
permission of the authors.
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Aani

niso

yMCTO
yaiiKa
piuKa

CBiuKa

Hagin

CBATO
romiH
KiHeuUb
nogu
YyalwKa
30T
PYUYKa
Bevip
nicHA
KyXHA
LyKop
LBAX
3a€ub
TperTiii
UCTH
HaciHHA
MOJIOKO
abnyka

TenedpoH
BYMTE/Ib
YepBOHMIA

TpamBai

noisaka
cycigka
Apysi

KpaiHa
dapba
npasaa
3emnn
npuKnag,
cniBaTu
¢yT60n
wacra
O3BOHMK
Bece/uM
DYKMHCU
KBapTMpa
papicTb
npuKnag,
wifikom
rOBOPUTH
npesuaeHT

OornapaTu

© (2018). Multilanguage Assessment Battery of Early Literacy. All rights reserved.

315



Reading comprehension task

ManeHbKa TaHUIBHMLA

OneHka myxe TO0UTh My3UKY 1 TaHI|. [[iBIMHKA KOXKHOTO
TIOHE/IIIKA Ta YeTBEpra XOAMTh HA TAHII 3 TOAPYXKKOK. Iif
Iyxe mopmoOaeThes il rpyma Ta TpeHep, SKa BYMTH IX
TaHIoBaTH. Ha 3aHATTAX 3aBXAM Beceno i mikaBo. B rpymi
IICTh [iBYATOK Ta CiM XJIomIiB. [liTH rapHO CILIKYHOTBCS
omuH 3 oxmuuM. ChOTONHI BXJIMBE TPEHYBaHHS, TOMY IIO

BOHHM TOTYIOThCS 10 BHUCTymy. KoHuepr BinOymerscs 3a

TikaeHs. OJeHka Iyxe pajie, mo Oarbku, 6abycs Ta Aixych

3MOXXYTh ITOOAYUTH 1 BUCTYII.

Biakputi nuTanHs:

1. Sk 3BaTH repointo mporo onoBiganHA? [OneHa]

2. 3 KUM XO/TUTh JIIBYMHKA HA TPEHYBaHHA? [3 MOAPYKKOIO|

3. CkinbKy AiTel y TaHIOBAIbHIN Ipymi? [IIiCTh JIBYATOK Ta CIM XJIOMIB]

4. Jlo 9010 roTy1oThCs AITH? [IITH TOTYIOTBCS 0 BUCTYITY/KOHIIEPTY ]
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LIiKaB1I CBIT KHUXOK

Iletpo croromui 3 KiIacoM #ae n0 Mickkoi Oibmiorexw. JliTw
3i0panmcst paHo B mikoni. Bumrenpka Onena BacwmiiBHa 3 3aXOIUICHHIM
ONOBiZaNia JITAM NP0 KHUTH, a TaKOX NPO iX MHOXig 10 Oi0mioTexw.
Crouarky Kiac 1oixaB aBTOOYyCOM 10 LEHTPY MiCTa, a IIOTIM IIIIKA
nidnm 1o 6ibmiorexu. Tam iX 3ycTpina Iyxe NpUBITHA Ta YCMiIXHEHa
Oibmiorexap. BoHa 3anpocuia JiTed i BYUTENBKY 10 3aTHIIHOI Ta CBITJION
3amu. Croyarky JiTH TOAMBMIMCH KOPOTKMHM (inmeM mpo Te, K
CTBOPIOIOTH  Ta APYKYIOTh KHHTH. [loTiM Oi0mioTekap poskaszana, SK
IPABIILHO IIYKATH KHIKKH y 010:1i0Te], SK CIIi] MO3HMYaTH Ta IOBEPTaTU
KHWKKH. [leTpo ayxe 3aI0BOJNEHHH, TOMY IO HANpPUKIHII yCi AiTH
OTPUMAJU TapHi PO3MAJEOBKH.

1. Ak 3BaTu repos ujei ictopii? [MeTpo]

2. Ak gitTn pictanuca go 6ibiniotekn? [aiTM npuixanm asTobycom, a noTim
nilKK aicrasanuca Ao 6ibnioteku)

3. XTo 3ycTpiB aiten B 6ibnioTewi? [6ibnioTekap]

4, UWo oTpumanu AiTM  HaNpUKiHUI  3ycTpivi? [AiTm  oTpumanu
PO3MaNbOBKM]
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Appendix K: Testing materials in Polish

PA blending (MABEL)

SYNTEZA FONEMOWA
Arkusz wynikéw
Osoba badajaca: ......cccceeevvvervrnnanne Data:
ID dziecka (kod): ‘ Pleé ‘ Wiek (lata i miesigce)
Nazwa szkoty (kod): Grupa wiekowa/klasa

38

Postepuj $ciéle wedtug procedury przedstawionej w dokumencie ,Synteza fonemowa — instrukcje
badania i obliczania wynikéw”. Nie zmieniaj tredci polecert przeznaczonych dla dziecka
(zaznaczonych na czerwono).

Badanie nalezy nagrywac.

Miej pod reka obrazki potrzebne przy podawaniu instrukcji (DOM, MYSZ).

Zapisz dokfadnie kaidy odpowiedZ dziecka, niezaleinie od tego, czy jest prawidtowa czy
nieprawidtowa.

Przerwij badanie, kiedy dziecko popetni sze$¢ btedéw pod rzad. Btad oznacza tutaj taka odpowieds,
w ktdrej dziecko nie wymienia ani jednego fonemu, jaki wystepuje w analizowanym stowie.
*Krotka wersje testu, dla dzieci w zeréwce, zakoricz na pozycji 10.

SYNTEZA FONEMOWA
Pozycja Odpowiedz dziecka “’1!%“‘

1 o-n (on)
2 m-a (ma)
3 co (co)
4 i-€ (id)
5 l-e-f (lew)
6 d-a-h (dach)
7 s-e-r (ser)
8 r-a-k (rak)
9 u-h-o (ucho)

10* o-s-a (osa)
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Phoneme Blending Task (v.1, 27.06.2019)

Results Summary
www.eldel-mabel.net

11 gr-a (gra)
12 w-0-d-a (woda)
13 l-a-t-o (lato)
14 b-u-t-y (buty)
15 r-y-b-a (ryba)
16 k-u-r-a (kura)
17 st-o-f (storl)
18 p-t-a-k (ptak)
19 k-r-u-l (krol)
20 h-l-e-p (chleb)
21 s-t-u-t (stot)
22 p-a-r-k (park)
23 k-0-§-¢ (kosc)
24 t-o-r-t (tort)

Suma poprawnych
odpowiedzi
(wersja krotka):

/10

Suma poprawnych
odpowiedzi
(wersja diuga):

/24
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PA isolation (MABEL)

WYODREBNIANIE FONEMOW
Arkusz wynikow - NAGLOS

Osoba badajgca: ...ttt semeesaserinrenes DAL e
ID dziecka (kod): Pteé Wiek (lata i miesigce)
Nazwa szkoty (kod): Grupa wiekowa/klasa

J Rekomendujemy nagrywanie badania.
Jesli powtdrzenie wyrazu lub oczekiwana odpowied? sa niezgodne z kluczem, zapisz je.

Przerwij badanie dziecko popetni cztery btedy pod rzad w danej serii 8 pozycji testowych i przejdz do
kolejnej serii.

NAGLOS - seria 1

Wyrazy CVC Transkrypcja powtérzenia wg:‘z,e:‘i’- ; Transkrypcja odpowiedzi Punkty 2/1/0

zyk fzik/ 12/
nar /nar/ /n/
rot /rat/ I/
tech /wex/ fw/f
wuk /vuk/ N
pak /pak/ I/
hep /xep/ I~/
luc fluts/ n

CVC suma punktéw: /16

NAGLOS - seria 2
Wyrazy CCVC Transkrypcja powtérzenia zf:z:;'i;dp. Transkrypcja odpowiedzi Punkty 2/1/0

wrasz /vraf/ N
step fswep/ Is/
glat /glat/ le/
prot /prat/ e/
bleh /blex/ /b/
drusz /druf/ /d/
klen /klen/ e/
tral ftral/ 47

CCVC suma punktow: /16

NAGLOS suma punktéow: /32

© Caravolas, M., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2018). Multilanguage Assessment Battery of Early
Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without permission of the authors.
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‘pansasas sydil ||y Aoosayn Auo3 fo Aiapiog juawssassy abonbupjniy ((8T0Z) “[B 12 SejoARIE) @

‘pansasal syBu |y Aapian Aup3 fo A1ayiog yuawssassy abonbuojininp (8T0Z) “[e 12 SE|OARIED @

{9 = "xew) (z€ = "xew) (z€ = "xew)
Amouns yiuAm Amouns yiuAm Amouns yuAm
(tr+ €+ 2+ T euas) 3soumesdod (z+ 1 euas) 3soumerdogd (z+ 1 euias) 2soumesdod
YINS SOIDAM SOIOVN

*Buins yo| zeJo (¢ + € Bl4as) NSOTOAM | (Z + T BUIS) NSOIOYN elp N1uAm zsidez

MONIUAM ZSNHIY
MOW3INO4 IINVINEIHAOAM

ze/ mopjund ewins SOI9AM
91/ :mopjund ewns JADD
oY JEETYERTY
Ju/ Juucyf wioy
/sy [suzff duazs
i 3<p/ 310P
n fisw/ sAy
/d/ Jfdunif dwni
N /oy 25103
N fisep/isep
0/1/T Apjung 1zpaimodpo efodAnysues ) .nn““”“ ejuazioymod ehdAnjsues) JADD AzesAm
7 BLAS — S0T1DAM
91/ :mopjund ewns JA)
fw/ fwnp/ wnp
N A am
n JERYES]
P EETAT
Js/ Jscxf sof
I f1ez] yez
1/ /Ha/ 1hq
fuf Juex]uex
0/1/Z Anjung 1zpaimodpo ef>dAsysues ) .ﬂ. u.”.“.s ejuazaowmod epdAnjsues) AN AzesAm
£ BL3S —SOTOAM
“14as [aulajoy
op zpfazid 1 pPAMOIsay IdAzod g 1uas [auep m pkzi pod Apajq Aleizo upadod ox231zp sluepeq imiazld
*af zs)dez ‘wiazonpy 2 AU U s 7 dy D220 qn| nzesAm ajuazigimod |isar Y
‘eluepeq ajuemisSeu Awafnpuawoyasy ’/
esepj/emoyaim ednig (poy) Ajoyzs emzen
(adkisaiw | exej) yaIm _ 29K ¥ (poy) expaizp ai
:ejeq :eoklepeq eqoso

MOW3INOA JINVINGIHAOAM

SOTDAM - MOYIUAM ZSn)IY

Sqe])
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PA deletion (MABEL)

USUWANIE FONEMOW
Arkusz wynikéw - NAGLOS

0soba badajgca: .cuannnnanniananiiesaninsssiis Datat s
ID dziecka (kod): Pteé Wiek (lata i miesigce)
Nazwa szkoty (kod): Grupa wiekowa/klasa

Uruchom stoper kiedy tylko dziecko zaczyna wypowiadaé pierwszg odpowiedz w danej serii.
\>‘ Zatrzymaj stoper jak tylko dziecko skonczy udziela¢ odpowiedzi na ostatnie, pigte stowo w danej

C') serii.

Jesli dziecko udzieli odpowiedzi innej niz oczekiwana, zapisz ja w arkuszu.

