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Abstract

Bilingualism appears to be related to poor language and reading comprehension in
the instructional language (L2). However, in the long term, an early age of second
language acquisition (AoA) may produce higher levels of second language skills
than a later onset of L2 exposure. Most studies on school-aged second language
learners (L2 learners) include children with 3-7 years of second language (L2)
exposure. We compared 91 early bilingual (Norwegian and a variety of different
native languages) 5th graders with 196 monolingual peers on a range of linguistic
skills and their relationships with reading comprehension. All bilingual learners in
the sample had been exposed to the instructional language by at least the age of 2.
The results, using structural equation modelling and latent variables, show that early
bilingual learners’ vocabulary, listening comprehension, and reading comprehension
are significantly lower than those of monolingual learners. Nevertheless, they have
similar levels of knowledge of conjunctions and decoding skills and corresponding
predictive patterns from linguistic skills to reading comprehension. We discuss the
implications of the findings.
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H. L. Gunnerud et al.

There are many advantages to mastering two languages. Being bilingual (learning
two languages at home or learning the society’s language through attendance of
school/ECEC institutions) can support children in having close ties with their family
and culture. In addition—in a time of globalization—mastering two or more lan-
guages may yield benefits such as better job opportunities. However, there may also
be challenges related to learning two languages, particularly in regard to the second
language (L2) or the instructional language used in schools.

Several studies suggest that L2 preadolescents (8 to 12 years) with 5-7 years of
exposure to their L2 still have not caught up with their monolingual peers in terms
of oral language skills, such as different aspects of vocabulary, morphology, listen-
ing comprehension (Droop & Verhoeven, 2003; Farnia & Geva, 2013) and reading
comprehension skills (Herbert et al., 2020; O’Connor et al., 2019). This can seri-
ously hamper L2 learners’ ability to achieve academic success and employability
(Halle et al., 2012; Han, 2012). The literature is, however, inconclusive in regard
to whether early bilingual (AoA by at least 3 years of age) and simultaneous bilin-
gual (bilingual by birth) learners also have lower levels of language and literacy than
their monolingual peers.

Here, we report on a study about language and reading development in early
bilingual learners that addresses factors that have not been sufficiently accounted
for in prior studies, and these factors might be a reason the literature is inconsist-
ent. There are three main factors leading to differences between findings in previ-
ous studies. (1) Studies investigate different populations. First, previous studies
have mostly focused on children with a late age of acquisition (after 3 years or in
samples with a mixed age of acquisition). Thus, we know little about whether early
AoA could even out language-related differences between monolingual and bilin-
gual learners. Furthermore, most previous studies have focused on early language
and reading and not preadolescent children (approximately 10—11 years old). Since
the language gap with monolingual children sometimes narrows over time (Farnia
& Geva, 2011), it is important to examine the long-term outcomes of early bilin-
gual learners. Additionally, most studies have investigated the language and reading
levels of L2 learners with low socioeconomic status (SES). However, group differ-
ences vary across SES levels, and there are smaller language differences between
bilinguals and monolinguals with high SES (Oller et al., 2011). Thus, we need more
information about early bilinguals from mid- to high-SES backgrounds. (2) Studies
differ in the measures they use. For instance, many studies do not measure the age
of language acquisition. Studies are vary in regard to the kind of measures used for
language and reading and to what extent these measures have been validated. (3)
Studies use different statistical methodologies. Finally, most studies have compared
bilingual and monolingual children directly, without testing whether they are com-
paring the same constructs. It is critical to perform valid comparisons; we test this
empirically and tailor our methodology to address this issue.

To address the inconsistent findings and fill gaps in previous research, in this
study, we focus on preadolescents with an early AoA from middle to high socioeco-
nomic backgrounds using a novel methodology to handle particular measurement
issues. In the introduction and discussion, we use the three factors outlined above,
i.e., (1) investigation of different populations, (2) use of different measures and (3)
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use of different statistical methodologies as a framework, to view and interpret the
results of our study in comparison with those of previous studies.

Reading comprehension and its underlying factors

According to the simple view of reading, reading comprehension is the product of
decoding skills and linguistic comprehension (Hoover & Gough, 1990). Decoding
is the ability to easily and automatically derive a representation from printed input
that allows access to the mental lexicon, thus enabling retrieval of semantic informa-
tion at the word level, while linguistic comprehension is the ability to take seman-
tic information at the word level and derive sentences and discourse interpretation
(Hoover & Gough, 1990). Importantly, Hoover and Gouch used listening compre-
hension and linguistic comprehension as two overlapping constructs. However, in
addition to vocabulary, this comprehension construct comprises skills such as an
understanding of morphology—knowledge of the smallest meaning-bearing units
of language—and conjunctions—an understanding of how an idea in one clause is
related to ideas in adjacent clauses (Crosson & Lesaux, 2013; Nagy et al., 2013).

In the early years of learning to read, decoding skills are vital for reading compre-
hension. However, in approximately 4th grade, a shift in roles occurs because most
children then master decoding and reading comprehension start to rely more on lan-
guage comprehension (Catts et al., 2005). Although the simple view of reading has
been validated both in bilingual and monolingual readers (e.g., Droop & Verhoeven,
2003; Hjetland et al., 2020; Lervag et al., 2018), measuring reading comprehension
is more complex. Different tests of reading comprehension are often only moder-
ately correlated and could tap decoding and language comprehension to different
extents, depending on how they are constructed (Collins et al., 2018; Keenan et al.,
2008).

Levels of language and reading comprehension in simultaneous
and early bilingual learners

There are few studies on the long-term outcomes of language levels on early bilin-
gual and simultaneous bilingual children with proper monolingual comparison
groups, and their findings are inconsistent. The inconsistency could, as discussed
above, partly be explained by their examinations of different populations and the dif-
ferences in measurement instruments or statistical analyses.

