University of
< Reading

Development of reading comprehension in
bilingual and monolingual children—
effects of language exposure

Article

Published Version
Creative Commons: Attribution 4.0 (CC-BY)

Open Access

Papastefanou, T., Marinis, T. and Powell, D. ORCID:
https://orcid.org/0000-0002-3607-2407 (2021) Development of
reading comprehension in bilingual and monolingual children—
effects of language exposure. Languages, 6 (4). 166. ISSN
2226-471X doi: https://doi.org/10.3390/languages6040166
Available at https://centaur.reading.ac.uk/89266/

It is advisable to refer to the publisher’s version if you intend to cite from the
work. See Guidance on citing.

To link to this article DOI: http://dx.doi.org/10.3390/languages6040166

Publisher: MDPI

All outputs in CentAUR are protected by Intellectual Property Rights law,
including copyright law. Copyright and IPR is retained by the creators or other
copyright holders. Terms and conditions for use of this material are defined in
the End User Agreement.

www.reading.ac.uk/centaur

CentAUR


http://centaur.reading.ac.uk/71187/10/CentAUR%20citing%20guide.pdf
http://www.reading.ac.uk/centaur
http://centaur.reading.ac.uk/licence

University of
< Reading
Central Archive at the University of Reading

Reading’s research outputs online



g€l languages

Article

Development of Reading Comprehension in Bilingual and
Monolingual Children—Effects of Language Exposure

Theodora Papastefanou ''*, Theodoros Marinis

check for

updates
Citation: Papastefanou, Theodora,
Theodoros Marinis, and Daisy Powell.
2021. Development of Reading
Comprehension in Bilingual and
Monolingual Children—Effects of
Language Exposure. Languages 6:
166. https://doi.org/10.3390/
languages6040166

Academic Editors: Juana M. Liceras

and Raquel Fernandez Fuertes

Received: 12 February 2021
Accepted: 14 September 2021
Published: 12 October 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

L2 and Daisy Powell 3

School of Psychology & Clinical Language Sciences, University of Reading, Reading RG6 6DZ, UK;
t.marinis@uni-konstanz.de

Linguistics Department, University of Konstanz, 78464 Konstanz, Germany

3 Institute of Education, University of Reading, Reading RG1 5EX, UK; d.a.powell@reading.ac.uk
Correspondence: t.papastefanou@pgr.reading.ac.uk

Abstract: The current study aimed at investigating the performance of bilingual children with English
as an additional language (EAL) on language and literacy measures compared to monolinguals
across the first four years of primary school in the U.K. Moreover, it addressed whether bilinguals
and monolinguals’ performance on reading comprehension was consistent with the Simple View of
Reading. An additional area of interest was to examine the extent to which use of and exposure to both
heritage and majority language affected the development of the children’s reading comprehension
in both of their spoken languages. A total of forty bilingual and forty monolingual children were
assessed in oral language skills and decoding in Year 1 and Year 3 in primary school. After one school
year, they were assessed in oral language skills, decoding, and reading comprehension in Year 2 and
Year 4. The results showed that the bilinguals performed better than the monolinguals in decoding
in all years, suggesting that exposure to a first language with transparent orthography (Greek)
may benefit the development of word reading skills. However, the bilinguals scored lower in oral
language skills and reading comprehension than their monolingual peers. This finding underlined
the significant role of oral language skills in the development of bilinguals’ reading comprehension.
Both oral language skills and decoding contributed to reading comprehension in bilinguals but the
effects of oral language skills on reading comprehension were stronger than the effects of decoding.
Finally, we found that language use of the minority language outside the home could significantly
predict reading comprehension in the minority language, underlining the importance of language
exposure through complementary schools and other activities outside the home to the maintenance
and development of the heritage language.

Keywords: reading comprehension; English as a second language; decoding; oral language skills;
language exposure

1. Introduction

Recent statistics from the Department for Education have indicated that 20.2% of
children in U.K. primary schools are learning English as an additional language (EAL)
(Statistics at Department for Education 2019). These children have to sufficiently acquire
the majority language as it is the language of school instruction. It is also essential for
the bilingual children to maintain their heritage language not only because of cultural
reasons but because of the benefits that it may have on their majority language and literacy
development (Bayram and Wright 2016; Montrul 2016).

The ability to comprehend text is one of the most demanding skills to acquire and also
is centrally important for academic achievement (Cain et al. 2004). Reading comprehension
is a key to educational attainment, as the learning process in almost all school subjects
is based on the ability to understand written text (Mancilla-Martinez and Lesaux 2010).
Therefore, investigating the factors that affect reading comprehension, specifically in
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bilingual children, is essential, as teachers could identify the underlying skills that need
more focus in the classroom.

The present study aims to examine how primary school Greek-English bilingual
children living in the U.K. who acquire Greek as a minority language and English as a
majority language perform on several domains of language and reading skills compared
to monolinguals in the first four years of primary school. Moreover, the Simple View of
Reading (SVR; Gough et al. 1996; Gough and Tunmer 1986; Hoover and Gough 1990) has
been repeatedly shown to be a good framework for understanding English monolingual
reading development (Kendeou et al. 2009; Oakhill and Cain 2012), but it has less often
been applied to bilingual reading development (Goodwin et al. 2015; Proctor et al. 2005).
Thus, our study aims to assess the degree to which the SVR (Gough and Tunmer 1986;
Hoover and Gough 1990) can account for bilingual (Babayigit 2014; Proctor et al. 2005)
as well as monolingual reading development. Additionally, our study takes into account
the transparency and cross-language transfer, which could impact how children approach
reading text (Perfetti and Dunlap 2008). Moreover, our study aims to assess whether the
contextual/environmental factors, such as language use in and outside the home, parents
self-rated language proficiency, and educational level in each separate language, could
affect reading comprehension in bilingual children. Specifically, we examined whether the
heritage and the majority language input and exposure have an impact on the development
of reading comprehension in the children’s spoken languages. In what follows, we first
introduce the SVR (Gough and Tunmer 1986; Hoover and Gough 1990) that provides a
framework regarding the underlying skills of learning to read. Then, we review research
on monolingual and bilingual children, examining the relationships between oral language
and decoding skills and reading comprehension and how the contextual factors affect
bilinguals’ reading comprehension in each separate language.

Overall, our study aims to provide evidence about the extent to which the SVR
(Gough and Tunmer 1986; Hoover and Gough 1990) can account for bilinguals” as well as
to monolinguals’ reading development (Babayigit 2014; Babayigit and Shapiro 2020; Frid
and Friesen 2020; Geva and Farnia 2012; Goodwin et al. 2015). Specifically, the findings of
this study will add to existing evidence on how bilinguals” knowledge of two languages
with different levels of orthographic transparency, Greek and English, approach reading
comprehension (Bonifacci and Tobia 2017; Tobia and Bonifacci 2015). In addition, our study
is one of the few studies considering the effects of contextual and environmental factors on
reading comprehension in both heritage and majority languages (Howard et al. 2014; Peets
et al. 2019). Importantly, our study aims to shed light on the effects of bilingual exposure
on children’s reading comprehension during the crucial period of reading development.

