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korzystałam z pomocy innych osób, a w szczególności nie zlecałam opracowania 
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    Poznań, 18.06.2023                                                         ………….……………. 
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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 II 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. 

https://www.eldel-mabel.net/
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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, I 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 I 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. 

(1981) 

Frith (1985) Ehri (1995) Duncan and 

Seymour (2000) 

1 Linguistic 

guessing 

  

Logographic 

Pre-alphabetic Pre-literacy 

 

 

Dual Foundation 

(logographic, 

alphabetic) 

 

Orthographic 

Morphographic 

2 Discrimination 

not guessing 

 

 

Partial alphabetic 

3 Sequential 

decoding 

Alphabetic Full alphabetic 

4  

Hierarchical 

decoding 

 

Orthographic 

 

Consolidated alphabetic 

 

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. 



 28 

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 

García 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 (García 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. 
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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 = 

R x RC + 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 IQ (Melby-Lervåg et al. 2012). PA skills have been 

proved to correlate with literacy outcomes both concurrently (e.g. Melby-Lervåg 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 

(Szczerbiński 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 <q>. 

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. /ε/ + consonant, 
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such as /εm/ 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. 
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Empirical findings suggest stronger correlations for RAN alphanumeric than RAN non-

alphanumeric tasks (see Araújo et al. 2015 for a review; Lervåg 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, Araújo 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 Araújo 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 



 47 

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 Araújo 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 Araújo 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, Araújo 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 Araújo et al. 2015 for a review). However, it should be noted that in Araújo 

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; Araújo 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 CEO), 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 (Szczerbiński 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. McIntyre 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 



 53 

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 (Lervåg 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; Lervåg 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 

“[f]oundation 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. Vocabulary 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; Lervåg 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 

(Lervåg et al. 2018; MacDonald and Christiansen 2002; Melby- Lervåg 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 

“[i]ncorporation 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 



 67 

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) [t]he 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-Lervåg 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-Lervåg and Lervåg (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-Lervåg and Lervåg (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 



 71 

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-Lervåg and Lervåg 

(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 Lervåg 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 Babayiğit (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 (Dörnyei 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 



 

 
83 

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 (/wɪnd/ – a movement 

of air, /waɪnd/ - 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 /bəˈnɑːnə/, vowel <a> is pronounced as 

schwa /ə/ 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. I 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 /ʌn/ 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; Lervåg 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.  



 

 
91 

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, IQ, 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. 



 93 

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

 

№ Study Languages Age group Study design Scope Main Findings 

 

1 Mann and Wimmer 

(2002) 

 

 

 

English: opaque 

German: relatively 

transparent 

 

Kindergarten 

Grade 1 

Grade 2 

 

Concurrent Decoding skills:  

word reading 

pseudoword decoding 

RAN 

PA 

LK 

STM 

 

Different patterns:  

English: PA - unique predictor in both 

grades; PA, RAN and STM  

German: PA decreased in grade 2, RAN 

– unique predictor 

2 Patel et al. (2004) English: opaque 

Dutch: relatively 

transparent 

Age (6;0-

11;00) 

Concurrent Decoding skills: 

word reading 

nonword reading 

PA 

RAN 

Vocabulary 

 

Similar patterns: 

PA - unique predictor, but not RAN 

 

3 Caravolas et al. (2005) 

 

English: opaque 

Czech: relatively 

transparent 

Grade 2-7  Concurrent 

Study 1: typical 

readers 

Study 2: dyslexia 

Word reading (speed) 

Reading comprehension 

Spelling 

PA 

Vocabulary 

PWM 

Processing speed 

Raven’s matrices 

 

Similar patterns in both studies: 

Reading speed: PA and coding 

Spelling: vocabulary, PA, reading speed. 

Reading comprehension: 

Raven, vocabulary, PA, and reading 

speed 

 

4 Georgiou et al.  (2008) 

 

 

English: opaque  

Greek: transparent 

Grade 1 -2 Longitudinal Word reading  

Nonword reading; 

PA 

RAN 

PWM 

Orthographic choice (OC) 

Different patterns:  

Nonword decoding:  

English: RAN, PA; Greek: nonword 

decoding at T1.  

Word reading (fluency): 

Greek: RAN, PA; English: OC  
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№ Study Languages Age group Study design Scope Main Findings 

 

 

5 Furnes and Samuelsson 

(2009, 2010, 2011) 

Swedish/Norwegian: 

relatively 

transparent 

 

English: opaque 

 

Kindergarten 

Grade 1 

Longitudinal   Decoding skills:  

word reading 

pseudoword decoding 

Reading comprehension 

Spelling 

Phonological awareness 

RAN  

Verbal WM 

Print knowledge 

Grammar and morphology 

(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. 

 

 

 

 Kindergarten 

Grade 1 

Grade 2 

 

 

 

Decoding skills:  

word reading 

nonword reading 

Spelling 

Phonological awareness  

RAN, verbal WM,  

Letter knowledge 

Syntactic and semantic skills 

(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.  

  

 

Decoding skills:  

word reading 

pseudoword decoding 

Spelling 

Phonological awareness 

RAN  

Vocabulary  

 

 

 

(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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№ Study Languages Age group Study design Scope Main Findings 

 

  

6 Vaessen et al. (2010) 

 

 

Hungarian: 

transparent 

Dutch: relatively 

transparent 

Portuguese: 

relatively 

transparent 

 

Grade 1-4 Concurrent Word reading (fluency) 

PA 

RAN 

Letter knowledge 

Verbal working memory 

 

Similar patterns:  

PA  

RAN  

letter knowledge:  

 

 

7 Ziegler et al. (2010) Finnish: transparent  

Hungarian: 

transparent 

Dutch: relatively 

transparent  

Portuguese: 

relatively 

transparent 

French: relatively 

transparent 

Grade 2 

 

Concurrent Decoding skills:  

word reading 

phonological decoding 

PA 

RAN 

PSTM 

Vocabulary 

IQ 

Different patterns:  

PA: stronger role in less transparent 

orthographies, speed. 

RAN: speed, vocabulary (only in 

Finnish) 

 

8 

 

 

Caravolas et al. (2012 

2013,  2019) 

 

 

English, Spanish, 

Slovak, Czech 

 

 

Kindergarten-

1 grade 

 

Longitudinal 

(10 months) 

 

Word reading  

Picture-word matching 

Word spelling 

Letter knowledge  

PA, RAN, verbal memory, IQ 

 

 

Similar patterns 

Reading (unique predictors): 

prior reading skills, PA, LK, RAN, 

 

Spelling: prior spelling skills, PA, LK, 

RAN 

Kindergarten- 

Grade 2 

Longitudinal 

(28 months) 

Picture-word matching 

LK  

PA, RAN 

 

Kindergarten 

– mid  

Grade 2 

Longitudinal Word reading (T1,T2) 

Pseudoword reading (T2) 

LK, PA, RAN, vocabulary, 

T2 similar patterns: 

decoding efficiency (unique predictor),  

RAN  
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morphological knowledge, 

syntactic knowledge 

Reading comprehension  (T3) 

 

T3 similar patterns RC: 

decoding skills T2 +language skills T1  

decoding T2 (English) 

 

9 Moll et al. (2014) 

 

English, French: 

opaque German, 

Hungarian: 

relatively 

transparent 

Finnish: less 

transparent 

 

Grade 2-7 Concurrent Word and nonword reading 

(accuracy and fluency)  

Spelling  

RAN 

PA 

PWM 

Similar patterns:  

PA (word accuracy)  

RAN (word fluency)  

RAN (spelling)  

 

10 Landerl et al. (2019) English, French, 

German, Dutch, 

Greek 

Grade 1-2 Longitudinal Reading fluency 

PA 

RAN 

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. 



 

 

 

 

 

 

 
 

 

 

 

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 <ą, ę, ć, ń, ś, ź, ó, ż, ł >) to transcribe its 35 

(Świdziński 1997) to 42 phonemes (see Pietras and Łockiewicz 2020 for a review). In 

addition, there are 13 digraphs (e.g. <sz, rz, dż, ch>) and one trigraph (<dzi>). All 

Polish letters names contain letter sounds. Considering vowels, letter names and sounds 

are identical (Szczerbiński 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>, <ć>, <e>, 

<f>, <h>, <j>,<l>, <ł>, <m>, <ń>, <o>, <ó>, <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 /b/). Yet, their pronunciation is always disambiguated by their 

position (initial or final: <b> brat /brat/ ‘brother’ or chleb /xlɛp/ ‘bread’) as well as by 

context (preceding or following letter) (see Pietras and Łockiewicz 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 /ż/ can be spelled as a single grapheme <ż> żona /ʐɔna/ ‘wife’ or a digraph 

<rz> rzeka /ʐɛka/ ‘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 /t͡ ɕ, ɕ, ʑ, d͡ʑ, j/̃ can be represented in several ways in writing. For instance, the 

phoneme /ɕ/ appears in both siano /ɕanɔ/ ‘hay’ and świat /ɕfiat/ ‘world’, but in different 

graphic forms (see Pietras and Łockiewicz 2020 for a review). Consonantal 

palatalization of letters <s, z, c, n> may be expressed by their diacritic forms <ś, ź, ć, 

ń> (e.g. koń /kɔɲ/ ‘horse’, państwo /ˈpãjs̃tfɔ/ ‘country’, święto /ɕfʲɛntɔ/ ‘holiday’) or by 

plain graphemes directly preceding <i> (e.g. siwy /ɕivɨ /‘grey’, zimno /ʑimnɔ/ ‘cold’). 

Other Polish consonants can be palatalized only when they are directly followed by <i>  

(e.g. lis  /lʲis/ ‘fox’, wielki /vʲɛlkʲi/ ‘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, ɨ, ɛ, a, ɔ, u/) and 2 nasal vowels (/ɔ̃/ and /ɛ̃/). 

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 <ó, u> are represented one phoneme by /u/.  
 