For studies of simultaneous bilinguals, a large cross-sectional study of 5- to
9-year-old identified a large effect size difference in vocabulary across all age groups
in favour of monolingual learners (Bialystok & Feng, 2011). A study of 9-year-old
Portuguese-English simultaneous bilingual learners also identified large effect size
differences in vocabulary levels (d=1.20) and moderate effect size differences in
reading comprehension (d=0.57) in favour of monolingual learners (Grant et al.,
2011).
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Not all studies find differences in reading comprehension between monolingual
and simultaneous bilingual learners. Wagner (2004) found no differences in read-
ing comprehension between a sample of diverse simultaneous bilingual learners and
their monolingual 10-year-old peers (Wagner, 2004). Although the response format
of the reading comprehension tests in Wagner (2004) and Grant et al (2011) both
involved open-ended questions, Wagner (2004) assessed reading comprehension
of texts from different genres (Progress in International Reading Literacy Study-
PIRLS), while Grant assessed reading of narrative texts only [Neale Analysis of
Reading Ability-Revised (NARA)]. It has been demonstrated that narrative texts are
associated with larger comprehension gaps between students with reading difficul-
ties and typical students (Collins et al., 2018). Moreover, Wagner (2004) examined
simultaneous bilingual learners with one native-speaking parent in the instructional
language.

For studies comparing levels in early bilingual learners (and not simultaneous
bilinguals as discussed above), the results are also mixed. Whereas some studies
have found superior vocabulary levels in early bilingual learners or no difference in
language and reading levels between language groups (i.e., Hsu et al., 2019; Hwang
et al., 2017), others have found full or partial support for large differences in favour
of monolingual learners (e.g., Bonifacci & Tobia, 2016; Vernice & Pagliarini, 2018;
Kovelman et al., 2008). Again, the inconsistency appears to be caused mainly by the
use of samples from different populations, the use of different measurement instru-
ments or differences in statistical analysis.

The studies that show no differences or differences in favour of bilingual learners
used rather atypical samples. In Hwang et al. (2017), many bilingual children were
enrolled in programmes for gifted students, and in the study by Hsu et al. (2019),
bilingual learners were selected based on vocabulary levels above — 1 SD compared
to monolingual norms. The results could be different in studies that recruit early
bilingual learners based on their AoA without restrictions related to a threshold of
already acquired language levels in L.2.

In Bonifacci and Tobia (2016), early bilingual learners had poorer reading com-
prehension but similar levels of listening comprehension. Even though early bilin-
gual learners with diverse L1 statuses were less exposed to L2 than simultaneous
bilingual learners in the study by Grant et al. (2011) (AoA by age 4 with assessment
of 6- to 12-year-olds; mean age: 8:72), the effect size difference in reading compre-
hension was comparable (d=0.69 to d=0.57). For listening comprehension, given
the poorer levels of reading comprehension, it is surprising that listening compre-
hension is similar. Nevertheless, the results by Bonifacci and Tobia (2016) might
have been influenced by the choice of population and the statistical approach. The
authors highlighted the lack of SES information as a limitation to the generalizabil-
ity of the performance of early bilingual learners. Furthermore, levels were com-
pared across sum scores.

Hence, our literature review indicates that when language and literacy levels are
compared with sensitive tests and across equal groups, bilingual learners with low
AoA appeared to have lower levels of vocabulary, reading, and listening comprehen-
sion. The level of knowledge of conjunctions has, however, not yet been examined in
bilingual children with early AoA. Studies of Dutch—Turkish and Dutch—-Moroccan
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L2 8- to 9-year-old show that they lag behind their monolingual peers in their use of
conjunctions when they have to read a text. The group difference in favour of mono-
lingual learners is medium to large (Droop & Verhoeven, 2003).

Predictive patterns for reading comprehension and its underlying
factors in early bilingual children

Few studies have examined predictive patterns from linguistic skills to reading com-
prehension in early or simultaneous bilingual children. Only Grant et al. (2011)
examined predictive patterns from linguistic skills to reading comprehension in pre-
adolescent children. They studied 3rd-graders’ vocabulary and decoding skills in
relation to reading comprehension and found that the pattern differed across lan-
guage groups. Both decoding and vocabulary predicted reading comprehension in
simultaneous bilingual children, yet only decoding significantly predicted reading
comprehension in English-speaking monolingual children.

The results from previous studies are inconsistent in regard to whether some
components of language comprehension are more strongly related to reading com-
prehension than others in bilingual children. A meta-analysis synthesized correla-
tional studies between different L2 aspects and L2 reading comprehension in bilin-
gual children (Jeon & Yamashita, 2014). The results showed correlations similar in
size for reading comprehension with vocabulary (r=0.79), listening comprehension
(r=0.77), and morphological skills (r=0.61). For decoding, the relationship with
reading comprehension appears somewhat weaker than for the other aspects of lan-
guage (r=0.56) (Jeon & Yamashita, 2014). However, again, this could be because
the studies investigated children from different populations (e.g., different age
groups).

Regarding primary studies, some have shown that the predictive strength of L2
skills is similar across language groups (Babayigit, 2015; Verhoeven et al., 2019);
for instance, Babayigit (2015) indicated that the direct path coefficients from oral
language (the latent variables of sentence repetition, verbal working memory, and
vocabulary) and decoding are comparable across English-diverse L1 learners and
their monolingual peers. On the other hand, Proctor and Louick (2018) concluded
in their review, based on preliminary support, that language skills are a stronger
predictor of reading comprehension for bilingual (versus monolingual) children.
Thus, if true, targeting language skills in instructional language could be critical to
improving reading comprehension in bilingual children.

Regarding the individual contribution of different language comprehension pre-
dictors to reading comprehension, most studies on L2 3rd to 7th graders have found
L2 vocabulary to uniquely predict L2 reading comprehension over and above other
linguistic skills (Burgoyne et al., 2011; Hutchinson et al., 2003; Kieffer, 2012; Proc-
tor et al., 2012). There is also support for listening comprehension uniquely pre-
dicting L2 reading comprehension over other language comprehension constructs in
bilingual children in this age group (Burgoyne et al., 2011; Hutchinson et al., 2003;
Kieffer, 2012; Proctor et al., 2012). However, the contribution from listening com-
prehension sometimes overlaps with vocabulary skills or is not present at all when
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controlling for other L2 linguistic skills (Burgoyne et al., 2011; Hutchinson et al.,
2003; Kieffer, 2012).