1.1. The Simple View of Reading

Reading comprehension requires the ability to decode written text and knowledge of
the words’ meanings and sentence level understanding. A very well-known theoretical
framework of reading comprehension is the SVR (Gough and Tunmer 1986; Hoover and
Gough 1990). The SVR illustrates that reading comprehension is the result of decoding
and linguistic comprehension. Joshi and Aaron (2000) pointed out that both decoding and
linguistic comprehension are essential for successful reading comprehension. Therefore,
readers with difficulties in either decoding skills or linguistic comprehension, or both,
may have poor reading comprehension skills (Catts et al. 2006). Developing decoding
skills (i.e., word reading and pseudo-word reading) requires multiple processes and skills
such as phonological awareness, orthographic symbol knowledge (knowledge of names
and sounds of alphabet letters), orthographic awareness, morphological awareness, and
rapid automatized naming (Apel et al. 2012; Barker et al. 1992; Burgess and Lonigan
1998; Carlisle 2004; Carlisle and Katz 2006; Kim and Quinn 2013). Decoding skills also
encompass both alphabetic decoding and accessing stored knowledge of orthography, the
written forms of words (Castles and Nation 2010; Goswami and Bryant 1990). Linguistic
comprehension, according to the SVR, is a broad construct that includes “parsing, bridging,
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and discourse building” (Hoover and Gough 1990, p. 128), and “the ability to take lexical
information ... and derive sentence and discourse interpretations” (Hoover and Gough
1990, p. 131; see also Tunmer and Chapman (2012). Previous studies have measured
linguistic comprehension in several ways, including vocabulary (Ouellette 2006; Ouellette
and Beers 2010), listening comprehension (Joshi et al. 2012; Lee et al. 2009; Ouellette and
Beers 2010) or combinations of these (Foorman et al. 2015; Kendeou et al. 2009; Protopapas
et al. 2012).

Several cross-sectional studies investigating the SVR have demonstrated a develop-
mental shift in terms of the contributions of decoding and linguistic comprehension to
reading comprehension as a function of both text difficulty and readers skill level (Catts
et al. 2005; Gough et al. 1996). Thus, decoding skills can significantly contribute to reading
comprehension for younger children, but this can change over time as once children have
developed adequate decoding, linguistic comprehension skills appear to become the best
predictors of reading comprehension. On the other hand, longitudinal studies on bilinguals
are rare (Droop and Verhoeven 2003; Nakamoto et al. 2007), but they are essential, as
they provide evidence about how reading comprehension develops. Such studies could
shed light on the difference between the development rate of reading comprehension of
bilinguals and monolinguals and the effects of decoding and oral language skills on reading
comprehension. Our study aims to provide evidence in terms of the influence of decoding
and oral language skills on the development of reading comprehension in bilingual relative
to monolingual children.

Lesaux, Siegel, and colleagues ran a series of large-scale studies and found that
English-speaking Canadian L1 and L2 learners performed similarly on the measures of
reading comprehension (Lesaux et al. 2006, 2007; Lesaux and Siegel 2003). For example,
Lesaux et al. (2007) examined children from kindergarten to the fourth grade and reported
that first language (L1) and second language (L2) groups scored at comparative levels on
reading comprehension and their language development was quite similar. These results
are in contrast to later studies (Lervag and Aukrust 2010). The longitudinal studies to
date addressing the development of reading comprehension skills in bilingual children
are few in number and although their findings are important, the picture emerging is
incomplete. For example, Droop and Verhoeven (2003) addressed reading comprehension
of Dutch as a majority language in the Netherlands and demonstrated that both decoding
and oral language skills of Dutch in third grade predicted later reading comprehension
of Dutch, a patttern which is similar to the pattern attested in monolingual children. In
addition, Nakamoto et al. (2007) investigated reading comprehension of English as a
majority language in the USA and showed that difficulties in oral language skills in the
English were negatively associated with the development of reading comprehension in
English.

In summary, existing longitudinal studies have provided some evidence about how
reading comprehension develops over time in bilingual children, but more research is
needed to establish the predictors of development in reading comprehension skills in
bilingual children. It is also worth noting that the majority of these studies have not
considered the effects of contextual/environmental factors (Lipka et al. 2005) that can
contribute to individual differences in bilingual children. Thus, our study will provide
evidence not only on the contributions of decoding and oral language skills to bilinguals’
reading comprehension, it will also examine the effects of language use and exposure to
each of the children’s spoken languages.

1.2. Reading Comprehension in Monolingual and Bilingual Children

The fact that reading comprehension in monolingual children is mainly based on
decoding skills and linguistic comprehension has been confirmed in various studies (Catts
et al. 2006; Chen and Vellutino 1997; Geva and Farnia 2012; Johnston and Kirby 2006;
Kendeou et al. 2009; Nation and Snowling 2004). An additional factor that should be
taken into account when reading development is examined is the level of the orthographic
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consistency in the languages tested. Alphabetic languages differ in the consistency of the
mappings between symbols and sounds. For example, Italian has a highly transparent
orthography, where there is a one-to-one relationship between graphemes and phonemes.
English, on the other hand, has an opaque orthography, with many inconsistent words with
unpredictable spellings (e.g., yacht, through). Orthographic consistency may affect reading
development across grades; for example, the rate of acquisition has been shown to be faster
in the relatively transparent vowelized Hebrew orthography than in English, although
Hebrew was the minority language (Geva and Siegel 2000). Geva and Siegel (2000) study
illustrated that the development of early reading skills in bilinguals may proceed faster in
languages with transparent orthographies than in languages with opaque orthographies.
This aligns with cross-linguistic comparisons of reading development in monolingual
children which show different trajectories based on orthographic transparency (Seymour
et al. 2003).

In terms of the SVR, it has been demonstrated that the role of decoding and language
comprehension in predicting reading comprehension varies in relation to the level of the
orthographic transparency. For example, studies examining less transparent languages
(e.g., English) have shown that the influence of oral language skills on reading compre-
hension gradually increases over the school years (Florit and Cain 2011). On the other
hand, studies run on more transparent orthographies, such as Norwegian, Greek, and
Dutch, emphasized that oral language skills contribute more significantly to early reading
development than decoding skills (de Jong and van der Leij 2002; Hagtvet 2003; Protopapas
et al. 2007). Bonifacci and Tobia (2017) conducted a study involving students learning
Italian (transparent orthography) as a second language. The results showed that listening
comprehension was the most powerful predictor of reading comprehension performance in
those children. In addition, reading accuracy showed a smaller but still significant influence
in the group of younger children attending the first two years of primary school, but it
was not a significant predictor in the older group. These results are partially in contrast
with previous findings demonstrating a main role of decoding in the first few years of
schooling for transparent orthographies (Florit and Cain 2011) in monolingual children.
However, these results accord with studies conducted on children acquiring English as an
L2, in which a significant contribution of listening comprehension was found to reading
comprehension (Babayigit 2014; Proctor et al. 2005).

The relationship between word reading, oral language skills and reading compre-
hension in bilingual children has been examined in depth, focusing on only one of the
children’s language, namely their majority language (Bonifacci and Tobia 2017; Hoover
and Gough 1990; Proctor et al. 2005). Group comparisons generally show that bilinguals
tend to perform poorly compared to their monolingual peers on measures of reading
comprehension (see Melby-Lervdg and Lervag 2014). Several studies have examined the
predictors of reading comprehension in monolingual and bilingual children in their ma-
jority language. For example, Babayigit (2015) compared the strength of the associations
between decoding, oral language skills and reading comprehension in monolingual and
bilingual children who were developing literacy in English. The results revealed that the
effect of oral language skills on reading comprehension was high in both groups, although
there was evidence for a stronger relationship between the two skills in the bilinguals.
Similarly, Verhoeven (2000) and Verhoeven and Van Leeuwe (2012) demonstrated that the
predictors were the same in monolinguals and bilinguals (in their majority language), but
oral language skills were more strongly associated with reading comprehension in the
bilinguals than the monolinguals. Additionally, Lervdg and Aukrust (2010) reported that
low vocabulary knowledge of Norwegian as a majority language in bilingual children in
the second grade was the main cause of their poor performance on reading comprehension
of Norwegian. Similarly, Babayigit (2014) demonstrated that older bilingual children with
difficulties in oral language skills (i.e., vocabulary and sentence processing skills) in English
as their majority language would perform poorly on English reading comprehension over
and above the effects of nonverbal reasoning and verbal memory skills.
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It is worth noting that oral language skills, specifically expressive vocabulary, are
usually found to be more limited in bilingual children than in monolingual children
(Bialystok et al. 2010; Melby-Lervag and Lervag 2014). On the contrary, both phonological
awareness and word reading skills have been shown to develop similarly in monolinguals
and bilinguals and in some cases, bilinguals may perform better than monolinguals in
phonological awareness abilities (August and Shanahan 2006; Bialystok et al. 2003, 2005;
Chiappe et al. 2002). Therefore, the bilingual children’s lower scores on reading comprehen-
sion measures have been associated with difficulties in oral language skills (Babayigit 2015;
Burgoyne et al. 2011; Cobo-Lewis et al. 2002; Lervag and Aukrust 2010; Melby-Lervag and
Lervdg 2014). Indeed, it has been demonstrated that reading comprehension can be at risk
if more than 3% of words in a given text are unknown to the reader (Carver 1994). Hence,
the prominent effects of oral language skills on reading comprehension may underline
the significant role of oral language skills in the differences between monolinguals and
bilinguals in reading comprehension (Melby-Lervag and Lervag 2014).