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

 

Language Total N 

sounds 

N 

vowels 

Phonemes Letters 

Polish 35 (42) 8  /a/, /ɔ̃/, /ɛ/, /ɛ̃/, /i/, /ɔ/, /u/, /ɨ/ a, ą, e, ę, i, o, ó, u, y (9) 

Ukrainian 38 6 /a/, /i/, /ɛ/, /ɪ/, /ɔ/, /u/ а, е, є, и, і, ї, о, у, ю, я (10) 

Russian 39 61 /a/, /i/, /ɨ/, /e/, /u/,/o/ а, э, и, ы, у, о, е, ё, ю, я, (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 (Ian 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 (Szczerbiński 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: СV woda /vɔda/ ‘water’) or closed (ending in a consonant: CVC kot /kɔt/ ‘cat’, 

                                                
1  Treatment of /ɨ/ and /i/ as separate phonemes in Russian is not universally accepted (Rakhlin et al. 

2017). 
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CCV trzeci /tʂɛt͡ sʲi/ ‘third’, CCCVC skrzyp /skʒɨp/ ‘space’, CCVC szczotka /ʂt͡ ʂɔtka/ 

‘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-ˈme-ra ‘camera’, ˈma-larz ‘painter’, dra-ˈbi-na ‘ladder’, with only a few 

predictable exceptions (e.g. uni-ˈwer-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 wesoła dziewczynka dwie wesołe dziewczynki 

Genitive jednej wesołej dziewczynki dwóch wesołych dziewczynek 

Dative jednej wesołej dziewczynce dwóm wesołym dziewczynkom 

Accusative jedną wesołą dziewczynkę dwie wesołe dziewczynki 

Instrumental jedną wesołą dziewczynką dwiema wesołymi dziewczynkami 

Locative jednej wesołej dziewczynce dwóch wesołych dziewczynkach 

Vocative wesoła dziewczynko!  wesołe 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 ząb /ˈzɔmp/ ‘my tooth aches’ in 

nominative, but nie ma zęba /ˈzɛmba/ ‘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 /ɔna ˈɲɛ.ɕɛ/ ‘she is carrying’ – ona przy-nios-ła /ɔna 

pʂɨˈnɔswa/ ‘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-robić ‘to do/make’                  prze-czytać ‘to read’ 

 Imperfective:          robić ‘to do/make’                     czytać ‘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. mały, maleńki, malutki, 

maluteńki, malusieńki, malusi ‘a small one’ (see Pietras and Łockiewicz 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 <ґ> /ɡ/ ,<ї> /ji/ and <є> /je/ are not used in other Cyrillic-based 

languages and are unique in the Ukrainian alphabet (Danylenko 2020). One letter <ь> 

(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 <ъ> in Russian. It is used between 

consonants and iotated vowels (<я>, <ю>, <є>, <ї>) 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, ɪ, ɛ, a, ɔ, 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, ɦ, ʒ, m, x, ʃ, t͡ʃ, d͡ʒ/, 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 lеtters have one corresponding 

sound <а>, <е>,  <ґ> ,< і>, <о>, <у>, <б>, <п>, <ґ>, <л>, <м>, <н>, <п>, <р>, <т>, 

<ц>) (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 <г> is mostly pronounced as /ɦ/ 

as in гора /ɦɔˈrɑ/ ‘mountain’ or луг /luɦ/ ‘meadow’, but when followed by <т> or <к>, 

it is pronounced as /x/ in кігті /ˈkihtʲi/ ‘claws’, нігті /ˈnihtʲi/ ‘nails’. In most cases, 

phonological pronunciation is justified by morphological patterns (e.g. in a word 
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вирісший /'wɪriʃʃɪ/ ‘grown’ a letter <с> is assimilated to /ʃ/ as it is followed by a 

perfective suffix {-ши}).  

In terms of spelling, the phoneme-grapheme correspondence is less transparent. 

Only 9 sounds (/k/, /l/, /m/, /p/, /r/, /t/, /f/, /ɪ/, /ɔ/) have straightforward correspondences 

with letters. Other phonemes have more than one graphemic representation. For 

example, the sound /ʃ/ can be represented by four different letters, such as <ш> шум 

/ʃum/ ‘noise’, <щ> in щока /ʃtʃɔka/ ‘cheek’, <c> in вирісший /'wɪriʃʃɪ/ ‘grown’, <з> 

зшити /ʃʃɪtɪ/ ‘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 /xlɛp/ ‘bread’, Russian: хлеб /xlɛp/ ‘bread’, 

Ukrainian: хліб /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, 

боротьба /bɔrɔdjbɑ/ ‘fight’ – voiceless /t/ followed by voiced /b/ is pronounced as /dj/, 

якби /jɑgbɪ/ ‘if’ – /k/ followed by /b/ is pronounced as /g/). For Ukrainian vowels, the 

difference between stressed and unstressed positions is not essential (e.g. unstressed /ɑ/ 

has an allophone /ɐ/, /ɔ/ 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:{без-} 

and a stem with an initial <з> без-звучно /bɛzˈvutʃno/ ‘inaudibly’; suffixation: {-н} in 

закон-ний /zɑˈkɔnːɪj/ ‘legal’. Some geminates are historically preserved (e.g. пан-на 

/panːa/ ‘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 дорога /dɔˈ-rɔ-ɦa/ ‘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 кіт /kit/ ‘cat’, 

CCVC стіл/stil/ ‘table’, CCCVC скрип /skryp/ ‘squeak’). 

Lexical stress in Ukrainian is free. It can be contrastive as it changes meaning in 

homographs (e.g. кури /ˈkuri/ ‘chickens’ and кури /kuˈri/ ‘to smoke’ in imperative 

mood); дорога /dɔˈrɔɦa/ ‘road’ and дорога /dɔrɔˈɦa/ ‘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 ISO 1995 (international 

standard for transliteration of Cyrillic characters into Latin). 

 

Case  

 

Nominative odna vesela dìvčinka dvì veselì dìvčinki 

Genitive odnìêï veseloï dìvčinki dvoh veselih dìvčinok 

Dative odnìj veselìj dìvčincì dvom veselim dìvčatam 

Accusative odnu veselu dìvčinku dvì veselì dìvčinki 

Instrumental odnìêû veseloû dìvčinkoû dvoma veselimi dìvčatami 

Locative odnu veselu dìvčinku dvoh veselih dìvčinok 

                          ‘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’     peču ‘I bake’ <к> – <ч>       /k/ – /tʃ/ 
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 bìgti ‘to run’         bìžu ‘I run’               <г> – <ж>      /h/ – /ʒ/ 

        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 čitatimu.  

 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 {- nʹka}, {- senʹka} can be added to a noun to create a 

diminutive form (e.g. mala ‘little’ - malenʹka - malesenʹka ‘very little’, while the 

prefixes {po-}, {pri-} can be added to a verb to indicate differences in aspect of verbs 

(e.g. ïsti ‘to eat’ – poïsti ‘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: <ь> (soft sign) and <ъ> hard sign).  

Phonology. Russian has 6 vowel phonemes: /a, e, i, o, u, ɨ/, which are 

represented ten letters. Ten vowel letters arranged in pairs: "hard vowels" <a, о, у, ы, 

э> and their "soft" counterparts <я, ë, ю, и, е> which appear after palatalized 

consonants (e.g. песня /pʲesʲnʲə/ ‘song’).When four of the "soft" vowels <я, ë, ю, е> 

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. яблоко /ˈjæbləkə/ ‘apple’. 

This phonetic phenomenon is called "jotation" (Rakhlin et al. 2017). Its consonantal 

inventory is moderately large with approximately 33 consonants phonemes (Ian 

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. лицо /lʲiˈt͡ so/ ‘face’ and 

лица/ˈlʲit͡ sɐ/ ‘faces’). The stress can be used to distinguish semantic meaning of words 
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(e.g. мука /muˈka/ ‘flour’ and мука /ˈmuka/ ‘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 <д>: да /da/ ‘yes’ and вход /ˈfxot/ ‘entrance’) 

or by the position of surrounding letters (e.g. <в>: вы /vɨ/ ‘you’ and завтра /ˈzaftrə/ 

‘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 лиса /lʲɪˈsa/ ‘fox’ and леса /ˈlʲɛsa/ ‘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. время /vrʲˈemʲə/ ‘time’) or by the use of the soft sign <ь> 

(e.g. семь /sʲˈemʲ/ ‘seven’). In addition, there is a large number of morphological 

alternations. For example, a verb conjugation in present tense leads to an alternations of 

<к>/<ч> (e.g. пеку /pʲˈeku/ ‘I bake’) – печешь /pʲˈet͡ ʃʲiʃ/ ‘you bake’ or in nouns 

declension (e.g. сон /son/ ‘sleep’– сна /snɑ/ ‘sleep’ Gen.), пень / pʲˈen/ ‘ stump’– пня 

/pnʲˈɑ/ ‘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 veselaâ devočka dve veselye devočki 

Genitive odnoj veseloj devočki dvuh veselyh devoček 
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Dative odnoj veseloj devočke dvum veselym devočkam 

Accusative odnu veseluû devočku dvuh veselyh devoček 

Instrumental odnoj vesëloj devočkoj dvumâ vesëlymi devočkami 

Locative odnoj veseloj devočke dvuh veselyh devočkah 

 ‘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 menâ bolʹšie.      

                  ‘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. čitatʹ /t͡ ʃʲitˈɑtʲ/ ‘to read’, pro-čitatʹ /prʌt͡ ʃʲitˈɑtʲ/ 

‘to read’-perfective, pere-čitatʹ /pʲirʲit͡ ʃʲitˈɑtʲ/ ‘to read again’, do-čitatʹ /dʌt͡ ʃʲitˈɑtʲ/ ‘to read 

to the end’, za-čitatʹ /zˈɑt͡ ʃʲitˈɑtʲ/ ‘to read out loud’, vy-čitatʹ /vˈy-t͡ ʃʲitˈɑtʲ/ ‘to discover 

through reading’,  ot- čitatʹ /ˈot-t͡ ʃʲitˈɑtʲ/ ‘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. pisatʹ 

/pʲisˈɑtʲ/ ‘to write’: napisalа /napʲˈisʌɭa/ ‘I/she wrote’; napisal /napʲˈisʌɭ/ ‘I/he wrote’; 

pokupatʹ /pʌkupˈɑtʲ/ ‘to buy’: pokupaem /pʌkupˈɑjim/ ‘we buy’). Words are forms by 

adding suffixes (e.g. {- ostʹ}: smel-ostʹ /smʲˈeɭʌstʲ/ ‘bravery’, nov-ostʹ /nˈof-ˈost/ ‘news’; 

{-ec} /jˈet͡ s/: mudr-ec /mˈudr-jˈet͡ s/ ‘wiseman’), prefixes (e.g. {is/iz-}: is-hod /ˈis-xˈot/ 

‘outcome’; {bez-}: bez-limit /bʲˈes-ɭʲimʲˈit/ ‘non-limit’) and by compounding (e.g. paro-

voz /pˈɑrʌ-vˈos/ ‘locomotive’), samo-let /samˈo-ɭʲˈet/ ‘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; Łockiewicz and 

Ciecholewska 2017; Szczerbiński 2001), Southern Slavic Languages (Bosnian: 

Memisevic et al. 2022), Croatian: Kelić 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: Dębski 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 Łockiewicz (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. Łockiewicz 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. 
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Table 4. Summary of empirical evidence: Reading development in Polish and Russian. 

 

№ Study Language Age group Study design Scope Main Findings 

1 Krasowicz-Kupis (1999) 

 

 

 

Polish Kindergarten 

Grade1 

Grade 2 

 

Longitudinal Word reading 

Pseudoword decoding 

RC 

PA 

Meta-phonological awareness (MA) 

Phonological memory (PM) 

Reading fluency and accuracy: 

Reception year: PA, PM 

Grade 1:PA, MA, PM 

Grade2: MA, PM, PA (remained strong 

only for decoding accuracy). 

