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Abstract

Thisstudy examines theinfluence of language environment onlanguage and reading
skills and the cross-linguistic contributions to reading outcomes in 132 Spanish—
English bilingual children ages 7-12 (52% female; 98% Hispanic). We present
three major findings: children's language knowledge is separable into general (e.g.,
phonological awareness) and language-specific (e.g., meaning, grammar) skills;
regular Spanish use positively relates to children's Spanish language and reading
skills and does not limit English skills; and Spanish reading comprehension is
positively associated with English reading comprehension. The model explains a
significant percentage of the variance in English (R> = .89) and Spanish (R = .87)
reading comprehension outcomes. Findings shed light on the interdependence of

Spanish and English as they relate to bilingual reading acquisition.

(ROIHD09249801, PI: Kovelman;
ROIHDO078351; PI: Hoeft, Subcontract PI:
Kovelman).

Reading comprehension, or the ability tounderstand text,
is the ultimate goal of learning to read. Across the United
States, English reading comprehension is a key bench-
mark for academic success, influencing decisions about
grade retention and receipt of services for language disor-
ders. Yet, young bilingual heritage language speakers—
children who speak a different language in the home to
that spoken in the community—disproportionately fail
to meet national literacy standards in the United States
(National Center for Education Statistics et al., 2019) and
around the world (PISA & OECD, 2009).

The present study examines the possible mechanisms
by which bilingualism influences literacy. While there is
limited understanding of literacy development in young
bilinguals beyond single-word reading (Melby-Lervag
& Lervag, 2014), a growing body of research suggests
that children's heritage language is a valuable resource
that supports learning (e.g., Branum-Martin et al., 2014;
Genesee et al., 2006). We investigate the influence of

Spanish—English bilingual children's language experi-
ences and literacy skills across their two languages as they
contribute to English reading comprehension. In partic-
ular, we examine the unique contributions of children's
home environments, bilingual language use, and both the
language-general and language-specific skills that support
literacy success. Through a deeper understanding of how
dual-language knowledge supports reading comprehen-
sion within and across languages, we aim to inform both
theory and instructional practices for bilingual learners.

Bilingual reading comprehension

Learning to read builds on a child's existing language
proficiency. Reading comprehension is often con-
ceptualized as consisting of two overarching com-
ponents: single-word identification and generalized
linguistic comprehension (Hoover & Gough, 1990). Word

Abbreviations: BIOS, Bilingual Input Output Survey; CFI, comparative fit index; EFA, exploratory factor analysis; ELL, English language learner; PC, Passage
Comprehension; RMSEA, root mean square error of approximation; SEM, structural equation modeling; SES, socioeconomic status; SRMR, standardized root

mean square residual; TLI, Tucker-Lewis index; WID, word identification.
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identification relies heavily on phonological awareness
and sound-to-print mapping, particularly in alphabetic
languages such as English and Spanish. Linguistic com-
prehension is often operationalized as a combination of
vocabulary and listening comprehension skills, includ-
ing children's understanding of meaning and grammar
(Melby-Lervag & Lervag, 2014).

Theoretical models of bilingualism suggest that emerg-
ing mechanisms for reading in two languages are not in-
dependent but developmentally interdependent (Chung
et al., 2019; Cummins, 1979). Bilingual literacy develop-
ment in one language is inextricably tied to the literacy de-
velopment in their other language through cross-linguistic
transfer: the process by which specific knowledge in one
language may influence literacy development in another
language (Chunget al., 2019). The Integrated Multilingual
Model (MacSwan, 2017) suggests that a bilingual's lin-
guistic system consists of both shared (language-general)
and discrete (language-specific) cognitive resources.
Developing critical skills for reading comprehension in
one language may thus facilitate learning to read in both
languages; however, some skills are more likely to transfer
than others (e.g., phonological awareness), and transfer is
most likely at points of contact between a bilingual's two
languages (Chung et al., 2019; Proctor et al., 2010).