Some studies have shown that knowledge of conjunctions can predict L2 learn-
ers’ reading comprehension beyond vocabulary breadth (Crosson & Lesaux, 2013;
Fraser et al., 2021; Rydland et al., 2012). After controlling for vocabulary, knowl-
edge of conjunctions predicted concurrent reading comprehension in English-diverse
L1 4th graders and mediated reading comprehension through vocabulary (Fraser
et al., 2021). Additionally, studies have shown the relationship between knowledge
of conjunctions and reading comprehension to be weaker for English—Spanish learn-
ers than for monolinguals, which has led researchers to suggest that readers with
high L2 proficiency are the only ones who fully benefit from their conjunction skills
(Crosson & Lesaux, 2013). However, the individual contribution of knowledge of
conjunctions to reading comprehension seems to also be dependent on the meas-
ure used to assess L2 reading. Knowledge of conjunctions sometimes explains the
largest proportion of Norwegian-diverse L1 learners’ L2 reading comprehension of
some texts, but when reading comprehension is assessed by other texts, it is often
found to be redundant after controlling for vocabulary (Rydland et al., 2012).

The present study

Thus, there are few studies on the long-term language and literacy outcomes of
simultaneous or early bilingual children. Furthermore, most involve children with
lower SES.

Thus, the research questions are as follows:

(1) To what extent do bilingual 5th graders with an AoA in the instructional lan-
guage from birth to 2 years old have levels of language and reading comprehen-
sion skills similar to those of their monolingual peers across different aspects of
language and reading?

(2) Are the predictive patterns for language comprehension, decoding skills, and
SES in relation to reading comprehension the same for bilingual and monolin-
gual children?

Method
Participants

We recruited 196 monolingual (mean age 18.52 months, N girls=116) and 91 bilin-
gual children (mean age 18.54 months, N girls=42) to participate in this study. We
obtained ethical approval from the Norwegian Social Science Data Service and col-
lected informed parental consent. The majority of the sample had middle to high
SES (above 3 years of college); the SES was at the same level in both groups. Sixty
of the bilingual children were simultaneous bilingual children with one native Nor-
wegian-speaking parent, while 31 of the children had two bilingual parents with an

@ Springer



Levels of skills and predictive patterns of reading...

AoA of at least age two. The largest language groups were English (N=22), German
(N=14), French (N=6), Kurdish (N=5), Dutch (N=4), Turkish (N=4), Arabic
(N=3) and Polish (N=3), with 31 languages represented. The participants were a
subsample of children enrolled in the longitudinal Project the longitudinal, interd-
isiplinary Stavanger Project, The Learning Child. At the onset of the project, most
parents of bilingual children provided information on which languages they used in
interactions at home during toddlerhood (N =76). Most parents of L2 learners only
interacted in L1 at home, while the majority of the simultaneous bilingual learners
had some level of Norwegian exposure at home. See Table S4 in the supplementary
materials for more information.

The Norwegian language and context

Norwegian is a Germanic language; the lexicon is predominantly Germanic but
contains many words from other languages, both Germanic and non-Germanic. The
Norwegian morphology is more complex than that of English. In addition to con-
taining both regular and irregular verb classes, verbs are inflected by mood and tense
in Norwegian (Simonsen & Bjerkan, 1998). Depending on the dialect, nouns have
two or three classes and are inflected for definiteness, while adjectives are inflected
for number, gender, and definiteness (Simonsen et al., 2013). For reading compre-
hension, Norwegian children learn to decode fluently earlier than English-speaking
children; hence, linguistic variables play the dominant role in reading comprehen-
sion at an earlier timepoint (Lervag & Aukrust, 2010).

The Kindergarten Act does not regulate any special rights for L2 learners to
become fluent in Norwegian (Ministry of Education and Research, 2005). Accord-
ing to the Norwegian framework plan for content and tasks, early childhood educa-
tion centre (ECEC) staff are responsible for providing a varied and good language
environment and for working systematically to promote every child’s communica-
tion and language skills (Kunnskapsdepartementet, 2017). The ECEC institutions in
Norway follow a social pedagogic tradition regulated by the Norwegian framework
plan for content and tasks (Kunnskapsdepartementet, 2017). The framework focuses
on the importance of introducing playful activities that encourage learning through
formal and informal learning situations rather than a curriculum with set learning
goals for different age groups. Teachers are responsible for the early identification of
children in need of extra support, the initiation of activities that would promote the
progression of language skills for these children and the constant evaluation of the
effect of the activities on the children’s language development (Kunnskapsdeparte-
mentet, 2017). Children start school at the age of 6.

Measures

We tested the children using a wide range of language tasks, as well as reading com-
prehension and decoding skills.

We examined reading comprehension using a Norwegian adaptation of the
NARA (Neale, 1997). The NARA was translated and adapted to Norwegian by
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a team of linguists, and it has frequently been used to gauge reading comprehen-
sion in large-scale longitudinal studies of Norwegian children (e.g., Lervag et al.,
2018). The test contains six texts of increasing length and complexity. If the chil-
dren erroneously decoded a word, the correct word was presented to them. The
children were asked questions about the texts immediately after reading them. If
a child could not correctly answer four consecutive questions related to one of the
texts, the test was stopped, and all subsequent items were scored as 0. The alpha
reliability was 0.82.

We tested listening comprehension with passages taken from the Norwegian
adaptation of the NARA (Neale, 1997). Six texts were read aloud to the child,
and each text was followed by questions related to it. If a child could not correctly
answer four consecutive questions related to one of the texts, the test was stopped,
and all subsequent items were scored as 0. The alpha reliability was 0.94.