Predictors of reading comprehension:  

Grade 2: phonological memory 

 

2 Wieczorek et al. (2016) Polish Age (16-17) Concurrent Word reading  

Pseudoword reading 

PA 

RAN 

VWM 

Word reading: 

Fluency: PA and RAN 

Pseudoword decoding: 

Fluency: RAN 

Accuracy: VWM 

 

 

3 Łockiewicz and 
Ciecholewska (2017) 
 

Polish Grade 4 Concurrent 

 

Short text reading: accuracy  

Single word reading: fluency 

PA 

RAN 

Text reading accuracy: PA 

Word reading accuracy and fluency: 

RAN 

 

4 Pawlicka et al. (2018) Polish 

English 

Grade 1- 

Grade 2 

Concurrent 

 

Word reading (in Polish and English) 

Pseudoword decoding 

PA 

RAN 

 

Word and pseudoword fluency: PA 

5 Grigorenko (2012) Russian Study 1 (S1): 

Age (7-13) 

Study 2 (S2): 

Age: (7-18) 

 

Concurrent Word reading  

PA, RAN 

Orthographic awareness (OA)  

Morphological awareness (MO) 

Spelling  

Predictors (S1):   

Word reading: PA, RAN 

Reading comprehension: PA, age, RAN 

Predictors (S2): 

Reading comprehension: MA, OA, age 
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7 Rakhlin et al. (2014) Russian Grade 4-9 

 

Concurrent Word reading  

Pseudoword decoding 

Spelling 

PA 

Rapid Serial naming (RSN)    

Orthographic Choice (OC) 

Phonological choice (PC) 

 

Word and pseudoword reading fluency:  

RSN 

Spelling: PA, orthographic choice, 

phonological choice. 

 

8 Rakhlin et al. (2019) Russian Grade 2-6 Concurrent Word reading (accuracy) 

Word reading (unitization) 

Pseudoword decoding (accuracy) 

Text reading (fluency) 

PA 

PWM 

Orthographic skills (OS) 

Spelling  

RAN 

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).  



 

 
118 

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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                                                            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, 

Grade 1 

Testing session 1 (T1) 

 

First wave: September – November 2020  

Second wave: September – November 2021  

 

Predictors 

• Phonological awareness 

• Rapid automatized naming 

• Phonological working memory  

• Letter knowledge  

• Listening comprehension  

Reading outcomes (decoding skills) 

• word reading 

• pseudoword reading 
 

Language questionnaires 

 
• ALEQ 

• ALDeQ 

• HLE 

 

Testing session 2 (T2) 

 

First wave: May – July 2021 

Second wave: June – July 2022 

 

Predictors 

• Phonological awareness 

• Rapid automatized naming  

• Phonological working memory 

• Listening comprehension 
 

Reading outcomes (decoding skills)  

• word reading 

• pseudoword reading 

 

Reading outcomes (comprehension)  

 

• text reading 
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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 Poznań and Poznań 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: № 74 (named after Mikolaj Kopernik) and № 69 (named after Jarogniew 

Drwęski), as well as one primary school in Komorniki, a suburb area of Poznań (№ 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 

degree 

 4 (19) 4 (16) 21 (54) 

12

1

7

17

10

2

7

4

9

5

10

1

2

3

0 5 10 15 20 25

Language spoken at home

Language spoken at work (parents)

Language spoken (parents to child)

Language spoken (child to parents)

Language spoken (child to siblings)

  L1 always  L1 mostly  L1 and L2 equally  L2 mostly  L2 always
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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 24th 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 lived 

in Poland?  

(in months) 

Has your child 

attended a 

kindergarten in 

Poland? 

What other 

languages, if any, 

besides 

Ukrainian/Russian 

are spoken at 

home?* 

At what age 

did you 

begin to read 

to your 

child? 

(in months) 

How often do you 

read to your child? 

Can your 

child read 

in his/her 

native 

language? 

Can your 

child read 

in Polish? 

Does your 

child like 

storytelling? 

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
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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. Smoczyńska 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 

comprehension 

oral language skills x x TRJ 

9 Vocabulary knowledge oral language skills x x TRJ 

10 Pseudowords 

repetition 

phonological working 

memory 

x - TPP 

11 Sentence repetition phonological working 

memory 

x x TRJ 

12 Letter naming knowledge of letters and 

their sounds 

x - MABEL 

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 Językowego [Language Development Test] (Smoczyńska et al. 2015), TPP – Test Powtarzania 

Pseudosłów [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, o) 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 Tekstów [Discourse – Text 

Comprehension] from Test Rozwoju Językowego [Language Development Test] by 

Smoczyńska 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 Tekstów [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 Językowego [Language Development Test] 

by Smoczyńska 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 Językowego [Language Development Test] by Smoczyńska 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 α): .77 (children aged 6;6-6;11) 

and .82 (7;0-7;11). 

Ukrainian vocabulary. The same subtest Vocabulary – Word Production from 

Test Rozwoju Językowego [Language Development Test] by Smoczyńska 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 Pseudosłów [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 α): .81 (children aged 6;6-6;11) and .84 (7;0-

7;11).  

Ukrainian and Russian pseudoword repetition. The same Test Powtarzania 

Pseudosłów [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 

Zdań [Grammar – Sentence Repetition] from Language Development Test by 

Smoczyńska 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 (Smoczyńska 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. 

http://www.superkid.pl/
http://www.superkid/
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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 R2 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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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 

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 

  

 

 

 
 

 
 

T2 T1 

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

 

 

Block 2: Predictors of reading within and across languages 

Data preparation: 

(1) Bloom’s rank-based transformation 

(2) creation of composite scores 

(3) creation of dummy variables 
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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 

possible score) 

N Mean Median SD Min Max    N Mean Median   SD  Min Max 

 

Decoding skills 
 

            

Word reading  21 22.86 22.0 8.48 12 53 20 21.35 19.5 7.07      14 42 

Pseudoword decoding 21 21.90 21.0 8.07 12 47 20 18.90 16.5 6.49      12 36 

 

Phonological awareness 

 

            

Phoneme deletion (40) 16 32.81 32.5 3.39 25 38 16 31.81 32.0 3.97 23 38 

Phoneme isolation (64) 21 57.95 60.0 4.97 48 64 21 56.86 58.0 5.37 45 64 

Phoneme blending (24) 21 21.71 22.0 1.98 16 24 21 21.67 22.0 2.42 15 24 

 

Letter knowledge 

            

Letter knowledge: upper 

case  L1(33)/L2 (32) 

21 30.76 31.0 1.81   26 33 21 28.86 30.0 2.73 22 32 

Letter knowledge: lower 

case L1 (33)/L2 (32) 

21 31.10 31.0    1.70     27 33 21 28.62 30.0 2.73 21 31 

             

Oral skills             

Listening comprehension 

(30) 

21 23.95 24.0 2.77 18 28 21 20.95 22.0 3.65 12 25 

Vocabulary (25) 21 18.19 18.0 1.54 15 21 21 16.90 17.0 3.08 10 22 

             

Phonological working 

memory 

            

Pseudoword repetition 

(27) 

21 25.43 26.0 1.72 22 27 21 24.57 24.0 1.89 21 27 

Sentence repetition (34) 21 31.81 32.0 1.57 28 34 21 30.76 31.0 2.64 22 34 
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Rapid Automatized 

Naming 

            

RAN Objects  21 48.77 48.0 9.28 34 69 21 50.58 48.0 9.68 33 68 

RAN Numbers 21 33.42 31.5 7.72 18 52 21 36.86 31.5 11.63 21 78 

RAN Colours 21 55.29 54.5 9.63 40 84 21 54.46 54.5 9.13 38 78 

RAN Letters 21 31.47 31.0 8.22 17 47 20 38.81 31.0 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 η2 

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 Isolation 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 5.94 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 -2.59 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 22.86 22.0 8.48 12-53 36 20.61 18.5 6.01 12 39 

Pseudoword decoding 21 21.90 21.0 8.07 12-47 36 17.36 15.5 5.47 11 38 

 

Phonological 

awareness 

 

            

Phoneme deletion (40) 16 32.81 32.5 3.39 25-38 14 33.14 34.0 4.28 26 38 

Phoneme isolation 

(64) 

21 57.95 60.0 4.97 48-64 39 49.49 53.0 9.26 30 60 

Phoneme blending 

(24) 

21 21.71 22.0 1.98 16 24 39 20.03 20.0 2.59 12 24 

 

Letter knowledge 

            

Letter knowledge: 

upper case (33) 

21 30.76 31.0 1.81 26 33 39 29.82 31.0 2.74 22 33 

Letter knowledge: 

lower case (33) 

21 31.10 31.0 1.70 27 33 39 29.54 30.0 3.00 20 33 

             

Oral skills             

Listening 

comprehension (30) 

21 23.95 24.0 2.77 18 28 39 19.03 21.0 5.20 8 26 

Vocabulary (25) 21 18.19 18.0 1.54 15 21 39 18.00 18.0 4.05 9 25 

 

Phonological working 

memory 

            

Pseudoword repetition 

(27) 

21 25.43 26.0 1.72 22 27 39 25.26 26.0 1.57 20 27 

Sentence repetition 

(34) 

21 31.81 32.0 1.57 28 34 39 28.36 30.0 4.46 13 33 

 

Rapid Automatized 

Naming 

            

RAN Objects  21 48.77 48.0 9.28 34 69 38 49.91 48.3 8.76 34 76 

RAN Numbers 21 33.42 31.5 7.72 18 52 39 41.82 41.5 11.31 26 87 

RAN Colours 21 55.29 54.5 9.63 40 84 39 52.43 53.5 12.32 38 115 

RAN Letters 21 31.47 31.0 8.21 17 47 38 41.80 41.8 10.62 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 21.35 19.5 7.07      14 42 25 21.20 21.0 3.24 15 27 

Pseudoword decoding 20 18.90 16.5 6.49      12 36 25 17.12 17.0 2.62 14 24 
 

Phonological awareness 

 

            

Phoneme deletion (40) 16 31.81 32.0 3.97 23 38 19 34.79 35.0 2.23 30 38 

Phoneme isolation (64) 21 56.86 58.0 5.37 45 64 25 57.32 59.0 3.98 50 63 

Phoneme blending (24) 21 21.67 22.0 2.42 15 24 25 22.20 22.0 1.15 20 24 

 

Letter knowledge 

            

Letter knowledge: upper 

case  (32) 

21 28.86 30.0 2.73 22 32 25 29.64 30.0 1.22 27 32 

Letter knowledge: lower 

case (32) 

21 28.62 30.0 2.73 21 31 25 29.36 29.0 1.25 27 32 

             

Oral skills             

Listening 

comprehension (30) 

21 20.95 22.0 3.65 12 25 25 24.72 24.0 1.90 22 28 

Vocabulary (25) 21 16.90 17.0 3.08 10 22 25 20.36 20.0 2.56 16 25 

             

Phonological working 

memory 

            

Pseudoword repetition 

(27) 

21 24.57 24.0 1.89 21 27 25 25.28 26.0 1.49 22 27 

Sentence repetition (34) 21 30.76 31.0 2.64 22 34 25 31.72 32.0 1.24 29 34 

 

Rapid Automatized 

naming 

            

RAN Objects  21 50.58 53.0 9.68 33 68 25 55.70 55.0 5.52 46 65 

RAN Numbers 21 36.86 34.0 11.63 21 78 25 31.70 31.5 3.16 25 38 

RAN Colours 21 54.46 52.5 9.13 38 78 25 50.74 51.5 3.62 44 57 

RAN Letters 20 38.81 31.0 7.62 17 53 25 42.40 42.0 8.15 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 η2 Mean SD Mean SD 

        Monolinguals Bilinguals 

Pseudoword 

decoding 

2.53 55   .007 6.32 1,54 .015 .104 17.36 5.47 21.90 8.48 

PA Isolation 3.89 58 <.001 13.17 1,54 <.001 .195 49.49 9.26 57.95 4.97 

PA Blending 2.60 58  .006 5.73 1,54 .020 .095 20.03 2.59 21.71 1.98 

Listening 

comprehension 

4.03 58 <.001 15.68 1,54 <.001 .224 19.03 5.20 23.95 2.77 

Letter Knowledge 

Lower Case 

2.19 58   .016 4.08 1,54 .048 .070 29.54 3.00 31.10 1.70 

Sentence 

repetition 

3.42 58 <.001 11.58 1,54 .001 .170 28.36 4.46 31.81 1.57 

RAN Numbers -3.39 58 <.001 7.41 1,54 .009 .120 41.82 11.31 33.42 7.72 

RAN Letters -4.16 57 <.001 13.49 1,54 <.001 .199 41.80 10.62 31.47 8.21 

 

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 η2 Mean SD Mean SD 

        Monolinguals Bilinguals 

Listening 

comprehension 

4.49 44 <.001 18.62 1,42 <.001 .305 24.72 1.90 20.95 3.65 

Vocabulary 4.15 44 <.001 15.22 1,42 <.001 .265 20.36 2.56 16.90 3.08 

RAN Objects -2.25 44  .029 5.77 1,42   .021 .120 55.70 5.52 50.58 9.68 

RAN Letters -4.46 43 <.001 21.74 1,42 <.001 .316 42.40 8.15 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 L1. 