Spanish and English are closely related languages in
many respects. The two languages share an alphabet,
many phonemes, and have similar grapheme-phoneme
mapping (although Spanish orthography is more trans-
parent). Furthermore, because English has borrowed
heavily from Romance languages, English and Spanish
share Latin cognates such as actor or control. Thus, a
Spanish—English bilingual child's linguistic resources—
including their orthographic and phonological aware-
ness as well as some vocabulary knowledge—are likely
to be shared across languages. Yet, Spanish and English
also differ in their syntactic structures, and are rife with
false cognates, such as sensible/sensible (“sensitive” in
Spanish) and embarrassed/embarazada (“pregnant”).
Knowledge of morphosyntax is thus more likely to be
language-specific and may transfer less readily to sup-
port reading across languages. In the following section,
we review literature on both shared (e.g., likely to transfer)
and discrete (e.g., less likely to transfer) language skills
and their relation to bilingual reading comprehension.

Shared skills between English and Spanish

Phonological awareness, or sensitivity to the sounds of
language, may be a language-general skill that can trans-
fer between a bilinguals’ two languages (Chung et al.,
2019). Studies of Spanish—English bilinguals consist-
ently reveal moderate to high intercorrelations between
phonological awareness across languages (Leafstedt
& Gerber, 2005; Sun-Alperin & Wang, 2011; Swanson
et al., 2008). Furthermore, shared phonological skills

may transfer to support word reading in both languages
(Dickinson et al., 2004; Leafstedt & Gerber, 2005; Sun-
Alperin & Wang, 2011). For instance, among a sample
of Spanish-speaking first graders enrolled in transi-
tional English language programs, children's Spanish
phonological awareness was highly correlated with their
English word and pseudoword reading (Durgunoglu
et al., 1993). Although these children were receiving pri-
marily Spanish instruction, their Spanish phonologi-
cal and word reading skills nevertheless predicted their
English word reading over and above the contributions
of English spoken language proficiency (Durgunoglu
et al., 1993). Similarly, kindergarten phonological aware-
ness in Spanish effectively contributes to English word
reading 2 years later (Manis et al., 2004). Thus, while
English reading of course relies on children's proficiency
with English language sounds, young bilinguals can ef-
fectively utilize phonological awareness from Spanish to
support word reading in English.

Due to the phonological overlap and shared or-
thographic system of English and Spanish, orthographic
knowledge and word identification skills may also be
shared across languages. For instance, Spanish or-
thographic processing, or sensitivity to regularities in
print, is associated with concurrent English reading
outcomes in second- and third-grade English learn-
ers (Sun-Alperin & Wang, 2011), as well as fourth- and
seventh-grade Spanish heritage speakers (Deacon et al.,
2013). Furthermore, Spanish print knowledge in kinder-
garten contributes to English word reading two years
later (Manis et al., 2004). Word reading outcomes are
also closely associated across these languages. English
learners’ Spanish word reading in kindergarten pre-
dicts unique variance in their English word reading in
first grade (Paez & Rinaldi, 2006), and kindergarten
letter knowledge and phonological awareness as mea-
sured in Spanish even predicts first-grade reading com-
prehension (Lindsey et al., 2003). Importantly, although
English and Spanish orthographies are similar, they
differ in the consistency of sound-to-print mappings:
Spanish is a relatively phonologically transparent lan-
guage, while English is more opaque. This difference
in orthographic transparency may affect the bilingual
transfer of orthographic knowledge. Evidence from
French—English bilinguals indicates that orthographic
knowledge may transfer from French (the more trans-
parent language) to support English, but perhaps not
from the opaque to the transparent language (Chung
etal., 2017).

In sum, phonological and orthographic aware-
ness appear to be shared language-general skills for
Spanish—English bilinguals, leading to cross-linguistic
transfer of word reading skill. When we consider this
evidence in light of the Simple View of Reading (Hoover
& Gough, 1990), which conceptualizes reading com-
prehension as the product of word identification and
language comprehension, the shared skills underlying



BILINGUAL READING COMPREHENSION

883

CHILD DEVELOPMENT

word reading in Spanish and English should logically
bolster bilinguals’ reading comprehension in both of
their languages.

Language-specific knowledge

In addition to single word identification, successful
reading comprehension relies on language comprehen-
sion skills, including vocabulary, semantics, and syntac-
tic knowledge (Hoover & Gough, 1990). However, unlike
word identification, prior research has found little to
no association among these language subskills between
children's two languages (for a review, see Melby-Lervag
& Lervag, 2011, 2014). Because semantics and morpho-
syntax are largely language-specific, these linguistic
resources are less likely to transfer across languages
(Chung et al., 2019).