We tested knowledge of conjunctions with a Norwegian translation of the test
developed by Droop and Verhoeven (2003). The test involves listening to two cloze
texts and filling in the conjunctions (in spite of and in contrast to) using a multiple-
choice format. One such example is that the children were asked to identify which
of the 4 alternatives (because, although, before, during) would fit with the following
sentence: Put on your socks....... you put on your shoes. To choose the correct alter-
native, the child had to understand both the meanings of the parts of the sentences
and the relationship between them. The difficulty level of the conjunctions varies in
both the Norwegian and English versions of the test, but how it varies differs. Direct
matching of items to word familiarity levels was impossible across languages. Word
familiarity levels were therefore matched on the category level (e.g., contrastive
conjunctions) instead of the item level. The test was group-based, administered in
a pen-and-paper format, and accompanied by a verbal presentation of the sentences
and the response alternatives to reduce the likelihood that the children’s decoding
and reading comprehension would impact the results. The alpha reliability was 0.63.

We measured vocabulary with the vocabulary subtest of the WISC-4 battery
(Wechsler, 2003). On this subtest, children are asked to provide an explanation of a
verbally presented word. The scoring was performed in line with the manual, scor-
ing the child’s description with O, 1, or 2 points depending on the quality and accu-
racy of the description. The alpha reliability was 0.73.

Morphological knowledge was assessed with a version of the test used in the
study by Brinchmann et al. (2016), which was supplemented with additional items
of increasing difficulty to provide normally distributed data for 5th graders. This was
also a group-based cloze test in pen-and-paper format, with additional verbal sup-
port to prevent the influence of the child’s decoding skills on the test results. The
children were orally presented with a sentence that included a nonword and were
asked to describe the meaning of this nonword within a multiple-choice format. The
nonword comprised two meaningful morphological items (a derivational morpheme
in combination with a prefix or suffix) and was interpretable if the core meanings
of the morphological items were combined and understood. For example, the chil-
dren were asked to identify the alternative (scared, truly tough, tired or fearless) that
explained the morphological nonword in the sentence “On his way home, Andy felt
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unbrave”. The alpha reliability calculated across 17 items was 0.66 but dropped to
0.52 after the removal of variant items.

We tested decoding with a word chain test (Hgien & Tgnnesen, 2008), which
is a Norwegian instrument resembling the Test of Silent Word Reading Fluency
(TOSWRF) (Jacobson, 1993). The test was administered in pen-and-paper format
on a group level with a time limit (4 min). The test contains 60 chains of high-fre-
quency words, where four words are presented together in a continuous string of
letters. The children were asked to mark where one word ended and the next began.
Each word chain in which all marks were correctly placed was awarded 1 point. The
test-retest reliability was 0.84 (Hgien & Tgnnesen, 2008).

The parental questionnaire provided information on the nationality of the bilin-
gual children’s parents, which language they considered to be their native language,
and at what age their child first attended ECEC institutions.

We used parents’ education level as an indicator of SES and obtained it through a
question with 4 response options (high school, vocational education, 3 years of col-
lege, and more than 3 years of college). Because few parents were in the categories
of high school and vocational education, we collapsed the two lower-SES catego-
ries. Thus, we used three categories of SES for further analysis.

Procedure

Research assistants or the first author tested the children on vocabulary and the two
NARA tests separately in a quiet room at their school. The test order was fixed, and
the test took 1 h on average. The group-administered tests were conducted by the
children’s own teachers after they had attended a course on how to administer the
tests. The teachers were instructed to spend time on the first items on the test to
provide support and ensure that all children understood the task. No formal testing
began until the teacher was certain that all children understood the test format. The
teacher presented one question, and all pupils were asked to raise their hand to sig-
nal when they were ready for the next question.

Data analysis
Measurement invariance analysis

We tested invariance to ensure that differences across groups represented true dif-
ferences across language groups rather than a comparison of skills across different
constructs. Given the categorical-ordinal nature of the items (i.e., correct/incorrect),
we used multigroup CFA based on polychoric correlations to evaluate measurement
invariance. We performed model estimation using the WLSMYV estimator in Mplus
version 8.4 (Muthén & Muthén, 1998). In total, we explored five linguistic factors to
ensure that all items loaded on the invariant latent variables.

We then used the invariant latent variables, along with a manifest variable of
decoding, to examine the predictive patterns of linguistic variables and decoding
in relation to reading comprehension. In line with Brown (2015), we conducted
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preliminary tests to identify items not recommended for inclusion in the latent
variables before running formal invariance tests. First, we removed items that did
not have significant factor loadings on the overall latent variable. Additionally, we
removed items that were not significantly related to the latent variables across the
different language groups and items with negative factor loadings. Before conduct-
ing formal invariance tests, we investigated the overall model fit and the model fit
for the two language groups separately to ensure an acceptable model fit. In some
cases, we had to adjust the model to obtain an appropriate model fit for both groups.
When the sample size is moderate (as in this case), items with little variance contain
little information. This can produce a disproportionate amount of zero cell frequen-
cies in the observed contingency table, which in turn could lead to bias in the poly-
choric correlations and pose a threat to inference in the CFAs (Brown & Benedetti,
1977; Olsson, 1979). Therefore, we removed items with limited variance.

Performing a multigroup analysis in Mplus with categorical data requires an
equal number of categories across groups. We deleted problematic items in cases
in which the item contained an unequal number of categories for the two groups.
We then applied model fit statistics to ensure that the model being tested for meas-
urement invariance had an acceptable fit. Acceptable or good model fit is typically
defined as RMSEA values below 0.8 or 0.6, respectively, and CFI and TLI above
0.90 and 0.95, respectively (Hu & Bentler, 1999). We thereafter investigated formal
measurement invariance.

Measurement invariance involves testing a sequence of nested models and assess-
ing in each step whether the imposed constraints are in line with the data. We tested
four models—referred to as the configural, metric, scalar, and strict models—using
theta parameterisation (Millsap, 2012). We used modification indices to identify
variant factor loadings, thresholds, and residual variances. We deleted variant items
to create comparable constructs. We followed the recommendations of Sass et al.
(2014) and used chi-square difference tests to formally detect invariance across
nested models when analysed with the estimator WLSM, and we reported the
RMSEA and CFI for transparency.

Latent means and regression patterns across groups

We studied differences in latent variable means by comparing the means across
groups in the strict model. In this model, we constrained the factor loadings and
thresholds to be equal between the two groups and the fixed residuals to 1 in the
bilingual group while freely estimating them in the monolingual group. The invari-
ance testing made such a comparison meaningful since differences in group levels
could then be ascribed to true differences in performance, not to comparisons of
skills across different constructs.

