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Parental questionnaires have been widely used to assess children’s vocabularies.
The MacArthur-Bates Communicative Developmental Inventories (MB-CDI) have
been adapted into over 100 languages, providing researchers with access to
various languages. As the vocabularies of bilingual children are distributed across
their two languages, language knowledge must be assessed in both languages.
While this can be done with two questionnaires, one for each language, the
present study makes use of a multicultural adaptation of the MB-CDI, within a
single questionnaire, that was geared specifically for bilingual context. In order to
explore the developmental trajectories of the vocabularies of 90 bilingual children
from diverse linguistic populations (English-Hebrew (n=30), French-Hebrew
(n=30), and Russian-Hebrew (n=30) speaking families) parents reported on
both the Home Language (HL) and the Societal Language-Hebrew (SL-Hebrew).
Parents also provided background information about the child, the child’s family,
and exposure to each language. Our findings show no significant difference
between vocabulary size of children from diverse bilingual populations in the HL
and the SL, for both production and comprehension. Moreover, children from all
three groups demonstrate balanced bilingualism at the group level. Correlations
were found between both exposure to and use of each language by children,
and various vocabulary measures across the three groups. The similar vocabulary
levels demonstrated by the three groups as well as the balanced bilingualism can
be explained by the relatively high prestige of all languages tested. Exposure to
each language shows support in that language and a negative effect on the other
language, demonstrating the crucial role exposure plays in bilingual children’s
language performance.

cross-linguistic comparison, bilingualism, language exposure, parental reports,
multiculturalism

1. Introduction

Bilingual children face a significant challenge when it comes to vocabulary. Multiple studies
have shown that the distribution of words between the two languages is often unbalanced. This
uneven distribution sometimes leads to gaps from monolingual children in at least one of the
languages of bilingual children (Thordardottir et al., 2006; Mickisz et al., 2017). The challenge
posed by vocabulary could be traced to its sensitivity to language contact (De Houwer, 2015),
exposure variables (Armon-Lotem and Meir, 2019; Armon-Lotem et al., 2021), and literacy
(Bialystok, 2002). Parental questionnaires, such as the MB-CDI (MacArthur-Bates
Communicative Developmental Inventories) (Fenson et al., 1991) are often used in order to

01 frontiersin.org


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.1123983﻿&domain=pdf&date_stamp=2023-08-03
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1123983/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1123983/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1123983/full
mailto:odelya20@gmail.com
https://doi.org/10.3389/fpsyg.2023.1123983
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.1123983

Ohana and Armon-Lotem

assess the lexicon of young monolingual children. For bilingual
children, it has been suggested to use a questionnaire for each
language in order to meet the need to assess both languages [ American
Speech-Language-Hearing Association (ASHA), 2004], but there are
not enough assessment tools geared specifically for the bilingual
population (Thordardottir et al., 2006; Boerma and Blom, 2017).
Moreover, there are not many Speech and Language Pathologists who
can assess bilingual children in both languages and no norms are
available for bilingual children in most cases (Bedore et al., 2005;
Abutbul-Oz and Armon-Lotem, 2022). In Cyprus, for example, a
program for Speech and Language Therapy has only been introduced
in recent years (Kambanaros and Grohmann, 2013). The multicultural
questionnaire (Ohana and Armon-Lotem, 2023) has been developed
to address these difficulties, in order to enable parents and Speech and
Language Pathologists to report on the receptive and expressive
vocabulary of bilingual children using a single questionnaire in the
societal language. In the present study this questionnaire will be used
to examine the effect of exposure variables such as Age of onset of
Bilingualism (AOB), reported exposure to each language and its use
by the child, and the effect of language of books and screens in both
languages on the vocabulary of bilingual children of the three
populations. Such close examination of bilingual vocabulary,
comparing different populations with a single tool is expected to
highlight the unique features of each population and at the same time
identify commonalities in their vocabulary.

An accurate account of the vocabulary of a bilingual child should
take into account both languages. This is especially important because
many bilingual children are dominant in one of their languages.
Evaluating bilinguals’ vocabulary in their weaker language only may
result in lower vocabulary levels in comparison to monolingual
children (Thordardottir et al., 2006; Miekisz et al., 2017). Moreover,
bilinguals show great variability in terms of their vocabulary in each
language and in both languages together, since exposure to each
language and Age of Onset of Bilingualism (AOB) is different for each
individual (e.g., Schwartz et al., 2009; Armon-Lotem and Meir, 2019;
Thordardottir, 2019).

Due to the distribution of vocabulary across two languages,
conceptual vocabulary has been proposed as a way to capture the sum
of concepts known by a bilingual child. Conceptual vocabulary takes
into account concepts from both languages but credits children only
once for each concept they know in either one or both languages
(Pearson et al., 1993). Conceptual vocabulary was found to be a good
indicator of the vocabulary of bilingual children in both languages
together (Junker and Stockman, 2002; O'Toole et al., 2017). A cross-
linguistic study by O Toole et al. (2017) compared vocabulary levels
of bilingual children ages 24-36months speaking a variety of
languages. In their study, O’Toole et al. measured both total vocabulary
and total conceptual vocabulary. They found total conceptual
vocabulary a better measurement than total vocabulary when
comparing different bilingual population since conceptual vocabulary
reflects smaller gaps between the different versions of the
CDI. Moreover, several studies show that conceptual vocabulary
obtained by two independent questionnaires in the two languages of
bilinguals is comparable to conceptual vocabulary obtained from a
single questionnaire (e.g., Ohana and Armon-Lotem, 2023; O Toole
and Fletcher, 2010). O’ Toole and Fletcher (2010) adapted the English
CDI to Irish and used a single questionnaire to report on both Irish
and English. They compared vocabulary levels of children on this
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questionnaire with direct observations of children’s vocabulary and
found significant correlations between the two. Ohana and Armon-
Lotem (2023) compared conceptual vocabulary that was obtained
from a single multicultural questionnaire and conceptual vocabulary
that was obtained from two independent questionnaires and found
significant correlations between the two.

The vocabulary distribution and balance across the two languages
can be influenced by the status of the acquired languages determining
whether children are balanced bilinguals or dominant in one language.
Languages that are spoken by a migrant minority compete with the
language of the host society and their maintenance is affected by their
status as well as support and acceptance by the society. In Israel, the
majority of people are bilingual or multilingual, and there is a variety
of languages spoken at different homes (The Central Bureau of
Statistics, 2021). French and Russian are spoken in Israel by large
communities, supporting their use. Both French and Russian have a
relatively high status and speakers of these languages feel obliged to
maintain them, and to pass them on to the next generations (Schwartz
etal, 2009; Armon-Lotem and Meir, 2019). English enjoys an even
higher status, being a lingua franca spoken by a large number of
speakers, and supported by the education system in Israel (Armon-
Lotem and Meir, 2019). Hebrew, as the societal language (SL), has
naturally a high status and is by-and-large spoken by both monolingual
and bilingual children. The high status of English and Hebrew was
proposed as a possible explanation for the balanced lexicon observed
among English-Hebrew bilingual children (Armon-Lotem and
Ohana, 2017; Ohana and Armon-Lotem, 2023). Studies of Russian-
Hebrew speakers show that despite their emphasis on HL-Russian
maintenance, there is a growing trend toward SL dominance
(Remennick, 2003; Altman et al., 2021). Russian in Israel has a high
vitality with a large Russian speaking community that preserves
Russian among the young generation. However, despite the high status
of Russian for its speakers, they regard Hebrew proficiency as the key
to academic success. By contrast, while English-Hebrew speakers
regard Hebrew highly because of its religious and Zionist aspect, they
view English as the key to academic success because of its being lingua
franca. The different status of English and Russian, alongside the
findings of the above studies, could lead to the hypothesis that the
Russian-Hebrew speakers would outperform the English-Hebrew
speakers in SL-Hebrew tests. A comparison of these two bilingual
populations (Armon-Lotem et al., 2014), focusing on English-Hebrew
and Russian-Hebrew bilingual children ages 4;4-6;1 showed, however,
that the English-Hebrew speakers’ vocabulary in Hebrew was relatively
the same as Hebrew vocabulary of the Russian-Hebrew group, with no
significant differences between the two. To the best of our knowledge
there are no recent studies investigating the vocabularies of French-
Hebrew speakers in Israel.