The Simple View of Reading (Hoover & Gough, 1990)
suggests that oral language comprehension, often oper-
ationalized in terms of vocabulary and semantic knowl-
edge, is crucial for successful reading comprehension.
Prior research has found little to no association between
bilingual children's vocabulary or semantics across their
two languages (Melby-Lervag & Lervag, 2011, 2014).
Bilingual children develop shared and distinct vocab-
ulary in each of their languages (Pearson et al., 1995),
and vocabulary in one language does not generally
transfer to support literacy in the other language. In a
sample of second- and fourth-grade Spanish—English
bilinguals, Spanish semantic knowledge, morphologi-
cal awareness, and syntactic awareness did not contrib-
ute to English reading comprehension (Proctor et al.,
2012). Similarly, English learners’ Spanish and English
vocabulary knowledge and oral language skills were re-
lated to children's reading comprehension within each
language, but not across languages (Manis et al., 2004;
Nakamoto et al., 2008). Unlike phonological awareness,
orthographic knowledge, and word reading skill, bilin-
guals’ language comprehension skills in one language
are less likely to support their reading comprehension in
their other language.

Although oral language comprehension is largely
language-specific and unlikely to transfer, Spanish—
English bilinguals may nevertheless benefit from shared
Latin cognates. Pérez et al. (2010) found that bilingual
kindergarteners and first graders with greater Spanish
exposure knew more English cognates than their peers
with greater English exposure, suggesting the possible
transfer of semantic knowledge from Spanish to English.
In a sample of fourth graders, English-dominant bilin-
guals performed better than their monolingual peers
on their knowledge of Latin cognates, while Spanish-
dominant bilinguals performed equivalently to mono-
linguals, despite having lower non-cognate vocabulary
(Kuo et al., 2017). Furthermore, children's ability to rec-
ognize Spanish—English cognates was positively related

to English reading comprehension in a sample of bilin-
gual fourth and seventh graders (Ramirez et al., 2013).
In other words, Spanish morphology and vocabulary
indirectly affected children's literacy skills through their
English cognate vocabulary (Ramirez et al., 2013). This
point of language contact opens the tantalizing possi-
bility that for Spanish—English bilinguals in particular,
even Spanish-specific knowledge may positively support
English reading comprehension.

Much like vocabulary acquisition, bilinguals acquire
language-specific morphosyntactic properties of each
language simultaneously (Genesee et al., 2006; Goldstein,
2004; Meisel, 2001). While there is limited work to our
knowledge on the relation between English and Spanish
syntactic awareness, a few correlational studies have re-
ported weak, non-significant relations across languages.
For instance, bilingual first graders’ performance on
measures of syntactic awareness in Spanish, including
verb tense, noun-verb agreement, and adjective pro-
duction, was not correlated with their performance on
equivalent tasks in English (Gottardo, 2002). Similarly,
Swanson et al. (2008) revealed no association between
English and Spanish syntax among bilingual third grad-
ers. Although English and Spanish syntax each con-
tributed to within-language reading outcomes, Spanish
syntax was not associated with English reading com-
prehension (Swanson et al., 2008). While it is important
to note that there is some overlap in syntactic structure
between English and Spanish, we would nevertheless
expect less robust relations between morphosyntax and
cross-language reading skill.