Although a large body of research has examined reading development in bilingual
children, only few studies have investigated bilingual children who are able to read
and write in both languages (Reyes 2012) and their reading development in both the
majority and minority languages. For instance, Leikin et al. (2005) ran a study examining
two groups of Russian-Hebrew bilingual children—one monoliterate in Hebrew and
one biliterate—and monolingual Hebrew children on several linguistic, metalinguistic
and cognitive tasks at the end of the first year of primary school. The results showed
that the biliterate bilinguals outperformed the other two groups on fluid intelligence,
reading fluency measures in the majority language Hebrew, and phonological awareness
tasks. The main differences were in Hebrew receptive vocabulary, working memory, and
rapid serial naming. However, the biliterate bilinguals had received literacy instruction
(in Russian) earlier than the other two groups (in Hebrew), so a follow-up study was
conducted that included an additional Hebrew monolingual group that had acquired basic
literacy skills before entering school (Schwartz et al. 2008). The comparison between the
biliterate bilinguals and the early-literate Hebrew monolinguals showed that the biliterate
bilinguals performed better on eight out of the nine reading measures in Hebrew, although
the difference only reached statistical significance for measures of word and pseudoword
reading accuracy. Moreover, the biliterate children performed better than the monoliterate
bilinguals on Russian measures of phonological awareness, receptive vocabulary, and
syntactic awareness. Taken together, the findings from this set of studies suggest that
acquiring literacy in the minority language is associated with better oral skills in that same
language as well as with benefits for the development of literacy in the majority language,
at least during the initial stages. Our study aims to extend the evidence about whether
acquiring literacy in the minority language can benefit bilingual children’s literacy skills in
the majority language.

1.3. Effects of Contextual Factors on Reading Comprehension

Language exposure plays a significant role in language development (De Houwer
2009; Gathercole and Thomas 2009; Pearson et al. 1997). For example, bilingual children
usually have less exposure to each of the two languages compared to their monolinguals
peers and they tend to acquire oral language skills at a slower rate (Hoff et al. 2012).
Although there is evidence suggesting that contextual factors (e.g., children’s language
exposure and proficiency level, parental level of education, parental rating of their own
language proficiency) can affect oral language skills (e.g., vocabulary, morphology, complex
syntax) (Chondrogianni and Marinis 2011; Duursma et al. 2007; Thordardottir 2011), the
relationship between contextual factors and reading comprehension has received less
attention (Curdt-Christiansen and La Morgia 2018).

Indeed, there are few studies investigating the possible relationship between home
literacy environment and reading comprehension in bilinguals (Howard et al. 2014;
Peets et al. 2019). The home literacy environment is generally defined as the context



Languages 2021, 6, 166

6 of 22

and interaction between parents and children around picture books, in terms of reading
frequency and number of books in the home and is known to affect reading comprehension
in monolingual children (Katzir et al. 2009; Speece et al. 2004; Sénéchal 2006; Van Steensel
2006). By improving reading skills, a stimulating home literacy environment can have
a positive impact on monolingual children’s reading comprehension (Katzir et al. 2009;
Sénéchal 2006; Speece et al. 2004; Van Steensel 2006). Specifically, home literacy activities,
such as exposure to a storybook, are indirectly related to reading comprehension by
developing children’s early language skills, such as vocabulary (Roth et al. 2002; Sénéchal
2006; Sénéchal and LeFevre 2002). In the case of bilingual children, the relationship between
this experience and reading comprehension is not clear. There are some studies that have
investigated the role of the home literacy environment in the development of bilinguals’
languages (Chow et al. 2010; Farver et al. 2013; Gonzalez and Uhing 2008), and one that
we know involves the role of the mother tongue in reading comprehension. Howard
et al. (2014) studied its integration with SES, school language, and vocabulary and literacy
practices. They found that family literacy was not prominent at the second-grade level, but
it was indeed prominent at the fifth-grade level, predicting 13% of the changes in reading
comprehension. Our study is one of the few studies that longitudinally examines language
and reading development of bilingual children in both languages, taking into account the
contribution of contextual factors (i.e., language input and exposure inside and outside the
home, parents’ self-rated language proficiency and educational level) in both Greek and
English.

2. Aims of the Study

The first aim of the present study was to investigate the performance of bilingual and
biliterate children on language and literacy measures in comparison to monolingual peers.
The participants were split into two age groups, a younger and an older group (initially
in Year 1 and Year 3, respectively, of UK primary school), who were tested two times,
one school year apart. The first research question was: did children’s performance on
language and literacy skills depend on language group (Bilinguals vs. Monolinguals), age
(Younger vs. Older children), and time (Time 1 vs. Time 2)? Is there an interaction between
those factors? We hypothesized that bilinguals would perform better than monolinguals
in English (L2) decoding, as their first language has a transparent orthography, which
may help them to develop word reading skills quicker than monolinguals or they would
perform at comparable levels with their monolingual peers (Lesaux et al. 2006). However,
bilinguals may perform less well than monolinguals in morpho-syntactic skills and reading
comprehension, reflecting the role played by differences in oral language proficiency in
reading comprehension development (Droop and Verhoeven 2003). The prediction also
was that both monolingual and bilingual children’s performance would improve as they
progress through school.

The second aim of this study was to investigate whether bilinguals’ performance on
reading comprehension was consistent with the SVR (Gough and Tunmer 1986; Hoover
and Gough 1990). The SVR posits that a sufficient development in linguistic comprehension
and decoding is necessary to achieve reading comprehension. In addition, it has been
well established in the literature that oral language skills and decoding account for unique
variance in reading comprehension in monolinguals (Vellutino et al. 2007), but there’s
been less research on whether this model (SVR) could extend to bilinguals (Kieffer and
Vukovic 2012; Lesaux et al. 2010). Thus, the second research question was: could oral
language skills and decoding at Time 1 predict reading comprehension at Time 2 separately
in bilinguals and monolinguals? We hypothesized that vocabulary and morpho-syntactic
skills, aspects of linguistic comprehension, and decoding would contribute to both bilingual
and monolingual children’s performance on reading comprehension. It was expected that
decoding would play a less predictive role than oral language skills in predicting reading
comprehension (Droop and Verhoeven 2003; Melby-Lervag and Lervidg 2014; Verhoeven
and Van Leeuwe 2012). Specifically, we hypothesized that oral language skills would make
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stronger contributions to bilinguals’ reading comprehension, indicating that difficulties
in oral language skills can affect the bilinguals’ performance on reading comprehension
(Melby-Lervag and Lervag 2014; Droop and Verhoeven 2003).