The length of exposure to a language and the age in which
language exposure begins are inherently different for monolinguals
and bilinguals. For monolingual children length of exposure to their
only language is identical to their chronological age since it normally
begins at birth. In contrast, bilingual language exposure can begin at
birth for both languages, which is the case with simultaneous
bilinguals, or with exposure to one language from birth, and the other
later, e.g., after the age of three for sequential bilinguals (Paradis,
2010). Some researchers distinguish bilinguals who acquire both
languages from birth, from bilinguals who acquire their second
language only at their second year of life, defining the latter early
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sequential bilinguals (Armon-Lotem et al, 2011). In both cases,
language exposure is always distributed across the two languages.
Therefore, aside from the length of exposure and AOB, the amount of
exposure to each language must be considered when examining the
vocabulary of bilingual children. Moreover, studies have shown that
the amount of exposure to each language is a stronger indicator of
vocabulary size than AOB and length of exposure to each language
(Thordardottir, 2019).

While monolingual children receive exposure to one language only
at any time and context, the language exposure of bilingual children is
distributed across two languages, receiving less input than monolinguals
in each (Hoff, 2018; Hoff et al., 2018). This may explain the lower
vocabulary levels observed when comparing monolingual and bilingual
children’s vocabulary in a single language (Thordardottir et al., 2006;
Migkisz et al., 2017). Moreover, while home related concepts are often
acquired in the HL, concepts related to school and to outside things
may be first acquired in the SL, and only later in the HL.

Literacy and book reading at home are another important source
of language exposure that must be taken into consideration when
exploring the vocabulary of young children. Research has shown that
exposure to literacy in a language affects vocabulary in this language
positively, for both monolingual and bilingual children (Jiménez et al.,
2006; Quiroz et al,, 2010). Jiménez et al. (2006) investigated a sample
of 16 Spanish speakers, ages 7-8 years old, exposed to English outside
of their homes. Parents reported on the frequency of book reading at
home, and were videotaped while engaged in book reading with their
children. Their findings showed that book reading at home enhanced
vocabulary in the language in which book reading was done. Another
study by Quiroz et al. (2010) investigated the effect of literacy on the
vocabulary of Spanish-English bilingual children ages 4-5. Quiroz
et al. (2010) found that home literacy activities in one language
correlated positively with vocabulary in that language and negatively
with the other language. Research on the effect of literacy and book
related activities at home on the vocabulary of bilingual children in
other populations is rather limited, calling for further research.

It has long been suggested that parents are the best observers and
reporters of the language of their children. While lab testing is limited
to certain contexts and time, parents observe their children in a variety
of contexts and for a lengthier period of time. Moreover, children
might feel uncomfortable when tested by an experimenter, while they
behave and speak freely in their natural environment (DeMayo et al.,
2021). Multiple studies have used parent questionnaires that report on
the vocabulary of their children, and found these questionnaires to
be reliable for assessing childrens knowledge (Marchman and
Martinez-Sussmann, 2002; Fenson et al., 2007; O’Toole and Fletcher,
2010), and collecting background information related to the child, his
family, and language exposure patterns at home and outside of it
(Schwartz et al., 2009; Armon-Lotem et al., 2014; Abutbul-Oz and
Armon-Lotem, 2022). Moreover, research has shown that parents are
also able to report reliably on their children’s language skills and assist
in diagnosis of developmental language disorder (Auza et al., 2023).

The  MacArthur-Bates
Inventories (MB-CDI, Fenson et al., 1991) are a set of parent

Communicative ~ Development
questionnaires allowing parents to report on the vocabulary and
grammar of their children. It has been adapted to over 100 languages
with several bilingual adaptations. Comparison of parental reports
of their children’s vocabulary with direct measures showed that
parents were able to report on their children’s knowledge accurately
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for both monolingual and bilingual children. Heilmann et al. (2005)
tested the vocabulary of a hundred monolingual English speakers
aged 30-months, with direct measures and the MB-CDI. They found
significant correlations between the two, demonstrating the validity
of parental reports in assessing their children’s vocabulary.

Moreover, several studies have already validated the use of a single
questionnaire to assess vocabularies in both languages of bilingual
children (e.g., Gatt, 2007; O’Toole and Fletcher, 2010; Dale and
Penfold, 2011). For example, O’ Toole and Fletcher (2010) examined
the vocabulary of 21 Irish-English bilinguals aged 1;4-3;4, using a new
bilingual adaptation of the CDI. They compared parent reports on
vocabulary with spontaneous language samples and found significant
correlations between the two. These findings validate the ability of
parents to report accurately on the vocabulary of their bilingual
children in both languages and to distinguish between the two
languages (Marchman and Martinez-Sussmann, 2002).

With this in mind, the multicultural questionnaire used in the
present study has been developed and validated (Ohana and Armon-
Lotem, 2023). The multicultural questionnaire, delivered in Hebrew,
the SL, includes concepts that are shared by monolingual CDI
questionnaires of the SL and the HLs of the tested populations, as well
as a selection of culturally specific items which are unique to the
different HLs. Thus, parents report on both languages within a single
questionnaire. The multicultural questionnaire was validated by
comparing vocabulary levels of 38 English-Hebrew bilinguals as
reported on this questionnaire with vocabulary levels as were reported
for 38 English-Hebrew bilinguals on two separate questionnaires-the
English CDI (Fenson et al., 1991) and the Hebrew CDI (Maital et al.,
2000). Children from both groups were matched on age (24-48 months),
socio economic status (mid-high SES), and age of onset of bilingualism
(Mean=4 and Mean=4.42 for the group using the monolingual
questionnaires and using the multicultural questionnaire, respectively).
The study showed no effect for using two different questionnaires or a
single multicultural one, no effect for language (performance on
Hebrew and English were similar), with a highly significant effect for
modality with comprehension higher than production across the
different questionnaires. That is, parents reported similar vocabulary
levels in each of the languages, independently of the questionnaires that
were used for these reports. The similar responses of parents using the
multicultural questionnaire to those using two separate questionnaires,
support the use of a single multicultural questionnaire to report on two
different languages. More details of the validation of the multicultural
questionnaire are provided in Ohana and Armon-Lotem (2023).

Other studies have tested the ability of parents to report the relative
exposure to each language, and other background variables that might
affect children’s language performance (e.g., Hoff et al., 2012). Research
has shown that parental estimation of the amount of exposure of their
bilingual children to each language were accurate (Hoff et al., 2018). In
a study by Place and Hoff (2011), parents were asked to report on
relative exposure to each language for their bilingual English-Spanish
speaking children (mean age: 25.66 months). They found that the
relative exposure to each language was a significant predictor of
vocabulary in that language, arguing that this demonstrated parents’
ability to report accurately on exposure to each language.

The present study uses a multicultural questionnaire (Ohana and
Armon-Lotem, 2023) for evaluating the lexicon of three bilingual
populations speaking Societal Language-Hebrew (SL-Hebrew) with
Home Language (HL) English, French or Russian, in order to explore
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the differential effect of HL, language exposure and literacy exposure
on the vocabulary of bilingual children in both languages.
In light of the above research, three questions will be examined next:

1. Do bilingual children, exposed to the same SL with different
HLs, demonstrate different developmental trajectories of their
vocabularies in each language separately and in both
languages together?