NAGLOS - seria 1

Item :':wn::::g: Oczil;i:ana Transkrypcja odpowiedzi qu/T;:)y
rof of
bap ap
dus b
pek ek
wun un,
Czas: sekund | Liczba punktow: /10
NAGLOS - seria 2
Item ;f:::::::g: Oczilj:ana Transkrypcja odpowiedzi P;/T;;y
spek pek
prasz rasz
blon lon
klet let
tryn ryn
Czas: sekund | Wynik: /10
Czas suma (seria 1 + 2): sekund | Liczba punktéw — suma (seria 1 + 2): /20

© Caravolas, M., Mikulajova, M., Defior, S., & Seidlova Malkova, G. (2018). Multilanguage Assessment Battery of Early
Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without permission of the
authors.
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3
‘pansasal syyBu ||y Aopsayn Aln3 Jo A1ayipg Juawssassy abonbupiniy *(8T0Z) ““[e 1@ sejoAese) @

[4
*pansasal syyBu ||y Aopsa3r A1103 Jo Aiaipg Juawssassy abonbupjiin *(8T0Z) e 32 SejoAese) @

(r+€+Z+Teuas)

oz/ i( + € ewas) ewns — mopjund eqzon punyas i( + € ewas) ewns sez)
ot/ uAm punyas sez)
(1y) /9A14/ iy
(sseu) Jiseu/3seu
(110ys) /30f/ yi0zs
Awwﬂx— \ummv_\ 159y
(uos) /3uos/3uos
.RH“ M 1zpaimodpo efodAnjsues ejuazigmod efodAnjsues) wayy
v 0|8 -Svaod
ot/ :psoumesdog punyas sez)
) T
(efs) /uefy/ uezd
.M_ /icf/ 1025
(nq) /40q/inq
(o) o
RHMM 1zpaimodpo efodAnjsues) u:EsI““ ejuazigimod efodAnjsues) way|
€ 2018 -Svaod
“{se} 3y} anunuodsip TON o
1329100 p 2y} wouy 3 i pue 1 S,PIYd 2yl aqlsues] 0
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RAN colours (MABEL)?

SZYBKIE AUTOMATYCZNE NAZYWANIE
(RAN) - KOLORY
Arkusz wynikéw

050ba badajgca: oo e

Data: .o e

ID dziecka: (kod)

wiek (lata i miesigce):

Nazwa szkoty: (kod)

Grupa wiekowa/klasa:

Badanie nalezy nagrywac

|
\-) Uruchom stoper zaraz jak dziecko zaczyna nazywac pierwszy kolor.
Zatrzymaj stoper zaraz jak dziecko koriczy nazywac ostatni kolor.

W trakcie badania zaznacz wszystkie btedy na arkuszu wynikow.

Pamietaj, 7e btedy spontanicznie poprawione (autopoprawki) NIE s3 liczone jako btedy.

obliczania wynikéw”. Nie zmieniaj tresci polecenin przeznaczonych dla dziecka (zaznaczonych na

l Postepuj scisle wedtug procedury przedstawionej w dokumencie ,RAN kolory — instrukcje badania i
A
K czerwono).

RAN kolory 1
czerwony | brgzowy zielony niebieski czarny zielony brazowy czarny
zielony niebieski | czerwony czarny niebieski | czerwony | niebieski | brazowy
czerwony | zielony brazowy czarny brazowy | niebieski czarny czerwony
zielony czarny niebieski | czerwony zielony brazowy niebieski zZielony
czerwony | brgzowy czarny bragzowy | czerwony | niebieski zielony czarny
Czas (sek.) RAN 1: Biedy RAN 1:
RAN kolory 2
zielony czarny czerwony | niebieski brgzowy | czerwony czarny brazowy
czerwony | niebieski zielony bragzowy | niebieski zielony niebieski czarny
zielony | czerwony czarny brazowy czarny niebieski | brazowy zielony
czerwony | brazowy | niebieski zielony czerwony czarny niebieski | czerwony
zielony czarny brazowy czarny zielony niebieski | czerwony | brazowy
Czas (sek.) RAN 2: Bledy CZAS 2:

3 Testing cards for all RAN tasks (except for letters) and the vocabulary task are similar in all languages.

They are presented once in the Ukrainian set of tests.
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RAN kolory (v.1, 31.05.2019)
Podsumowanie wynikow
www.eldel-mabel.net

SZYBKIE AUTOMATYCZNE NAZYWANIE (RAN) - KOLORY
Podsumowanie wynikow

Zapisz oddzielnie wyniki pierwszej i drugiej proby jak rowniez srednig obu tych wynikow.

Czas btedy
(w sekundach)

RAN KOLORY 1

RAN KOLORY 2

RAN KOLORY SREDNIA
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RAN digits (MABEL)

SZYBKIE AUTOMATYCZNE NAZYWANIE
(RAN) - CYFRY

Arkusz wynikow

Osoba badajgca: oot e e

Data:

ID dziecka: (kod)

wiek (lata i miesigce):

Nazwa szkoty: (kod)

Grupa wiekowa/klasa:

Postepuj scisle wedtug procedury przedstawionej w dokumencie ,,RAN cyfry — instrukcje badania i
J obliczania wynikéw”. Nie zmieniaj tresci polecen przeznaczonych dla dziecka (zaznaczonych na

@_ Cczerwono).

IS

|
L) Uruchom stoper zaraz jak dziecko zaczyna nazywac pierwszg cyfre.

Zatrzymaj stoper zaraz jak dziecko konfczy nazywac ostatnig cyfre.

Badanie nalezy nagrywac

W trakcie badania zaznacz wszystkie btedy na arkuszu wynikéw.

Pamietaj, ze btedy spontanicznie poprawione (autopoprawki) NIE s3 liczone jako btedy.

RAN cyfry 1
siedem dwa dziewieé trzy szesSc dziewieé dwa szesé
dziewieé trzy siedem szesc trzy siedem trzy dwa
siedem dziewiec dwa szesc dwa trzy szesc siedem
dziewiec szesc trzy siedem dziewiec dwa trzy dziewiec
siedem dwa szesc dwa siedem trzy dziewiec szesc
Czas (sek.) RAN 1: Biedy RAN 1:
RAN cyfry 2
dziewiec szest siedem trzy dwa siedem szest dwa
siedem trzy dziewiec dwa trzy dziewiec trzy szesc
dziewieé siedem sze$c dwa szesé trzy dwa dziewieé
siedem dwa trzy dziewiec siedem szesC trzy siedem
dziewiec szesc dwa szesc dziewiec trzy siedem dwa
Czas (sek.) RAN 2: Btedy CZAS 2:
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SZYBKIE AUTOMATYCZNE NAZYWANIE (RAN) - CYFRY
Podsumowanie wynikow

Zapisz oddzielnie wyniki pierwszej i drugiej préby jak réwniez srednig obu tych wynikéw.

Czas btedy
(w sekundach)
RAN CYFRY 1
RAN CYFRY 2
RAN CYFRY SREDNIA
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RAN letters (MABEL)

SZYBKIE AUTOMATYCZNE NAZYWANIE
(RAN) - PRZEDMIOTY
Arkusz wynikow
Osoba badajgca: ..o s s s snesenenns. - DATAL i
ID dziecka: (kod) Ptec: wiek (lata i miesigce):
Nazwa szkoty: (kod) Grupa wiekowa/klasa:

Postepuj scisle wedtug procedury przedstawionej w dokumencie ,RAN przedmioty — instrukcje
\7‘ badania i obliczania wynikdw”. Nie zmieniaj tresci polecen przeznaczonych dla dziecka (zaznaczonych
.@_  naczerwono).
\l-) Uruchom stoper zaraz jak dziecko zaczyna nazywacé pierwszy rysunek.
Zatrzymaj stoper zaraz jak dziecko koriczy nazywaé ostatni rysunek.
W trakcie badania zaznacz wszystkie btedy na arkuszu wynikow.

Pamietaj, ze btedy spontanicznie poprawione (autopoprawki) NIE sg liczone jako bfedy.

RAN przedmioty 1
lew pies oko stot klucz stot oko klucz
pies klucz lew oko klucz pies stot pies
lew oko stot lew pies klucz oko lew
oko stot pies klucz stot lew klucz oko
stot lew stot pies oko pies klucz lew
Czas (sek.) RAN 1: Btedy RAN 1:
RAN przedmioty 2
stot lew klucz oko pies klucz lew stot
klucz stot oko lew pies lew oko klucz
lew oko stot pies klucz oko stot pies
oko klucz pies stot lew klucz pies lew
stot oko lew pies oko pies stot klucz
Czas (sek.) RAN 2: Bledy CZAS 2:
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SZYBKIE AUTOMATYCZNE NAZYWANIE
(RAN) - LITERY
Arkusz wynikéw
Osoba badajgca: ... DATAL c i
ID dziecka: (kod) Pleé: wiek (lata i miesiace):
Nazwa szkoty: (kod) Grupa wiekowa/klasa:

Postepuj $cisle wedtug procedury przedstawionej w dokumencie ,RAN litery — instrukcje badania i
\7‘ obliczania wynikow”. Nie zmieniaj tresci polecen przeznaczonych dla dziecka (zaznaczonych na

. czerwono).
@ Uruchom stoper zaraz jak dziecko zaczyna nazywac pierwsza litere.
Zatrzymaj stoper zaraz jak dziecko koriczy nazywac ostatnig litere.
Badanie nalezy nagrywad
W trakcie badania zaznacz wszystkie btedy na arkuszu wynikow.
Pamietaj, ze btedy spontanicznie poprawione (autopoprawki) NIE s3 liczone jako biedy.

RAN litery 1
p a o S d o a d
o s P d [ P s a
p o a d a s d P
o d s P 0 a S o
p a d a p S 0 d
Czas (sek.) RAN 1: Btedy RAN 1:

RAN litery 2
o] d p s a P d a
p s o a s o s d
o 4] d a d s a o
p a s o ¢] d s P
o] d a d o s p a
Czas (sek.) RAN 2: Btedy CZAS 2:
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RAN litery (v.1, 31.05.2019)
Podsumowanie wynikéw
www.eldel-mabel.net

SZYBKIE AUTOMATYCZNE NAZYWANIE (RAN) - LITERY
Podsumowanie wynikow

Zapisz oddzielnie wyniki pierwszej i drugiej proby jak rowniez srednig obu tych wynikow.

Czas btedy
(w sekundach)

RAN LITERY 1

RAN LITERY 2

RAN LITERY SREDNIA
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RAN objects (MABEL)

SZYBKIE AUTOMATYCZNE NAZYWANIE
(RAN) - PRZEDMIOTY
Arkusz wynikéw
0s0ba badajaca: ....ccoeveeeeerere e veeessreensesssessenee. DALAL vt
ID dziecka: (kod) Pteé: wiek (lata i miesigce):
Nazwa szkoty: (kod) Grupa wiekowa/klasa:

badania i obliczania wynikéw”. Nie zmieniaj tresci polecen przeznaczonych dla dziecka (zaznaczonych

l Postepuj scisle wedtug procedury przedstawionej w dokumencie ,RAN przedmioty — instrukcje
b
9 na czerwono).
\-) Uruchom stoper zaraz jak dziecko zaczyna nazywac pierwszy rysunek.
Zatrzymaj stoper zaraz jak dziecko koriczy hazywacé ostatni rysunek.