Finally, the third aim of our study was to investigate how a range of contextual factors
(e.g., language use and exposure) might affect the development of the children’s reading
comprehension in the two languages. The third research question was: could the contextual
factors predict the bilingual children’s performance on reading comprehension in each
language? We hypothesized that these contextual factors would contribute positively
to the children’s performance on reading comprehension, specifically for the minority
language (Dickinson and Porche 2011). Specifically, it was predicted that language use
inside and outside the home in Greek would be significantly correlated with Greek reading
comprehension.

3. Methodology
3.1. Participants

A total of eighty typically developing children were recruited from primary schools in
the London, Reading and Oxford area: forty typically developing Greek-English bilingual
children, 20 from Year 1 (Mean age = 76.6 months, SD = 3.6, 14 boys and 6 girls) and 20 from
Year 3 (Mean age = 100.4 months, SD = 3.4, 9 boys and 11 girls); forty typically developing
English monolingual children, 20 from Year 1 (Mean age = 74.6 months, SD = 3.8, 7 boys and
13 girls) and 20 from Year 3 (Mean age = 98.8 months, SD = 3.2, 14 boys and 6 girls). All of
the children attended English mainstream primary schools and the bilinguals also attended
a Greek supplementary school. Most of the bilinguals were born in the U.K. but some were
born in Greece and moved to the UK at least 2 years before the commencement of the study.
The children came mostly from families of average and above-average socioeconomic
status. Moreover, none of them had any history of speech and/or language delay or
impairment and their parents were not concerned about their language development.

3.2. Materials

The bilingual participants were assessed in both their languages in order to esti-
mate their language and reading skills in both Greek and English. Standardized and
non-standardized assessments, as well as experimental tasks, were used to measure the
children’s non-verbal abilities, vocabulary, morpho-syntactic skills, decoding skills and
reading comprehension. The LITMUS-PABIQ questionnaire (Tuller 2015) was used to
measure the children’s language history. The monolingual participants were assessed in
English language and reading skills using the same experimental tasks as in the bilingual
group. To be able to compare the children’s performance in English and Greek, we included
assessments that had parallel versions in the two languages. Full details of the tasks used
are given below.

Non-verbal IQ: The children’s non-verbal abilities were measured using Raven’s
Coloured Progressive Matrices Test (Raven et al. 2004). The test was developed to measure
general ability in children aged 4 to 11 years in educational and clinical settings. Test-retest
reliability was reported as 0.88 for Progressive Matrices. The CPM consists of 36 perceptual
and conceptual matching exercises that are divided into three sets of 12 items, whereby the
items increase in difficulty within a given set. The raw score is the total number of correct
items out of 36.

Expressive Vocabulary: English vocabulary was measured using the Renfrew Word
Finding Vocabulary Scale (Renfrew 1995) and Greek Vocabulary using its Greek adaptation
(Vogindroukas et al. 2009). The raw score is the total number of correct items out of 50
for both English and Greek versions. Raw scores were converted to percentages. The test
manual does not report the test-retest reliability.

Sentence repetition tasks (5.R.T.): To measure the children’s morpho-syntactic skills, a
sentence repetition task was administered in both English and Greek (Marinis and Armon-
Lotem 2015). The task was used to assess different aspects of oral language skills, including
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knowledge and use of syntactic structures, the ability to produce grammatically correct
sentences, and listening comprehension.

Both the English and Greek Sentence Repetition Tasks were developed within the
COST Action IS080419 (Marinis and Armon-Lotem 2015). In this task, children have to
listen to a series of sentences and are asked to repeat them verbatim. The English Sentence
Repetition Task (English SRT) comprised 30 sentences that included a range of different
grammatical structures. There were six sentences for each sentence type. The Greek
Sentence Repetition Task (Greek SRT) was slightly longer and consisted of 32 sentences.
There were eight different sentence types in the Greek SRT with four sentences each.

Both English and Greek had the same administration procedure. The sentences were
pre-recorded by a native speaker of English and Greek, respectively, and were embedded
into a PowerPoint presentation. The task was introduced as a game to the children named
“The Treasure Hunt”, featuring a bear named Teddy. Children were seated in front of a
computer laptop and were given a set of headphones to prevent any noise disruptions. They
were told that in order to follow Teddy on his treasure hunt, they had to listen carefully
to the sentences and repeat exactly what they hear. Children’s responses were voice-
recorded and subsequently transcribed for further analyses. Children’s responses were
scored for overall accuracy, grammaticality and correct use of the target structure. Based
on preliminary strong correlations between accuracy, grammaticality and structure in both
Greek and English, we transformed these variables into composites scores. The composite
score was calculated by converting the raw scores to z scores, and then taking the mean of
z scores of the tasks. Greek accuracy was significantly correlated with Greek grammaticality
(r =0.592, p < 0.01) and Greek structure (r = 0.596, p < 0.01), and Greek grammaticality
was significantly correlated with Greek structure (r = 0.718, p < 0.01). English accuracy
significantly correlated with English grammaticality (r = 0.884, p < 0.01) and English
structure (r = 0.848, p < 0.01), and English grammaticality significantly correlated with
English structure (r = 0.873, p < 0.01). Both English and Greek versions had high reliability,
Cronbach’s alpha for the Greek task was 0.83, and for the English version was 0.95.

Decoding: English Decoding was assessed using The Test of Word Reading Efficiency
(TOWRE) (Torgesen et al. 1999) and Greek Decoding was assessed using the Greek adaption
of the TOWRE-2 (Georgiou et al. 2012). The TOWRE (Torgesen et al. 1999) was used to
assess the participants’ word-level reading skills in English. This test includes two subtests:
The Sight Word Efficiency subtest assesses the number of real printed words that can be
accurately read within 45 s, and the Phonemic Decoding Efficiency subtest measures the
number of pseudo-words that can be accurately decoded within 45 s. The score was the
number of words read correctly. Torgesen et al. (1999) reported test-retest reliability of 0.95
for ages 6 to 9 years. For decoding in Greek, we used the adaption of the TOWRE-2 by
Georgiou et al. (2012). It consists of 104 words beginning with 1-syllable words and ending
with 3-syllable words. However, in Greek the words were relatively longer than in English.
Georgiou et al. (2012) reported test-retest reliability of 0.96 for grade four. The score was
the number of words read correctly. For the TOWRE—Phonemic Decoding Efficiency
subtest, an 8-item practice list was presented first, followed by a list of 63 pseudo-words in
three columns (ordered in terms of difficulty). Children were asked to read the pseudo-
words as quickly as possible. Based on preliminary strong correlations between the two
tasks (word reading and non-word reading subtasks) in each language (Time 1: English:
r=0.548, p < 0.01; Greek: r = 0.712, p < 0.01; Time 2: English: r =0.468, p < 0.01; Greek:
r=10.648, p < 0.01), we created composites scores from the two tasks for each language. The
composite score was calculated by converting the raw scores to z scores, and then taking
the mean of z scores of the two tasks. The English tasks had relatively high reliability,
Cronbach’s a = 0.69 while Greek tasks had high reliability, Cronbach’s a = 0.82.

Reading comprehension: The primary version of the York Assessment of Reading
for Comprehension (Snowling et al. 2009) was used to assess reading comprehension in
English. Each passage is followed by eight open-ended oral comprehension questions to
which children provide oral answers. The comprehension questions assess both literal
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and inferential comprehension skills and children are free to refer to the passage whilst
answering the questions. In terms of Greek reading comprehension, we developed a
test similar to YARC using the same testing procedure. The Greek version of the YARC
provides a total of 12 passages, two for each grade, with age-appropriate characteristics and
gradually increasing in length and readability (Dell’Orletta et al. 2011). Descriptive and
narrative passages were provided, and children had to read them aloud. The participants
were allowed to look back at the text as the examiner read the questions and children
were asked to give open answers orally, which were transcribed by the examiner. For
each text, 8 questions were provided. Although the majority of the questions require text-
based comprehension processes, and therefore, the child has to consider only information
explicitly presented in the passages (local comprehension; (Rawson and Kintsch 2005),
some questions require inferential reasoning (global comprehension; (Rawson and Kintsch

2005). The participants had to read two texts in each language.