2. Do reported exposure patterns (such as, reported languages
spoken with the child) and reported language use (such as,
reported languages used by the child) coincide with the
vocabulary levels of children in each language? Is there a
difference between the different HL populations?

3. How does exposure to books and screens affect vocabulary in
each language? Is this effect similar across the HL groups?

The following hypotheses are tested:

1. The developmental trajectories in each language separately and
in both languages together are hypothesized to reflect their
status and vitality within each community. It is predicted that
bilingual children exposed to English, Russian, or French at
home, with SL-Hebrew are expected to demonstrate balanced
bilingualism as a group. This expectation for balanced
bilingualism is due to the intense exposure children receive to
both Hebrew and the HLs. While Hebrew is the SL, supported
by the educational system, has a religious prestige and often
viewed as key to integration in society, the three HLs enjoy a
high status, dense communities, and high maintenance and
support within the home and community. These large
communities view their HLs as means for communicating with
transnational family and preserving their homeland culture.
English speakers are expected to present an advantage in their
HL vocabulary over French and Russian speakers, since English
is also a lingua franca with an academic value supported by the
education system in Israel.

2. Ttis hypothesized that the amount of language exposure impact
vocabulary size (Hoff et al., 2012). That is, the more children
are exposed to one language, the higher their vocabulary
should be in that language. Thus, we predict that reported
exposure to SL-Hebrew is expected to have a positive effect on
reported vocabulary in Hebrew and a negative effect on
vocabulary in the HL. That, is, parent reports of languages
spoken by the child are expected to be consistent with reports
on vocabulary in each language.

3. Exposure to books and screens in one language is expected to
correlate positively with vocabulary in that language and
negatively with vocabulary in the other language (e.g., Quiroz
etal., 2010).

2. Materials and methods
2.1. Participants

Data were collected from parents of 90 bilingual children, aged
24-48 months: 30 English-Hebrew speakers (15 girls) (M=37.63,
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SD=8.87), 30 French-Hebrew speakers (15 girls) (M=37.60,
SD=8.02), and 30 Russian-Hebrew speakers (14 girls) (M=37.57,
SD=9.20). All children were either simultaneous bilinguals from
one-parent-one-language homes or early sequential bilinguals who
were exposed to their second language before the age of two, acquiring
the HL at home and the SL-Hebrew, outside of their homes. Most
children (n=_80) were attending a day care where the SL-Hebrew was
used. Children had at least 6 months of exposure to the SL-Hebrew,
similarly to the threshold determined in previous studies (e.g., O Toole
etal,, 2017). Most children come from mid-high SES with parents who
have an academic degree or at least a professional certification. Aside
from one family from the French-Hebrew speaking group where both
parents are unemployed, and seven families out of the three groups,
where one parent is reported to be unemployed, all other parents are
employed and several others are enrolled in academic studies. Table 1
presents background information for the entire sample (N=90).

No significant between-group differences were observed for the
chronological age of the children, and the AOB and onset of exposure
to the HL. In terms of family size, the majority of Russian-Hebrew
speakers come from small families with one or two children, whereas
in the English-Hebrew and the French-Hebrew speakers about a half
of the group reports on three or more children. A chi-square test of
independence showed there was a significant association between
group and family size, due to significant difference between the
English and the Russian cohort (p=0.006), but no significant
association between group and birth order. For family income, parents
reported whether the family income is average, below, or more than
the average. Family income was found to have a highly significant
association with group, showing the following hierarchy:
Russian>English>French.

2.2. Instruments and procedures

The vocabularies of bilingual children were reported using a
multicultural questionnaire (see Figure 1) that enabled parents to
report on the vocabularies of bilingual children in both the HL and
the SL-Hebrew with a single questionnaire in the SL-Hebrew (Ohana
and Armon-Lotem, 2023). The multicultural questionnaire is an
adaptation of the Hebrew CDI-Words and Sentences (HCDI: WS)
(Maital et al., 2000), which originally consisted of a list of 602 items.
From this list, three irrelevant items were removed (e.g., tape/cassette).
To these, 34 culturally specific words selected from the English,
Russian, and French CDI questionnaires were added, and three were
removed, resulting in a list of 633 items (Fenson et al., 1991; Kern,
2007; Vershinina et al., 2011). These items were added mainly, but no
only, to the category of Foods and Drinks (e.g., peanut butter, cabbage
and baguette, from the English, Russian, and French CDIs,
respectively). The selected items were added to the questionnaire in
consultation with groups of parents from each bilingual population.
Each group of parents was presented individually with the Hebrew
adaptation of the CDI, along with the CDI version of their HL. The
parents explored both questionnaires and pointed to relevant concepts
that were found on the CDI in their HL, and were missing on the
Hebrew CDI. These items were added in order to capture concepts in
use by children from different homes and cultures, making the
multilingual questionnaire a valid tool for the assessment of bilingual
children. This resulted in a list of 633 concepts in the SL-Hebrew,
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TABLE 1 Background information (N=90).

10.3389/fpsyg.2023.1123983

English-Hebrew  French-Hebrew  Russian-Hebrew Statistics

Number (females) 30 (15) 30 (15) 30 (14)
Age in Months Mean 37.63 37.60 37.57 F (2,87)=0.000

SD 8.87 8.02 9.20

Range 24-48 24-48 24-48 p=0.816
AOB (in months) Mean 4.62 7.88 9.41 F(2,85)=1.77

SD 10.01 8.74 11.37

Range 0-40 0-33 0-36 p=0.176
Family size* (no. of 1-2 13 18 25 X*(8, N=90)=15.73
children) 3.4 9 6 2

54 5 5 3 p=0.046
Birth order First born 13 13 20 X? (6, N=90)=8.05

Second born 6 4 5

Later born 11 12 5 p=0.235
Family Income** > average 15 12 19 X% (6, N=90)=21.41

=average 7 6 11

<average 5 10 0 p=0.002
Mother Education®** Academic/professional 25 25 29

High school graduate 2 3 1

Elementary/none 0 1 0
Father Education™** Academic/professional 23 20 23

High school graduate 4 4 4

Elementary/none 0 3 0

*Data about family size is missing for three participants in the English-Hebrew group and for one child in the French-Hebrew group. **Data about family income is missing for three

participants in the English-Hebrew group and for two participants in the French-Hebrew group. ***Data about parents” education is missing for six participants in the English-Hebrew group,

for four participant in the French-Hebrew group, and for three participants in the Russian-Hebrew group. AOB-Age of onset of bilingualism - the age in which exposure to SL-Hebrew has

started.
I S S T
- Hebrew HL
knows  knows  knows knows
and uses and uses
O O O O m o= ® | e & o
O O O O 1N/9MN deer/gazelle O Q Q O
O O O O o~ @ e (el e (o
O0O00 m = O 00 O
FIGURE 1
A part of the multicultural questionnaire with its translation* (four concepts from the category of animals’). *The questionnaire was in Hebrew only. The
English is a translation for the benefit of the reader.

divided into categories (such as, animals, people etc.). For each
concept, parents indicate whether their child knows this concept in
the HL and/or the SL-Hebrew, addressing both comprehension and
production. Parents also completed a background information form
(Gendler-Shalev and Dromi, 2021) which included general
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child’s
developmental milestones, as well as information about the parents

information regarding language exposure patterns,
and the family. Participant recruitment was done through the social
media, through groups of speakers of languages other than Hebrew in

Israel, and by word-of-mouth. Parents used a link to the home page of
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the study to complete the questionnaire at their own convenience.'
Once parents completed a short registration form, and gave their
consent to participating in the study, they were transferred directly to
the questionnaire. A full account of the procedures of creating the
multicultural questionnaire is provided in Ohana and Armon-
Lotem (2023).