W trakcie badania zaznacz wszystkie btedy na arkuszu wynikow.

Pamietaj, ze btedy spontanicznie poprawione (autopoprawki) NIE sg liczone jako btedy.

RAN przedmioty 1
lew pies oko stot klucz stot oko klucz
pies klucz lew oko klucz pies stot pies
lew oko stot lew pies klucz oko lew
oko stot pies klucz stot lew klucz oko
stot lew stot pies oko pies klucz lew
Czas (sek.) RAN 1: Btedy RAN 1:
RAN przedmioty 2
stot lew klucz oko pies klucz lew stét
klucz stot oko lew pies lew oko klucz
lew oko stot pies klucz oko stot pies
oko klucz pies st6t lew klucz pies lew
stot oko lew pies oko pies stot klucz
Czas (sek.) RAN 2: Btedy CZAS 2:
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RAN przedmioty (v.1, 31.05.2019)
Podsumowanie wynikéw
www.eldel-mabel.net

SZYBKIE AUTOMATYCZNE NAZYWANIE (RAN) - PRZEDMIOTY
Podsumowanie wynikow

Zapisz oddzielnie wyniki pierwszej i drugiej préby jak réwniez srednia obu tych wynikéw.

Czas btedy
(w sekundach)

RAN PRZEDMIOTY 1

RAN PRZEDMIOTY 2

RAN PRZEDMIOTY SREDNIA
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Letter naming (MABEL)

ZNAJOMOSC LITER - NAZYWANIE LITER

Arkusz wynikow
Osoba badajgca: ..o e e esaseereneenenees DATAT e
ID dziecka: (kod) Pteé: wiek (lata i miesiace):
Nazwa szkoty: (kod) Grupa wiekowa/klasa:

s Postepuj $cisle wedtug procedury przedstawionej w dokumencie , Nazywanie liter — instrukcje
badania i obliczania wynikéw”. Nie zmieniaj tresci polecenn przeznaczonych dla dziecka
(zaznaczonych na czerwono).

s Badanie nalezy nagrywac.
®  Whyniki oblicz oddzielnie dla znajomosci diwiekdw liter oraz ich nazw.
e Dla kazdej poprawnej odpowiedzi zaznacz ¥ odpowiednio w kolumnie dZwiek lub nazwa.

s W przypadku btednej odpowiedzi zaznacz %, w przypadku autopoprawki zaznacz AP, a jesli
dziecko nie udzieli odpowiedzi postaw kreske —

s Jesli dziecko popetni btad, zapisz doktadnie co powiedziato w kolumnie Odp.

e Oblicz wyniki dla znajomoéci diwiekdw i nazw wszystkich 32 liter polskiego alfabetu, wtaczajac
w to litery stanowigce inicjaty dziecka.

e Jedli dziecko waha sie z udzieleniem odpowiedzi zacheé go, zeby kontynuowato — ale nie
podpowiadaj.
e Przerwij badanie, jesli dziecko w ogdle nie jest w stanie nazwac 5 kolejnych liter, podajac

btednie zaréwno ich diwieki jak i nazwy — lub nie udzielajac odpowiedzi.

o UWAGA: Jesli w kolumnach diwiek i nazwa wymienione s3 alternatywne poprawne
odpowiedzi, to podanie tylko jednej z nich wystarczy, aby uznaé odpowiedz za prawidtows (1
punkt).

© Caravolas, M., Mikulajové, M., Defior, S., & Seidlovd Malkovd, G. (2018). Multilanguage Assessment Battery of Early
Literacy.
rights reserved. Not for reproduction, copying, dissemination, or publication without permission of the authars.
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3. SLOWNIK - PRODUKCJA SEOW

Vocabulary test. Test Rozwoju Jezykowego TRJ (Smoczynska et. al. 2015)

STRON

NR WYRAZ PYTANIE ODPOWIEDZ PUNKTY
P1 skacze Co on robi?
1 mierzy Co on robi?
2 doi Co on robi?
3 grabi Co ona robi?
4 trzepie Co on robi?
5 dyryguje Co on robi?
6 pruje Co ktos$ robi?
SR2 komin Co to jest?
7 kaktus Co to jest?
8 bobr Co to jest?
9 pustynia Co to jest?
10 wodospad Co to jest?
11 waga Co to jest?
12 muchomor Co to jest?
13 koala Co to jest?
14 wiosto Co to jest?
15 hamak Co to jest?
16 zagiel Co to jest?
17 kompas Co to jest?
18 komar Co to jest?
19 dzigciot Co to jest?
UWAGA: w zadaniu nr 20 zmiana pytania! _,
20 weterynarz Kto to jest?
21 termos Co to jest?
22 szalas Co to jest?
23 kusza Co to jest?
24 ponton Co to jest?
ES manekin Co to jest?
SUMA
Test Rozwoju Jezykowego

Prawa autorskie naleza do 1BE
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Pseudoword repetition test. Test powtarzania pseudostow (Szewczyk et al. 2015)

1hoynpa

12splzniua

BE 141

DSONIQHS VIDIIVALS

IXZanT il

yoAulAoeynpy uepeg niniAisuj op bzajeu ap{sioine emeld

VINNS
NIVIZAZZdd MINAM NIVIZAGZdd NIVIZA4Zdd MINAM NIVIZaazZid NIVIZAIZud MINAM NIVIZAIzZad
vign ANGVIIOQ 100 ViOD ANGVBIOA 00 vHgo ANGVDIOA aa -
+ ddL
11d e[p uLiou m NINVLS y2Au[9S0 uLiou 3m NINVLS AMOUNS MINAM
MINAM
[DVMN

AINVAVE VOVIVZAVMOoddazad vaosQ

sardopyd []

wp aokisaiw
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EUAZIMIIZP (]

yorzp Sbpsapu
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BlUEpR(] BlRQ
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A | PSEUDOSLOWO ODPOWIEDZI POPRAWNE (1 PKT) - PODKRESLIC ODPOWIEDZ INNA (0 PKT) - WPISAC PUNKTY
1 | TomNY tomny

2 | NADEK nadek

3 | LIcHOC licho¢

4 | SKFITE skfite

5 | GODZIENIE godzienie

6 | DLONIEA dionita

7 | PLACK plackiemnich

8 | WYSOKOJE] wysokojej

9 | POZUMIONCY pozumioncy

10 | croNOWISKO cionowisko

11 JECHA jech g

12 | ZGOTATKE zgotatke

13 | BOBYTUFKA bobytufka

B | PSEUDOSLOWO ODPOWIEDZI POPRAWNE (1 PKT) - PODKRESLIC ODPOWIEDZ INNA (0 PKT) - WPISAC | PUNKTY
14 | TRUWNYM truwnym tluwnym tjuwnym

15 | poczytr poczyt pocyt

16 | MOZONT mozont mozont

17 | RAMEGO ramego lamego jamego

18 | KRUCISKU krucisku klucisku Kkjucisku

19 | TYTECZNIE tytecznie tytecnie

20 pier i piel i piej

21 A A ar lag

22 | OTPARASTAK otparastak otpalastak otpajastak

23 | STRASUPEEA strasupet: tlasupet tjasupet

24 | DLATECZNYCHY dlatecznychy dlatecnychy

25 | SZFALYMACHAJ szfatymachaj sfatymachaj

26 | oczyNuct oczynuci ocynuci

27 ZYCH dziefczych dziefcych dziefczych ch

Test Powtarzania Pseudostow

SUMA (1 - 27):

Prawa autorskie naleza do Instytutu Badan Edukacyjnych

337



Sentence repetition test. Test rozwoju jezykowego TRJ (Smoczynska et. al. 2015)

2. GRAMATYKA - POWTARZANIE ZDAN

NR

ZDANIE I ODPOWIEDZ

PUNKTY

Pl

Julka ma kolorowy parasol.

P2

Pingwiny sa $wietnymi ptywakami.

P3

Helenka nie lubi chodzi¢ w kaloszach.

P4

Krzy$ musi odebra¢ brata z przedszkola.

Mama robi pierogi z jagodami.

Sciany s3 pomalowane na zétto.

Dzieci pojada na wycieczke do lasu.

Antek bedzie pit gorace kakao.

Ania poszta do parku zbiera¢ kasztany.

Marek miat cukierka, ale go nie zjadtl.

Oni mogg jes¢ lody z owocami.

Babcia musiata pojecha¢ do sklepu.

Sandaty sg schowane pod t6zkiem.

10

Ona nie mogta jezdzi¢ na rowerze.

15

Wojtek nie chce pisac¢ listu do kolegi.

12

Auto zostato umyte przez wujka.

13

Kasia nie bedzie $piewa¢ piosenki.

14

On nie bedzie szukat skarpetek w szafie.

15

Michat patrzy, jak pan maluje podtoge.

16

Kanapa zostata zniszczona przez psa.
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PO ZADANIU NR 16 ROBIMY KROTKA PRZERWE!

PUNKTY

17

Radek bedzie mégt gra¢ na komputerze.

18

Zosia mysli, ze w rzece jest zimna woda.

19

To jest ten obraz, ktéry namalowata Ewa.

20

Krzesto, na ktérym siedzi dziadek, jest zepsute.

21

Ciocia wpadta na pomyst, zeby urzadzic bal.

22

Buty, ktore wybrata Klaudia, sa za mate.

23

Kuba znalaz} czapke, ktdrg zgubita babcia.

24

Sonia prosi tate, Zeby jej kupit komputer.

25

Idziemy do piekarni, w ktérej jest $wiezy chleb.

26

Zuzia karmi psa, ktérego dostat Mateusz.

27

Marcin byt zly na siostre, bo mu ztamata kredke.

28

Zupa, ktéra ugotowatl tata, jest pyszna.

29

To jest ten pan, ktérego zaprosili rodzice.

30

Obietnica nagrody zacheca nas do pracy.

31

Natalia mieszka w bloku, przy ktérym jest plac zabaw.

32

Piotr pozycza bratu plecak, kiedy on go potrzebuje.

33

Pan, do ktérego dzwonit tata, bardzo nam pomégt.

34

Mama nie zagra z Magda, dopdki ona jej nie przeprosi.

SUMA
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Language development test: Listening comprehension subtest.
Test rozwoju jezykowego TRJ (Smoczynska et. al. 2015).

entuzjasci UNIA EUROPEJSKA
KAPITAL LUDZKI l B E = EUROPE
i NARODOWA STRATEGIA SPOINOSCI edukadji FUNDUSZ SPOLECINY

Magdalena Smoczyriska, Ewa Haman, Agnieszka Maryniak, Ewa Czaplewska, Grzegorz Krajewski,
Natalia Banasik, Magdalena Kochanska, Magdalena Luniewska

TEST ROZwWOJU JEZYKOWEGO TR]
PODTEST: DYSKURS - ROZUMIENIE TEKSTOW

Tablic testowych TR] mozna uzywa¢ wytacznie zgodnie z opisem zawartym w podreczniku.
Niedopuszczalne jest postugiwanie sig tablicami w sposéb odbiegajacy od instrukcji
i do jakichkolwiek innych celéw poza opisanymi w podreczniku.