The Questionnaire for Parents of Bilingual Children (PABIQ; Tuller 2015) was used
to obtain data on the children’s language history, quantity and quality of input, and
use. The LITMUS-PABIQ (Tuller 2015) was developed within COST Action IS0804 based
on questionnaires developed in (Paradis 2010) and (Paradis 2011). The questionnaire
includes sections on the child’s early language history, current language skills, language
used at home, languages spoken outside the home and information about the maternal
and paternal education and their language proficiency in each language. It also includes
sections about how often the child communicates in different languages. Specifically, the
LITMUS-PABIQ questionnaire (Tuller 2015) was used in order to measure/operationalize
the contextual measures (e.g., language use at home, language use outside home, parental
self-language proficiency and education).

3.3. Procedure

Atboth Time 1 and Time 2, children were individually assessed in a quiet room in their
schools or homes. The assessments in both testing points were divided into two sessions
lasting around 45 min each. In Time 1, one session consisted of measuring the children’s
non-verbal IQ, English expressive vocabulary, phonological awareness, and decoding. In
this session, the participants’ parents completed the LITMUS-PABIQ questionnaire. The
other session consisted of the Greek language and literacy tasks. Time 2 assessments
followed the same procedure as at Time 1, including reading comprehension assessment in
both languages, but children were not retested on their non-verbal abilities and parents
did not have to complete the PABIQ for a second time. The second testing point was one
school year after the first one. The order of the sessions as well as the order of the tests
within each session were counterbalanced. Parental written consent was obtained prior to
onset of the data collection.

4. Results
4.1. Comparison between the Younger and Older Bilingual Children’s Performance on the Two
Languages at the Two Testing Points
The first research question addressed if there is a difference between the children’s
performance on the objective measures of language and word-level reading skills at the
two testing points, between the Greek and English tasks and between the two age groups.
Table 1 summarizes younger and older bilingual children’s performance on expressive
vocabulary, phonological awareness, morphological awareness, and decoding tasks in the
two languages at the two testing points.
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Table 1. Descriptive statistics of the bilingual children’s performance on the Greek and English expressive vocabulary,

morpho-syntax and decoding (real-words, pseudo-word) and reading comprehension tasks (percentage correct) at Time 1

and Time 2.
Greek English
T1: T1: T2: T2: T1: T1: T2: T2:
Younger Older Younger Older Younger Older Younger Older
Expressive vocabulary Mean 58.1 73.8 65.1 79.7 76.4 87.6 80.2 914
SD 8.55 12.73 8.23 12.59 9.33 9.96 7.5 7.23
Min-Max 42-70 50-94 50-76 56-98 66-100 70-100 70-94 74-100
Morpho-syntactic skills Mean 28.12 46.49 37.64 56.22 442 58.28 49.87 64.37
SD 10.9 10.2 13.9 7.5 5.1 8.5 4.7 5.9
Min-Max 16-54 22-58 27-52 37-65 36-53 41-70 41-56 50-72
Decoding Mean 52.93 77.27 58.79 81.12 67.76 83.68 72.03 86.86
SD 19.13 14.66 17.73 14.59 12.1 4.74 8.66 4.68
Min-Max 27-85 34-96 32-89 41-98 41-88 72-90 58-87 74-93
Reading Comprehension Mean - - 24.69 52.81 - - 45.53 67.39
SD - - 6.6 10.63 - - 9.36 13.48
Min-Max - - 13-31 31-69 - - 31-68 42-86

“T1” =Time 1, “T2” = Time 2.

Expressive vocabulary

To examine differences between the Age groups, between Greek and English, and
between Time of testing, we entered the results (in percentages correct) into repeated-
measures ANOVAs with Age group (younger, older) as the between participants factor,
Language (Greek, English) and Time (Time 1, Time 2) as the within participants factors, for
each separate task. The analysis of the expressive vocabulary tasks showed a significant
main effect of Time (F (1, 38) = 30.87, p < 0.001, 17,72 = 0.448), a significant main effect
of Language (F (1, 38) = 85.61, p < 0.001, 77,> = 0.693), and significant Language by Age
(F(1,38) =10.52, p = 0.002, 17p2 = 0.217), Time by Language interaction (F (1, 38) = 257.29,
p < 0.001, 7,> = 0.867), and Time by Language by Age Interactions (F (1, 38) = 10.57, p = 0.002,
77,,2 = 0.566). To explore the 3-way interaction, we split the file based on Age (younger
vs. older) and we looked at the 2-way interaction between Language and Time. The
analysis for the Younger group showed a significant main effect of Time (F (1, 19) = 48.43,
p < 0.001, 7> = 0.718), a significant main effect of Language (F (1, 19) = 42.63, p < 0.001,
77p2 = 0.692), and a significant interaction between Language and Time (F (1, 19) = 4.49,
p < 0.05, 7,> = 0.191). The results of the Older group showed a significant main effect
of Time (F (1, 19) = 8.41, p = 0.009, 17,> = 0.306), a significant main effect of Language
(F(1,19) =45.31, p < 0.001, 17p2 = 0.704), but the interaction between Language and Time
was not significant (F (1, 19) = 0.518, p = ns.). To explore the significant interaction in
the Younger group we run simple effects tests. Both at Time 1 and Time 2, children were
better in English than Greek (Time 1: F (1, 19) = 47.59, p < 0.001, 17,,2 = 0.715; Time 2:
F (1,19) =31.72, p < 0.001, 17,> = 0.625). The children’s performance was significantly better
at Time 2 than at Time 1 in both languages (Greek: F (1, 19) = 27.87, p < 0.001, 7,” = 0.595;
English: F (1, 19) = 24.58, p < 0.001, 77p2 = 0.564). The interaction is likely to have resulted
from the larger effect size in the difference between English and Greek at Time 1 (0.715)
compared to Time 2 (0.625), suggesting that the difference between Greek and English in
Time 1 is smaller than in Time 2.

Morpho-syntactic skills

The analysis of the morpho-syntactic tasks showed a significant main effect of Time
(F (1,38) =427.007, p < 0.001, 17,,2 = 0.918), a significant main effect of Language (F (1,
38) = 47.32, p < 0.001, rypz = 0.555), and a significant main effect of Age (F (1, 38) = 86.95,
p < 0.001, 17,2 = 0.696). Although the Time by Age, the Language by Age and the
Time by Language by Age interactions were not significant (F (1, 38) = 0.221, p = 0.641,
F(1,38)=1.41,p=mnsand F (1, 38) = 0.009, p = ns respectively), the Language by Time was
significant (F (1, 38) = 0.233, p < 0.001, 17,2 = 0. 380).

The Time by Language interaction was analysed using simple effects tests. The tests
demonstrated that children were better at Time 2 compared to Time 1 in both Greek and
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English (Greek: F (1, 38) = 49.391, p < 0.001, 17,> = 0.565; English: F (1, 38) = 41.313, p < 0.001,
11p> = 0.521). The children performed better in English than Greek both at Time 1 and
Time 2 (Time 1: F (1, 38) = 271.98, p < 0.001, #,> = 0.877; Time 2: F (1, 38) = 146.367,
p < 0.001, 77,2 = 0.794). The interaction is likely to have resulted from the larger effect size
in the difference between English and Greek at Time 1 (0.877) compared to Time 2 (0.794),
suggesting that the difference between Greek and English in Time 1 is smaller than in
Time 2.