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, Comesaña 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)2 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 

awareness 

Phoneme blending 
.56 .008 .71 <.001 .69 <.001 .64 .006 

Phoneme isolation 

Phonological 

working memory 

Sentence repetition 
.51 .019 .66 .001 .35 .035 .48 .020 

Pseudoword repetition 

Oral language skills Listening comprehension 
.54 .047 .36 .012 .37 .020 .58 .015 

Vocabulary 

 

RAN  

 

Letter knowledge 

RAN objects, RAN colors 
from .54 to 

.62 
     all  <. 05 

from .40 to 

.54 
all < .05 

from .45 to  

.62 
all <.05 

from .48 

to .55 
all < .05 

RAN digits, RAN letters 

Upper case .86     < .001 .83 <.001 .97 <.001 .74 <.001 

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  

(L1/L2) 

Word 

reading  

(L1) 

Pseudoword 

decoding 

(L1) 

Word 

reading 

(L2) 

Pseudoword 

decoding 

 (L2) 

Difference 

(Fisher’s Z) 

      Word 

reading 

Pseudoword 

decoding 

Reading efficiency Word reading  .92**  .84** 1.1 - 

Pseudoword decoding .92**   .84**    

Phonological Awareness Phoneme blending .67** .58** . 76** .81** .56 1.39 

Phoneme isolation .73** .75**  .78** .80** .35 .38 

Phonological Working 

Memory 

Sentence repetition .42* .41 .61* .59* .78 .73 

Pseudoword repetition .40 .43* .42 .46* .07 .11 

Oral Language Listening comprehension .45* .28 .35 .32 .36 .13 

Vocabulary .41* .39 .29 .38   .41* .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* .47* .49* .27 .12 

Letter names/sounds (LC) .54* .49* .36* .38* .68 .41 

                        Note: UC – upper case, LC – lower case; **. p< .001, * p <.05 

                            

 

 



 

 
157 

Table 17. Across-language correlations between cognitive predictors and reading outcomes  (Pearson’s r, two-tailed): Bilingual group (n = 21) 

 

Domain Measure (L1)  Word 

reading (L2) 

Pseudoword 

decoding 

(L2) 

Measure (L2) Word 

reading 

(L1) 

Pseudoword 

decoding 

(L1) 

Difference  

(Fisher’s Z) 

           

       Word 

reading 

Pseudoword 

decoding 

Reading 

efficiency 

Word reading .94**   .89** Word reading    .94**     .91** 0 .32 

Pseudoword 

decoding 

.91**   .84** Pseudoword 

decoding 

   .89**     .84** .32 0 

Phonological 

Awareness 

Phoneme blending .63**   .57** Phoneme 

blending 

    .81**     .85** 1.16 1.83 

Phoneme isolation .79**   .85** Phoneme 

isolation 

    .73**     .74** .89 .97 

Phonological 

Working 

Memory 

Sentence repetition .44* .42* Sentence 

repetition 

    .61**     .62** .71 .83 

Pseudoword 

repetition 

.41 .40 

 

Pseudoword 

repetition 

.42  .43 .04 .11 

Oral 

Language 

Listening 

comprehension 

.38* .34 

 

Listening 

comprehension 

.33  .31 .17 .01 

Vocabulary .35* 31 
 

Vocabulary .31  .37 .36 .13 

Speed of 

Processing 

RAN colours -.23 -.38 RAN colours -.27 -.25 .13 .43 

RAN objects -.44 - 52* RAN objects -.23 -.35 .71 .63 

 RAN letters  -.46* -.41 RAN letters -.47* -.38 .14 .04 

RAN numbers -.44 -.49* RAN numbers -.55*     -.63** .44 .62 

Letter 

knowledge 

 

Letter names/sounds 

(UC) 

 .36 .33 LK (UC) .35  .20 .03 .42 

Letter names/sounds 

(LC) 

.29 .45 LK (LC) .36 .30 .23 .53 
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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 (β L1 and β L2) for which composite variable was calculated. The 

statistical algorithm (R2 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 β 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) 

    R2 change   B                   β  R2 change  B β p(t) 

Phonological 

Awareness 

.625* .216*  .844    .741    .775** .252**  .995  .917 .605 

Phonological 

Working 

Memory 

   .120 .009 .145 .118   .498* .030   .095  .079 .563 

Oral Language .212* .003 .088 .074    .236* .020 .299 .207 .396 

RAN .204* .044 -.152 -.224 .103 .000 -.002 -.002 .507 

Letter 

knowledge 

.401* .023 .192 .179 .117 .021 .188 .148 .988 

Adjusted R2 

final model (all 

blocks) 

.712**   .821** 

 Note: p-value of t-statistic is the significance of differences between two β 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.  
 

 

 
 

 

 

42%

29%

22%

1%
0%

4%

2%

Fig. 5. Percentage of variance in T1decoding skills explained by unique and 

shared contributions of predictor variables in L1 (Ukrainian/Russian).
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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/L2 Entered first  Entered last      Entered first  Entered last 

                                        Polish (L2)                                                Ukrainian/Polish (L1) 

 R2 change B β     R2 change B β  p (t) 

Phonological 

Awareness 

.710*   .261* .933 .819  .733* .260* .942 .931 .741 

Phonological 

Working Memory 

.220* .005 .092 .079  .392* .000 .003 .003 .825 

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 R2 final 

model (all blocks) 

                      

.728** 

   

.657** 

  

Note: p-value of t-statistic is the significance of differences between two β weights (in L1 and L2) for 

         each composite variable; **  p< .001, * p< .05  
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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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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 β weights in L1 and L2, a 

number of within- and between-language R2  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. 
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Fig 8. Percentage of variance in T1 decoding skills predicted by unique and 

shared contributions of predictor variables across lanaguages (L2-L1).
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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  (R2 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 (R2 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 β 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). 

 
Fig.9. Group*PA interaction in the regression with reading efficiency in Ukrainian. 0 (blue line) – the 

bilingual group (L1), 1 (yellow line) -– the Ukrainian monolingual group. 

   

 

 

 

 

 

 

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 SE B Low CI High CI β t p R2 

change 

 B SE B Low CI HighCI β t p R2 

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 1.63 .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 .13 .97 .338 .01  .10 .18 -.28 .48 .08 .53 .596 .00 

RAN* -.18 .08 -.33 -.03 -.28 -2.41 .020 .07  -.14 .10 -.35 .067 -.16 -1.38 .174 .01 

Letter knowledge* .43 .15 .13 .72 .39 2.91 .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 -1.49 .143 .08  -.41 .35 -1.11 .28 -.32 -1.21 .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 1.17 .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 (non-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 

(RQ 8, 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. 



 

 
171 

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 
(4)  

T1 - - - -  - - - - 
T2 3.53 3.50 .33 3 - 4  3.44 3.50 .35 3 - 4 

           

Word reading  
T1 23.59  

 

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 
T1 22.82 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 - - - -  - - - - 

 

Phoneme isolation (64) 

T2 34.53 35.00 4.78 20-40  32.41 33.00 3.84 22-38 

          

T1 56.06 60.00 9.71 28-64  49.47 54.00 10.74 24-61 

T2 57.41 55.94 5.92 42-64 55.94 56.06 6.64 40-64 

Phoneme blending (24) 
T1 21.65 22.00 2.29 16-24  21.65 23.00 2.42 15-24 

T2 23.35 24.00 1.12 20-24 23.06 23.00 1.20 20 -24 

Oral skills             

Listening comprehension 

(30/15) 

T1 21.95 21.00 3.65 15-26  20.94 20.00 4.07 12-25 

T2 13.53 14.00 .94 12-15  13.59 13.00 1.01 12-15 

             

Vocabulary (25) 
T1 21.18 21.00 2.04 17-24  17.35 17.00 2.74 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) 
T1 32.24 32.00 1.33 28-34  30.94 32.00 2.54 22-33 

T2 32.41 33.00 1.84 28-34  32.29 32.00 1.76 29-34 

Rapid Automatized 

Naming 

 

RAN Numbers 

T1 26.27 27.00 4.37 18-38  37.27 34.00 12.42 21-78 

T2 27.71 27.00 7.18 15- 45  35.24 34.00 6.63 21-48 

RAN Letters 

T1 30.99 29.50 8.12 17-46  31.48 29.00 8.40 17-53 

T2 21.41 22.00 3.52 16-28  22.12 21.00 3.81 16-30 

 

 

 



 

 
172 

 

Table 20.2. Measures on which bilingual children demonstrated significant difference between languages 

at T2 (n = 17). 

 

Measure t df p        F df      p η2 

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 

 

 

Word reading  

Time F(1, 16) = 402.56,  p <.001 Scores improve over time.  

 

Language  F(1, 16) = 6.78,  p = .019 UKR outperform PL 

 

Time x 

Language  

F (1, 16) = 5.121, p =.038 The UKR > PL advantage is greater 

at T1 (t = 3.05 p < .034) than at T2 (t 

= 2.15, p = .181)  
 

 

Pseudoword 

decoding 

Time F(1, 16) = 419.38,  p <.001 

 

Scores improve over time.  

 

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

 

UKR outperform PL 

 

Time x 

Language  

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

greater at T2 (t = 3.56 p = .013) than 

at T1 (t = 3.28, p = .022)  

 

 

Phonological 
awareness  

(isolation) 

Time F(1, 16) = 10.84,  p =.005 Scores improve over time. 
Language F(1, 16) = 16.84,  p <.001 UKR outperform PL 

Time x 

Language 

F (1, 16) = 6.88,  p = .018 The UKR > PL advantage is greater 

at T1 (t = 3.51 p = .014) than at T2 (t 

= 2.58, p = .08) 

 

Phonological 

awareness  

(blending) 

Time F(1, 16) = 9.87,  p =.001 Scores improve over time. 