Prawa autorskie nalezg do Instytutu Badan Edukacyjnych

TEKST 0

Zblizaty sig pigte urodziny Ewy. Dziewczynka powiedziata rodzicom, ze w prezencie chce dosta¢ duzo ksigzek. Na przyjecie
urodzinowe zaprosita troje przyjaciot: Magde, Grzesia i Marcina. Przyjaciele pomysleli, ze kupia jej wspdélny prezent - duze
puzzle z dinozaurami. Bedzie mozna je wspdlnie utozy¢ na urodzinach. W sobote od rana Ewa pomagata mamie przy
pieczeniu tortu, a tata pojechat kupi¢ $wieczki urodzinowe i lody dla gosci. O czwartej po potudniu przyjaciele zadzwonili do
drzwi, trzymajac w rekach wielkie pudto. Widzac zapakowany prezent, Ewa zawotata: ,0jej, ale ogromna ksigzka!”. Goscie

popatrzyli na siebie zdziwieni. Nie rozumieli, czemu Ewa tak powiedziata.

TEKST 1

Franek dostat od cioci piekng ksigzke o dzikich zwierzetach, ktére zyja w Afryce. Chtopiec bardzo lubit zwierzeta, nawet
mial swojego kota, ktéremu dat na imi¢ Psotek. Franek nie umiat jeszcze czytac, ale codziennie ogladat w nowej ksigzce
zdjecia zyraf, hipopotamow i stoni. W poniedziatek, gdy wrécit z przedszkola, jego ksiazki nie byto na pétce, gdzie zawsze ja
odktadat. Szukal wszedzie, ale nie mogt jej znalez¢. Nawet mama nie wiedziata, co si¢ stato z jego ksiazka. Zmartwiony
chtopiec postanowit pobawié¢ si¢ z Psotkiem. Poszedt do niego. Kot lezal w swoim koszyku, a tape trzymat na ksigzce
Franka. Byta ona otwarta na zdjeciu przedstawiajacym lwy. ,Mamo - zawotal chtopiec - popatrz, Psotek chciat obejrzeé¢

zdjecia swoich afrykanskich kolegow!”.
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TEKST 2

Na wakacje Natalia pojechala w gory do cioci i wujka, ktorzy majg mate gospodarstwo. Dziewczynka czgsto im
pomaga opiekowa¢ si¢ zwierzetami: lubi glaskac cielatka i owieczki, sama karmi kroliki i kury. Pewnego dnia, gdy ciocia
pojechata do miasta, wujek zabrat Natali¢ na wyprawe w gory. Szli wzdtuz strumienia, dookota byty wysokie skaty. Nagle
wujek zatrzymat sie i wskazal duzy ksztatt poruszajacy sie¢ wérdd krzakow po drugiej stronie wody. Szepnat: ,Badz cicho,
st6j spokojnie”. Natalia obserwowata wielkie brazowe zwierzg, ktore powoli, nie patrzac na nich, poszto do goéry i znikneto
miedzy skatami. Kiedy ciocia wrécita do domu, Natalia opowiedziata jej o spotkaniu z niedzwiedziem: ,To jest grozne
zwierze. Zupetnie co innego niz pluszowy mis. Balam sig, ze nas zaatakuje!”. A wujek dodat: ,Na szczescie bylismy cicho, a

on byt po drugiej stronie strumienia i nas nie zauwazyt.”

TEKST 3

Mateusz cz¢sto odwiedza swojego dziadka Adama, ktéry jest sadownikiem. Mama Mateusza uwaza, ze najpiekniej jest
tam na wiosng, gdy dom otaczaja kwitngce jablonie, grusze i $liwy. Gdy byta mala dziewczynka, zrywala si¢ o Swicie i biegla
do sadu podziwia¢ drzewka obsypane biatym i rézowym kwieciem.

Ale Mateusz, ktory jest fakomczuchem, woli przyjezdza¢ do dziadka w lecie. Dziadek cieszy sie, ze wnuk lubi jes¢
wyhodowane przez niego owoce. ,Wszystko, co znajdziesz pod drzewami, jest twoje - mowi — Ale nie probuj zrywac
owocow. Do gatezi jeszcze nie dosiegniesz, a drabiny bedziesz mégt uzywac dopiero, jak bedziesz troche starszy. Teraz
moglbys spasé.”

Dzi$ jednak chtopca skusit widok dorodnych owocow ukrytych wérod lisci wysoko na drzewie. ,Musza by¢ pyszne!
Na pewno nikt nie zauwazy, jak je sobie zerwe. - pomyslat - Przeciagne tylko drabine pod drzewo i gotowe!”. Jak
pomyslal, tak zrobil: opart drabine o pien gruszy i szybkoe wspiat sie po szczeblach. Gdy byt juz wysoko na gatezi, ustyszat
znajome kroki. Tak si¢ przestraszyl, ze stracit drabine, ktora z toskotem runeta na ziemie. ,Ojej, jak ja teraz zejde?” -

pomyslat chlopiec.

TEKST 3: DRABINA

TEKST 4

Byl poczatek maja. Na zbiéree Ania i Patrycja dostaty ulotki o wakacyjnym obozie harcerskim, ktory miat si¢ odbyé
nad jeziorem. Druh oglosit, ze glowng atrakcja bedzie ptywanie na kajakach, wigc kto chce jecha¢ na obdz, musi mie¢ duzo

sity do wiostowania. Zapowiedzial, ze zgtoszenia, podpisane przez rodzicow, bedzie przyjmowat do konca roku szkolnego.

Wracajac ze zbiorki, obie harcerki omawiaty plany wakacyjne. Wprawdzie zadna z nich nigdy przedtem nie ptywata
todkami, ale styszaly, ze sporty wodne to $wietna zabawa. Dziewczynki zdecydowaly, ze pojada razem i cieszyly si¢ na mysl
o czekajgcych je przygodach. Przyjaciotki dochodzily juz do swojego osiedla. Za chwile miaty pokaza¢ ulotki rodzicom i
zapytaé, czy moga sie zapisa¢ na obdz. Nagle Ania staneta jak wryta i zawotata z rozpacza w glosie: ,Nic z tego! Nie mamy
szans! Tu jest napisane: >>wymagana umiejetno$¢ ptywania<<". Ale Patrycja nie miata zamiaru si¢ podda¢: ,0 nie, Aniu!
Biegnijmy do doméw. Opréznimy nasze skarbonki i od razu pojedziemy na basen. Na tablicy ogloszen wisialy jakie$
informacje o kursach plywania. Chyba nie byly bardzo drogie. Moze uda nam sie zdoby¢ karte plywacka, zanim lista

chetnych na obo6z sie zapelni.”

TEKST 4: KA[AKI
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TEKST 5

Fenek to maty drapiezny ssak, ktory bywa tez nazywany lisem pustynnym. Najwiecej przedstawicieli tego gatunku
zyje na Saharze. Doroste fenki majg jasnoruda siersc tak jak lisy. Sa jednak od nich mniejsze i maja znacznie wigksze uszy.
Ten narzad stuzy zwierzatkom nie tylko do stuchania, ale takze do chtodzenia ciata. Fenki calymi rodzinami mieszkajg w
norkach wykopanych w piasku. Gltéwna komora norki wytozona jest ro$linami, sierscig i ptasimi piérami. Prowadzi z niej
kilka korytarzy. Dzieki temu w razie zagrozenia zwierzatka moga uciec na zewnatrz. Fenek w dzien $pi, a w nocy wyrusza
na fowy. Poluje na owady, jaszczurki i mate ptaszki. Jada tez rosliny, ktére sg dla niego Zrédtem wody, co umozliwia mu

przetrwanie na pustyni.

TEKST 5: FENEK
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Czytanie Wyrazéw (1 minuta) (v.2,29.11.2019)
Arkusz wynikéw
www.eldel-mabel.net

CZYTANIE WYRAZOW (1 MINUTA)
Arkusz wynikow
0s0ba badajgaca: ...ccocueeeeveie e e e e Data: .o
ID dziecka (kod): Ptec Wiek (lata i miesigce)
Nazwa szkoty (kod): Grupa wiekowa/klasa

Postepuj scisle wedtug procedury przedstawionej w dokumencie ,, Czytanie wyrazéw — instrukcje badania i
obliczania wynikéw”. Nie zmieniaj tresci polecer przeznaczonych dla dziecka (zaznaczonych na czerwono).

Badanie nalezy nagrywac
Uruchom stoper kiedy tylko dziecko zaczyna wypowiada¢ pierwszy wyraz.
Przerwij badanie po 60 sekundach.

Jesli dziecko skonczy czytaé wyrazy na pierwszej stronie przed uptywem 60 sekund, szybko obré¢ arkusz
testowy na drugg stroneg (wyrazy 76 - 142) i powiedz Czytaj dalej! , wskazujgc palcem na pierwszy wyraz w
lewym gérnym rogu.

Jesli dziecko ma trudnos¢ w przeczytaniu jakiego$ wyrazu, zachec je, zeby kontynuowato.
Nie udzielaj informacji zwrotnej w trakcie badania.

Postaw pozioma kreske pod ostatnim wyrazem, ktére dziecko prébowato przeczytaé, kiedy minat czas
badania.

W kolumnie ,odpowiedz dziecka“:

>
>
>

zaznacz ¥’ przy kazdym poprawnie odczytanym wyrazie

zaznacz X przy kazdym btednie przeczytanym wyrazie [i zapisz, co doktadnie dziecko powiedziato]
zaznacz AK przy kazdej autokorekcie (dziecko odczytuje wyraz btednie ale zaraz sig poprawia), a nastepnie
przyznaj jej v’

zaznacz POM przy kazdym wyrazie, ktére dziecko pomineto.

Zaznacz technike czytania, jakg stosuje dziecko, np.:

gloskowanie bez syntezy — gloskowanie z synteza

e sylabizowanie bez syntezy o sylabizowanie z synteza

Wyrazy przeczytane rawidlowo (wtym
autopoprawki[v]

CZYTANIE WYRAZOW (1 MINUTA)
Podsumowanie wynikéw

Wyrazy przeczytane btednie [X]

Wyrazy pominiete [POM]

One-minute word reading (MABEL)
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One-minute pseudoword reading MABEL

Czytanie Pseudowyrazéw (1 minuta) (v.2,29.11.2019)
Arkusz wynikéw
www.eldel-mabel.net

CZYTANIE PSEUDOWYRAZOW (1 MINUTA)
Arkusz wynikow

(0T 0] s = 1 o= o £ 1= - ST (DL ] =
ID dziecka (kod): Ptec Wiek (lata i miesigce)
Nazwa szkoty (kod): Grupa wiekowa/klasa

B

.

(48

Postepuj scisle wedtug procedury przedstawionej w dokumencie ,,Czytanie pseudowyrazéw — instrukcje
badania i obliczania wynikéw”. Nie zmieniaj tresci polecer przeznaczonych dla dziecka (zaznaczonych na
czerwono).

Badanie nalezy nagrywac

Uruchom stoper kiedy tylko dziecko zaczyna wypowiadaé pierwszy wyraz.

Przerwij badanie po 60 sekundach.

Jesli dziecko skoriczy czyta¢ wyrazy na pierwsze] stronie przed uptywem 60 sekund, szybko obrdc arkusz
testowy na drugga strone (wyrazy 76 - 142) i powiedz Czytaj dalej! , wskazujgc palcem na pierwszy wyraz w
lewym gornym rogu.

Jesli dziecko ma trudno$é w przeczytaniu jakiegos wyrazu, zached je, zeby kontynuowato.

Nie udzielaj informacji zwrotnej w trakcie badania.

Postaw pozioma kreske pod ostatnim wyrazem, ktére dziecko probowato przeczytac, kiedy minat czas
badania.