Given the complexity of our measurement models, combined with the categor-
ical-ordinal nature of the items and relatively small sample sizes, model estima-
tion could be complicated because of nonconvergence and unstable estimates. We
therefore decided to parcel items to obtain a more robust and simpler model esti-
mation. A parcel is an aggregated level indicator comprising the sum scores of
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two or more manifest variables. Parcels can be used in SEM when the underlying
nature and dimensions of such items are known (Little et al., 2002). Parcelling
significantly reduced the number of parameters to be estimated while maintaining
the content validity of our latent variables.

We performed parcelling systematically by replacing at least five items with a
single parcel item containing their mean score. We included only items that were
invariant in the parcel items, which ensured that the parcel items would also be
invariant. The resulting parcels had at least six categories each. Since the parcels
had symmetrical distributions (see the output of the parcel distributions on the
project page of the Open Science Framework: https://osf.io/d8myc/), we treated
them as continuous variables. This approach facilitated model estimation since
we then did not need polychoric correlations but rather used the observed Pearson
correlations. We treated only the three-level indicators of the SES of fathers and
mothers as truly categorical by employing polyserial and polychoric correlations.

To examine regression patterns across groups, we tested the model in Fig. 1 but
without the morphological knowledge variable. The model examining the predic-
tion of reading comprehension is more complex than the individual measurement
models used for latent mean and variance testing. To address missing data, we
employed multiple imputation. We combined the results of model estimation in
each imputed dataset using the R package semTools (Team, 2019). This change in
software was necessary to analyse multiple datasets using WLSM as an estimator.
For transparency, we have reported our R code with accompanying output via the
Open Science Framework at https://osf.io/d8myc/. Notably, we also conducted
the above analysis using a different statistical approach, whereby we combined
the item factor score regressions with multiple imputation. This procedure led to
the same conclusions as those obtained with the SEM approach described above.

Fig.1 Theoretical model to .
. . Listening

be tested via multigroup SEM hensi
N . ] comprehension
in monolingual and bilingual
children. Parcel items used
as indicators for each latent Vocabulary
variable were not included for

Morphology

Socioeconomic
background

Decoding

the simplicity of presentation.
Only invariant variables will be
included in the final model

Reading
comprehension
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Table 1 Min, max, mean, SD, skewness, and kurtosis for the variables SES, decoding, reading compre-
hension (RC), listening comprehension (LC), vocabulary, knowledge of conjunctions, and morphology
for the monolingual and bilingual groups

Variable Monolingual learners Bilingual learners

Min/Max Mean (SD)  Skewness/Kur- Min/Max Mean (SD)  Skewness/

tosis Kurtosis
SES mother 173 252(70) —1.13/-.85 1/3 2.37(0.80) —.76/—.97
SES father 1/3 2.31(0.83) —.64/-1.25 173 2.37(.082) - .80/—1.04
Decoding 5/59 31.47 (9.91) .12/-.04 9/49 30.12 (8.95) .10/—- .46
Reading com- 1/28 12.69 (6.09) .71/—.11 0/25 9.51(5.08) .92/.93
prehension
Listening com- ~ 2/33 16.23 (8.31) .04/—1.23 0/33 12.72 (8.66) .25/— .78
prehension
Vocabulary 0/21 10.31 (4.15) .42/-.16 0/20 8.26 (3.8) .61/.78
Conjunctions 1/11 724 (1.97) —.06/- .24 1/11 6.91(2.29) -.32/51
Morphology 0/5 4.16(1.04) —1.21/1.08 0/5 3.87 (1.27) —1.04/.30

The different latent variables consist of sum scores based exclusively on the invariant items of these vari-
ables

Table 2 Correlations

N . Variable 1 2 3 4 5
between decoding, reading
comprehension (RC), 1 Decoding 1
listening comprehension (LC), x
vocabulary, knowledge of 2RC 21 1
conjunctions, and morphology 3LC .08 .69 1
4 Vocabulary 24%% 48%* A9 1
5 Conjunctions 25%% A6k J1EE AQHE 1
6 Morphology .10 14% 16%* 20%% 25%%

Correlations between sum scores of different variables created by
merging invariant items only

*Indicates p <.05. **Indicates p <.01

Results
Descriptive statistics

We calculated descriptive statistics using SPSS, version 25. Table 1 displays the
mean, SD, minimum, maximum, skewness, and kurtosis values for all manifest
variables. Table 2 depicts the correlations between the variables. Table 1 shows
that all variables (with the exception of morphology) were normally distributed.
As shown in Table 2, all language variables and reading comprehension were cor-
related. Decoding skills were only correlated with knowledge of conjunctions,
vocabulary, and reading comprehension; decoding skills were not correlated with
listening comprehension or morphology.
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Confirmatory factor analysis: overall and for each group

We first fitted reading comprehension as a one-factor model, with correlated items
on the text level. We then removed nonsignificant items from the model. We did not
assume any correlation between items in the other CFA models. Table 3 presents
model fit statistics for both groups for the final CFA models.

As outlined in Table 3, the fit indices for the CFAs of reading comprehension
and listening comprehension indicated that the model had good fit in both language
groups. The model fit indices for the CFA of conjunctions differed slightly between
language groups, with a somewhat better fit for the bilingual group. This find-
ing suggests that there may be some differences in CFI structure between the two
groups. However, since the model fit indices were within acceptable ranges for both
groups, we proceeded with invariance testing.