2.3. Data analysis

The number of words comprehended and produced in each
language on its own, and the conceptual vocabulary from both
languages were calculated for each child automatically. Data analysis
was performed using the IBM SPSS Statistics. Analyses included a
three way — ANCOVA for repeated measures with Group (English,
French, Russian), Language (HL, SL-Hebrew), and Modality
(production, comprehension) as the independent variables,
vocabulary levels as the dependent variable, and Age and Age of Onset
of Bilingualism (AOB) as the covariates. A separate two-way ANOVA
was computed for the conceptual vocabulary, with Group and
Modality as the independent variables.

Further analyses were conducted to explore the effect of exposure
variables on the individual vocabulary levels and to determine
whether there is a match between reports of the two. Exposure to the
SL-Hebrew and the use of SL by the child were reported on a 1-7
Likert scale (1. Only HL, 2. 2h of Hebrew every day, 3. 4h of Hebrew,
4. 6h of Hebrew, 5. 8h of Hebrew, 6. 10h of Hebrew, 7. Only Hebrew).
Under the assumption that children aged 2-4 years old have around
12 waking hours, children with reported 6 h of Hebrew per day were
defined as children with equal exposure to both languages (HL=SL),
whereas less than six hours of exposure to Hebrew is defined as
dominant exposure in the HL (HL > SL) and more than six hours of
Hebrew is defined as dominant exposure to SL (SL>HL).

Correlational analyses were computed to test exposure variables
such as, chronological age, and AOB, on exposure and use of each
language by the child, and their relation to vocabulary reports. In
addition, for each child the gap between both languages was calculated
(i.e., the number of words in HL minus the number of words in SL)
and its relation to exposure variables was examined, in order to
explore the effect of exposure on language dominance. A positive
score indicates a larger vocabulary in HL in comparison to SL and
vice versa.

Finally, exposure to books and screens was tested in order to
evaluate their relative contribution to vocabulary levels in each language.
Exposure to books was reported on a 1-4 Likert scale (1. rarely; 2. 1-2
times a week; 3. 3-5 times a week; 4. At least 1 book every day). Exposure
to screens was reported on a 1-5 Likert scale, indicating the relative
exposure to screens every day (1. no exposure, 2. rarely, 3. 1 h per day, 4.
2h per day, 5. 3h or more every day). Language of books/screens was
reported on a Likert scale of 1-3 indicating the language in which books
are read (1. Mainly in the HL, 2. Equally in both languages, 3. Mainly in
the SL-Hebrew). Correlational analyses followed by hierarchical
regression analyses were performed on the data to explore the effect of
frequency of exposure as well as the language in which children were

1 www.bilingual-kids-israel.com
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exposed to books and screens. Language of screens was entered into the
regression as a variable determining the amount of Hebrew exposure
through books and screens. Low Hebrew exposure means higher HL
exposure through books and screens since exposure was reported on a
scale between reading/watching only in Hebrew, in both language or
only in HL without taking frequency into consideration. Separate
hierarchical regressions were performed for each group, for both
vocabulary production and vocabulary comprehension as the dependent
variables, and age and exposure to books and screens as the predictors.
Age was entered into each regression in the first step, and exposure to
books and screens were entered in the second step to explore their effect
on vocabulary size beyond children’s age.

3. Results

To address the above questions, we start by comparing vocabulary
size for the three groups and commence with an exploration of the
relation between

exposure and background factors and

vocabulary size.

3.1. Vocabulary size: by group

Descriptive statistics for the vocabulary of the entire sample are
presented in Table 2, for both languages of English-Hebrew, French-
Hebrew, and Russian-Hebrew speakers, for both production and
comprehension (N=90).

A Three-Way Mixed ANCOVA with Group, Language, and
Modality (production/comprehension) as independent variables,
vocabulary levels as the dependent variable, and age as a covariate,
shows that there is no main effect of Group, with all groups performing
similarly overall. Moreover, independently of the group tested, there
is a highly significant main effect for Modality, with comprehension
rates higher than production rates. Additionally, no effect for
Language was found, showing that children demonstrated similar
vocabulary levels in both the HL and SL-Hebrew, with no significant
differences between the two across the entire sample.

For the conceptual vocabulary, ANOVA performed on the data
revealed no main effect of Group, with all three groups showing
similar conceptual vocabulary levels for both production and
comprehension. Similarly to results in each language separately,
conceptual vocabulary demonstrates a significant main effect for
Modality, with comprehension rates significantly higher than
production rates. These findings remained consistent when controlling
for age.

3.2. Vocabulary size: individual scores

In order to further investigate the effect of Group on the
developmental trajectories of each language, comparisons of the
individual vocabulary production scores in the two languages are
presented in Figures 2—4 for each group separately (for the English-
Hebrew, French-Hebrew, and Russian-Hebrew groups, respectively).
Each figure presents the number of concepts each child produces in
both the HL and the SL- Hebrew, for the 30 participants in the group.
Since the multicultural questionnaire is in the SL-Hebrew each
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TABLE 2 Vocabulary levels of English-Hebrew speakers, French-Hebrew speakers, and Russian-Hebrew speakers in each language and in both

languages together (conceptual vocabulary).

English-Hebrew

(n =30)

French-Hebrew
(n =30)

Russian-Hebrew Statistics

(n =30)

Home language Production 443.37 (199.68) 415.47 (198.90) 443.00 (216.60) Group: F (1, 86) =0.079,
mean (SD) p=0.924, Mp =0.002
Comprehension 556.03 (115.15) 541.07 (140.53) 529.60 (148.34) Modality: F (1,87) =101.316,
p<0.001, Np =0.538
SL-Hebrew Production 415.43 (200.63) 451.97 (184.95) 436.87 (197.41) Language: F (1,87)=0.004,
mean (SD) p=0.950, Mp <0.001
Comprehension 541.30 (123.00) 538.53 (167.19) 527.07 (158.73)
Conceptual Production 517.77 (154.23) 533.43 (120.78) 515.63 (175.83) Group: F (1,87) =0.099,
vocabulary mean p=0.906, Mp =0.002
(SD) Comprehension 578.37 (84.31) 589.37 (87.14) 563.20 (120.14) Modality: F (1,87) =41.584,
2
p<0.001, Mp =0.323
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FIGURE 2
Vocabulary production levels for the English-Hebrew speakers.

concept represents two words, one in SL-Hebrew and the other one in
the HL. The participants are presented in ordinal numbers with a
capital letter representing their HL (for example, E1 represents
participant 1 in the English-speaking group, E2-English participant 2,
F1-French speaking participant 1, R1-Russian speaking participant 1
etc.). Under each participant’s number, the age of the child is provided.
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For each participant, two data points are presented, for vocabulary in
the HL and the SL-Hebrew.

Figures 2-4 illustrate the great variability between individuals,
within the three groups. Some children demonstrate similar
vocabulary levels in both the HL and the SL-Hebrew, and many others
are highly dominant in one of their languages. A close inspection of
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individual children suggests that the amount of exposure to each
language reported for individual children could be a possible source
of the large gaps some children have between their vocabularies in the
HL and SL-Hebrew. For example, E30 in the English-Hebrew sample
(Figure 2) shows a great dominance in English over Hebrew, and this
report is consistent with reported exposure patterns as parents
reported that their child hardly speaks Hebrew. Another example is
shown by F24 in the French-Hebrew sample (Figure 3) and R30 in the
Russian-Hebrew sample (Figure 4) who both show a great advantage
of vocabulary in their SL-Hebrew over their HL, and for both parents
reported that they speak only in Hebrew and not in the HL. Thus,
we next turn to the relation between exposure patterns and
vocabulary size.