W kolumnie ,odpowiedz dziecka”:
» zaznacz v przy kaidym poprawnie odczytanym wyrazie

» zaznacz X przy kazdym btednie przeczytanym wyrazie [i zapisz, co doktadnie dziecko powiedziato]

» zaznacz AK przy kazdej autokorekcie (dziecko odczytuje wyraz biednie ale zaraz sie poprawia), a nastepnie
przyznaj jej v

» zaznacz POM przy kazdym wyrazie, ktére dziecko pomineto.

» Zaznacz technike czytania, jakq stosuje dziecko, np.:

gloskowanie bez syntezy . gloskowanie z syntezg

—_—— sylabizowanie bez syntezy ——_—— sylabizowanie z synteza

Pseudowyrazy przeczytane prawidtowo (w
tym autopoprawki[v']

CZYTANIE WYRAZOW (1 MINUTA)
Podsumowanie wynikow

Pseudowyrazy przeczytane btednie [X]

Pseudowyrazy pominiete [POM]
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Reading comprehension task

Source: www.superkid.pl

Maty artysta

Marek lubi kolorowaé obrazki. Ma na péice mnostwo ksiazeczek
do kolorowania: z dinozaurami, pojazdami i zwierzetami. Dzi$ dostat
od babci nowe kredki otowkowe. W jednym pudetku tyle kolorow!
Gdy chiopiec uktada kredki obok siebie, wygladaja jak barwna tecza.
Tym razem Marek nie bedzie kolorowal ulubionych samochodow.

Narysuje laurke, poniewaz jutro sg imieniny mamy. Babcia jest

zachwycona: ,Jaki ten moj wnusio zdolny! Kupig¢ mu jeszcze nowe

farby i blok rysunkowy”.

1. Co Marek lubi kolorowaé? (obrazki)

2. Kto kupit wnukowi nowe kredki? (babcia)

3. Co lubi rysowaé Marek? (samochody)

4. Dla czego Marek rysuje laurke? (jutro sg imieniny mamy)

347


http://www.superkid.pl/

Warto uczyc sie jezykow

Amelka bardzo teskni za swojg kuzynka Ada. Ciocia, wujek i Ada wyjechali dwa lata temu do

Wielkiej Brytanii. Dziewczynki teraz rozmawiajg ze soba dzigki potaczeniom internetowym.

Gdy mieszkali blisko, dziewczynki widywaty si¢ nawet codziennie. W wakacje Amelka i jej
rodzice odwiedzili wujostwo. Ada chodzi do angielskiej szkoty i §wietnie dogaduje si¢ z innymi.
Amelka niechetnie uczyla si¢ jezykoéw obcych i niewiele rozumiata z rozméw rowiesnikow. Po
powrocie postanowila, ze od nowego roku szkolnego musi to zmieni¢. Teraz wie, ze znajomo$é¢

innych jezykoéw naprawde moze si¢ przydac.

1. Kto wyjechat do Wielkej Brytanij?

2. Jak teraz rozmawiajg ze sobg dziewczynki?

3. Czy lubita Ada uczy¢ sie jezyka angielskiego?

4., Co postanowita Ada po powrocie z Anglii?
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Appendix L: Testing materials in Russian

B

PA blending (MABEL)

CUHTE3 ®OHEM
OTBeThl
ID pe6eHka(kopg): Mon Bospacr (rog u mecay)
HassaHue wKonbl (Kog): Ipyna/knac

AaTta:

TecTupoBaHue cnepyeT NPOBOAWTb B COOTBETCTBMM C MPOULEAYPOM W YKasaHuid
npeacTaBneHHbIX B JOKYMeHTe "CUHTe3 GOoHeM - MHCTPYKUMA TECTMPOBAHWA M NopcHeT
pe3y/bTaToB». YKa3aHMA, yKasaHHble KPpacHbIM LIBETOM, Hefb3A MEHATb.

TecTupoBaHUe cneayeT 3anvcbiBaTh.

HeobxoaMMmo MMETb KapTOHYKK 4NA 03HAKOMNEHWA pebeHka c 3agaHunem (4OM, MblILLUb).
BHMMaTeNbHO 3anucbiBaiiTe KaxAablid OTBET pe6eHKa, He3aBUCMMO OT TOrO, OTBET ABNAETCA
NPaBUABHBLIM U/ HET.

TecTupoBaHWe cnepgyeT NpeKkpaTUTb, eciv peGeHOK cAenaeT WecTb OWWGOK noapAa,.
OWMBKOWM CYMTAETCA TaKOM OTBeT, Koraa pebeHoK He HA30BET C/I0BO, KOTOPOE COCTOMT U3
doHeMm, KoTopble pebeHoK HasbiBaeT

COKpalLeHHY0 Bepcuio TecTa ANA AeTeil cTapleid rpynnbl fAeTcKoro caga ciaeayer
nposoauts Ao 10 cnosa.

3ByKoBan eanHMLa Oreer "“‘1';‘;““
1 bl (To1)/ty/
2 M-y (my)/mu/
3 H-0 (Ho)/no/
q n-x (mx)/jih/
5 n-e-p (nes) /lew/
6 c-0-H (com) /son/
7 c-bi-p (ceip) /syr/

© Caravolas, M., Mikulajovd, M., Defior, S., & Seidlova Malkova, G. (2018). Multilanguage
Assessment Battery of Early Literacy. All rights reserved. Not for reproduction,
copying, dissemination, or publication without permission of the authors.
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8 p-a-K (pak) /frak/
9 y-X-0 (yxo) fuho/
1 eca (oca) fosa/
N E———

11 u-r-p-a (wrpa) figra/
12 B-0-A-a (sopa) /woda/
13 n-e-1-o0 (neTo) /leto/
14 K-0-T-bl (koTbi) /koty/
15 p-bi-6-a (peiBa) /ryba/
16 K-y-p-bl (kypbi) /kury/
17 C-N-0-H (cnon) /slon/
18 n-n-o-1 (nnot) /ptah/
19 C-H-e-X (cHer) /sneh/
20 X-n-e-n (xne6) /hleb/
21 c-T-y-n (ctyn) /stul/
22 n-a-p-K (napk) /park/
23 M-0-C-T (moct) /most/
24 T-0-p-T (topr) /tort/

/10 | /24 |

Caravolas, M., Mikulajova, M., Defior, S., & Seidlovd Malkova, G. (2018). Multilanguage
Assessment Battery of Early Literacy. All rights reserved. Not for reproduction,
copying, dissemination, or publication without permission of the authors.
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TECTUPYIOLLMA: ..........

PA isolation (MABEL)

UsonupoBaHue poHem

Kaprta oueHuBanus — HAYAJIbHAA

SOHEMA

A E) -

ID pe6eHKa (kog):

Mon

Bospacr (rog u mecau)

HasBaHue wkonsl
(xon):

Ipyna/knacc

N |

TECI'HDOBEHHE CheayeT 3anucblBaThb.

Br/IKOUMTE CEKYHAOMEp, KaK TOMbKO HAayHEeTe Ha3blBaTb NEpBOe C0BO (TECTOBYK eauHULy) C
Kaxaoro 6/10Ka. BbIkNOUUTE CeKYHAOMED, KaK TONbKO pebeHoK NpefocTaBuT NoCAeaHIo OTBeT
u3 6soka. CneayeT NpekpaTUTb TecTUpOBaHWE, eciM peBeHOK Ha3Ban yeTbipe No3ULMU
HenpaBW/bHO B O4HOM M3 B/IOKOB, KOTOPbLIM COCTOMT M3 8 eAnHULL.

Hauvano cnosa = bnok 1

OTBETOoB:

Cnor CVC T::::::::::ﬂ doHema TpaHCKpUNLuMA oTBeTa Bbanbl 2/1/0

3uK fzik/ fz/
Hyp /nur/ /n/
pat frat/ I/
moc/ maoh/ /m/
ByK fvuk/ N/
6ak /bak/ /v/
Ken /kep/ [k/
nyH flun/ N

MpasunbHbie oTBeTbI(CVC): /16

Cnor CCVC T‘:::::‘;::::ﬂ doHema TpaHCKpUNUMA OTBETa banbl 2/1/0

Tpau / tratf / It/
cBuK /swik/ Is/
¢non /flop/ It/
npot/prot/ I/
6nunu/blyt/ /b/
Apyw /drof/ fdf
knot /klot/ &/
ysam / tsvam [/ [cf

NpaBunbHbIe oTBeTbI CCVC: /16

O6uee KONMYECTBO NPaBHbHBIX /32

© Caravolas, M., Mikulajova, M., Defior, S., & Seidlovd Malkova, G. (2018). Multilanguage Assessment Battery of Early
Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without permission of the

authors.
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PA deletion (MABEL)

YAANEHUE ®OHEM
KAPTA OTBETOB

TECTUPYIOLLIMM: oot sesseeeenenseessseesessesons

OaTa .....

ID pebeHka (kop): Mon

Bospacr (rog v mecau)

HassaHue wkonbl (Kopg):

Fpyna/knacc

; TecTupoBaHWe cnegyeT 3anucbiBaTh.

BKNOUWTE CEKYHAOMEP, KaK TONbKO HauyHETe HasbiBaTb NepBOE CAOBO (TECTOBYHD eawHuuy) c

Kaxgoro 610Ka.

BbIKNHOUYUTE CEKYHAOMED, KaK TONbKO pEGEHOK npeaocTaBuT NOCNeAHHOK OTBET U3 6noka.

BHUMaTenbHo 3anucbiBaiTte Ha}K,D,bIﬁ oTBeT peﬁem(a, He3aBUCMMO OT TOro, OTBEeT ABMAEeTCA

ApaBUAbHbIM WK HET.

HE npekpalyaiiTe TECTMPOBAHMWA, CNEAYET BLINOAHWUTL BCE 334aHWA.

Havanbnas ¢onema — Biok 1.