Language F(1, 16) = .18,  p =.681 Equal performance in both languages 

Time x 

Language 

F (1, 16) = .85, p =.370 No significant difference  
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Listening 

comprehension 

 

 

 Vocabulary 

 

 

Sentence repetition 

 

        

     RAN (digits) 

 

 

 

RAN (letters) 

Time F(1, 16) = 211.77, p <.001 Scores improve over time. 
Language F(1, 16) = 72.87  p <.001 UKR outperform PL 

Time x 

Language 

F(1, 16) = 73.68, p <.001 The UKR > PL advantage is greater 

at T1 (t = 8.57 p < .001) than at T2 (t 

= 1,  p = .75) 

 

 

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 

Language 

F(1, 16) = 73.00,  p<.001 The UKR > PL advantage is greater 

at T1 (t = 8.54 p <.001) than at T2 (t 

= 1.52, p = .172) 

 

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 

Language 

F(1, 16) = 2.57,  p = .128 No significant difference 

 

 

 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 

Language 

F(1, 16) = 1.65,  p = .217 No significant difference across time 

 

 

 

Time F(1, 16) = .09,  p =.764 Scores remain similar over time. 

Language F(1, 16) = 3.09,  p =.099 Similar in both languages 

Time x 

Language 

F(1, 16) = 27.39,  p < .001 The UKR > PL advantage is greater 

at T1 (t = 4.86 p <.001) than at 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) Mean 

 
 

Median SD Min-Max 

 

Mean 

 
 

Median 

 
 

SD 

 
 

Min-Max 

            

Reading comprehension (8) 3.15 3.00 .56 2-4  3.53 3.50 .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  34.53 35.00 4.78 20-40 

Phoneme isolation (64) 53.31 54.50 5.20 40-61  57.41 60.00 5.92 42-64 

Phoneme blending (24) 21.50 21.50 1.82 18-24  23.35 24.00 1.12 20-24 

 

 

           

Oral skills            

Listening comprehension (15) 11.04   11 .00    2.54 6-15  13.53 14.00 .94 12-15 

Vocabulary (25) 19.27 19.50 2.92 15-24  22.12 23.00 1.73 19-24 

            

Phonological working memory            

Sentence repetition (34) 30.00 32.00 4.89 16-34  32.41 33.00 1.84 28-34 

 

Rapid Automatized Naming 

           

RAN Numbers 37.23 34.00 14.57 23-98  27.71 27.00 7.18 15-45 

RAN Letters 38.30    38.25   13.52 23-85  21.41 22.00 3.52 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) 3.48 3.00 .42 3-4 3.45 3.44 .35 3-4 
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Decoding skills 
   

   

  

   

Word reading  45.95 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 12.00 1.42 9-14 13.59 14.00 1.01 12-15 

Vocabulary (25) 22.95 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 22.12 25.00 3.81 21-43 22.12 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 

(MANCOVAs) 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 η2 Mean SD Mean SD 

              Monolinguals Bilinguals 

Text 

comprehension 

2.28 41 .028 5.28 1,39 .027 .119 6.81 1.56 7.53  .62 

Word reading 5.08 41 <.001 23.60 1,39 <.001 .377 38.04 10.18 54.76 11.12 

Pseudoword 

decoding 

5.80 41 <.001 30.92 1,39 <.001 .442 34.19 9.46 51.41 9.61 

PA Isolation 2.40 41 .021 5.30 1,39 .027 .110 53.31 5.20 57.41 5.92 

PA Blending 3.76 41 <.001 13.89 1,39 <.001 .245 21.50 1.82 23.35 1.12 

Vocabulary 3.62 41 <.001 11.79 1,39 .001 .230 19.27 2.92 22.12 1.73 

Listening 

comprehension 

3.86 41 <.001 13.93 1,39 <.001 .263 11.04 2.54 13.53 .94 

RAN Numbers -2.50 41 .017 5.49 1,39 .025 .122 37.23 14.57 27.71 7.18 

RAN Letters -5.03 41 <.001 23.51 1,39 <.001 .372 38.30 13.52 21.41 3.52 

 

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 η2 Mean SD Mean SD 

                  Monolinguals  Bilinguals 

Word reading 2.36 37  .030 5.5 1,36 .024 .131 45.95 7.12 52.18 9.35 

Pseudoword 

decoding 

2.44 37  .026 5.96 1,36 .020 .139 41.32 6.31 47.06 8.39 

PA deletion 3.43 37  .001 11.46 1,36 .002 .241 35.64 1.92 32.41 3.84 

PA isolation 2.00 37  .053 4.01 1,36 .050 .098 59.05 2.66 55.94 6.64 

Sentence 

repetition 

2.07 37  .045 4.19 1,36 .048 .104 30.09 4.09 32.29 1.76 

Listening 

Comprehension 

4.79 37 <.001 20.45 1,36 <.001 .362 11.73 1.42 13.59 1.01 

RAN Numbers 4.78 37 <.001 22.85 1,36 <.001 .382 26.64 4.60 35.24 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 (rp) 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) 

  r p r p r p r p 

 

Phonological 

awareness 

Phoneme deletion 

Phoneme blending 

Del:Iso .517 

Bld:Del. 596 

Bld:Del. 604 

 .011  

.012 

.003 

Del:Iso   .578 

Bld:Del  .602 

Bld:Del  .519 

.015 

.011 

.033 

Del:Iso .584 

Bld:Del  .506 

Bld:Del  .691 

.050 

.010 

<.001 

Del:Iso .582 

Bld:Del  .626 

Bld:Del  .510 

.004 

.002 

.015 Phoneme isolation 

 

Oral language skills 

Listening comprehension 
.559 .020 .552 .022 .494 .010 .516 .016 

Vocabulary 

 

RAN  

 

Letter knowledge 

(T1) 

             RAN digits 
.470       .05 .490 .002 .707 <.001 .542 .019 

             RAN letters 

Upper case .855 <.001 .869 <.001 .963 <.001 .804 <.001 

Lower case 

Reading efficiency 

(T2) 

Word reading 
.768 <.001 .734 .019 .931 <.001 .810 <.001 

Pseudoword decoding 

Reading efficiency 

(T1) 

Word reading 
.831 <.001 .902 <.001 .889 <.001 .823 <.001 

Pseudoword decoding 
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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 skills 

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 

reading  

(rp) 

Pseudoword 

decoding 

(rp) 

Reading  

comprehension 

 (rpb) 

Word 

reading 

(rp) 

Pseudoword 

decoding(rp) 

Reading 

comprehension 

(rpb) 

Difference 

(Fisher’s Z) 

WR 

Difference 

(Fisher’s Z) 

PD 

Difference 

(Fisher’s Z) 

RC 

                                   Concurrent T2 Longitudinal T1-T2    

Reading 

efficiency 

Word reading  .77** .64** .83** .77** .68** -.44 -.69 -.19 

Pseudoword decoding .77**  .77** .67** .81** .63** 

 

.55 .28  .74 

Phonological 

Awareness 

Phoneme blending .47* .55* .51* .38 .53* .30 .29 -.07 .67 

Phoneme isolation .51* .53* .46* .64** .73** .38* -.52 .26 .26 

 Phoneme deletion .59* .43 .50*    - - - 

Phonological 

Working 

Memory 

Sentence repetition .53* .41 .21 .48 .51* .55* .18 .34 -1.07 

Pseudoword repetition    .56* .66** .54* - - - 

Oral 

Language 

Listening 

comprehension 

.67** .65** .66** .65** .56* .52* .09 .38 .57 

Vocabulary .70** .60* .58* .69** .57* .65** .05 .12 -.03 

Rapid 

automatized 

naming 

RAN letters -.48* -.54** -.39* -.42** -.49** -.38* .02 .18 .03 

RAN numbers 
-.62* -.43* -. 38 -.46* -.42* -.43** 

.06 .03 .16 

Letter 

knowledge 

Letter names/sounds 

(UC) 
  

.62* .59* .48* 
-   

Letter names/sounds 

(LC) .65* .58* .45 
-   

           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 

reading  

(rp) 

Pseudoword 

decoding 

(rp) 

Reading  

comprehension 

 (rpb) 

Word reading 

(rp) 

Pseudoword 

decoding(rp) 

Reading 

comprehension 

(rpb) 

Difference 

(Fisher’s Z) 

WR 

Difference 

(Fisher’s Z) 

PD 

Difference 

(Fisher’s Z) 

RC 

                                   Concurrent T2 Longitudinal T1-T2         

Reading 

efficiency 

Word reading - .76** .55** .76** .61** .60* 0 .76 -.2 

Pseudoword decoding .76** - .57** .62** .78**  .69** 
 

.72 -.13 1.05 

Phonological 

Awareness 

Phoneme blending .54* .35 .39* .58* .40*  .62** -.15 -.15 .83 

Phoneme isolation .56* .48* .41* .48* .40* .56* .22 0 .56 

 Phoneme deletion .53*        .49 

 

.42*    - - - 

Phonological 

Working Memory 

Sentence repetition .55* .45* .30* .39 .49* .37 .55 -.14 .21 

Pseudoword repetition    .39 .45** .42 - - - 

Oral Language Listening 

comprehension 

.52** .59** .58* .53* .44 .55* -.04 .54 .12 

Vocabulary .49* .55* .44* .49 .48 .64** 0 .25 -.76 

Rapid 

automatized 

naming 

RAN letters -.35 -.45* -.41* -.55** -.54** -.57** -.63 -.32 .56 

RAN numbers -.37 -.38 -.33 -.56* -.52* -.46* -.56 -.47 .41 

Letter knowledge Letter names/sounds 

(UC) 

- - - .57* .69** .50* - - - 

Letter names/sounds 

(LC) 

- - - .51* .56* .45 - - - 
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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 

L1 

Word reading  

(rp) 

 

Pseudoword 

decoding 

(rp) 

Reading  

comprehension 

 (rpb) 

Word reading 

(rp) 

Pseudoword 

decoding(rp) 

Reading 

comprehension 

(rpb) 

Difference 

(Fisher’s Z) 

WR 

Difference 

(Fisher’s Z) 

PD 

Difference 

(Fisher’s Z) 

RC 

                                   Concurrent T2 Longitudinal T1-T2     

Reading 

efficiency 

Word reading 66* .56* .55* .82** .71** .71** -.96 -.67 -.71 

Pseudoword 

decoding 

.56* 66* .57* .55** .54** .60** 

 

.04 .05 -.12 

Phonological 

Awareness 

Phoneme blending .54* .44* .39* .38 .45* .47 .54 -.03 -26 

Phoneme isolation .51* .46* .56* .49* .35  .48* .07 .35 .29 

 Phoneme deletion .53* .43 .44    - - - 

Phonological 

Working 

Memory 

Sentence repetition .47* .23 .32 .40 .51* .37 .23 -.87 -.15 

Pseudoword 

repetition 

   .38 .51* .33 - - - 

Oral 

Language 

Listening 

comprehension 

.69**  .59** .51* .41** .38 .42* -1.09 .73 .30 

Vocabulary .45* .35 .27 .43 .49* .52** 1.04 -.25 -.79 

Rapid 

automatized 

naming 

RAN letters -.48* -.43** -.44* -.49** -.51** -.42* .03 .52 -.06 

RAN numbers 
-.48* -.43* -. 31 -.46* -.38 -.46** 

-.07 -.16 .47 

Letter 

knowledge 

Letter names/sounds 

(UC) 

  
 .42 .44* .21 

- - - 

Letter names/sounds 

(LC) 
 

  .34 .42* .37 
- - - 
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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 

L1 

Word 

reading  

(rp) 

 

Pseudoword 

decoding 

(rp) 

 