3.3. Language exposure and use

Table 3 presents AOB, language exposure by others, and language
use by the child, for all three groups, providing the number of
participants for the different patterns of exposure and use.

Table 3 shows that across the three groups, all the participants
were exposed to the SL-Hebrew in the first year of life. Moreover,
about half of the participants in each group were exposed to and used
SL-Hebrew more than their HL.

Table 4 demonstrates that SL-exposure presents limited
correlation with both HL or SL-vocabulary production (apart from a

Frontiers in Psychology

negative correlation with HL-vocabulary production among English-
Hebrew speakers), while significant correlations were observed
between HL- and SL-vocabulary production and language use by the
child. Since the language directed at the child did not correlate with
language outcomes, we next turn to investigate the relation between
the language used by the child and vocabulary measures. SL use by
the child correlated negatively with HL-vocabulary production scores
for the English-Hebrew and Russian-Hebrew speaking populations
but not for the French-Hebrew speaking population, while SL use by
the child showed positive correlations with SL-vocabulary production
across the three groups. The gap between the HL and the SL (HL
minus SL), for both production and comprehension, strongly
correlated with both language exposure and language use by the child
(apart from the correlation between exposure and production gap for
the Russian-Hebrew group). As a negative gap score indicates Hebrew
dominance, the negative correlations indicate that with more
exposure to SL-Hebrew children become more dominant in Hebrew,
and being more dominant in Hebrew they use it more and understand
it better.

3.4. Exposure to books and screens

We next turn to the effect of books and screens on the vocabulary
of children in each language. Table 5 presents reports on the language
exposure by books and screens, for each group, by the number of
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participants. Each row indicates the number of participants with each
exposure pattern.

A chi-square test of independence showed there was no
association between group and both language of books (X* (4,
N=89)=6.26, p=0.181) and language of screens (X* (4, N=77)=7.87,
p=0.096). Further correlational analyses were performed to examine
the effect of language of books and screens on vocabulary levels.
Table 6 presents correlations between amount of Hebrew in books and
screens and vocabulary in each language for both production
and comprehension.

Exposure to the SL-Hebrew in books and on screens was not
consistent across the three groups. For the English-Hebrew speaking
group, SL-Hebrew exposure in both books and screens correlated
negatively with both vocabulary production and comprehension in the
HL-English. All these correlations were significant aside from the
negative correlation between SL-Hebrew exposure to screens and
vocabulary production in the HL-English which was nearly significant.
For the French-Hebrew speaking group SL-Hebrew exposure in books
correlated positively with both vocabulary production and
comprehension in the SL-Hebrew. In addition, SL-Hebrew exposure in
screens correlated positively with vocabulary production in this
language, but not with vocabulary comprehension. For the Russian-
Hebrew speaking group no correlations were found between SL-Hebrew
exposure in books and screens and any of the vocabulary measures.

Frontiers in Psychology

Hierarchical regression analyses were performed to further
explore whether the effect of language exposure in books and screens
on vocabulary size in each language goes beyond the age effect. Four
separate Hierarchical regression models were conducted for each
group, in each language, for both production and comprehension (for
example, for the English-Hebrew speaking group there were separate
models for English production, English comprehension, Hebrew
production, Hebrew comprehension). In each model, age was
introduced in the first step. Both language of books and language of
screens were added, as two separate variables, in the second step.
Vocabulary was the dependent variable. Results are presented in
Table 7. Across the three groups only five models were significant and
are presented in the table.

In the English-Hebrew group, both models which predict
vocabulary production in English were significant. The model with
exposure to books and screens together with age explained 36% of
the variance in vocabulary size. While age made a significant
contribution to the model, and exposure to books made a marginal
contribution to the model, exposure to screens did not make a
statistically significant contribution to the model. Likewise for
comprehension, the second model, where age is combined with
exposure to books and screens explained 23% of variance, beyond the
13% of the variance which was explained by age only in the first step.
Overall, the regression explained 36% of the variance. Only the
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contribution of exposure to books contributed to the explained
variance of English comprehension beyond age and the exposure to
screens was not a significant predictor. Similar results were found for
the Russian-Hebrew speaking group. Both models predicting Hebrew
vocabulary production were significant. The first model with age as
the only predictor explains 24% of the variance while the second
model explains 33%. For comprehension both models were
significant but account for relatively the same variance in vocabulary
size (32% and 33% for the first and the second models, respectively).
Interestingly enough, in the French-Hebrew speaking group a similar
picture was revealed only for the models predicting Hebrew
vocabulary comprehension which were both significant. While the
model with age as the only predictor accounts for 19% of the variance,

TABLE 3 Exposure variables by number of participants for each
population.

English- French- Russian-
Hebrew Hebrew Hebrew
AOB (in Mean 4.62 7.88 9.41
months) sD 10.01 8.74 1137
Range 0-40 0-33 0-36
Language HL>SL 4 5 9
exposure HL=SL 8 10 2
by others
(byothers) 1y qp 18 15 19
Language HL>SL 9 8 7
use (by the HL=SL 3 3 4
child)
HL<SL 16 15 19

AOB, Age of Onset of Bilingualism refers to the age in which exposure to SL-Hebrew has
started, HL>SL - up to 4h of Hebrew, HL=SL - 6 h of Hebrew, HL < SL - 8 or more hours of
Hebrew.

10.3389/fpsyg.2023.1123983

the model with age combined with exposure variables explains 33%
of the variance.

4. Discussion

The present study aims at identifying the developmental
trajectories of the vocabularies of children from three bilingual
populations, English-Hebrew, French-Hebrew, and Russian-Hebrew
Our
be addressed separately.

speakers. finding for each research question will

4.1. Vocabulary level in both HL and
SL-Hebrew

Our findings show that, bilingual children speaking English,
French, and Russian as the HL and Hebrew as the SL have similar
vocabulary levels in each language on its own and in both languages
together (Tables 2, 3). The similar vocabulary levels can be attributed
to the characteristics of these three bilingual populations. All three
populations are exposed to SL-Hebrew in daycare centers and
preschools, and very often at home as well. On the other hand, aside
from the fact that English is a lingua franca, all three languages are
widely spoken and by large communities which support and
strengthen the use of the HLs. As expected, (Ring and Fenson, 2000;
Abdelwahab et al, 2021) parents report significantly higher
comprehension rates than production rates across the three groups,
independently of the language examined. This is also true for the
conceptual vocabulary which represents vocabulary from both the
HL and SL-Hebrew. The ability of parents to distinguish
comprehension from production is documented in the literature

TABLE 4 Correlation between exposure to and use of Hebrew by the child and the gap between the two languages.

SL-Hebrew exposure

SL-Hebrew used by the child

Fre-Heb Rus-Heb En-Heb Fre-Heb Rus-Heb
HL-production —0.433% ns. ns. —0.5547*%* ns. —0.421%
SL-production ns. ns. ns. 0.397% 0.522%* 0.593%*
ProdGap —0.703%%* —0.540%* ns. —0.823%%* —0.689%* —0.7547*%*
CompGap —0.566%* —0.368* —0.453* —0.598%%* —0.429%* —0.689%*

#p<0.05, *¥p <0.01. ProdGap and CompGap refer to the gaps between words in the two languages (HL-SL) for both production and comprehension. The larger the gap between the languages
is, the better children are on the HL in comparison to the SL-Hebrew.

TABLE 5 Reported language of books and screens for each group.