The primary analysis of the vocabulary variable was more challenging. After
we removed all items that could reduce model fit, the overall model fit was good
(X2 (104)=124.93, p=0.079, RMSEA=0.026, CFI=0.977), accompanied by
an acceptable model fit of the monolingual group [X2 (104)=107.31, p=0.392,
RMSEA =0.013, CFI=0.995]. The model fit for the bilingual group did, however,
indicate a mismatch between the data and the model [X2 (104)=143.43, p=0.006,
RMSEA =0.065, CFI=0.853]. The modification indices for the configural model
suggested a correlation between two items for the bilingual group but not for the
monolingual group. Since the correlations between these items differing across
groups were a hindrance for configural invariance, we excluded the most difficult
item. In line with suggestions in the modification indices, we excluded some addi-
tional items to identify an invariant model for the two language groups. The model
fit for each of the two language groups showed a difference in fit between the two
groups, where the CFI model fit index for the bilingual group was on the border-
line for what is considered to be acceptable (RMSEA: 0.052, CFI: 0.895). In con-
trast, the model for the monolingual group had an excellent fit (RMSEA: 0.017, CFI:
0.993). However, the Xz—difference test that constrained factor loadings, thresholds,
and residuals to be equal between the groups was not significant; therefore, we con-
cluded that the model fit was adequate for both groups.

Factor analysis of morphological knowledge indicated a multifactorial structure,
which was supported by the identification of a three-factor model in an exploratory
factor analysis (EFA) [X2 (187)=202.626, p=0.206, RMSEA =0.018, CF1=0.979].

Table 3 Model fit statistics across language groups for the final models for each construct

Model fit statistics for Monolingual group Bilingual group

x* P RMSEA CFI ¥’ p RMSEA  CFI

Listening comprehension ~ 646.86  0.00  0.034 0.983 54042 0.33 0.017 0.996
Reading comprehension 25478  0.10  0.025 0986 269.70 0.03 0.045 0.933
Vocabulary 5722 036 0.017 0.993 6720 0.11 0.052 0.895
Conjunctions 66.82 0.13 0.036 0.905 59.55 0.28 0.034 0.950
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Invariance testing of the factor containing most of the items for the morphology vari-
able denoted that few factor loadings were significant in both groups, resulting in a
reduction of 20 of 25 test items. Since 73.5% of all participants scored within the two
highest performance levels, we considered the remaining test items to be unsuitable
for identifying possible differences across groups. We thus excluded morphology from
further analysis.

Invariance analysis

Based on the previous examination, we tested invariance for the variables of reading
comprehension, listening comprehension, vocabulary, and knowledge of conjunctions.
Table 4 presents the results.

As shown in Table 4, apart from vocabulary, all chi-square tests for the configural
model were significant. However, chi-square tests are sensitive to sample size, which
has led to a recommendation to rely on other fit statistics that are often acknowledged
to be more reliable (Hooper et al., 2008). Other fit indices for the configural model
of reading comprehension (RMSEA=0.033, CFI=0.969), listening comprehension
(RMSEA =0.027, CFI=0.989), and knowledge of conjunctions (RMSEA=0.035,
CFI=0.926) were all acceptable; hence, we concluded with configural invariance for
all variables. Chi-square tests between the nested models showed no significant dif-
ferences for the configural, metric, scalar, or strict models for any of the variables. We
hence concluded with strict invariance across all tested variables.

Differences in SES, decoding skills, and linguistic constructs across groups

First, the robust Mann—Whitney U test did not lend support for any differences in SES
between monolingual and bilingual children (p=0.26 for the SES of mothers and
p=0.51 for the SES of fathers). We investigated group differences in the manifest vari-
able of decoding via t test; there were no significant differences between the decod-
ing skills of the monolingual (M=31.47, SD=9.91) and bilingual learners (M =30.12,
SD=8.95, effect size d=-0.14) [r (283)=— 1.10, p=0.52].

Comparisons of latent means between the monolingual and bilingual groups require
scalar invariance. Here, we had full scalar invariance for the vocabulary, knowledge
of conjunctions, listening comprehension, and reading comprehension variables. There
were significant differences in the means for reading comprehension, listening compre-
hension, and vocabulary, while the means for knowledge of conjunctions were equal
across groups. Table 5 depicts the differences in factor means. The differences in means
are standardized and can be interpreted as group differences measured by Cohen’s d.
Table S1 (online supplemental material) shows the differences in variance.

Comparison of predictive patterns for reading comprehension between the two
groups

We first tested the regression pattern for listening comprehension, vocabulary,
knowledge of conjunctions, decoding skills, and SES in relation to reading in the
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Table 4 Test of measurement invariance across language groups for reading comprehension, listening
comprehension, vocabulary, and knowledge of conjunctions

x2 df diff 2 diff df ~ RMSEA CFI

Reading comprehension

Overall sample 273.01%* 227 0.027 0.984
MI across groups

Configural 526.94%* 454 0.033 0.969

Metric 544.34%%* 476 24.89 22 0.032 0.971

Scalar 571.49%%* 503 27.706 27 0.031 0.971

Strict 556.88%* 480 21.979 23 0.033 0.967
Listening comprehension

Overall sample 795.10%** 561 0.038 0.979
MI across groups

Configural 1167.67** 1055 0.027 0.989

Metric 1175.28%* 1088 32.72 33 0.024 0.991

Scalar 1210.64%** 1121 41.68 33 0.024 0.991

Strict 1192.90%* 1092 31.73 29 0.025 0.990
Vocabulary

Overall sample 63.155 54 0.024 0.985
MI across groups

Configural 98.175 88 0.028 0.979

Metric 99.416 98 6.158 10 0.010 0.997

Scalar 129.668 119 32.543 0.052 0.025 0.978

Strict 120.679 108 10.004 11 0.029 0.974
Conjunctions

Overall sample 52.211 54 0.000 1.000
MI across groups

Configural 126.07 109 0.035 0.926

Metric 129.20 119 6.791 11 0.025 0.958

Scalar 143.97 130 16.811 11 0.028 0.942

Strict 135.81 118 9.052 12 0.033 0.926
MI measurement invariance
**p <.05, ¥**p <.001
Table 5 Standardized Construct of comparison  Standardized differ- SE P

differences in factor means
across language groups for

ence in factor means

reading comprehension (RC), Reading comprehension  0.78 0.145  0.009

listening comprehension (LC), . .

knowledge of conjunctions, Listening comprehension  0.60 0.191 0.002

vocabulary, and morphology Conjunctions 0.34 0.206 0.102
Vocabulary 0.74 0.210 <0.001