Reading  

comprehension 

 (rpb) 

Word 

reading 

(rp) 

Pseudoword 

decoding 

(rp) 

Reading 

comprehension 

(rpb) 

Difference 

(Fisher’s Z) 

WR 

Difference 

(Fisher’s Z) 

PD 

Difference 

(Fisher’s 

Z) 

RC 

                                           Concurrent T2  Longitudinal T1-T2    

Reading 

efficiency 

Word reading 69** .67** .51** .70** .71** .57* -.05 -.02 -.22 

Pseudoword 

decoding 

.65** 79** .55** .64** .76** .56* 
 

.05 .02 -.04 

Phonological 

Awareness 

Phoneme blending .53* .30 .26 .49* .43* .24 .14 -.40 .06 

Phoneme isolation   .62**  .67** .36 .45 .48 .30 .64 .76 .18 

 Phoneme deletion .58* .41 

 

.48 - - - - - - 

Phonological 

Working 

Memory 

Sentence repetition .58* .55* .30 .39 .47* .44 .66 .29 -.43 

Pseudoword 

repetition 

- - - .27 .43* .34    

Oral 

Language 

Listening 

comprehension 

.40* .39 .37 .43* .36 .32 -.10 .09 .15 

Vocabulary .59* .56* .50* .30 .65* .54* .97 -.38 -.15 

Rapid 

automatized 

naming 

RAN letters -.51* -.46* -.48* -.52* -.43* -.40* .04 -.10 -.26 

RAN numbers -.43 -.30 -.33 -.45 -.33 -.34 .07 .09 .03 

Letter 

knowledge 

Letter 

names/sounds (UC) 

- - - .48 .39 .38 - - - 

Letter 

names/sounds (LC) 

- - - .44 .48 .41 - - - 
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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 (β L1 and β L2) for each statistically significant predictor in the models  

was calculated. The statistical algorithm (R2 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) 

                               R2 change   B              β                   R2 change B β   p (t) 

Reading 

efficiency  

.465* .045* .409 .451  .438* .035* .370 .379 .852 

Phonological 

Awareness 

.352* .117* .627 .625  .429* .019 .214 219 .742 

Phonological 

Working 

Memory 

.381* .088 .435 .419  .333* .025 .502 499 .828 

Oral Language .411* .016 .240 .245  .618* .162* .756 .645 .734 

RAN .472* .060 -.378 -.389  .599* .053 -.424 -.415 .823 

Letter 

knowledge 

.237* .070 .112 .117    .037   .000 .156 .225 .734 

Adjusted R2 final 

model (all 

blocks) 

.687* 

 

  663**   

  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%

4%

31%

12%

9%

2% 6% 7%

Fig. 11. Percentage of variance in T2 reading comprehension skills 

explained by unique and shared contributions of predictors in L1 

(Ukrainian/Russian).

Shared variance

Reading efficiency

Unexplained variance

Phonological awareness

Phonological working memory

Oral language

RAN

Letter knowledge
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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) 

                                 R2 change     B    β R2 change B β  p (t) 

Autoregressor .789** .078* .588 .591  .641** .052* .650 .721 .737 

Phonological 

Awareness 

.001 .000 .025 .023  .000 .002 .072 .075 .645 

Phonological 

Working Memory 

.004 .023 -.598 -

.561 

 .005 .015 .398 .369 .745 

Oral Language .001 .013 .238 .221  .001 .001 .088 .093 .865 

RAN .103* .124* .246 .216  .046 .026 .308 .315 .665 

Letter knowledge .003 .005 .106 .102  .168* .176* .463 .481 .865 

Adjusted R2 final 

model (all blocks) 

                              

.874** 

   

 .797** 

  

**p <.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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 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) 

                               R2 change B     β                   R2 change B β  p (t) 

Reading 

efficiency 

.564** .181* .288 .316  .535** .226* .419 .431 .726 

Phonological 

Awareness 

.176* .003 .128 .142  .232* .006 .092 .085 .857 

Phonological 

Working 

Memory 

 .045 .006 -.122 -.129  .091 .034 .100 .104 .758 

Oral Language .594** .083 .463 .441  .194* .023 .015 .017 .642 

RAN .525** .027 -.337 -.291  .332* .002 -.446 -.417 .753 

Adjusted R2 final 

model (all 

blocks) 

             .589*   .544* 

                                    

 

**  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.  
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Fig. 15. Percentage of variance in T2 reading comprehension skills 

explained by unique and shared contribution of predictors in L1 
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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) 

                             R2 change B   β                            R2 change      B β  p (t) 

Phonological 

Awareness 

.318* .011 .268 .197  .204* .005 .140 .127 .856 

Phonological 

Working 

Memory 

.246* .001 .046 .048  .257* .006 .117 .118  

Oral Language .567* .055 .371 .322  .631*   .031* .510 .471  

RAN .679** .108* -.603 -.474  .479* .019 -.190 -.173  

Adjusted R2 final 

model (all 

blocks) 

    .714*                  .599* 

 

  

      

 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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To compare the significance of differences between β weights in L1 and L2 

longitudinally and concurrently (T2), a number across languages R2 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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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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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 (R2 adjusted = .636, F(13, 26) = 5.75, p < .001, partial 

eta squared = .758)  and 59 % for Polish (R2 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.  

  

 

 

 

 

 

 

 

 

 

 

 

Fig.19. Group*RAN interaction in the regression with reading comprehension, 0 (blue line) – the 

Ukrainian monolingual group, 1 (yellow line) -– the Ukrainian-Polish bilingual group. 
 

 

 

 

 

 

 

 

 

 

 

 

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 SE B Low CI High CI β t p R2 change     B SE B Low CI HighCI β t p R2 change 

(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 2.47 .021 .001 

RAN -.05 .16 -.37 .28 -.05 -.30 .766 .000  -.42 .30 -1.05 .20 -.40 -1.41 .171 .001 

Letter knowledge .14 .13 -.13 .41 .14 1.05 .305 .012  .02 .17 -.39 .32 -.07 -.22 .826 .024 

Group: reading 

efficiency 

.03 .33 -.69 .65 .04 .08 .937 .028  .01 .25 -.04 .37 .01 .01 .991 .000 

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 1.11 .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 1.31 .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 1.47 .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 (R2 adjusted = .845, F(13, 26) = 17,32, p < .001, partial eta squared = .896) and 

59,0% for Polish (R2 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 SE B Low CI High CI β t p R2 change   B SE B Low CI HighCI β t p R2change 

(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 1.58 .026 .026 

PA .03 .19 -.37 .42 .02 .131 .897 .001  .07 .23 .88 .26 .28 1.11 .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 .13 .79 .46 2.90 .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 (R2 

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 SE B Low CI High CI β t p R2 change   B SE B Low CI HighCI β t p R2 change 

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 1.74 .090 .025  .14 .33 -.53 .81 .12 .43 .073 .028 

PWM .05 .27 -.93 .89 .05 .17 .866 .004  .23 .26 -.41 .65 .11 .45 .654 .001 

Oral language* .43 .15 .14 .73 .37 2.99 .005 .075  .51 .24 .01 1.01 .44 2.10 .045 .083 

RAN* -.41 .14 -.70 -.12 -.36 -2.88 .006 .069  -39 .15 -.68 -.09 -.34 -2.62 .013 .077 

Group: PA .08 .26 -.61 .46 .06 -.29 .777 .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 2.89 .006 .000  -.39 .25 -1.04 .26 -.32 -1.23 .159 .023 

Reading comprehension                  

(Intercept) .00 .11 -.14 .14 .00 .05 .961 -  .00 .11 -.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 4.67 <.001 .151  .20 .21 -.23 .63 .21 2.95 .050 .011 

PA .13 .13 -.14 .40 .11 .96 .345 .006  .32 .23 -.01 .72 .28 1.58 .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 2.21 .035 .028  .39 .18 .04 .74 .36 2.24 .032 .079 

RAN .11 .13 -.16 .38 .10 .78 .438 .004  -.23 .19 -.07 .71 -.21 -1.25 .219 .025 

Group:Reading 

efficiency 

.46 .31 .17 1.09 .49 1.49 .145 .007  -.07 .25 -.58 .45 -.07 -.254 .801 .001 

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 1.19 .244 .000  .27 .29 -.29 .84 .25 .98 .331 .015 

Group: RAN .60 .32 -.02 1.27 .59 1.97 .058 .001  .16 .30 -.45 .77 .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, 
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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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 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-Lervåg 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. 
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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 1st 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 1st 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 umiejętności czytania 

przez dzieci dwujęzyczne ukraińsko-polskie z perspektywy psycholingwistycznej. 

Głównym celem badania przedstawionego w rozprawie jest zidentyfikowanie 

predyktorów różnic indywidualnych w rozwoju umiejętności czytania. W 

przeprowadzonym badaniu porównano uczniów dwujęzycznych z ich 

monolingwalnymi (polsko- i ukraińskojęzycznymi) rówieśnikami w celu identyfikacji 

potencjalnych różnic między rozwojem umiejętności czytania u osób monolingwalnych 

i dwujęzycznych. 

Rozdział pierwszy zawiera systematyczny przegląd teoretycznych modeli 

rozwoju umiejętności czytania. Pierwsza część rozdziału przedstawia przegląd 

najważniejszych teorii etapów i faz rozwoju czytania wyrazów u dzieci. Druga część 

przedstawia przegląd teoretycznych modeli związanych z rozwojem rozumienia 

czytanego tekstu u dzieci. Ostatnia część wprowadza Prosty Model Czytania (ang. 

Simple View of Reading, Gough i Tunmer 1986; Hoover i Gough 1990), ważną ramę 

teoretyczną, która przedstawia opis rozwoju rozumienia tekstu czytanego poprzez 

identyfikację kluczowych czynników poznawczych oraz interakcji między nimi. 

Rozdział drugi zawiera przegląd umiejętności poznawczych i językowych, które 

zostały uznane za najważniejsze wczesne predyktory umiejętności czytania we 

wcześniejszych badaniach, takich jak świadomość fonologiczna, znajomość liter, 

szybkie zautomatyzowane nazywanie (RAN), fonologiczna pamięć robocza oraz 

umiejętności językowe. Przegląd ten ma na celu zidentyfikowanie mechanizmów 

przyczynowo-skutkowych odpowiedzialnych za korelacje między poszczególnymi 

predyktorami a wynikami w czytaniu na podstawie wyników wcześniejszych badań. 
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Rozdział trzeci przedstawia przegląd najważniejszych teoretycznych modeli 

dotyczących nabywania kompetencji dwujęzycznych. Pierwszy podrozdział zawiera 

przegląd teoretycznych modeli transferu międzyjęzykowego, począwszy od podejść 

lingwistyki stosowanej, wczesnych badań nad dwujęzycznością, a skończywszy na 

aktualnych modelach transferu międzyjęzykowego. Kolejne dwa podrozdziały 

koncentrują się na wynikach badań empirycznych nad interakcjami między 

umiejętnościami czytania w języku pierwszym a stopniem opanowania umiejętności 

czytania w języku drugim, a także wzajemnym związkiem między umiejętnościami 

czytania w języku drugim a stopniem opanowania umiejętności czytania w języku 

pierwszym. Następnie omówiono zmienne moderujące (status socjo-ekonomiczny, 

motywacja, biegłość językowa). Ostatnia część rozdziału przedstawia przegląd 

wyników badań empirycznych dotyczących czytania dwujęzycznego w ramach 

Prostego Modelu Czytania. 