Decoding

The analysis of the decoding tasks showed a significant main effect of Time (F (1, 38) =
42.01, p <0.001, 17p2 =0.526), a significant main effect of Language (F (1, 38) =21.52, p < 0.001,
1p* = 0.362), and a significant main effect of Age (F (1, 38) = 32.25, p < 0.001, 77,> = 0.459).
The Time by Age, the Language by Age, the Language by Time, and the Time by Language
by Age interactions were not significant (F (1, 38) = 1.37, p = 0.249, F (1, 38) = 3.38, p = 0.074,
F (1,38) = 0.771, p = ns, and F (1, 38) = 0.126, p = ns respectively) suggesting that both
younger and older children had higher scores in Time 2 than in Time 1 and achieved higher
scores in English than Greek.

Reading comprehension

There was a significant main effect of Age, favoring older children (F (1, 38) = 112.7,
p < 0.001, 7,> = 0.748), a significant main effect of Language, indicating that bilinguals
performed better in English than Greek (F (1, 38) = 61.58, p < 0.001, 17p2 = 0.618). The
interaction between Age and Language was not significant (F (1, 38) = 1.93, p = ns).

4.2. Comparison between the Bilingual and Monolingual Children’s Performance on English
Language Tasks Based on Their Age (Younger vs. Older), and Two Testing Points (Time 1 vs.
Time 2)

Table 2 summarizes the bilingual and monolingual children’s performance in English
based on age and testing time.

Table 2. Descriptive statistics of the younger and older bilinguals and their monolingual peers’ performance on the

Raven’s Coloured Progressive Matrices and the English expressive vocabulary, morpho-syntax and decoding (real-words,

pseudo-word) and reading comprehension tasks (percentage correct) across the four years of primary school in the U.K.

Bilinguals Monolinguals
T1: T1: T2: T2: T1: T1: T2: T2:
Younger Older Younger Older Younger Older Younger Older
Raven’s Mean 30.95 29.9 - - 27.15 31.40 - -
SD 3.45 2.95 - - 3.17 2.85 - -
Min-Max 25-30 26-34 - - 21-32 25-35 - -
Expressive vocabulary Mean 76.4 87.6 80.2 914 79 89.1 83.5 92.8
SD 9.33 9.95 7.48 7.23 4.07 8.27 5.15 5.56
Min-Max 66-100 70-100 70-94 74-100 68-85 76-100 74-94 82-100
Morpho-syntactic skills Mean 442 58.28 49.87 64.37 47.36 62.96 54.06 70.37
SD 5.1 8.54 4.67 5.89 7.12 6.16 5.99 5.29
Min-Max 36-53 41-70 41-56 50-72 37-63 50-76 43-65 51-77
Decoding Mean 67.76 83.68 72.03 86.86 63.23 83.11 66.67 84.88
SD 12.1 4.74 8.66 4.68 14.7 6.87 6.86 3.92
Min-Max 41-88 72-90 58-87 74-93 37-89 68-93 50-78 75-90
Reading Comprehension Mean - - 45.53 67.39 - - 56.95 77.35
SD - - 9.36 13.49 - - 16.32 13.59
Min-Max - - 31-68 42-86 - - 31-84 45-100

“T1” = Time 1, “T2” = Time 2.

Table 2 gives an overview of the bilingual and monolingual children’s raw scores on
the Raven’s Coloured Progressive Matrices (n, M, SD, range). The descriptive statistics sug-
gest relatively equal performance by the two groups on the Raven’s. To examine whether
there are group differences on non-verbal abilities, we run the ANCOVA with age as co-
variate. The analysis revealed no group differences on Raven’s raw scores (F (1, 77) = 1.78,
p = ns) confirming that the two groups (bilinguals and monolinguals) were well matched
on non-verbal 1Q.
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To examine the differences between bilinguals and monolinguals between Age groups
and between Times of testing, we entered the results into three-way mixed ANOVAs
with Age group (Younger vs. Older) and Group (Bilinguals vs. Monolinguals) as the
between participants factors and Time (Time 1 vs. Time 2) as the within participants factor,
for expressive vocabulary, morpho-syntactic skills and decoding separately. For reading
comprehension, as data were only available at Time 2, a two-way ANOVA was run to
examine the differences between Language group (Bilinguals vs. Monolinguals) on reading
comprehension and Age (Younger vs. Older).

English expressive vocabulary

There was a significant main effect of Time, favoring Time 2 (F (1, 76) = 22.54, p < 0.001,
11p* = 0.229) and a significant main effect of Age, favoring older children (F (1, 76) = 53.37,
p <0.001, 77p2 =0.413). However, there was a non-significant main effect of Group, indicating
that bilinguals and monolinguals did not differ from each other (F (1, 76) = 2.31, p = ns) and
there were no significant interactions between Time and Group (F (1, 76) = 0.023, p = ns),
Time by Age (F (1, 76) = 0.059, p = ns); Group by Age (F (1, 76) = 0.275, p = ns); Time by Age
by Group (F (1, 76) = 0.059, p = ns).

English morpho-syntactic skills

There was a significant main effect of Time, favoring Time 2 (F (1, 76) = 174.45, p < 0.001,
;7p2 = 0.697), a significant main effect of Group, favoring monolinguals (F (1, 76) = 12.05,
p < 0.001, 17p2 = 0.137), and a significant main effect of Age, favoring older children
(F (1, 76) = 135.66, p < 0.001, ﬂpz = 0.642). The interactions were not significant: Time
by Age (F (1, 76) = 0.338, p = ns); Time by Group (F (1, 76) = 1.43, p = ns); Group by Age
(F (1,76) = 0.414, p = ns; Time by Age by Group (F (1, 76) = 0.021, p = ns).

English decoding

There was a significant main effect of Time, favoring Time 2 (F (1, 76) = 9.28, p = 0.003,
77p2 =109), a significant main effect of Group, favoring bilinguals, (F (1, 76) = 3.71, p < 0.05,
ny* = 0.046), and a significant effect of Age, favoring older children (F (1, 76) = 113.50,
p <0.001, 17,> = 0.599). None of the interactions were significant: Time by Group (F (1, 76) =
0.290, p = ns); Time by Age (F (1, 76) = 0.443, p = ns); Age by Group (F (1, 76) = 0.020, p = ns)
Time by Age by Group (F (1, 76) = 0.051, p = ns).

English reading comprehension

There was a significant main effect of Age, favoring older children (F (1, 79) = 49.26,
p <0.001, 7]p2 =0.396), a significant main effect of Group, favoring monolinguals (F (1, 79) =
12.61, p < 0.001, 17,> = 0.144). The interaction between Age and Group was not significant
(F (1,79)=0.059, p = ns).

To summarize the findings so far, the children performed better on all tasks at Time 2
than Time 1 and the older children performed better than the younger ones. Monolinguals
outperformed bilinguals on morpho-syntactic and reading comprehension skills. How-
ever, the monolinguals and the bilinguals did not significantly differ from each other on
vocabulary. On the other hand, bilinguals scored better on decoding than monolinguals.

4.3. Relationship between Oral Language Skills and Decoding at Time 1 and Reading
Comprehension at Time 2 Separately in Bilinguals and Monolinguals

The second research question addressed whether oral language skills and decoding
at Time 1 could separately predict reading comprehension at Time 2 in bilinguals and
monolinguals. The hypothesis was that vocabulary and morpho-syntactic skills, aspects
of linguistic comprehension, and also decoding, would contribute to both bilingual and
monolingual children’s performance on reading comprehension. A composite score for
expressive vocabulary and morpho-syntactic skills was calculated by calculating percentage
correct for each task and using the mean of the z scores for the two tasks. To address this
question, we used multiple linear regressions. In each case, only those variables yielding
significant bivariate correlations with the criterion variable were included in the regression.