Negative associations between
English and Spanish

Although a large body of work suggests that Spanish
skills support English reading, others have found a
negative relation between Spanish and English read-
ing outcomes. For instance, although Swanson et al.
(2008) found that phonological awareness in English
and Spanish were positively correlated, they observed
an opposite effect on literacy: English phonology was
positively associated with English word reading, while
Spanish phonology was negatively associated with
English word reading. The authors suggest that in this
sample of English language learners (ELLs), dominance
in one language may impede the development of linguis-
tic skills in the lower proficiency language (Swanson
et al., 2008). These inconsistent findings point to the
importance of considering the relative strength and
unique contributions of a child's two languages to their
literacy success. Specifically, bilingual proficiency is
shaped by the relative balance of knowledge across the
two languages (e.g., Hoff et al., 2021; Pefia et al., 2016)
that results from the diversity of language experiences.
In other words, those with more balanced dual-language
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proficiency and use may demonstrate qualitatively dif-
ferent neuro-cognitive systems for language than less
balanced bilinguals. (e.g., Claussenius-Kalman et al.,
2021). For instance, more balanced Spanish—English bi-
linguals may develop greater automaticity for the pro-
cessing of shared lexical elements and greater sensitivity
to those word structures that are unique to each of their
languages (Sun et al., 2022). Bilingual readers are far
from monolithic, and studies of bilingual literacy acqui-
sition must consider the contributions of each language
separately, the relative differences in proficiency, and
how the two languages interact.

In sum, bilingual reading comprehension is complex.
Successful reading comprehension integrates word rec-
ognition and language comprehension skills (Hoover &
Gough, 1990; Perfetti & Stafura, 2014). It is also import-
ant to acknowledge that decoding and comprehension
can be independently impaired, as prior research has
distinguished poor decoders from poor comprehenders
(Spencer & Wagner, 2018). For a bilingual child, the
shared and language-specific skills underlying reading
comprehension develop in tandem and interact with
one another. The emergence of this dynamic language
system is largely influenced by developmental contexts.
Thus, to better understand the cross-linguistic interac-
tions that support bilingual literacy, we must first turn to
two contextual factors that influence bilingual language
development: the critical roles of socioeconomic status
(SES) and bilingual language usage.

Bilingual language environment

Children's language environment at home plays a major
role in bilingual language acquisition (McCardle and
Hoff, 2006). Two types of interrelated home-based ex-
periences have been at the forefront of literacy inquiry
in child development: first, the effects of socioeconomic
factors on literacy outcomes, and second, the quantity of
language that children are experiencing.

Socioeconomic status is related to the proximal lan-
guage and literacy practices at home such as amount
and richness of language stimulation (Hoff, 2003, 2006;
Noble et al., 2006), as well as encouragement of bilin-
gual competence (Pearson, 2007). For instance, higher
SES is associated with the use of more complex and re-
sponsive language as a family (e.g., more extensive vo-
cabulary, longer sentences, more complex grammar;
Hart & Risley, 1995; Pace et al., 2017). Nevertheless, chil-
dren from language-minority homes across varied SES
backgrounds may have different language development
trajectories than their middle-class monolingual peers
(e.g., Hernandez et al., 2007; Hoff, 2013). Given that lan-
guage minority status is often confounded with SES in
the United States, it has proven difficult to tease apart
the effects of language status on children's reading and
academic development.

The language environment at home, independent of
SES, also contributes to children's language proficiency
(e.g., Romeo et al., 2018). Bilingual children's daily use
of each of their languages is strongly associated with
their language development (Bedore et al., 2016). It is
well documented that opportunities to hear (input) and
use (output) language are strong predictors of children's
knowledge of semantics and morphosyntax in each of
their languages at school entry (Bohman et al., 2010).
Similarly, current input and output in Spanish and
English can explain preschoolers’ dual-language pro-
ficiency and relative bilingual balance (Bedore et al.,
2012). For slightly older children, the importance of con-
tinued bilingual experience becomes evident. First and
third graders, studied in U.S. educational contexts, make
steady gains in English (the primary language of educa-
tion) but only make gains in Spanish if they continue
to hear and use the language (Bedore et al., 2016; Pratt
et al., 2020).

The current study

The overarching goal of this study is to shed light on the
interdependence of Spanish and English as they relate
to bilingual children's successful reading acquisition,
accounting for the influence of varied bilingual envi-
ronments. This goal is addressed through three spe-
cific research questions. First, what are the shared and
language-specific aspects of bilingual competence in
the context of phonological awareness, semantics, and
grammar knowledge? Second, how do Spanish—English
bilingual children's heritage language use and socio-
economic environment influence these language and
literacy skills? Finally, how does language proficiency
in Spanish and English contribute to children's reading
comprehension in both of their languages, Spanish and
English? To answer these questions, we examined the
relation between bilingual environment, dual language
proficiency, and reading comprehension in a sample of
132 Spanish—English bilingual children.