Rozdział czwarty bada wpływ ortografii na proces nauki czytania. Rozdział 

rozpoczyną się od analizy parametrów językowych, które charakteryzują poszczególne 

ortografie, takich jak spójność ortograficzna, regularność, przejrzystość, głębokość i 

ziarnistość. Następnie przedstawiono hipotezę głębokości ortograficznej (ang. 

Orthographic Depth Hypothesis) i psycholingwistyczną teorię ziarnistości (ang. 

Psycholinguistic Grain Size Theory) - dwie ważne teorie dotyczące tego, w jaki sposób 

różnice między ortografiami wpływają na nabywanie umiejętności czytania. Następnie 

omówiono różnice międzyjęzykowe w języku mówionym, a mianowicie fonologię, 

złożoność sylabiczną i morfologiczną języków, a także ich wpływ na nabywanie 

umiejętności czytania. Na zakończenie przedstawiono przegląd badań dotyczących 

rozwoju dekodowania i rozumienia tekstu czytanego w transparentnych ortografiach. 

Rozdział piąty przedstawia opis głównych cech trzech badanych języków 

(ukraińskiego, rosyjskiego i polskiego). Pierwsza część omawia kluczowe cechy tych 

trzech języków słowiańskich: ich fonologię, ortografię i morfologię. Następny 

podrozdział przedstawia przegląd badań dotyczących rozwoju czytania w tych trzech 

językach. 

Rozdział szósty przedstawia badanie przeprowadzone w ramach pracy. Rozdział 

rozpoczyna się od przedstawienia pytań badawczych. Postawiono kilka pytań, które 

dotyczyły podobieństw i różnic w nauce czytania po polsku w porównaniu do nauki 

czytania po ukraińsku. Pytania były zadawane zarówno w kontekście porównań 
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wewnątrzgrupowych (np. wyniki dzieci dwujęzycznych w czytaniu po ukraińsku w 

porównaniu do wyników w czytaniu po polsku), jak i międzygrupowych (wyniki dzieci 

dwujęzycznych w obu językach w porównaniu do wyników ich jednojęzycznych 

rówieśników). Głównym celem było zidentyfikowanie predyktorów różnic 

indywidualnych w umiejętności czytania. Ponadto zbadano poziom opanowania tych 

umiejętności (oraz ich predyktorów) i tempo uczenia się. Kolejne podrozdziały 

zawierają szczegółowy opis metodologii badania, które można w skrócie 

scharakteryzować jako podłużne badanie korelacyjne. W pierwszej sesji testowej (T1) 

do badania zakwalifikowano łącznie 85 uczestników, obejmujących trzy grupy: grupę 

jednojęzyczną ukraińską, grupę jednojęzyczną polską oraz grupę dwujęzyczną 

ukraińsko-polską. W drugiej sesji testowej (T2) liczba uczestników zmniejszyła się do 

65. Wszyscy uczestnicy byli badani dwukrotnie: na początku pierwszej klasy i na jej 

zakończenie. Dwujęzyczni uczestnicy byli badani w obu językach. Podczas obu sesji 

testowych wykorzystano szereg testów poznawczych i czytania, które zostały 

przeprowadzone online za pomocą platformy Zoom. 

Rozdział siódmy przedstawia wyniki pierwszej sesji testowej (T1), 

przeprowadzonej na początku pierwszej klasy. Na tym etapie dzieci dwujęzyczne 

wypadły lepiej w swoim pierwszym języku (ukraińskim/ rosyjskim) niż w drugim 

języku (polskim) w większości zadań mierzących predyktory oraz umiejętności 

czytania. Ponadto, w przypadku kilku zadań w języku ukraińskim, osiągnęły również 

wyższe wyniki od swoich jednojęzycznych rówieśników ukraińskojęzycznych. W 

przypadku zadań w języku polskim, osiągnięcia dzieci dwujęzycznych były na 

podobnym poziomie jak ich jednojęzycznych rówieśników polskojęzycznych, z 

wyjątkiem umiejętności posługiwania się mówionym językiem polskim. Porównanie 

predyktorów umiejętności czytania w języku pierwszym (ukraiński) i drugim (polski) w 

grupie bilingwalnej wykazało podobne zależności, przy czym świadomość 

fonologiczna była specyficznym predyktorem umiejętności dekodowania w obu 

językach dzieci dwujęzycznych. Kiedy predyktory czytania porównano między trzema 

grupami, to świadomość fonologiczna oraz znajomość liter okazały się istotnymi 

predyktorami we wszystkich grupach.  

W rozdziale ósmym przedstawione zostały wyniki drugiej sesji testowej (T2) 

przeprowadzonej pod koniec pierwszej klasy. W ciągu dziewięciu miesięcy, dzieci 

dwujęzyczne znacząco poprawiły swoje umiejętności czytania oraz umiejętności 
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określane jako predyktory umiejętności czytania w obu językach. Na tym etapie, grupa 

dwujęzyczna wypadła lepiej od obu grup jednojęzycznych w większości zadań, z 

wyjątkiem świadomości fonologicznej badanej w języku polskim, gdzie jednojęzyczni 

Polacy osiągnęli istotnie lepsze wyniki. Rozumienie tekstu czytanego w obu językach u 

dzieci dwujęzycznych było dobrze przewidziane przez wczesne umiejętności 

dekodowania mierzone w sesji T1. Porównanie predyktorów rozumienia tekstu 

czytanego między trzema grupami wykazało zasadniczo podobne zależności: 

umiejętności dekodowania i umiejętności posługiwania się językiem mówionym 

przewidywały przyszłe umiejętności rozumienia tekstu czytanego zarówno u dzieci 

jednojęzycznych, jak i u dwujęzycznych. 

W rozdziale dziewiątym przedstawiono ogólną dyskusję wyników uzyskanych 

w badaniu, rozważając je w kontekście postawionych pytań badawczych na obu 

etapach testowych. Rozdział rozpoczyna się podsumowaniem kluczowych wyników i 

omówieniem ich wkładu w nasze rozumienie dwujęzycznej umiejętności czytania. 

Dodatkowo, w tym rozdziale omówiono ograniczenia badania i wskazano obszary, 

które wymagają dalszych badań. Rozdział kończy się przedstawieniem praktycznych 

implikacji wyników badania w edukacji, w szczególności dla wczesnej oceny 

umiejętności czytania u dzieci dwujęzycznych. 
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Lété, Bernard, Ronald Peereman and Michael Fayol. 2008. “Consistency and word-

frequency effects on word spelling among first- to fifth-grade French children: 

A regression based study”, Journal of Memory and Language 58: 962-977.  

Lervåg, Arne and Charles Hulme. 2009. “Rapid automatized naming (RAN) taps a 

mechanism that places constraints on the development of early reading 

fluency”, Psychological Science 20, 8: 1040-1048.  

Lervåg, Arne, Charles Hulme and Monica Melby-Lervåg. 2018. “Unpicking the 

developmental relationship between oral language skills and reading 

comprehension: It’s simple, but complex”, Child Development 89, 5: 1821-

1838.  

Lervåg, Arne and Vibeke G. Aukrust. 2010. “Vocabulary knowledge is a critical 

determinant of the difference in reading comprehension growth between first 

and second language learners: Growth in L1 and L2 reading comprehension”, 

Journal of Child Psychology and Psychiatry 51, 5: 612-620.  

Levelt, Willem J.M. 2001.“ Spoken word production: A theory of lexical access” , 

Proceedings of the National Academy of Sciences of the USA, 98: 13464–13471.  



 

 
247 

Li, Miao, John Kirby and George K. Georgiou. 2011. “Rapid naming speed 

components and reading comprehension in bilingual children”, Journal of 

Research in Reading 34, 1: 6-22.  

Li, Shaofeng. 2022. “Working memory and second language learning: A critical and 

synthetic review”, in: Aline Godfroid and Holger Hopp (eds.), The Routledge 

handbook of second language acquisition and psycholinguistics. New York, 

NY: Routledge. 

Liberman, Isabelle Y., Donald Shankweiler, William F. Fischer and Bonnie Carter. 

1974. “Explicit syllable and phoneme segmentation in the young child”, Journal 

of Experimental Child Psychology 18, 2: 201-212. 

Lin, Yi-Yin and Lorilee R. Sandmann. 2012. “Toward a new motivation to learn 

framework for older adult learners”, AERC Proceedings (Adult Education 

Research Conference). NY: Saratoga Springs 

(https://files.eric.ed.gov/fulltext/ED539155.pdf) (date of access: 10 Aug. 2022) 

Lindsey, Kim A., Franklin R. Manis and Caroline E. Bailey. 2003. “Prediction of first-

grade reading in Spanish-speaking English-language learners”, Journal of 

Educational Psychology 95, 3: 482-494. 

Linck, Jared,  Peter Osthus, Joel T Koeth and Michael F. Buntinget. 2014. “Working 

memory and second language comprehension and production: A meta-analysis.” 

Psychonomic Bulletin and Review 21, 4: 861-83. 

Liu, Sha, and Kaye Takeda. 2021. “Mora-timed, stress-timed, and syllable-timed 

rhythm classes: Clues in English speech production by bilingual speakers”, Acta 

Linguistica Academica 68, 3: 350-369. 

Łockiewicz, Marta and Nina Ciecholewska. 2017. “Phonological processing and 

reading in a semi-transparent orthography (Polish)”, L1 Educational Studies in 

Language and Literature 17: 1-13.  

Luk, Gigi and Ellen Bialystok. 2008. "Common and distinct cognitive bases for reading 

in English-Cantonese bilinguals", Applied Psycholinguistics 29, 2: 269-289.  

Mahony, Diana, Maria Singson and Virginia Mann. 2000. "Reading ability and 

sensitivity to morphological relations", Reading and Writing 12, 3: 191-218.  

Marsh, George, Morton Friedman, V Welch and Peter Desberg. 1981. “A cognitive 

developmental theory of  reading acquisition”, in: George. E. MacKinnon and 



 

 
248 

Tomas G. Waller (eds.), Reading Research: Advances in Theory, and Practice. 

New York: Academic Press. 

MacDonald, Maryllen C and Morten H. Christiansen. 2002. “Reassessing working 

memory: Comment on Just and Carpenter (1992) and Waters and Caplan 

(1996)”, Psychological Review 109, 1: 35–54.  

MacSwan, Jeff. 2000.”The threshold hypothesis, semilingualism, and other 

contributions to a deficit view of linguistic minorities”, Hispanic Journal of 

Behavioural Science 20, 1: 3-45. 

McBride-Chang Catherine. 1999. “The ABCs of the ABCs: The development of letter-

name and letter-sound knowledge”, Merrill-Palmer Quarterly 45: 285-308. 

McBride-Chang, Catherine, Him Cheung, Chow, B. W.-Y., Chow, C. S.-L. and Choi, 

L. 2006. “Metalinguistic skills and vocabulary knowledge in Chinese (L1) and 

English (L2)”, Reading and Writing 19, 7: 695-716.  

McBride-Chang, Catherine and Connie Suk-Han Ho. 2005. “Predictors of beginning 

reading in Chinese and English: A 2-year longitudinal study of Chinese 

kindergartners”, Scientific Studies of Reading 9, 2: 117-144. 