The factor mean of the bilingual learners was set to zero and used as
a reference group. A positive difference in means in the standardized
model indicates an advantage for monolingual learners

@ Springer



H. L. Gunnerud et al.

overall sample (Fig. 2). This approach provided an excellent model fit (N=287, XZ
[80.0]=53.996, p=0.989, RMSEA =0.000, CFI=1.000, TLI=0.937). Listening
comprehension had the strongest relationship with reading comprehension (f=0.52,
SE=0.07, p=0.000), followed by knowledge of conjunctions (f=0.428, SE=0.19,
p=0.03). When controlling for knowledge of conjunctions and listening compre-
hension, vocabulary and SES were not significant. Decoding was only marginally
related to children’s reading comprehension skills (#=0.003, SE=0.001, p=0.02).
Notably, the intercorrelations among parcels of latent variables were, unsurprisingly,
large, while the correlations between parcels across the examined constructs were
moderate (see Table S3, online supplemental material).

In the final step, we constrained all regressions to be equal between the two
groups and compared them to a model in which the regressions were freely esti-
mated. The Xz—difference test showed no significant differences between models
[F (5.0)=0.555, p=0.734]. Thus, the two groups had equal strength in predictions
from decoding and linguistic skills in relation to reading comprehension.

Discussion

This study reveals interesting findings about reading and language in preadolescent
bilingual children with early AoA. The first research question investigated to what
extent early bilingual 5th graders have similar levels of language and reading com-
prehension skills to their monolingual peers. The results revealed that early bilin-
gual learners with (primarily) middle to high SES have levels of decoding skills and
knowledge of conjunctions similar to those of their monolingual peers. However,
there are moderate to large differences in favour of monolingual learners in listen-
ing comprehension, reading comprehension, and vocabulary. The second research
question asked whether the predictive patterns for language comprehension and
decoding skills in relation to reading comprehension were the same for bilingual
and monolingual children. The size of the predictive paths of linguistic skills and
decoding to reading comprehension were equal across groups. This finding implies
that linguistic skills do not play a more critical role in early bilingual children than
in monolingual readers. Listening comprehension, knowledge of conjunctions, and

Fig.2 Regression model pre-
dicting reading comprehension
in bilingual and monolingual

children. Model fit (N=287). .
x* [80.0]=53.996, p=0.989,
RMSEA =0.000, CFI=1.000, I

TLI=0.937, **Indicates p<.01.
*Indicates p <.05.

Reading
comprehension

Parcels were not included for

0
simplicity Socioeconomic
background
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decoding were the only constructs related to reading comprehension, with listening
comprehension explaining the largest proportion of reading comprehension.

Levels of language and reading comprehension skills in early bilingual children
compared to their monolingual peers

The results support prior findings that bilingual children have poorer language com-
prehension than monolingual children (Bialystok, 2009; Melby-Lervag & Lervag,
2014). Since the participants in this study were exposed to Norwegian from at
least the age of two and had middle- to high-SES backgrounds, one should per-
haps expect potential group differences to be evened out. However, this was not the
case; group differences in favour of monolingual children were moderate to large
(ds=0.60-0.78) and were comparable in size to those in some studies of early bilin-
guals, albeit somewhat smaller than in studies on L2 learners with 5-7 years of L2
exposure (with a Cohen’s d of approximately 1) (Cummins, 1984; Hakuta et al.,
2000; Melby-Lervag & Lervag, 2014).

Our results concur with the findings of most prior studies on early or simultane-
ous bilingual learners since these studies also show lower levels of reading com-
prehension in bilinguals than in their monolingual peers (Bonifacci & Tobia, 2016;
Grant et al., 2011; Kovelman et al., 2008). However, the current study is inconsist-
ent with Wagner’s (2004) study on simultaneous bilinguals. One reason could be
that the above studies used different measures of reading comprehension. Both the
present study and Grant et al. (2011) assessed reading compression with the NARA,
while the study of Wagner (2004) used the PIRLS. Assessment of reading compre-
hension of expository genre (NARA) produces larger gaps in reading comprehen-
sion for struggling readers than some of the texts in the PIRLS. Additionally, in con-
trast to the PIRLS, in the NARA, the test administrator informs the child about the
correct word when the child fails to decode it correctly (Martin et al., 2021; Neale,
1997). Hence, reading comprehension assessed by the NARA most likely relies
more heavily on the child’s linguistic skills than does the PIRLS test used in Wag-
ner’s (2004) study.

For listening comprehension and vocabulary, our findings are inconsistent with
the work of Bonifacci and Tobia (2016), where the two groups had similar listen-
ing comprehension levels, and Hwang et al. (2017), where early bilingual learners
outperformed their monolingual peers in terms of vocabulary. However, the early
bilingual learners in Bonifacci and Tobia (2016) had a higher AoA than the sample
in the present study and were tested on listening comprehension at a younger age.
Hence, factors other than AoA might cause nonsignificant differences in listening
comprehension.

Methodological differences could be another plausible reason for the differences
in the study results. Bonifacci and Tobia (2016) compared levels of listening com-
prehension using sum scores rather than testing for invariance between groups. This
might lead to bias because there could be items favouring one group rather than
the other. In the present study, even after the removal of items associated with test
bias in favour of one of the language groups, a comparison across sum scores and
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the latent means produced different results (0.42 d and 0.60 d). Additionally, sam-
ples from different populations might also play a role: while we compared language
levels across groups from similar SES backgrounds, Bonifacci and Tobia (2016)
recruited participants from the same neighbourhoods but did not examine potential
SES differences between early bilingual and monolingual participants. Furthermore,
samples from different populations are also a plausible explanation for the differ-
ences in results between the present study and Hwang et al. (2017) since the latter
examined a bilingual sample with a large percentage of gifted participants.

For knowledge of conjunctions, the effect size difference between monolingual
and early bilingual learners in our study was smaller than that for the other meas-
ures and was not significant (d=0.34, p=0.12). This could be because conjunctions,
in contrast to vocabulary, comprise a limited number of words. Nevertheless, prior
studies of children with later AoA have revealed that bilingual children have chal-
lenges in regard to knowledge of conjunctions (Droop & Verhoeven, 2003). These
conflicting findings suggest, not surprisingly, that bilingual children and early bilin-
gual learners have different profiles and different needs for intervention.