English-Hebrew

(number of French-Hebrew Russian-Hebrew Statistics

participants)

Language of Books HL>SL 13 8 10 X? (4, N=89)=6.26
HL=SL 11 7 12
HL<SL 6 14 8 p=0.181
Language of screens HL>SL 19 10 13 X*(4,N=77)=7.87
HL=SL 6 7 10
HL<SL 1 6 5 p=0.096

HL>SL - up to 4h of Hebrew, HL=SL - 6 h of Hebrew, HL <SL - 8 or more hours of Hebrew.
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(Ring and Fenson, 2000). Moreover, though children demonstrate  the English-speaking group. This correlation can be explained by the
balanced bilingualism at the group level, there is a great variability ~ characteristics of English-speaking homes and the prestigious status
within the group. Individual results show that some children  of English which enable parents to maintain exposure to HL-English
demonstrate balanced bilingualism with similar vocabulary levels  until children are officially exposed to the SL-Hebrew. It is important
in both languages, but many others demonstrate dominant to note, that for all three populations the majority of children were
bilingualism with large gaps between their reported vocabulary in  attending a Hebrew speaking day-care that usually starts at the age of
the two languages, demonstrating dominance in either the HL or ~ 3.5-6months, and therefore they showed balanced bilingualism as a
SL-Hebrew. This variability is shown by the large SDs presented for ~ group. Moreover, most of the children were exposed to the SL-Hebrew
each bilingual group and is in line with reports from previous  before the age of 6 months, and many were exposed to the SL-Hebrew
research (Fenson et al., 2000; Armon-Lotem and Meir, 2019; Frank  from birth. This could explain the lack of correlation between AOB
etal., 2021). and vocabulary measures. Furthermore, previous studies found AOB
is not a strong enough predictor of vocabulary since it provides
information about the starting point, and the length of exposure to the
4.2. Language exposure SL-Hebrew but not the amount of exposure. The amount of exposure
to each language was found to be a better predictor of vocabulary size
To further understand the great variability within the groups and  than the length of exposure to each language (Thordardottir, 2019).
the factors affecting language dominance, exposure patterns to each  Children with the same AOB and length of exposure can still vary on
language were investigated. Across the three groups, children showed  the actual exposure they get to the SL-Hebrew (Armon-Lotem and
very similar AOB ranges, similar patterns of exposure to each language ~ Meir, 2019).
by others, and similar language use by the child. AOB did not correlate In line with findings from the literature, there is a relation between
significantly with vocabulary measures in all three groups apart from  parent reports on vocabulary size and reports on both exposure by
a correlation with the gap between the HL and SL vocabulary within  others and use of SL-Hebrew by the child. SL-Hebrew use by the child
correlated significantly with vocabulary production in Hebrew across

TABLE 6 Correlation between exposure to Hebrew in books and screens the three bilingual populations and negatively with vocabulary
and vocabulary levels in both Hebrew and the HL.

production in the HL for the English and Russian speaking groups. The
SL-Hebrew exposure  SL-Hebrew exposure lack of correlation between child Hebrew use and the HL vocabulary

in books in screens production score of the French speakers could reflect the recency of this
migration and the enclaved neighborhoods of French speakers, where

En- Fr- Rus-  En- Fr- Rus-
Heb Heb Hlfab Heb Heb Hl';b French is supported outside the homes and not just in the home.

Exposure to SL-Hebrew mostly does not correlate with the production

HL-Prod —0.453%:* ns. ns. —0.326 ns. ns. . .

of either HL or SL-Hebrew, but rather with the gap between the two
HL-Comp | —0.461* ns. ns. | —0380* | ns. ns. languages. This shows that the more exposure a bilingual child receives
SL-Prod ns. 0.397* ns. ns. r=0337  ns. to one language, the more he/she uses that language, and achieves
SL-Comp s, F20399%  ns. s, s, s, higher vocabulary levels. Exposure, use and higher vocabulary levels in

op <005, +p <001, one language, inevitably reduce vocabulary levels in the other language.

TABLE 7 Statistical reporting (including AR? and AF) of Hierarchical regressions with age and exposure to books and screens predicting vocabulary size
across the three groups.

: French-Hebrew Russian-Hebrew speakers
English-Hebrew speakers
speakers
English English Hebrew Hebrew Hebrew
Production Comprehension Comprehension Production Comprehension
Estimate t Estimate Estimate t Estimate t Estimate t

Step 1: age
Age 451 2.146% 254 1.89 437 2.22% 3.67 2.885%* 2.62 3.47%
R 0.161 0.13 0.19 0.24 032
F 4.60% 357 4.94% 8.32%% 12.03%%

Step 2: exposure

Age 4.12 2.13% 2.29 1.86 4.23 2.19% 3.59 2.95%* 2.72 3.37%%
Language of screens 69.78 —0.77 38.76 =111 48.39 0.54 47.23 111 35.68 0.55
Language of books 47.79 -1.97 26.55 —-1.89 45.66 1.20 46.83 0.79 35.38 0.08
AR’ 0.36 0.36 0.331 0.334 0.33

AF 4.13% 4.08% 3.13% 4.01% 3.92%

#p<0.05, *¥p <0.01. Only significant models are presented.
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4.3. Exposure to literacy and screens

A differential effect was observed for exposure to books and
screens in Hebrew. For English speakers, a negative relation was
observed with English production and comprehension, while being
not significant for Hebrew. Among the French-Hebrew speakers,
exposure to Hebrew in books and screens is related to better Hebrew
production and comprehension with no impact on HL-French. The
different patterns for English speakers and French speakers might
reflect the observed difference in the preference of reading, with
English speakers reading more in HL than SL, and French speakers
reading more in SL than HL, as well as the value attributed by the two
populations for integration within the host society and academic
system. With English being lingua franca supported in schools and
academic studies, its speakers support the literacy in this language
(including pro HL reading practices), while for French speakers,
SL-Hebrew literacy is a key to academic integration. These
observations require further research to test this hypothesis. Finally,
for the Russian-Hebrew speaking group no effect was found for
books and screens, perhaps due to the similar exposure received
through these means for both the HL-Russian and the SL-Hebrew.
These findings are in line with results from previous studies
demonstrating the positive effect of book reading on the language in
which reading is done, and the negative effect on the other language
(Jiménez et al., 2006; Quiroz et al., 2010). Interestingly enough,
regression analyses showed that while age explains relatively small
portion of the variance in vocabulary size, across the three groups,
the combination of age and exposure to stories and screens is a better
predictor of vocabulary size and explains a large portion of its
variance. These findings stress out the strong effect of exposure
variables on vocabulary size.

5. Conclusion

The purpose of the present study was to investigate the
developmental trajectories of the vocabularies of bilingual children
from diverse bilingual populations. This study has shown that
English-Hebrew, French-Hebrew, and Russian-Hebrew speakers
demonstrate similar vocabulary levels as well as balanced
bilingualism at the group level. This study further validates the use
of the multicultural questionnaire (Ohana and Armon-Lotem,
2023) with various bilingual populations and sets the ground for
future research with larger samples. Future research might want to
address some of the limitations of this study. First, the sample size
is relatively small and so future studies should aim at collecting
data from a larger sample. Second, in terms of language exposure
of children to their two languages, two important notes should
be considered. Information was obtained from parents in relation
to the quantity of exposure as an estimated time period with no
measure of the frequency of exposure. In addition, no information
was received about the quality of exposure to each language. These
variables might account for the individual variability observed in
each group, and should be addressed in future studies. Despite
these limitations, using the multicultural questionnaire is likely to
enable researchers as well as health professionals to better assess
the vocabularies of bilingual children from different linguistic
background, as well as children who are exposed to each of their
languages to a different extent.

Frontiers in Psychology

12

10.3389/fpsyg.2023.1123983

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Bar Ilan University. Written informed consent to participate
in this study was provided by the participants’ legal guardian/next of kin.

Author contributions

OO and SA-L contributed to the design of the study and
performed the statistical analysis. OO collected data and organized it
and wrote the first draft of the manuscript. All authors contributed to
the article and approved the submitted version.