McVay, Jennifer C. and Michael J. Kane. 2012. “Why does working memory capacity 

predict variation in reading comprehension? On the influence of mind 

wandering and executive attention”, Journal of Experimental Psychology: 

General 141, 2: 302-320.  

McWeeny, Sean, Soujin Choi, June Choe, Alexander LaTourrette, Megan Y. Roberts, 

and Elizabeth S. Norton. 2022. “Rapid automatized naming (RAN) as a 

kindergarten predictor of future reading in English: A systematic review and 

meta‐analysis”, Reading Research Quarterly 57, 4: 1187-1211. 

Maddieson, Ian. 2013a."Syllable structure", in: Matthew S. Dryer and Martin 

Haspelmath (eds.), The world atlas of language structures online. 

Leipzig: Max Planck Institute for Evolutionary Anthropology.  

(http://wals.info/chapter/1) (date of access: 6 Aug. 2022). 

Maddieson, Ian. 2013b."Syllable structure", in: Matthew S. Dryer and Martin 

Haspelmath (eds.), The world atlas of language structures online. 

Leipzig: Max Planck Institute for Evolutionary Anthropology.  

(http://wals.info/chapter/12) (date of access: 10 Aug. 2022). 

Marinus, Eva and Anne Castles. 2015. “Precursors to reading: Phonological awareness 

and letter knowledge”, in: Edith L. Bavin and Letitia R Naigles (eds.), The 



 

 
249 

Cambridge handbook of child language. (2nd edition). Cambridge, UK: 

Cambridge University Press, 661-680. 

Meixner, Johannes M., Greta J. Warner, Nele Lensing, Ulrich Schiefele and Brigit 

Elsner. 2019. “The relation between executive functions and reading 

comprehension in primary-school students: A cross-lagged-panel 

analysis”, Early Childhood Research Quarterly, 46: 62–74. 

Melby-Lervåg, Monica, Solveig-Alma Halaas Lyster and Charles Hulme. 2012. 

“Phonological skills and their role in learning to read: A meta-analytic review”, 

Psychological Bulletin 138, 2: 322–352. 

Melby-Lervåg, Monica and Arne Lervåg. 2011. “Cross-linguistic transfer of oral 

language, decoding, phonological awareness and reading comprehension: A 

meta-analysis of the correlational evidence”, Journal of Research in Reading 

34, 1: 114–135. 

Memisevic, Haris, Admira Dedic, Inga Biscevic, Selmir Hadzic, Arnela Pasalic and 

Daniel Malec. 2022. “Identifying predictors of reading speed and reading 

comprehension in Bosnian”, Applied Neuropsychology: Child 11, 3: 297–306.  

Moll, Kristina, Franck Ramus, Jürgen Bartling, Jennifer Bruder, Sarah Kunze, Nina 

Neuhoff, Silke Streiftau, Heikki Lyytinen, Paavo H.T. Leppänen, 
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Appendix B: Child’s oral assent  

Ukrainian  
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Russian 
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Appendix C: Alberta language environment questionnaire 

(ALEQ) for bilingual children  

Ukrainian version  
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Appendix D: Alberta language and development 

questionnaire (ALDeQ) 

Polish version 
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Ukrainian version 
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Appendix E: Home literacy environment (HLE)  

Polish version 
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Ukrainian version 

 

 

 

 

 



 

 
277 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
278 

Appendix F: Authors’ permission to translate and adapt 

questionnaires into Polish, Ukrainian and Russian  
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Appendix G: Ethics committee approval  
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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. PA isolation _________total (n), __________ (n) mistakes 

3. Listening comprehension 

        Text 1                                                         Text 2 

1.________________                               _______________ 

2. ________________                               _______________ 

3. ________________                               _______________ 

4. ________________                               _______________ 

5. ________________                               _______________ 

 

4. Sentence repetition  

Correct ______________________________________________________________________________ 

Incorrect _____________________________________________________________________________ 

5. RAN numbers  

Time: Card 1 _________________________     Card 2 ___________________________ 

6. PA deletion___________total (n), __________ (n) mistakes 

7. Vocabulary knowledge 

  _________________total (n), __________ (n) mistakes 

8.      Listening comprehension 

               Text 3                                               Text 4                                           

1.________________                               

2. ________________                               

3. ________________                                
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Testing session 2. Answer card. 

 

Name______________________ Language____________________________ Date _______________ 

 

1. RAN letters, time: card 1 __________________     card 2_____________________ 

2. PA isolation _________total (n), __________ (n) mistakes 

3. Listening comprehension 

        Text 1                                                         Text 2 

1.________________                               _______________ 

2. ________________                               _______________ 

3. ________________                               _______________ 

4. ________________                               _______________ 

5. ________________                               _______________ 

 

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 
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Appendix I: Consonant phonemes in the three languages 
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Appendix J: Testing materials in Ukrainian  

PA blending (MABEL)  
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PA isolation (MABEL) 
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PA deletion (MABEL) 
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RAN colours (MABEL) 
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RAN objects (MABEL)  
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RAN letters (MABEL) 
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RAN numbers (MABEL) 
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Letter naming (MABEL) 

 

 



 

 
299 

 

 



 

 
300 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
301 

Language development test: Vocabulary subtest  

Test rozwoju językowego TRJ (Smoczyńska et. al. 2015) 
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Pseudoword repetition test. Test powtarzania pseudosłów (Szewczyk et al. 2015) 
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Language development test: Sentence repetition subtest 

Test rozwoju językowego TRJ (Smoczyńska et al. 2015) 
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Language development test: Listening comprehension subtest 

Test rozwoju językowego TRJ (Smoczyńska et. al. 2015) 
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One-minute word reading task (MABEL)  

 

 

 



 

 
313 

 

 

 

 



 

 
314 



 

 
315 

 

 

 

 

 



 

 
316 

Reading comprehension task 
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Appendix K: Testing materials in Polish 

PA blending (MABEL) 
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PA deletion (MABEL) 

 

 



 

 
323 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
324 

 

 

RAN colours (MABEL)3 

   

 

                                                
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 digits (MABEL) 
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RAN letters (MABEL) 
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RAN objects (MABEL) 
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Letter naming (MABEL) 
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Vocabulary test. Test Rozwoju Językowego TRJ (Smoczyńska et. al. 2015) 
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Pseudoword repetition test. Test powtarzania pseudosłów (Szewczyk et al. 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
337 

 

 

 

 

 



 

 
338 

 Sentence repetition test.Test rozwoju językowego TRJ (Smoczyńska et. al. 2015) 
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  Language development test: Listening comprehension subtest.  

Test rozwoju językowego TRJ (Smoczyńska et. al. 2015). 
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One-minute word reading (MABEL) 
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One-minute pseudoword reading MABEL  
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Reading comprehension task 

Source: www.superkid.pl 
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Appendix L: Testing materials in Russian 

PA blending (MABEL)  
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RAN colours (MABEL) 
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RAN objects (MABEL)  
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RAN digits (MABEL) 
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RAN letters (MABEL) 
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Pseudoword repetition test 

Test powtarzania pseudosłów (Szewczyk et al. 2015) 
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Sentence repetition test. Test rozwoju językowego TRJ (Smoczyńska et. al. 2015) 
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Vocabulary test. Test rozwoju językowego TRJ (Smoczyńska et. al. 2015) 
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Language development test. Listening comprehension subtest. 

 Russian subtest. Test rozwoju językowego TRJ (Smoczyńska et. al. 2015). 
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One-minute word reading (MABEL)  
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One-minute pseudoword reading (MABEL) 
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Reading comprehension. 
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Appendix M: Descriptive statistics T1, T2 (all groups) 

Testing session 1 (dataset) 
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Testing session 2: Dataset T2 
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Appendix N: R code for computing R2 significance of 

differences 
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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) 

 R2 change               B                   SE B Low 

CI 

High 

CI 

β t p    R2 change              B SE B Low 

CI 

High CI β t p p(d) 

PA .625* .216*  .844    .252 .308 1.381 .741 .926 .004 .775** .252*

* 

.995 .224 .515 1.474 .465 4.446 <.001 .605 

PWM    .120 .009 .145 .207 -.588 .297 .118 .701 .494 .498* .030   

.095 

.206 -.348 .538 .079 .462 .652 .563 

OL .212* .003 .088 .207 -.530 .354 .074 .423 .678 .236* .020 .299 .238 -.809 .211 .207 1.256 .230 .396 

RAN .204* .044 -.152 .100 -.364 .061 -.224 1.52 .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 R2 

final model (all 

blocks) 

.712** .821** 

Note: p-value of t-statistic is the significance of differences between two β 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) 

 R2 change               B                   SE B Low 

CI 

High 

CI 

β t p    R2 change              B SE B Low 

CI 

High CI β t p p(d) 

PA .710* .261*  .933   .218 .465 1.402 .933 4.272 <.001 .733* .260* .942 .248 -.291 .671 .931 3.795 .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 1.256 .421 .948 

RAN   .152 .041 -.141 .083 -.320 .038 -

.141 

-

1.692 

.113 .128*. .001 -

.020 

.229 -.495 .488 --.003 .461 .988 .595 

LK .328* .042 .247 .147 -.070 .563   

.247                       

1.672 .117 .056 .004 .082 .103 -.241 .201 -.030 1.267 .850 .665 

Adjusted R2 

final model (all 

blocks) 

.728** .657** 

Note: p-value of t-statistic is the significance of differences between two β 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) 

 R2 change               B                   SE B Low 

CI 

High 

CI 

β t p    R2 change              B SE B Low 

CI 

High CI β t p p(d) 

RE .465* .045* .409 .269 -.190 1.007 .451 1.522 .049 .438* .035* .370 .401 -.930 .856 .379 1.192 .004 .852 

PA .352* .117* .627 .256 -.198 1.056 .625 2.445 .035 .429* .019 .214 .224 -.286 .713 219 .952 .002 .741 

PWM .381* .088 .435 .205 -.021 .891 .419 2.125 .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 1.256 .421 .948 

RAN .472* .060 -.378 .217 -.862 .105 -

.389 

-

1.745 

.112 .599* .053 -

.424 

.269 -

1.024 

.174 -.415 1.580 .145 .595 

LK .237* .007 .112 .190 -.312 .535 .117  .586 .571  .037   .000 .156 .021 -.326 .268 .023 .135 .895 .665 

Adjusted R2 

final model (all 

blocks) 

.687* 

 

663** 

Note: p-value of t-statistic is the significance of differences between two β 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) 

 R2 change               B                   SE B Low 

CI 

High 

CI 

β t p    R2 change              B SE B Low 

CI 

High CI β t p p(d) 

AR .789

** 

.078* .588 .187 .172 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 1.112 .300 .745 

OL .001 .013 .238 .186 -.653 .178 .221 -

1.274 

.231 .001 .001 .088 .338 .183 1.687 .093 1.256 .421 .865 

PWM .103

* 

.124* .246 .142 -.071 .563 .216 -

1.727 

.115 .046 .026 .308 .269 .523 .174 .315 1.580 .145 .665 

LK .003 .005 .106 .132 -.401 .188 .102 .806 .439 .168

* 

.176* .463 .021 .326 .268 .481 .135 .895 .865 

Adjusted R2 

final model 

(all blocks) 

.874** .797** 
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