Correlations

Tables 3 and 4 shows the simple correlations between all variables (above the diag-
onal) and partial correlations controlling for age (below the diagonal). Variables were
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residualized for age (Durand et al. 2005) because of the small sample size of the children
and the broad age range and also because previous research has indicated that some of
the relationships under investigation vary with age. This avoided adding an additional
variable to the regression models to avoid further inflating the ratio of variables to partici-
pants in the analysis. The pattern of relations in the partial correlations is weaker than, but
generally similar to, the pattern in the simple correlations.

Table 3. Correlations between bilingual children’s performance on English decoding and oral
language skills in Time 1 and reading comprehension in Time 2, with zero order correlations above
the diagonal, and correlations between age-controlled variables below the diagonal.

1 2 3
1. Decoding 0.59 ** 0.56 **
2. Oral language skills 0.54 ** - 0.61 **
3. Reading Comprehension 0.51* 0.64 ** -

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

Table 4. Correlations between monolingual children’s performance on English decoding and oral
language skills in Time 1 and reading comprehension in Time 2, with zero order correlations above
the diagonal, and correlations between age-controlled variables below the diagonal.

1 2 3
1. Decoding - 0.63 ** 0.46 **
2. Oral language skills 0.59 ** - 0.53 **
3. Reading Comprehension 0.48 * 0.59 * -

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

The analysis revealed that oral language skills and decoding significantly correlated
with reading comprehension in both bilinguals and monolinguals. It is worth noting that
the effect sizes for decoding and oral language skills in relation to reading comprehension
were larger in bilinguals than in monolinguals.

Regressions

The main focus of the second question was to address whether the bilingual children’s
data, as well as that of monolinguals, are consistent with the SVR by looking at the
contribution of the two dimensions of the SVR, decoding and oral language skills, to
reading comprehension in both monolingual and bilingual groups.

Regression analysis: predictors of English reading comprehension in Bilinguals

A standard multiple regression was performed on English reading comprehension at
Time 2 as the dependent variable and English decoding and oral language skills at Time 1
as the independent variables. Prior to the analysis, the data were screened to ensure that
the assumptions were met. The results are summarized in Table 5, which shows that the
regression model was significant, and that English decoding and oral language skills were
significant predictors of English reading comprehension, suggesting that bilingual children
were consistent with the SVR.

Table 5. Summary of multiple regression analysis for variables predicting bilingual children’s reading
comprehension performance in English (N = 40).

English Reading Comprehension.2

Variables
B SEB B
Decoding.Eng.1 0.347 0.93 0.264 *
Oral language skills.Eng.1 5.09 1.6 0.470 **
R? 0.324
F 13.36 **

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
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Regression analysis: predictors of English reading comprehension in Monolinguals

A standard multiple regression was performed on English reading comprehension at
Time 2 as the dependent variable and English decoding and oral language skills at Time 1
as the independent variables. Prior to the analysis the data were screened to ensure that
the assumptions were met. The results are summarized in Table 6, which shows that the
regression model was significant, and that English decoding and oral language skills were
significant predictors of English reading comprehension in monolinguals.

Table 6. Summary of multiple regression analysis for variables predicting monolingual children’s
reading comprehension performance in English (N = 40).

English Reading Comprehension.2

Variables
B SEB B
Decoding.Eng.1 0.287 0.178 0.197 *
Oral language skills.Eng.1 7.05 2.58 0.435 **
R? 0.267
F 8.26 ***

*** Correlation is significant at the 0.001 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

4.4. Contextual Factors as Predictors of Bilingual Children’s Reading Comprehension Performance
in Each Language Separately

The third question addressed whether the parental report measures of children’s
language exposure and proficiency level, parental level of education, parental rating of
their own language proficiency could predict the objective measures of children’s reading
comprehension in Greek and English separately. Prior to the regression analysis, Pearson’s
correlations were carried out, as shown in Tables 7 and 8.

Table 7. Correlation matrix for children’s performance on reading comprehension and language
use in and outside home, parents’ self-rated language proficiency and parents’ educational level in
Greek.

1. 2. 3. 4,
1 Language use in home -
2. Language use outside home 0.71 ** -
3. Parental Educational Level 0.13 0.23 -
4. Parental Proficiency Level 0.19 0.28 0.14 -
5. Reading Comprehension 0.43 ** 0.65 ** 0.04 0.30

** Correlation is significant at the 0.01 level (2-tailed).

Table 8. Correlation matrix for children’s performance on reading comprehension and language
use in and outside home, parents’ self-rated language proficiency and parents’ educational level in
English.

1. 2. 3. 4.
1. Language use in home -
2. Language use outside home 0.12 -
3. Parental Educational Level 0.31 0.19 -
4. Parental Proficiency Level 0.02 0.01 0.16 -
5.Reading Comprehension 0.05 0.28 0.08 0.24

The analysis revealed that overall, the bilingual children’s performance on the Greek
reading comprehension task was significantly positively correlated with Greek language
use inside and outside the home. On the other hand, there were no significant relation-
ships between the contextual factors and children’s performance on the English reading
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comprehension task, indicating that exposure to and use of Greek had no negative effects
on children’s reading comprehension in English.

A standard multiple regression analysis was performed on Greek reading comprehen-
sion at Time 2 as the dependent variable and Greek language use inside and outside the
home at Time 1 as the independent variables. Prior to the analysis, the data was screened
to ensure that the assumptions underlying the use of regression analysis were met. The
results are summarized in Table 9, which shows that the regression model was significant,
and that Greek language use outside the home was a significant predictor of Greek reading
comprehension.

Table 9. Summary of multiple regression analysis for contextual variables predicting children’s
performance on reading comprehension in Greek (N = 40).

Greek Reading Comprehension

Variabl
ariable B SEB 5
Language use in home 0.609 1.53 0.070
Language use outside the home 5.1 1.26 0.703 ***
R? 0.412
F 13.92 ***

*** Correlation is significant at the 0.001 level (2-tailed).

5. Discussion
5.1. Comparing Bilinguals and Monolinguals’ Language and Reading Skills

The first research question addressed whether there are differences in the development
of several domains of oral language and reading skills between Group (bilinguals vs.
monolinguals), Age (Younger vs. Older) and Testing time (Time 1 vs. Time 2). The results
showed that bilinguals performed better in decoding skills compared to monolinguals. This
is in line with previous research suggesting that bilingual children may develop decoding
skills with a similar rate or even faster than monolinguals (August and Shanahan 2006;
Bialystok et al. 2003, 2005; Chiappe et al. 2002). In addition, the bilingual children involved
in our study speak two languages that differ in terms of their orthographic transparency.
Greek has a very transparent orthography, whereas English has an opaque orthography.
This can have implications on how easily and quickly these children develop their decoding
skills, which may affect positively reading comprehension in an opaque language such as
English. Taking this into account, the results could suggest that reading instruction and/or
learning to read in a language with a transparent orthography (Greek) may benefit literacy
development of a language with an opaque orthography (English). However, it should be
acknowledged that we have not directly tested whether it was the transparent nature of the
Greek orthography that had this effect, rather than just the fact the children were exposed
to another language. Therefore, the data cannot provide evidence for a causal relationship
between orthographic transparency and literacy development.

On the other hand, our findings demonstrated that the bilinguals scored lower in
morpho-syntactic skills and reading comprehension than their monolingual peers. This
finding is consistent with previous findings suggesting that bilingual children may per-
form lower than monolingual children in oral language skills and reading comprehension
(Bialystok et al. 2010; Melby-Lervédg and Lervag 2014). Indeed, various studies have shown
that difficulties in oral language skills have been associated with bilinguals’ lower perfor-
mance in reading comprehension (Babayigit 2015; Burgoyne et al. 2011; Cobo-Lewis et al.
2002; Lervag and Aukrust 2010; Melby-Lervag and Lervag 2014). Therefore, it is expected
that oral language skills will have much bigger effects on the reading comprehension of
bilinguals than they will for monolinguals (Melby-Lervag and Lervag 2014).