Figure 1 displays the proposed model to be tested in
the current study. Some linguistic skills, such as phono-
logical awareness, are likely shared across languages.
For Spanish—English bilinguals specifically, prior work
suggests that shared phonological and orthographic
awareness contribute directly to single word identifica-
tion in both languages (Dickinson et al., 2004; Leafstedt
& Gerber, 2005; Manis et al., 2004). Other skills, such
as children's sensitivity to language meaning and struc-
ture, support both single-word reading and comprehen-
sion, but are more likely to be language-specific. Guided
by the Integrated Multilingual Model (MacSwan, 2017)
and theories of bilingual transfer (Chung et al., 2019),
we predict that while the association between linguis-
tic competence and reading comprehension might be
language-specific, children's reading comprehension in
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FIGURE 1

their heritage language may nevertheless contribute to
their reading comprehension in English. Furthermore,
we predict that children's home environments will con-
tribute to their bilingual language skills, indirectly
influencing literacy success. Through the deeper under-
standing of shared and language-specific literacy skills,
we hope to inform both theories of bilingual language
and reading development as well as instructional prac-
tices to best support bilingual readers.

METHOD
Participants

One hundred and thirty-two Spanish—English speaking
bilingual children participated in the study (52% female,
Mage = 8.75, range = 6.67-11.67, see Table 1). Participant
selection criteria included exposure to Spanish at birth,
and to English prior to age five, as well as a minimum of
two continuous years of daily English use in the United
States prior to testing. English was the primary language
of instruction at school for all participants. All partici-
pants had at least one native Spanish-speaking parent
who reported consistent use of Spanish at home. 98% of
the parents identified as Hispanic, Latin, or of Spanish
origin and 2% of the parents identified as mixed (as re-
ported in the background questionnaire). Approximately
27% of the participants (N = 35) attended a Spanish her-
itage language-learning school for 2-3 h per week, which
assigned daily Spanish language and literacy homework,
while another 10% (N = 13) received 1-2 h of Spanish
language and reading instruction at school. On average,
participants were in third grade at the time of testing
(full range of grades are as follows: N = 4 finished kin-
dergarten, N = 26 in first, N = 19 in second, N = 37 in
third, N = 32 in fourth, N = 8 in fifth, and NV = 6 in sixth).
All children had normal hearing, no known neurological
conditions, or learning impairments.

Conceptual model of Spanish-English bilingual reading comprehension

Participants were recruited in Southeast Michigan,
USA by a community liaison. This geographical re-
gion of the country is composed of majority White and
English-dominant communities. Participants came from
middle-class homes with a median household income on
par with the surrounding county-level and national-level
norms (U.S. Census Bureau, 2019). The majority of our
participants (~70%) had at least one parent who held a
bachelor's degree or higher, indicating relatively high ed-
ucational attainment.

Procedure

Prior to the lab visit, parents completed a 24-item ques-
tionnaire over the phone to determine the child's eligi-
bility for participation, as well as a language experience
questionnaire detailing the child's daily use of Spanish
and English (see Measures for more detail). During the
laboratory visit, participants completed assessments of
language and literacy in Spanish and in English (coun-
terbalanced) with a native speaker of that language.
Parents completed a 43-item survey that included ques-
tions regarding the family's socioeconomic information
(e.g., parental educational, household income), and pa-
rental perceptions of economic and cultural socializa-
tion (retrieved from: www.macses.ucsf.edu). Families
received monetary compensation and a small gift bag
for participation.

Measures

Bilingual language use

To examine a child's everyday bilingual language use,
parents completed the Bilingual Input Output Survey