Funding

This research was supported by Bar-Ilan President’s Doctoral
Fellowship of Excellence, Bar-Ilan Impact Center for Multilingualism
and Multiculturalism across the Life Span (MultiLinC), and the Israel
Science Foundation (Grant No. 454/18).

Acknowledgments

We would like to thank the Bilingualism Matters Israel team for
their help with participant recruitment and data collection. Special
thanks to Michael Isjaki for designing the online questionnaire and
the ongoing support with the data. And finally, we would like to thank
all the parents who participated in the study, allowing us to learn
about their children’s language.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Editor's note

Maria-José Ezeizabarrena edited the article in collaboration with
Melita Kovacevic, University of Zagreb, Zagreb, Croatia.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1123983
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Ohana and Armon-Lotem

References

Abdelwahab, A. G. S., Forbes, S., Cattani, A., Goslin, J., and Floccia, C. (2021). An
adaptation of the MacArthur-Bates CDI in 17 Arabic dialects for children aged 8 to
30 months. Language Learning and Development. 17, 425-446.

Abutbul-Oz, H., and Armon-Lotem, S. (2022). Parent questionnaires in screening for
developmental language disorder among bilingual children in speech and language
clinics. Front. Educ. 7:846111. doi: 10.3389/feduc.2022.846111

Altman, C., Burstein-Feldman, Z., Fichman, S., Armon-Lotem, S., Joffe, S., and
Walters, J. (2021). Perceptions of identity, language abilities and language preferences
among Russian-Hebrew and English-Hebrew bilingual children and their parents. J.
Multiling. Multicult. Dev., 42, 1-16. doi: 10.1080/01434632.2021.1974462

American Speech-Language-Hearing Association (ASHA). (2004). Preferred practice
patterns for the profession of speech-language pathology. Available at: http://www.asha.
org/policy/PP2004-00191

Armon-Lotem, S., Joffe, S., Abutbul-Oz, H., Altman, C., and Walters, J. (2014).
Language exposure, ethnolinguistic identity and attitudes in the acquisition of
Hebrew as a second language among bilingual preschool children from Russian-and
English-speaking backgrounds. Input Exp. Biling. Dev. 13, 77-98. doi: 10.1075/
tilar.13.05arm

Armon-Lotem, S., and Meir, N. (2019). The nature of exposure and input in early
bilingualism. In HouwerA. De and L. Ortega (Eds.), The Cambridge handbook of
bilingualism (pp. 193-212). Cambridge, UK: Cambridge University Press.

Armon-Lotem, S., and Ohana, O. (2017). A CDI study of bilingual English-Hebrew
children- frequency of exposure as a major source of variation. Int. J. Biling. Educ. Biling.
20, 201-217. doi: 10.1080/13670050.2016.1179257

Armon-Lotem, S., Rose, K., and Altman, C. (2021). The development of English as a
heritage language: the role of chronological age and age of onset of bilingualism. First
Lang. 41, 67-89. doi: 10.1177/0142723720929810

Armon-Lotem, S., Walters, J., and Gagarina, N. (2011). The impact of internal and
external factors on linguistic performance in the home language and in L2 among
Russian-Hebrew and Russian-German preschool children. Linguist. Approaches Biling.
1,291-317. doi: 10.1075/lab.1.3.04arm

Auza, A., Murata, C., and Pefaloza, C. (2023). Predictive validity of a parental
questionnaire for identifying children with developmental language disorders. Front.
Psychol. 14:2370. doi: 10.3389/fpsyg.2023.1110449

Bedore, L. M., Pefia, E. D., Garcia, M., and Cortez, C. (2005). Conceptual versus
monolingual scoring: when does it make a difference? Lang. Speech Hear. Serv. Sch. 36,
188-200. doi: 10.1044/0161-1461(2005/020)

Bialystok, E. (2002). Acquisition of literacy in bilingual children: A framework for
research. Lang. Learn. 52, 159-199. doi: 10.1111/1467-9922.00180

Boerma, T., and Blom, E. (2017). Assessment of bilingual children: what if testing both
languages is not possible? J. Commun. Disord. 66, 65-76. doi: 10.1016/j.
jcomdis.2017.04.001

Central Bureau of Statistics. (2021). The social survey on languages. Available at:
https://www.cbs.gov.il/he/Surveys/ (Accessed September 12, 2022).

Dale, P. S., and Penfold, M. (2011). Adaptations of the MacArthur-Bates CDI into
non-US English languages. Available at: (last accessed 04.23)http://mb-cdi.stanford.edu/
documents/AdaptationsSurvey.Web.pdf.

De Houwer, A. (2015). Harmonious bilingual development: young families” well-
being in language contact situations. Int. J. Biling. 19, 169-184. doi:
10.1177/1367006913489202

DeMayo, B., Kellier, D., Braginsky, M., Bergmann, C., Hendriks, C., Rowland, C. E,
et al. (2021). Web-CDI: A system for online administration of the MacArthurBates
communicative development inventories. Lang. Dev. Res. 1, 55-98. doi: 10.34842/
kr8e-w591

Fenson, L., Marchman, V.A., Thal, D.]., Dale, P.S., Reznick, ].S., and Bates, E. (2007).
MacArthur-Bates communicative development inventories. Paul H. Brookes (2nd ed.)
Baltimore: Publishing Company.

Fenson, L., Marchman, V.A., Thal, D.]., Dale, P.H., Reznick, ].S., and Bates, E. (1991).
MacArthur- Bates CDI words and sentences. Baltimore: Brookes Publishing.
Fenson, L., Pethick, S., Renda, C., Cox, J. L., Dale, P. S., and Reznick, J. S. (2000). Short-

form versions of the MacArthur communicative development inventories. Appl.
Psycholinguist. 21, 95-116. doi: 10.1017/S0142716400001053

Frank, M. C., Braginsky, M., Yurovsky, D., and Marchman, V. A. (2021). Variability
and consistency in early language learning: the wordbank project. Cambridge, MA:
MIT Press.

Gatt, D. (2007). Establishing the concurrent validity of a vocabulary checklist for
young Maltese children. Folia Phoniatr. Logop. 59, 297-305. doi: 10.1159/000108336

Gendler-Shalev, H. and, & Dromi, E. (2021). The Hebrew web communicative
development inventory (MB-CDI): lexical development growth curves. J. Child Lang.,
49, 486-502. doi: 10.1017/S0305000921000179

Frontiers in Psychology

13

10.3389/fpsyg.2023.1123983

Heilmann, J., Ellis Weismer, S., Evans, J., and Hollar, C. (2005). Utility of the
Macarthur-Bates communicative development inventory in identifying language
abilities of late-talking and typically developing toddlers. Am. J. Speech Lang. Pathol. 14,
40-51. doi: 10.1044/1058-0360(2005/006)

Hoff, E. (2018). Bilingual development in children of immigrant families. Child Dev.
Perspect. 12, 80-86. doi: 10.1111/cdep.12262

Hoff, E., Core, C., Place, S., Rumiche, R., Sefior, M., and Parra, M. (2012). Dual
language exposure and early bilingual development. J. Child Lang. 39, 1-27. doi:
10.1017/S0305000910000759

Hoff, E., Giguere, D., Quinn, J., and Lauro, J. (2018). The development of English and
Spanish among children in immigrant families in the United States. [Article]. Pensam.
Educ. 55, 1-17. doi: 10.7764/PEL.55.2.2018.1

Jiménez, T. C., Filippini, A. L., and Gerber, M. M. (2006). Shared reading within
Latino families: an analysis of reading interactions and language use. Biling. Res. J. 30,
431-452. doi: 10.1080/15235882.2006.10162884