Regarding morphology, the Cronbach’s alpha was low, and a large number of
test items were invariant; hence, the comparison of morphological levels on latent
means across language groups was invalid. With the exception of Droop and Verho-
even’s (2003) study of L2 learners, no other studies have used morphology measures
that are invariant across groups to examine differences in levels or predictive pat-
terns; rather, they have used sum scores where the invariance assumption is assumed
but not tested. Although using sum scores per se does not imply poor quality of
the study, using sum scores can imply that items that are rather different are being
summed. Thus, the results from studies using sum scores and finding that morphol-
ogy is a relative strength in bilingual children should be interpreted with some cau-
tion (e.g., Barac & Bialystok, 2012; Hsu et al., 2019).

The predictive patterns for aspects of language comprehension and decoding
skills in relation to reading comprehension

In this study, the predictive pattern from language skills to reading comprehension
was similar for monolingual and early bilingual learners. In contrast, in Grant et al.
(2011), vocabulary predicted simultaneous bilingual 3rd graders’ reading skills;
however, only decoding predicted their monolingual peers’ reading comprehension.
The bilingual learners in both the present study and Grant et al. (2011) had lower
levels of linguistic skills than their monolingual peers. Thus, the difference in results
between the two studies is unlikely to arise because the language levels between the
bilingual samples differed. Since decoding is the most crucial component in reading
comprehension in the first years of gaining reading skills (Hoover & Gough, 1990),
the difference across studies is likely due to the examination of different popula-
tions. The participants in Grant et al. (2011) were 3 graders learning to decode in a
nontransparent language (English), while the participants in the present study were
5th graders decoding in a semitransparent language.
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Regarding the magnitude of the effect of knowledge of conjunctions on reading
comprehension, in contrast to Crosson and Lesaux (2013), we found a similar relation-
ship for bilinguals and monolinguals. Crosson and Lesaux (2013) hypothesized that the
proficiency level in L2 of bilingual learners was insufficient; hence, their reading com-
prehension could not fully benefit from their knowledge of conjunctions because the
conjunctions were embedded in passages with a high proportion of unknown words.
The group difference in vocabulary was, however, much larger in Crosson and Lesaux’s
(2013) study than in ours (1.64 d versus 74 d). This suggests that early bilingual learn-
ers with a large amount of exposure to their L2 over a minimum of 8 years might
develop sufficient proficiency in their L2 to fully benefit from their conjunctional skills.

The predictive strength of decoding to reading comprehension in the present study
was weak. However, Norwegian has a semitransparent orthography; furthermore, the
participants were 5" graders. By this timepoint, typically developed children tend to
master the alphabetic principle, which most likely explains why there was only a weak
relationship between decoding and reading comprehension in the present study.

Listening comprehension explained 26.01% of the variation in reading comprehen-
sion in our study, while vocabulary had no explanatory value after controlling for lis-
tening comprehension. This finding is inconsistent with previous research on bilingual
language learners. Comparisons between studies are, however, complicated by dif-
ferences in methodology. Often, studies do not include both vocabulary and listening
comprehension as measures (e.g. Grant et al., 2011; Hutchinson et al., 2003) or use
sum scores in the analysis (e.g. Burgoyne et al., 2011). Note, however, that the meas-
ures in the present study could have inflated the strength of the relationship between lis-
tening comprehension and reading comprehension since the NARA listening and read-
ing comprehension tests are based on the same format and are highly similar (except
the content of the stories).

Furthermore, even though vocabulary here did not explain variation in reading
comprehension, knowledge of conjunctions did (18.49%). This finding is in line with
Rydland et al. (2012), who examined the impact of conjunctions on L2 learners’ read-
ing comprehension. Thus, the impact of conjunctions on preadolescent children’s read-
ing comprehension appears to hold across L2 learners and early bilingual and mono-
lingual readers. Thus, listening comprehension and knowledge of conjunctions have
important impacts on reading comprehension in early bilingual preadolescents (8- to
12-year-old bilingual learners with an AoA before 3). Nevertheless, the independent
contribution of knowledge of conjunctions to reading comprehension seems to depend
on the instrument used to assess L2 reading. Knowledge of conjunctions sometimes
explains the largest proportion of L2 reading comprehension but is often redundant
when controlling for other vocabulary skills (Rydland et al., 2012).

Practical implications and limitations

Our main finding that early bilinguals have not caught up by 5th grade implies that
medium to high SES background, early AoA, and a large amount of exposure to the
instructional language across a minimum of 8 years are not sufficient for early bilingual
learners to develop language levels comparable to those of their monolingual peers in
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all aspects of the instructional language. More longitudinal studies of early bilingual
children are needed to examine how this pattern evolves over time. Furthermore, there
is a need to create interventions to ensure improvement in language and literacy trajec-
tories for the early AoA subgroup of bilingual learners.

Furthermore, we found nonsignificant group differences for levels of knowledge of
conjunctions in early bilingual and monolingual children. Notably, our sample size was
moderate; a larger sample would have had more power to detect differences. Regard-
less, the difference across monolingual and bilingual learners was larger for other
examined language aspects, suggesting that those language aspects should be targeted
for interventions rather than knowledge of conjunctions.

Regarding the prediction of specific L2 skills in reading comprehension, few stud-
ies (including the present study) have examined dimensionality in linguistic constructs.
This is an important step in the prediction of reading comprehension to draw solid con-
clusions regarding the unique contributions of specific L2 skills to reading comprehen-
sion. Otherwise, one might rely too heavily on theoretical differences across constructs
and falsely assume that there are empirical differences between language aspects when
this might not be the case. Regardless of how different L2 aspects are related to reading
comprehension, interventions to improve early bilingual children’s language compre-
hension could be implemented before formal reading instruction begins. Intervention
studies of young bilingual children of ECEC age show promising results, which sug-
gests that such interventions could change young bilingual children’s learning trajecto-
ries (Rogde et al., 2016).
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