(BIOS; Pefia, Gutierrez-Clellen, et al., 2018) describing
the quantity of their child's home and school language
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TABLE 1 Descriptive statistics of child and parent/family variables. N = 132 (52% female, 48% male)
N M (SD)
Child age (years) 132 8.75 (1.41)
Child grade 132 2.96 (1.37)
Parent 1 education 127 2.83 (1.13)
Parent 2 education 117 2.85(0.99)
1. Primary & secondary school 41
2. GED & associate degree 37
3. Bachelor's degree 86
4. Master's & doctoral degree 80
Household income 125 2.46 (0.75)
1. <$12,000 14
2. $12,000-$50,000 44
3. §50,000-$100,000 62
4.>$100,000 5
Subjective SES—National® 126 7.8 (0.18)
Subjective SES—Community* 126 6.7 (0.19)
Children who qualified for free/reduced lunch 39
English Spanish
Age of first words (years) 132 2.39 (1.30) 1.02 (0.40)
Age at which child started reading 132 5.14 (1.07) 5.28 (1.29)
Weekly hours speaking each languagcb 132 135.87 (19.5) 57.33 (17.3)
t
Woodcock Assessments (standard scores)
Phonological awareness 109 107 (19) 102 (19) 3.29"
Word reading 127 110 (13) 103 (29) 378"
Reading comprehension 121 98 (12) 84 (21) 9.89"
Bilingual English Spanish Assessment (% correct)
Semantic knowledge 120 74 (18) 63 (21) 6.84"
Morphosyntax knowledge total 117 88 (12) 63 (24) 11.60°
Cloze items 118 86 (15) 61 (26) 11.41"
Sentence repetition 117 90 (12) 66 (26) 10.09°

Abbreviations: GED, general education diploma; SES, socioeconomic status.

“Parent response from the McArthur Subjective Socioeconomic Status questionnaire measured with respect to the community and the national level. Scale ranged

from 1 to 11.

® Hours speaking each language in a typical week measured with the Bilingual Input Output Survey (Pena et al., 2008).

*p < .0l

use to the best of their ability. This questionnaire asked
parents to detail a typical weekday and a typical week-
end day of the child on an hour-by-hour basis, including
the language(s) the child is exposed to inside and outside
of the home. Parents reported both interpersonal inter-
actions and use of technology and media. Specifically,
we asked parents to indicate what the child is typically
engaged in (e.g., breakfast, play), who is interacting
with the child during each activity (e.g., parent, sibling),
and using what modality (e.g., phone/TV, book/home-
work). For instance, a child may be independently read-
ing and receiving language input in one language (e.g.,
Spanish or English), while producing little to no out-
put. Alternatively, at the dinner table, the child might

be actively engaging with family members and receiving
language input in Spanish while producing output in
both Spanish and English. Based on this hour-by-hour
report, we calculated the number of hours children spent
hearing (input) and speaking (output) each of their lan-
guages, and a relative percentage of time spent using each
language for each child. Given that most bilingual par-
ticipants in our sample are exposed to and use English
most of the time (e.g., at school, at home with siblings,
etc.), we used the approximate number of hours spent
speaking Spanish in a typical week as a direct measure
of heritage language experience. Thus, our independ-
ent variable is the hours of children's Spanish language
use in a typical week, calculated using the formula:
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5 X (hours of typical weekday Spanish use) + 2 X (hours
of typical weekend day Spanish use). This measurement
approach has been validated by the developers of BIOS
(Pena, Gutierrez-Clellen, et al., 2018) and yields bilin-
gual experience values that correspond well to children's
dual language proficiency (Pefia et al., 2021), although
the measure does not tease apart differences in input mo-
dality (e.g., phone/TV, book/homework).

Bilingual language proficiency

Phonological awareness, the ability to understand and
manipulate units of sound in spoken language, was
measured using Woodcock Sound Awareness in both
languages (Mufioz-Sandoval et al., 2009; Woodcock
et al., 2001). Participants completed all four subtests
of this assessment, which measured Rhyming (e.g.,
“What rhymes with “moon?”), Deletion (e.g., “Say
swimmer without /er/”), Substitution (“If you replace
the word sun in sunny with fun, what word would it
be?”), and Reversal (e.g. “If you say the sounds in the
word back (b-a-k), and then say them backward, what
word would it be?”).