Tectosas 3anucb TpaHCKpUNUUKU 3anucb oTBeTta Banei
eaAuHULA TP puny 2/1/0
pod fraf/ (od) /of/
6ar /bak/ (aT) /atf
ayc /dus/ (yc) fus/
nek /pek/ (ek) /ek/
BYH fvun/ (yn) fon/
Enok 1 epema: BnokK 1 Konnyecteo
pema: veevnerens CEKYHA, | NPAaBUAbHBIX OTBETOB: /10
Havanenas ¢gonema — Buok 2.
Tecrosan 3anu HCKPUNLUMK 3anu TB oL
eanHULa aMUCb TPAHCKpUNL annCb OTBETa 2’110
cnek /spek/ (nekK) /pek/
npaw /praf/ (paw) /raf/
6noH /blon/ (noH) flon/
knert /klet/ (net)/let/
TPbIH ftrin/ (puH) ftrin/
Enok 2 Boems BNOK 2 KOnnYecTeo
P viesreerenns CEKYHZ, | NPABW/IbHBIX OTBETOB: /10
bnok1Tta2 Konuuectso npasMabHbIX
Bpems waseeeeenr. CBKYHA, | OTBETOB (B1OK 1 T2 2) /20

© Caravolas, M. et al. (2018). Multilanguage Assessment Battery of Early Literacy. All rights reserved.
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RAN colours (MABEL)

TecT 6bICTPOro aBTOMaTUYECKOrO
Ha3biBaHMA(RAN) - useTa

Kaprta oteeToB

TECTUPYHOLMMA: ..o cveeeeevereeenereeeeeee LATAL et e eaeas
Bospact (noaHbIX net u
ID pebeHka: (kopa) Mon: ERCI
MecALeB:
HasBaHue WKoOAbI:
Fpyna/knacc
(xoa)
TecTMpoBaHWe cnefyet NpPOBOAWMTL B COOTBETCTBMM C NPOLLEAYPON M YKa3aHUW NpeacTaBAEHHbIX B
\J fokymeHTe "RAN LBeTa - MHCTPYKUMA K TECTUPOBAHWUIO M NOACYET pe3synbTaToB TecTa". YKazaHus,
"h YyKa3aHHble KpacHbIM LIBETOM, He/b3A MEeHATb.
Y Brnounte CeRyHAOMEP, KaK TONbKO pebeHOoK Ha4yHeT Ha3biBaTb NEPBLIi LBeT.
BbIK/IIOYMTE CERYHA,OMEP, KaK TO/IbKO pebeHOK Ha30BeT nocneaHui uBeT.
TecTupoBaHHWe cneayerT 3anucblBaTtb.
Bo BpeMA TECTUPOBaHUA YKaXuTe Bce oWKnBKM Ha IMCTE OTBETOB.
Momuute, uto oOWKBKKM, KOTOpble pebeHOK WCNpaBAAeT CcamocToATeNbHO (aBToKopekTbl) HE
CYMTAIOTCA, KaK OWMBKuU.
RAN uyeta 1
" " " . " " KOpWUYHEBbI "
KpacHbii KOPHYHEBbIHA 3eNeHblid CUHMIH YOPHbIH 3eneHblit " YOpPHbIH
3eneHbli CUHUIA KpacHbIA YOPHbIA CUHUIA KpacHbli CUHUIA KOpWYHEBbIA
KpacHbIk 3eneHbii KOpWYHEeBbIA YOpPHbIA KOPHMHEBLIH cHEmii YOpHbIH KpacHbik
3eNeHbld YOpHBIH CUHWA KpacHbIA 3eNeHbld KOpHWYHeBbIi CUHMIA 3eNeHbld
KpacHbIi KOpWYHEBbIA YOpHBIA KOpUYHEBbIH KpacHbIA CUHMIA 3eneHbId YOpHBbIA

Bpems (cek.) RAN 1:

Ownbku RAN 1:
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RAN ugeta 2

3e/eHbId YOpPHbIA KPacHbIH CHHMIA KOPUWYHEBbIA | KPacHbIN YOPHBbIA KOPUYHEBbIA

KpacHblii CUHMIA 3eneHblid KOPUYHEBbIH CUHMIA 3eNeHbli CHHMIA YOpPHbIA

3e/leHbIH KpacHbIA YOpPHBIH KOPUYHEBbIH YOpHBIA CMHUA | KOPUYHEBbI 3eNeHbli

KPacHbli | KOPUYHEBbIHA CHHMIA 3eneHbli KpacHbIA YOpPHbIA CHHMIA KpacHbIA

3e/leHbIH YOPHbBIA KOPHYHEBbIH YOPHbIA 3eneHbli CHMHMIA KpacHbli KOPUYHEBbI
Bpems (cek.) RAN 2: Ownbkm RAN 2:

3anuwuMTe OTAENBHO pesynbTaTbl NEPBOro M BTOPOro TECTOB, a TAKKe CPeAHUii pesynbTar ABYX

TecToB.

Bpema
(B cekyHpax)

OwnbKu

RAN Upgera 1

RAN Upgera 2

RAN Lisera CEPEAHUIA

PESY/NIbTAT
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RAN objects (MABEL)

Tect 6bICTPOro aBTOMATUYECKOrO
noBTopeHus Ha3BaHuii (RAN) — npeameTbl
Kapra orsBeToB

TECTUPYHOLMIMA: oo ae e JaTa: e

ID pebeHka: (koa)

Mon:

U mecaues:

Bospacr (nonHbix ner

(xoa)

HasBaHue WKOAbI

Fpyna/knacc:

fokymeHTe "RAN BYKBbI - MHCTPYKLUMA K TECTMPOBAaHMIO M NOLCYET pPe3ynbTaToB Tecta”". YKazaHua

; TecTMpoBaHWe ciefyeT NPOBOAWTL B COOTBETCTBUM C NPOLIeAYPOI M YKa3aHWIA NpeacTaBNeHHbIX B
KPacHbIM LLBETOM, He/lb3l MeHATb.

D

Y BRAIOYMTE CeKYHOMEp, KaK TONbKo pebeHoK HauHeT Ha3biBaTb NepByto Bykay.
BbIK/MOUUTE CEKYHAOMED, KaK TONLKO peBeHOoK Ha3oBeT nocneHo GyKsy.

Tecmpoaaume cneayeT 3anuckbiBaThb.

Bo BpemA TeCTUpOBaHWA YKaxKKUTe BCe OWMBKK Ha NncTe OTBETOB.

MomHuWTE, 4TO OLWKMEKK, KOTopble pebeHoK UCNPaBAAET CAMOCTOATENbHO (aBToKopeKThl) HE cunTatotca

olwunbramu
RAN kapral
nes nec rnas cTon Koy cTon rnas Koy
nec KAlou nep rnas Koy nec cTon nec
nes rnas cTon neB. nec KoY rnas nes
rnas cron nec KAoY cTon nes KoY rnas
cron neB cTon nec rnas nec KoY nes
Bpems (cek.) RAN 1: Ownbkm RAN 1:
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Tect 6bICTPOro aBTOMaTUUECKOro NOBTOPEeHUA HasBaHui (RAN) -
npegmeTbl

Kaprta otBeTOB

RAN Kapra 2
cron nes KAlou rnas nec Koy nes cTon
KAlou cton rnas nep nec nes rnas KAou
nes rnas cron nec Koy rnas cTon nec
rnas K/lou nec cron nes K4 nec nes
cron rnas nee nec rnas nec cton KAlo4
Bpems (cek.) RAN 2: Omubku RAN 2:

OTaensHO 3anMLIMTe pe3ynbTaThl NEpPBOro M BTOPOro TecTa, a TaKKe CpeAHUiA pe3yabTaT AByX

TecToB.

Bpems

(e cexyHpax)

OwnbKmn

RAN 6yKBbl 1

RAN 6ykBbI 2

PE3V/IbTAT

RAN npeameTbl CEPEAHUIA
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RAN digits (MABEL)

Tecr 6bICTPOro aBTOMATUYECKOTO
nosTopeHua HassaHuii (RAN) - undpbi

Kapra orBetoB

TECTUPYIOLLMM: o cveiercvinrienci s eaesssene s JaTal e
B
ID pebeHka: (kog) Mon: ST S
M MecALeB:
HasBaHue wWHKONDI EpyTafknace:
(xoa) )

TecTMpoBaHuWe cnegyet NPOBOAWTL B COOTBETCTBMM C NPOLEAYypoil U yKa3zaHUii NpeacTaBNeHHbIX B
‘j fokymenTe "RAN undpbl - MHCTPYKLUMA K TECTUPOBAHMIO W NOACYET pPesy/bTaTos Tecta". YKasaHua

‘“‘T‘\ KpacCHbIM LLEETOM, HENB3A MEHATD.
Y Braouure CeKYHAOMEP, KaK TONbKO pebeHOK HauyHeT Ha3biBaTb NepByIo undpy.
BbIK/IOUMTE CEKYHAOMED, KaK TOIEKO pebeHoK Ha3oBeT nocsieaHolo Luobpy.
TECTMPOBBHVIE cneayeTt 3anMcblBaThb.
Bo BpemA TeCTUPOBaHMWA YKaXKuTe BCe OWMBKM Ha NUCTe OTBETOB.
NomHKTe, YTO OWKEKM, KOTOpEIE pebeHOoK UCNpaBAseT CaMOCTOATENLHO (aBTOKopeKTbl) HE cuuTaloTea
owmrbKamu
RAN uudpsi 1
cemb ABa [eBATb PH wecTb [eBATb OBa wecTb
AEBATb ™H cemb wecTb M cemb ™PH ABa
cemb BeBATb ABa wecTb ABa P wectb cemb
HEeBATb wectb TPH cemb DeBATb ABa ™H DEeBATh
cemb ABa wecrtb ABa cimb ™H AeBATb wectb
Bpems (cek.) RAN 1: OwubKu RAN 1:
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KapTta oTBeTOB

Tect 6bICTPOro aBTOMaTUHECKOTO NOBTOPEeHUA Ha3BaHuii (RAN) - undpbi

RAN yudpbl 2
AeBATb wecrb cemb TpH ABa cemb wecrb ABa
ceMb TpH AeBATb ABa TpH AEBATb TpH WecTb
AEBATb cemb wecTb Asa wecTb TPH ABa AEBATb
ceMb ABa TPU AeBATbL cimb wecTb TpH cemb
AEBATb WwecTb ABa wecTb AEBATb TpH cemb ABa
Bpems (cek.) RAN 2: OwnbKM RAN 2:

OTAenbHO 3aNUILMTE pesynbTaThl NEPBOro M BTOPOro TECTa, a TaKXKe CpeAHMI pesynbTaT ABYX

TeCcToB.

Bpemsa

(8 cexyHaax)

OwnbKKu

RAN uudpbi 1

RAN uundpbl 2

RAN umdpbi CEPEQHUA
PE3Y/NIbTAT
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RAN letters (MABEL)

TecT 6bICTPOro aBTOMaTUUECKOrO
nosTopeHusa Ha3BaHuii (RAN) - 6ykebl
Kaprta oteetoB

TECTUPYIOLMM: ..ooveeecrceeeresrerssecensrsssssessssseses AATAL wevvivivvneesiesessvsssssnsvassnsnns

ID pe6eHka: (koa) Mon: Baspacn@ommxney
M MecAleB:

HasBaHve wWKoOMbI et e

(kon) )

TecTMpoBaHWe cnegyeTt NPOBOAWTL B COOTBETCTBMM C MPOLLEAYPO M yKazaHWM NpeacTaBAEHHBIX B
J LokymeHTe "RAN BYKBbI - MHCTPYKUMA K TECTMPOBAHWUIO M NOACYET pesynbTaToB TecTa". YKasaHuA

J®_ KPacHbIM LBETOM, HEeNb3A MEHATb.

LD BKNOUMTE CEKYHAOMED, KaK TONbKO pefeHOoK HauHeT Ha3blBaTb NepBeylo GyKBY.
BbIKNIOYMTE CEKYHAOMED, KaK TO/IbKO pebeHOoK Ha3oBeT nocneaHiow ByKsy.
TecTMpoBaHMe cneayeT 3anMcbIBaTh.

Bo Bpems TeCTUpPOBaHUA YKamuTe BCe OLMBKM Ha IUCTE OTBETOB.

MomHUTE, 4TO OLKMBKK, KOTOpble pe6eHOK UCNPaBAAET CaMOCTOATEeNbHO (aBToKopeKTol) HE cumTatotca

ownbKamm
RAN 6yKBbl 1
n a o c A o a a
o c n a c n c a
n o a a a c a n
o a c n o a c o
n a a a n c o a
Bpems (cek.) RAN 1: Owunb6Kku RAN 1:
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MigpaxyHOK NigCyMKIB TeCTYBaHHA
www.eldel-mabel.net

TecT 6bICTPOro aBTOMaTUUECKOTr0 NOBTOPeHUA Ha3BaHMiA (RAN) - 6yksbl

Kapra otBetoB

RAN 6ykBbI 2
o a n c a n
n c o a c (]
o n A a a c
n a c o n a
o A a a o c
Bpems (ceK.) RAN 2: Owubku RAN 2:

OTAenbHO 3anULWKTe pe3ynbTaTbl NEPBOro U BTOPOro TeCTa, a TaKMe CPeHUiA pesynbTaT ABYX

TecToB.