Junker, D. A., and Stockman, I. J. (2002). Expressive vocabulary of German-English
bilingual toddlers. Am. J. Speech Lang. Pathol. 11, 381-394. doi:
10.1044/1058-0360(2002/042)

Kambanaros, M., and Grohmann, K. K. (2013). Profiling (specific) language
impairment in bilingual children: preliminary evidence from Cyprus. Solutions
Assessment Biling., 146-174. doi: 10.21832/9781783090150-010

Kern, S. (2007). Lexicon development in French-speaking infants. First Lang. 27,
227-250. doi: 10.1177/0142723706075789

Maital, S. L., Dromi, E., Sagi, A., and Bornstein, M. H. (2000). The Hebrew
communicative development inventory: language specific properties and cross-linguistic
generalizations. J. Child Lang. 27, 43-67. doi: 10.1017/S0305000999004006

Marchman, V. A., and Martinez-Sussmann, C. (2002). Concurrent validity of
caregiver/parent report measures of language for children who are learning both English
and Spanish. J. Speech Lang. Hear. Res. 45, 983-997. doi: 10.1044/1092-4388(2002/080)

Migkisz, A., Haman, E., Luniewska, M., Kus, K., O’'Toole, C., and Katsos, N. (2017).
The impact of a first-generation immigrant environment on the heritage language:
productive vocabularies of polish toddlers living in the UK and Ireland. Int. J. Biling.
Educ. Biling. 20, 183-200. doi: 10.1080/13670050.2016.1179259

O’Toole, C., and Fletcher, P. (2010). Validity of a parent report for Irish-speaking
toddlers. First Lang. 30, 199-217. doi: 10.1177/0142723709359237

O’'Toole, C., Gatt, D., Hickey, T. M., Migkisz, A., Haman, E., Armon-Lotem, S., et al.
(2017). Parent report of early lexical production in bilingual children: a crosslinguistic CDI
comparison. Int. J. Biling. Educ. Biling. 20, 124-145. doi: 10.1080/13670050.2016.1179258

Ohana, O., and Armon-Lotem, S. (2023). Using a multicultural monolingual
questionnaire to assess both languages of bilingual Children. [Manuscript in preparation].

Paradis, J. (2010). The interface between bilingual development and specific language
impairment. Appl. Psycholinguist. 31, 227-252. doi: 10.1017/S0142716409990373

Pearson, B. Z., Fernandez, S., and Oller, D. K. (1993). Lexical development in bilingual
infants and toddlers: comparison to monolingual norms. Lang. Learn. 43, 93-120. doi:
10.1111/j.1467-1770.1993.tb00174.x

Place, S., and Hoff, E. (2011). Properties of dual language exposure that influence
2-year-olds’  bilingual  proficiency. Child Dev. 82, 1834-1849. doi:
10.1111/j.1467-8624.2011.01660.x

Quiroz, B. G., Snow, C. E., and Zhao, J. (2010). Vocabulary skills of Spanish—English
bilinguals: impact of mother—child language interactions and home language and
literacy support. Int. J. Biling. 14, 379-399. doi: 10.1177/1367006910370919

Remennick, L. (2003). Language acquisition as the main vehicle of social integration:
Russian immigrants of the 1990s in Israel. Int. J. Sociol. Lang. 2003, 83-105. doi: 10.1515/
ijs1.2003.057

Ring, E. D., and Fenson, L. (2000). The correspondence between parent report and
child performance for receptive and expressive vocabulary beyond infancy. First Lang.
20, 141-159. doi: 10.1177/014272370002005902

Schwartz, M., Kozminsky, E., and Leikin, M. (2009). Socio-linguistic factors in second
language lexical knowledge: the case of second-generation children of Russian-Jewish
immigrants in Israel. Lang. Cult. Curric. 22, 15-28. doi: 10.1080/07908310802504119

Thordardottir, E. (2019). Amount trumps timing in bilingual vocabulary acquisition:
effects of input in simultaneous and sequential school-age bilinguals. Int. J. Biling. 23,
236-255. doi: 10.1177/1367006917722418

Thordardottir, E., Rothenberg, A., Rivard, M. E., and Naves, R. (2006). Bilingual
assessment: can overall proficiency be estimated from separate measurement of two
languages? J. Multiling. Commun. Disord. 4, 1-21. doi: 10.1080/14769670500215647

Vershinina, E. A, Eliseeva, M. B., Lavrova, T. S., Ryskina, V. L., and Cejtlin, S. N.
(2011). “Nekotorye normativy re¢evogo razvitia detej ot 8 do 18 mesjatsev” in Specialnoe
obrazovanie: tradicii i inovacii: Sbornik naucno-metodiceskix trudov s mezdunarodnym
ucastiem (St-Peterburg: RGPU im. A.L Gertsena).

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1123983
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3389/feduc.2022.846111
https://doi.org/10.1080/01434632.2021.1974462
http://www.asha.org/policy/PP2004-00191
http://www.asha.org/policy/PP2004-00191
https://doi.org/10.1075/tilar.13.05arm
https://doi.org/10.1075/tilar.13.05arm
https://doi.org/10.1080/13670050.2016.1179257
https://doi.org/10.1177/0142723720929810
https://doi.org/10.1075/lab.1.3.04arm
https://doi.org/10.3389/fpsyg.2023.1110449
https://doi.org/10.1044/0161-1461(2005/020)
https://doi.org/10.1111/1467-9922.00180
https://doi.org/10.1016/j.jcomdis.2017.04.001
https://doi.org/10.1016/j.jcomdis.2017.04.001
https://www.cbs.gov.il/he/Surveys/
http://mb-cdi.stanford.edu/documents/AdaptationsSurvey.Web.pdf
http://mb-cdi.stanford.edu/documents/AdaptationsSurvey.Web.pdf
https://doi.org/10.1177/1367006913489202
https://doi.org/10.34842/kr8e-w591
https://doi.org/10.34842/kr8e-w591
https://doi.org/10.1017/S0142716400001053
https://doi.org/10.1159/000108336
https://doi.org/10.1017/S0305000921000179
https://doi.org/10.1044/1058-0360(2005/006)
https://doi.org/10.1111/cdep.12262
https://doi.org/10.1017/S0305000910000759
https://doi.org/10.7764/PEL.55.2.2018.1
https://doi.org/10.1080/15235882.2006.10162884
https://doi.org/10.1044/1058-0360(2002/042)
https://doi.org/10.21832/9781783090150-010
https://doi.org/10.1177/0142723706075789
https://doi.org/10.1017/S0305000999004006
https://doi.org/10.1044/1092-4388(2002/080)
https://doi.org/10.1080/13670050.2016.1179259
https://doi.org/10.1177/0142723709359237
https://doi.org/10.1080/13670050.2016.1179258
https://doi.org/10.1017/S0142716409990373
https://doi.org/10.1111/j.1467-1770.1993.tb00174.x
https://doi.org/10.1111/j.1467-8624.2011.01660.x
https://doi.org/10.1177/1367006910370919
https://doi.org/10.1515/ijsl.2003.057
https://doi.org/10.1515/ijsl.2003.057
https://doi.org/10.1177/014272370002005902
https://doi.org/10.1080/07908310802504119
https://doi.org/10.1177/1367006917722418
https://doi.org/10.1080/14769670500215647

	Parental reports on the lexicon of children from diverse bilingual populations
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Instruments and procedures
	2.3. Data analysis

	3. Results
	3.1. Vocabulary size: by group
	3.2. Vocabulary size: individual scores
	3.3. Language exposure and use
	3.4. Exposure to books and screens

	4. Discussion
	4.1. Vocabulary level in both HL and SL-Hebrew
	4.2. Language exposure
	4.3. Exposure to literacy and screens

	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Editor’s note
	Publisher’s note

	References