Spanish and English language comprehension
was measured using the Bilingual English Spanish
Assessment—Middle Elementary (Pena et al., 2008). This
assessment is normed specifically with Spanish—English
bilinguals ages 7-12 in the United States. The Semantic
Knowledge subtest measures semantic breadth and depth
to assess how children organize and gain access to their
lexical system (Peiia et al., 2003). Participants are shown
pictures and asked questions that tap into semantic
knowledge such as category generation (e.g., Tell me all
the zoo animals you can think of), similarities and dif-
ferences (e.g., What makes these two gifts alike?), analo-
gies (e.g., Legs are to table as wheelsareto ______ ), and
functions (e.g., What do lungs do?). The Morphosyntax
Knowledge subtest examines grammatical morphemes
and sentence structures, using both Cloze and Sentence
Repetition items (Gutiérrez-Clellen & Simon-Cereijido,
2007).

Literacy outcomes

Bilingual reading outcomes were measured using the
Woodcock-Johnson and Woodcock—Mufioz word read-
ing and reading comprehension subtests. The Letter-
Word Identification (WID) subtest required children
to read single words of increasing difficulty out loud.
Words were only scored as correct if they were fluidly,
not sound-by-sound, and with correct pronunciation.
The Passage Comprehension (PC) required participants
to read short cloze sentences and fill in a missing word.
Children completed both WID and PC in English and
Spanish.

Data analysis

The goal of this study was to examine the relation be-
tween children's bilingual home environment, language
proficiency, and their reading outcomes. We used a two-
step approach to structural equation modeling (SEM),
computed using Mplus8 (version 1.6; Muthén & Muthén,
2012). First, we used an exploratory factor analysis
(EFA) to determine the appropriate factor structure of
the measurement model. Second, we constructed a
structural equation model to confirm the factor loadings
onto their latent variables from the measurement model
(confirmatory factor analysis), and analyze the within
and cross-language associations between the latent con-
structs and observed variables, and their contributions
to reading comprehension in both languages. All data
were analyzed using full-information maximum likeli-
hood estimates to maximize usable data (Byrne, 2001).
The largest amount of data missing is no more than
20% for any given variable, with most variables missing
<10% of the total sample, within the accepted bounds
(Kline, 2015). Below, we present three structural models
we tested.

RESULTS
Descriptive statistics

Participants had age-appropriate language and literacy
scores in English and Spanish across all assessments (see
Table 1). Paired sample #-tests across assessments revealed
significant differences between Spanish and English.
English assessment scores were higher than Spanish
across all measures (p < .01). Correlations among study
variables, controlling for participant age and gender, are
reported in Table 2. The language and literacy tasks were
correlated within and across languages to varying degrees,
indicating reciprocal relations between language and lit-
eracy abilities in Spanish and English. Children's language
and literacy skills were also correlated with components of
SES and hours speaking Spanish. Parental education was
positively correlated with all measures of language and lit-
eracy across both languages. Household income was posi-
tively correlated with English morphosyntactic knowledge
but no other language or literacy measures. The number of
hours speaking Spanish positively correlated with Spanish
morphosyntax knowledge and negatively correlated with
English morphosyntax knowledge.

Exploratory factor analysis

Home environment

We measured home environment in terms of children's
dual-language usage and familial SES. To capture the
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multifaceted aspects of SES, we computed an EFA using
participants’ reported household income, parental edu-
cation, perception of social status at the community
level, and perception of social status at the national level.
The EFA revealed that all indicators of SES loaded onto
a single factor. However, subjective social status at the
community level had a low factor loading on the latent
variable relative to other indicators and did not corre-
late as strongly with other SES variables. We, therefore,
removed this variable and moved forward with a latent
SES variable comprised of household income, parental
education, and perception of social status at a national
level. This model was a good fit (see Table 3; Figure 2;
27/(2) = 1.17, comparative fit index [CFI] = 1.00, Tucker—
Lewis index [TLI] = 1.00, root mean square error of ap-
proximation [RMSEA] = .00, standardized root mean
square residual [SRMR] = .01). We additionally entered
the number of hours spent speaking Spanish as an ob-
served measure of language experience into our struc-
tural equation model (Pefia et al., 2008).