Bpemsa

(B cekyHpaax)

Ownbku

RAN 6yKebl 1

RAN 6yksBbl 2

RAN 6yksbl CEPEQHUA
PE3Y/IbTAT
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Pseudoword repetition test

Test powtarzania pseudostow (Szewczyk et al. 2015)

UMHa¥ouTadu
MHLOWEE 319HAr3LUHIrouoT] 219HqurnaeduaH 219HarMaed|] 09.129hULIOY
19Le1qrAgad
sunewdodHm
BEHIWA1UHIOUOYT
HUhALEN 1oedeog
exhogafy e1d3l BMHH3Tesodu eleff

ro

BUHITod eLeff

eXHagad sUurMwed 1 BWY

(STOT) "I 32 T YAZOMBZOZS

8019810 XHevq

90L2017930U BUHId0190U 1031

YoAufAaenp3 uepeg 1mAisui@

MOJSOpPNas BIUBZIBIMOd 1S3
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Test Powtarzania Pseudostéw

©Instytut Badan Edukacyjnych

Szczewczyk J. et al. (2015)

A | MNcesdocnoso MpasunbHbii oTeT (1 6an) - Opyroi1 oteet (0 6anos) - Ban
noAYepKHYTb 3anucatb
1 |TOMHBbI TOMHbI
2 HAOEK HAJLLEK
3 | NUXOTb NINXOTb
4 | CKPUTA CKPUTA
5 | FOCCEHWWA TOCEHHHIA
6 | ANOHUNA ANOHUNA
7 | DNAKYHYMX MNAKYHYWX
8 |BbICAKOW BVCAKOW
9 | NOYYMEWHBIA MO4YMEAHbIA
10 |FOHOBUCTO FOHOBUCTO
11 | AHOMOIHMA AHOMOTHUA
12 | 3rOTATKA 3rOTATKA
Test Powtarzania Pseudostow O©lnstytut Badar Edukacyjnych Szczewczyk J. et al. (2015)
13 | BOBUDYTKA BOBHM®YTKA
14 | TPYBHbIM TPYBHUM TAYBHUM
15 | MOYAT novar nouun
16 | MO3OHT MO30HT MOXOHT
17 | PAMETO pamero namero
18 | KPYMACKH Kpyu4acKu KNy4acKku
19 | TYTYMHE TyTeuHe TyTeuHe
20 | NEPABOBbA nepasoe nenasose
21 | APATHEHMA aparHenus aparHeHus
22 | OTNAPACTAK oTnapacrak oTnanactak
23 | CTPACYNENA CTpacynena cTnacynena
24 | ANATEYHUXK ANATEUHUXN ANATELHUXN
25 | LUGABUMAXAW ¢ Z b z
26 | OYUHY4YHU O4MHYM OUMHYuM
27 | YNIPUKEBYKX ynp ynp ynp
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Sentence repetition test. Test rozwoju jezykowego TRJ (Smoczynska et. al. 2015)

Uma n bamunua

TecT Ha NOBTOPEHWE NPEeA/IONKEHUN

Homep MpepnoxeHUA U OTBETHI banbi

T1 Y KOnu uBeTHOM 30HTUK
T2 MUHrBMHbI XopoLwKre naasLbl
T3 JleHa He ntbuUT xoaMTbL B Kanoluax.
T4 MNeTta ponreH 3abpatb 6paTa U3 caguka
1. Mama roToBMUT NUPOrK € Arogamm

2. CTeHbl OKpalLEeHbI B XXeNTbI UBET

3 JeTtn noenyT Ha oTAbIX B fec

4, AHTOH BygeT NUTb ropAadee Kakao

5. AHA nowna B Napk cobupaTb KalTaHbI

6. Y MapkKa bbina KOHpETa, HO OH ee He Cben
7 OHU MOTyT CbecTb MOPOXeHHOoe ¢ GpyKTamum
8 babywkKa gonxHa 6blna noexaTtb B MarasuH
9 CaHganu cnpATaHbl NO4 KPOBATbIO

10 OHa He ymeeT e34UTb Ha Benocunene
11 Cepreii He XOYeT NUcaTb NUCbMO ApYry
12 MalumHa 6bin1a BbiMbITa AA4ei

13 Kata He ByaeT neTb necHu

14 OH He byaeT UCKaTb HOCKM Y WKady

15 Muiua cMOTPUIT, KaK MyXUKMHA KpacuT non
16 Kosep 6b1n ucnopyeH ncom

17 MupocnaB CMOXET UrpaTth Ha KOMMNbIOTEPE
18 CoduAa aymaerT, 4To B peKe X0N04HaA Boaa
19 3TO He Ta KapTMHA, KOTOPYHK Hapucosana

Ona
20 CTyn, Ha KOTOPOM CHMAEN MOW AeayLIKa,
CNOMaH
21 TeTa pewmna ycTpoUTb BE4epUHKY
22 Obysb, KoTOpyto Bbibpana KatepumHa,
MasieHbKaA
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23

Erop Hawwen wanky, KoTopyto noTepsana

6abywwkKa
24 CoHA npocuTb Nany, 4Tobbl OH Kynun
KOMMbLOTEP
25 MNoliaem B xnebHbIM maraswH, rae ectb
CcBEXMUiI xneb
26 AneHa KOpMMT NecuKa, KOTOporo Nogapuau
UBany
27 BMKTOP cepaMnnca Ha cecTpy, MOTOMY 4TO OHa
chamasia emy KapaHgaw
28 Cyn, KOTOpPbLIM NPUrOTOBMA Nana, O4YeHb
BKYCHbIH
29 3TO He TOT MY}4YMHA, KOTOPOro NPUraacuAu
poauTenu
30 Ob6ewaHan Harpaaa Hac CTUMYNIMPYET K
pabote
31 HatanbA XuBeT B 4OMe, BO3Ne KOTOPOro
ecTb AeTCKas NaowanKa
32 MNeTta opgankueaeT 6paTy plOK3akK Toraa,
KOr4a OH eMY HyXeH
33 My¥4MHa, KOTOPOMY 3BOHWA OTEL, Ham
O4YeHb Nomor
34 Mama He byae urpaTb ¢ Mapueit, Nnoka oHa

He U3BUHUTCA
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Vocabulary test. Test rozwoju jezykowego TRJ (Smoczynska et. al. 2015)

Nma n bamumnus

Test Rozwoju Jezykowego. ©Instytut Badan Edukacyjnych, Warszawa, Wrzesien 2015

ApanTMpoBaHHbIM HA pyccKuii A3bIK noaTect_TRJ

HA3bIBAHWE C/10B

N Cnoso Bonpoc OtseT Banebl
ni npbiraert Y1o oH genaet?

1 mepseT Y710 OH penaet?

2 LOouUT Y10 oH penaet?

3 3arpebaet Yto oH genaet?

4 BblbuBaeT Yto oH genaet?

5 AVpuXUpyeT Y10 oH penaet?

6 pacnnetaer Y710 OH penaet?

n2 AbIMOX0A, Y10 3T10?

7 KaKTyC Y10 aT10?

8 6obep Yr1o aTo0?

9 NycTblHA Yt0 3T0?

10 Bogonag Yr1o aT0?

11 BECbI Y7o 370?

12 MyXOMOp Yt0 aT0?

13 Koana Y7o 370?

14 BEC/IO Y710 370?

15 ramax Yt0 370?

16 napyc Y710 370?

17 Komnac Yt0 3T0?

18 Komap Yr1o 3T0?

19 aaten Yr1o aTo?

BHMMaHue! B 3agaHnun Ne 20 cmeHa Bonpoca!

20 BeTepuHap Kto ato?

21 TEPMOC YT1o 3T10?

22 wanaw Y7o 370?

23 NYK Yt10 3T0?

24 NMOHTOH Y7o 370?

25 MaHeKeH Y710 370?
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Language development test. Listening comprehension subtest.

kowego TRJ (Smoczynska et. al. 2015).
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One-minute word reading (MABEL)

YreHue cnos (1 muHyTa)
a e KapTa oTsetoB
4

TECTUPYHOLMI: «...oeverrrieeveeremeeeneveeene eaenes seaeresanenssnrnnsmensresses dA@TAY cetiereeeeemeeesese e emerenaes
ID pebeHka: (kopg) Mon: Boapacr
Ha3sanue m;«::;; rpynna/Knacc:
O3HaKombTeCk C WHCTPYKUMAMW NpOBe4EeHUA TeCTa YreHue cnose
\j BKnovaiTe cekyHA,0Mep, KaK ToNbKO peBeHoK NpoYuTaeT nepeoe cloBo
C) BeikatoumTe nocne 60 cekyHA,
B KonoHKe «OTBEThI» CefyeT OTMETUTb + HanpPOTUB NPaBKU/IBHO NPOYMTAHHOTO CNoBa, X Y
€NoB, KoTopble 6b1IM NpoYMTaHbl HeBepHO, AK y CNoB, KOTOpble pe6eHoK CaMOCTOATE/IbHO
MCNpaeuna oWwnbRy U - (YepTy) y CNoB, KOTopble BblM NPONYLUEHBI UK KOTOpble pebeHoK
0OTKa3anacb Ha3blBaThb.
Ecnu pebeHOK OCTaHOBWACA, TO CIEAYET ero NonpocuTs NPOAOIKUT YMTaTh.
MoAYyepKHWTE NocnefHee CNOBO, KOTOPOE OH NPOYUTA.
Cnoso Otser Cnoso Otser Cnoso Otser
1 f 20 Hag 39 oca
2 " 21 cag 40 com
3 Thl 22 KOT 41 CbIH
4 OH 23 COK 42 BO3
5 Bbl 24 KOT 43 AOM
6 He 25 COK 44 nvc
7 Aa 26 Kym 45 puc
8 Ha 27 nes 46 nuc
9 3a 28 HoC 47 TaK
10 Thbl 29 port 48 nep
11 na 30 rog 49 HU3
12 HY 31 aen 50 poii
13 MblI 32 BeK 51 T
14 A0 33 AEeHb 52 Bpai
15 no 34 nec 53 Hop
16 ox 35 Xop 54 mes,
17 um 36 pos 55 wap
18 nop, 37 MAY 56 MYK
19 ana 38 COH 57 mMup

© Caravolas, M., Mikulajovd, M., Defior, S., & Seidlova Malkovd, G. (2018). Multilanguage Assessment Battery of Early
Literacy. All rights reserved. Not for reproduction, copying, dissemination, or publication without permission of the

authors.