5.2. Simple View of Reading in Bilinguals and Monolinguals

The second research question addressed whether the SVR (Gough and Tunmer 1986;
Hoover and Gough 1990) can account for bilingual as well as monolingual reading develop-
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ment (Proctor et al. 2005; Oakhill and Cain 2012; Goodwin et al. 2015) and whether there is a
difference between bilinguals and monolinguals in terms of the relative contribution of oral
language and decoding skills to reading comprehension. The results showed that both oral
language and decoding skills at Time 1 contributed to reading comprehension at Time 2 in
both the bilinguals and the monolinguals. Importantly, Verhoeven and Van Leeuwe (2012)
have demonstrated that decoding skills (i.e., reading speed) were always a significant
predictor of reading comprehension from first to sixth grade of primary school. Addition-
ally, we found that the effects of oral language skills were relatively stronger in bilinguals
than monolinguals. Similarly, Babayigit (2015) examined the strength of the relationships
between decoding, oral language skills and reading comprehension in monolingual and
bilingual children who were developing literacy in English. The results illustrated that the
effect of oral language skills on reading comprehension was high in both groups, but the
relationship between the two skills was much stronger in the bilinguals. Indeed, in spite of
their stronger decoding skills, the bilingual children performed less well in reading com-
prehension, indicating that linguistic comprehension must make a stronger contribution
to reading comprehension in this group than in their monolingual peers. Thus, the rela-
tionship between oral language skills and reading comprehension could be the main cause
of bilinguals’ lower performance in reading comprehension (Lervag and Aukrust 2010;
Babayigit 2014).

With regards to the SVR, our study showed that oral language skills and decoding
predicted bilinguals and monolinguals’ reading comprehension. This aligns with previous
studies (Proctor et al. 2005; Goodwin et al. 2015), demonstrating that the SVR is a reliable
model in explaining the development of reading comprehension in bilingual children. For
example, Goodwin et al. (2015) pointed out that there were similarities in the way that
reading subcomponents affect reading comprehension in both bilinguals’ spoken languages.
In addition, Goodwin et al. (2015) demonstrated that oral language skills play a larger
role than decoding in reading comprehension performance in both children’s languages.
Similarly, Proctor et al. (2005) suggested that the SVR was proven to be a reliable starting
point for a model framework of L2 reading comprehension. In addition, Proctor et al.
(2005) reported that oral language skills were much more strongly associated with reading
comprehension than decoding in bilinguals. Taken together, our study provides further
evidence that the SVR (Gough and Tunmer 1986; Hoover and Gough 1990) can account
for bilingual as well as monolingual reading development, and also, we showed that the
role of oral language skills in the development of reading comprehension is particularly
significant in this bilingual group. This finding has implications for teachers’ pedagogical
strategies as it suggests the importance of providing more intensive oral language skills
intervention for their bilingual students (Proctor et al. 2005).

The limited longitudinal studies comparing the development of reading comprehen-
sion skills in bilinguals and monolinguals have shown inconsistent results. For example,
some of these studies have demonstrated that both decoding and oral language skills are
associated with reading comprehension and reported a similar development rate of reading
comprehension in bilinguals and monolinguals (Droop and Verhoeven 2003; Lesaux et al.
2007). On the other hand, Lervag and Aukrust (2010) illustrated the significant role of
vocabulary in the development of L2 reading comprehension. Specifically, Lervag and
Aukrust (2010) study showed that bilinguals developed their reading comprehension skills
more slowly than their monolingual peers. This finding suggests that bilinguals may
score lower than their monolingual peers in reading comprehension in spite of mastering
decoding skills (Nakamoto et al. 2007). Our findings are consistent with Nakamoto et al.
(2007) and Lervédg and Aukrust (2010) studies showing that lower oral language skills can
be the cause of the slower development in bilinguals’ reading comprehension compared to
monolinguals.



Languages 2021, 6, 166

17 of 22

5.3. Effects of Contextual Factors on Reading Comprehension

The third research question examined whether language use and exposure can af-
fect reading comprehension in both the heritage and the majority language. Our results
showed that heritage language use outside the home contributed to the bilinguals’ reading
comprehension in Greek. This aligns with previous studies (Dickinson and Tabors 2001),
suggesting that exposure to heritage language is a significant factor to the bilinguals” L2
reading development. In addition, the participants of our study attended the Greek com-
plimentary school, and thus, they were receiving Greek language and reading instruction.
Indeed, Dickinson and Porche (2011) demonstrated that schooling in the heritage language
is positively associated with children’s oral language and reading skills in that language.
On the other hand, although there was a correlation between heritage language use in
the home and reading comprehension in Greek, heritage language use inside the home
was not a significant predictor of bilinguals’ Greek reading comprehension. This may
seem surprising in the first instance because previous research stressed that home literacy
activities could benefit and enrich literacy development in children’s heritage language
(Curdt-Christiansen and La Morgia 2018). However, it is unclear to what extent the fami-
lies in our sample used home literacy activities. What is clear is that children attended the
Greek complimentary school where they received Greek reading instruction which explains
the contribution of language use outside the home to Greek reading comprehension.

With regards to English, we did not find any significant relationship between the
language use and exposure and reading comprehension. This can be explained by the fact
that bilinguals receive plenty of exposure to English through formal schooling, and thus,
their parents tend to promote the use of Greek language inside and outside the home.

5.4. Implications/Future Directions

The finding that the effect sizes of oral language skills were stronger for the devel-
opment of reading comprehension in the bilinguals than the monolinguals suggests that
bilingual children should be supported in developing their oral language skills (e.g., vo-
cabulary and morpho-syntactic skills) from an early age. Future studies should shed light
on whether early intervention to oral language skills can promote reading comprehension.
For example, Bowyer-Crane et al. (2008) demonstrated that children with difficulties in
oral language skills at the beginning of school who received an intervention based on oral
language showed better performance on measures of vocabulary. In addition, Aukrust
(2007) reported that the qualities of vocabulary used by teachers in preschool children
could predict second language skills (e.g., vocabulary). Therefore, while some evidence
exists concerning the significant role of instructional approaches to oral language skills,
future studies should address more comprehensive approaches to promoting oral language
skills learning in both bilinguals and monolinguals.

6. Conclusions

This study is one of few studies examining the development of bilingual children’s
performance on language and reading skills in relation to their monolingual peers, taking
into account the effects of language exposure and use. Our study aimed to investigate
the performance of bilingual children on language and literacy measures compared to
monolinguals. We were interested in language and reading development across the first
four years of primary school in the U.K. Specifically, our study explored the differences in
the development of reading comprehension between the bilinguals and their monolingual
peers. The results showed that the bilinguals performed better in decoding compared to
the monolinguals, suggesting that learning to read in a first language with transparent
orthography (Greek) may benefit the development of word reading skills in L2 (Lesaux et al.
2006). However, the bilinguals scored lower in English (L2) oral language skills and reading
comprehension than their monolingual peers. This finding stresses the significant role of
oral language skills to the development of bilinguals’ reading comprehension (Droop and
Verhoeven 2003). With regards to whether bilinguals and monolinguals’ performance on
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reading comprehension was consistent with the Simple View of Reading (SVR) (Gough
and Tunmer 1986; Hoover and Gough 1990), we found that both oral language skills and
decoding significantly correlated with reading comprehension in bilinguals, and the effect
of oral language skills was stronger than that of decoding (Melby-Lervag and Lervag 2014).
Finally, our study examined how Greek and English language use and exposure could
affect the development of the children’s reading comprehension in both of their spoken
languages. We found that language use outside the home predicted reading comprehension
in the heritage language, illustrating the importance of exposure to the heritage language
through complementary schools and other activities outside the home for its maintenance
and development (Dickinson and Porche 2011). Crucially, there was no evidence of negative
effects of exposure to Greek on English reading and linguistic comprehension.
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