371



panuasal syyBu |y A3y Alp3 fo A1a1ipg Juawssassy abonbupjiynp (810Z) @ ‘pamasal sy |1y Aopuain Alup3 fo A1aypg Juawssassy abonbuppyniy ((8107) @

HOgQHIMO 08L)3hHUUOY

4012 XI9HHelhodu
oHavruaedu 08.1)3hUIIOY

iuahnad | pHT Hogawal | §TT danas 98
wnioued | gpT exowgs | pTT owmaw | S8
wogaue | ZpT ONOWOW | ETT Hublo | pg
enreaou | THT BHIWA) | ZIT OHMO | £8
oawvdexar | OpT BaLWUK | TTT BHI3U | 78
WOILI0M | GET wniadL | OTT BIMHA | I8
qleihaw | SET nhadeg | 6OT unAse | 08
uusolol | [T aifeoss | gOT BHAL) | 6L
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JIe

aB
no
on
co
MH
or
ap
KH
1y
HK
or
3H
ca

py
Kec

XOM
JIeT
AOT
Hca
réc

3ap

0B

One-minute pseudoword reading (MABEL)

YTEHUE IICEBIOCJIOB (1 MHHYTA)

TECTOBAS KAPTA

Tau Tama
Hiam KYyHa
KBIp CJIOK
JIOH Kaxka
MOT KOPH
3yYK HOoOa
Jiam yT™Ma
BaK HOMBI
BOX MBICO
TOp mAanbI
Tar CTOM
f0ama cud
MEHO pycT
BOCA mode
Japiu JIHIIA
BIOK poxa
ruc 3UKa
neka Y30K
CBLJIIO 30HK
THHO KOBa
pén pysa
oon JIMCK
yrpa rjara
ciIy3 Mopa
pamno Baka
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X0Ba YTHII

MaTa KaJaH
JIyCBI JagKa
0aHMa BYETA
MYOBI JyKeT
KaJI0 KBoOpell
MO03a BHHKY
peMbst Tenka
CYKOK nmjiachke
KeJIo JEeHOK
nmeTKa cHpor
HeJIKa CHTATH
BJIECK MHpOTr
YpPOJIH neBoYKa
peMbsi ¢pasa
dern BOHIIE
XyCcTo

MHCA

KHOT0

303KIb

Bpec

npay

OouHa

KYXTHl

TamKa

© (2018). Multilanguage Assessment Battery of Early Literacy. All rights reserved.
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Reading comprehension.

MasieHbKada TaHLOBLUMLA

Jlena odeHp JNOOMT My3BIKY M TaHLbL JleBOYKa Kax<Ibli
IIOHE/IE/IbHUK U 4eTBEPI XOAWT Ha TaHUBl ¢ noapyxkoi. Ei
OYEHb HPABHUTCA €€ IPyNna W TPEeHep, KOTOPBIH Y4YHT HX
TaHueBaTb. Ha 3aHATHAX Beerja BECENO M HHTEpecHo. B
Ipynine IecTh AEBOYEK M CeMb MaJIbdMKOB. JleTH Xopoio
obmarores apyr ¢ apyrom. CeromHs BakHas TPEHHPOBKA,

IIOTOMY HYTO OHH TOTOBATCA K BBICTYIIJICHHIO. KOHIIEIJT

COCTOHTCA 4HE€pPE3 HCHCIIIO. Jlena odeHs pana, 4TO pOAUTEIIH,

6adymiKa ¥ Ief[yIIka CMOTYT YBHIETh €€ BRICTYILUICHHE.

OTKpHITBIE BONPOCHL:

1. SIx 3BaTh repouHIo dToi HcTopun? [Onena]

2. C xeM IeBOYKa XOIUT HA TPEHHPOBKHU? [3 OAPYHKOH]

3. Ckonbko JeTel B TaHLeBaNbHOM rpynme? [ecTb AeBOYEK H CEMb MAJIBUHKOR]

4. K uemy rotoBsarcs aeTu? [IeTH FOTOBSTCS K BUCTYIUICHHIO/KOHLEPTY |
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VIHTEpEeCHbI MNP KHUT

Iletp ceromms ¢ KimaccoM HAET B TOpoACKylo Oubmmoreky. /Jerw
co0panuch paHo B mkone. YuntensHuua Enena BacunseBHa ¢ BocToprom
pacckas3plBalia JIeTAM O KHHrax, a Takke 00 HX moxoje B OHOMHOTEKY.
CHayana Kiacc Ioexajl aBToOycOM B IIGHTP rOpoja, a 3areM IICIIKOM
Jomud o Oubimuorekn. TamM HMX BCTpeTWsia OYEHb IPHBETIIMBAS U
ynei0unBas Oubnuotekapb. OHa TNpUIIacHia JIETeH W YYHTENBHHIY B
VIOTHBI U cBeTIblH 3ai1. CHauana AT MOCMOTPENIH KOPOTKuil (kM 0
TOM, KaK CO3Jal0T M eYaTaloT KHUTH. 3aTeM OMONHOTEKaph pacckasaina,
Kak NpaBHIBHO HMCKaTh KHWTH B OHONHMOTEKe, Kak cCIEeAyeT 3aHUMaTh U
BO3BpaINaTh KHUTH. [leTp oueHs MOBONEH, IIOTOMY YTO B KOHIE BCE JETH
MIOJIYIHITH XOPOIIHE PACKPACKH.

1. Ak 3BaTb repos atoi uctopumn? [Meta]

2. AK petu gobupanuce Ao BubnnoTekn? [aetm noexanu astobycom, a
NOTOM OHM LIAW NeLwKom]

3. Kto BcTpeTtun aetent B bubnmoteke? [bubnmotekapsb]

4. YTO AeTM NONYUYMNM B KOHLLE BCTPEYM? [AeTU NoNyuYnnm packpacku]
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ics T1, T2 (all groups)

Descriptive statistics

Appendix M

1 (dataset)
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Dataset T2

2

INg session
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Appendix N: R code for computing R?significance of

Text

N =

00 NO U bW

L e O =
s WNRLR W

16
17
18
19
20
21
22
23

differences

# Define values of interest

SE1 <- .207
SE2 <- -.074
betal <- .217
beta2 <- .234
nl <- 30

n2 <- 40

k <- 6

#
#
#
#
#

#

Standard Error 1
Standard Error 2
Standardised estimate 1
Standardised estimate 2
no of observation

no of predictors in model

# Calculate standard error of the difference between two beta weights
SE_diff = sqrt(1/(n1-3) + 1/(n2-3))

# Calculate t-statistic
t_stat <- (betal - beta2) / SE_diff

# Calculate degrees of freedom

df <- max(nl,n2) - k

# Calculate p-value

p_value <- 2 % pt(-abs(t_stat), df)

# Print result
cat(paste@("p-value =

", round(p_value, 3)))
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Appendix O: Regression analyses (T1, T2)

Testing session 1.

Table 18.1. Predictors of reading efficiency: Results of hierarchical multiple regression within languages.

Entered first Entered last Entered first Entered last
Predictors Ukrainian/Russian (L1) Polish (L2)
R?change B SEB  Low High B t p R?change B SEB Low HighCl B t p p(d)
Cl Cl (¢]]
PA .625* .216* 844 252 308 1381 .741 926 .004 .775**  252* 995 224 515 1.474 465 4446 <001 .605
PWM 120 .009 145 207 -588  .297 118 701 494 .498* .030 206 -.348 .538 .079 462 .652 563
.095
oL .212*  .003 .088 .207 -530 .354 074 423 678 .236* .020 .299 .238 -.809 211 207 1256 .230 .396
RAN .204* 044 -152 100 -364 .061 -224 152 .149 .103 .000 .002 .093 -.198 .201 .002 461 .652  .507
LK 401*  .023 192 175 -182 565 179 1.09 291 117 .021 .188 .148 -.130 .506 174 1.267 226 .988
Adjusted R? T712%* .821**
final model (all
blocks)

Note: p-value of t-statistic is the significance of differences between two /3 weights (in L1 and L2) for each composite variable; ** p<.001, * p<.05
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Table 18.2. Predictors of reading efficiency: Results of hierarchical multiple regression across languages.

Entered first Entered last

Entered first Entered last

Predictors Ukrainian/Russian (L1) Polish (L2)
R?change B SEB Low High B t p R?change B SEB Low HighCl B t p p(d)
Cl (¢]] (¢]]
PA 710*  261* 933  .218 465 1402 933 4.272 <.001 .733* .260* .942 .248 -.291 671 931 3795 .002 741
PWM .220* 005 -.092 .178 -473 290 .092 -515 .615 .392* .000 .003 .164 -.271 435 .003 462 .626  .825
oL 224 007 -158 175 -533 217 158 -905 .381 .229* .012 219 .264 -.784 .347 -162 1256 421  .948
RAN 152 041 -141 083 -320 .038 - - 113 .128* .001 - 229 -.495 .488 --.003 461 988 595
141 1.692 .020
LK .328* 042 247 147  -070 563 1.672 117 .056 .004 .082 .103 -.241 .201 -030 1267 .850 .665
247
Adjusted R? 728** .657**
final model (all
blocks)

Note: p-value of t-statistic is the significance of differences between two £ weights (in L1 and L2) for each composite variable; ** p<.001, * p<.05
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Testing session 2.

Table 27.1. Predictors of reading comprehension: Longitudinal results of hierarchical multiple regression analyses within languages (n = 17).

Entered first Entered last

Entered first Entered last

Predictors Ukrainian/Russian (L1) Polish (L2)
R?change B SEB Low High B t p R?change B SEB Low HighCl B t p p(d)
o] (¢]] (¢]]
RE 465* 045 409 269 -190 1.007 .451 1522 .049 .438* .035* .370 .401 -.930 .856 379 1192 .004  .852
PA 352* 117 627 256 -.198 1.056 .625 2445 .035 .429* 019 .214 224 -.286 713 219 .952 002 741
PWM  .381* .088 435 205 -.021 891 419 2125 .060 .333* .025 502 .460 -.526 522 499  1.092 .300 .825
oL 411* 016 .240 268 -357 837 245 897 391 .618* .162* .935 .338 .183 1.687 645 1256 421  .948
RAN 472 060 -378 217 -862 .105 - - 112 599* 053 - .269 - 174 -415 1580 .145 595
389  1.745 424 1.024
LK 237 .007 112 190 -312 535 117 586 571 .037 .000 .156 .021 -.326 .268 .023 135 .895  .665
Adjusted R? .687* 663**
final model (all
blocks)

Note: p-value of t-statistic is the significance of differences between two S weights (in L1 and L2) for each composite variable; ** p<.001, * p<.05
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Table 27.2. Predictors of reading efficiency: Longitudinal results of hierarchical multiple regression within languages (n = 17).

Entered first Entered last Entered first Entered last
Predictors Ukrainian/Russian (L1) Polish (L2)
R?change B SEB Low High B t p R?change B SEB Low  HighCl B t p p(d)
Cl (¢]] (¢]]

AR 789  .078* .588 .187 72 1.004 591 3.148 .010 .641 .052* .650 .401 .330 .856 721 992 .004 737

** **

PA .001 .000 .025 178 -372 422 .023 139 .892 .000 .002 .072 .224 .286 713 .075 921 002 .645

RAN  .004 .023 -598 151 -934 -262 -561 3.963 .003 .005 .015 .398 .460 .526 522 369 1112 300 .745

oL .001 .013 .238 186  -.653  .178 221 - 231 .001 .001 .088 .338 .183 1.687 .093 1256 421 .865

1.274

PWM 103  .124* .246 142 -.071 .563 216 -
* 1.727

LK .003 .005 .106 132 -.401 188 102 .806 439 168 .176* .463 .021 .326 .268 481 .135 .895  .865

Adjusted R? .874** J97**

final model

(all blocks)

115 046 .026 .308 .269 .523 174 315 1580 145  .665
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