Bilingual language proficiency

To identify a factor structure of language proficiency
broadly, we computed an EFA that estimated two to
four factor structures across measures of phonologi-
cal awareness, semantic, and morphosyntax knowledge
in both languages. While the fit statistics revealed that
the four-factor model was the best fit model initially,
a closer examination of factor loadings showed that
children's rhyming ability in both Spanish and English
clustered together to form an independent fourth factor
(see Supporting Information). Based on this clustering
pattern, we used a three-factor model with latent con-
structs of Phonology in both languages, English lan-
guage knowledge, and Spanish language knowledge (see

CHILD DEVELOPMENT

Table 3; 7%(52) = 81.99, CFI1= 97, TLI = .95, RMSEA = .06,
SRMR = .03). This factor structure suggested a single,
language-general construct underlying phonological
awareness, and separate language-specific constructs
for English and Spanish semantic and morphosyntactic
knowledge (see Figure 2 for factor loadings).

Full structural model(s)

The aim of the study was to better understand the mecha-
nisms underlying bilingual literacy development. In three
separate structural models, we tested direct and indirect
paths between measures of SES and children's bilingual
language environment in the home, bilingual language
skills, and reading outcomes. Raw scores of Spanish and
English word reading and reading comprehension were
entered as observed variables for each structural model
tested. Analyses used raw scores from all language and
literacy assessments and controlled for age. Regression
coefficients between age and all latent variables of lan-
guage skills, bilingual word reading skills, and English
reading comprehension were significant, p < .001. We
did not control for age of English acquisition, as all par-
ticipants were early exposed before the age of five (see
Table 1, Bedore et al., 2016). Correlations among latent
variables of phonological awareness and Spanish and
English language skills were included in the model.

Model 1—Test of the conceptual model

The first structural model tested the paths specified
by the theoretical model in Figure 1 (see Figure Sl for
results). As prior literature suggests, word reading in
English and Spanish seems to rely primarily on shared
skills of phonological and orthographic awareness. This

TABLE 3 Fit statistics of exploratory factor analyses and full structural model

Model Ve df CFI TLI RMSEA SRMR
Bilingual language knowledge
2 factor 133.41° 64 93 90 09 04
3 factor® 81.99™ 52 97 95 .06 03
4 factor 59.81" 41 98 96 .06 02
Home environment
1 factor 52.48 5 .85 .67 27 .07
1 factor, revised® 1.04 2 1.0 1.0 .00 01
Full structural model
Model 1 34495 225 95 93 .06 .06
Model 2 346.50™" 224 94 93 .06 .06
Model 3 325.53"" 209 94 93 .06 .06

Abbreviations: CFI, comparative fit index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; TLI, Tucker—

Lewis index.
?Final measurement models.
*p <.05.; **p <.01.; ***p < .001.
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FIGURE 2 Standardized factor loadings (SE) for language-specific and language-general components, and socioeconomic status, onto
latent construct

- English
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i 2 Awareness | ™ $ .26
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FIGURE 3 Model 2—Accounting for phonology & bilingual word reading skills. Structural equation model of home environment,
bilingual language skills, and reading outcomes showing standardized path coefficients (controlling for age). Bidirectional arrows denote
correlations. Unidirectional arrows denote model paths. Not pictured are direct paths between English language knowledge and Spanish
reading comprehension (f# = .00, p = .99) and Spanish language knowledge and English reading comprehension (f = —.12, p = .15)

is evident in the strong positive bivariate correlations this proposed structural model. Although the model
between measures of phonological awareness and word had good fit (see Table 3; y*(252) = 344.95, CFI = .94,
reading within and across the two languages (see Table 2). TLI = .93, RMSEA = .06, SRMR = .06), the standard-
In line with this pattern of data, we observed high col- ized path coefficient of 1.08 indicates large overlap in
linearity between the phonological awareness latent shared variability between the phonological awareness
variable and Spanish word reading skills when testing latent variable and Spanish word reading scores making
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this model inadmissible. Thus, in order to account for
phonological and word reading skills in both languages,
we tested a second structural model in which we mod-
eled the correlations between these variables rather than
modeling the directional paths.

Model 2—Modeling Spanish and English
single word reading

The second structural model we tested is shown in
Figure 3. The model yielded a good fit for our data
(see Table 3; X2(224) = 346.50, CFI = 94, TLI = .93,
RMSEA = .06, SRMR = .06). Standardized p-
coefficients among all direct paths tested are shown
in Figure 3 and indirect paths tested are reported in
Table S2. The model explained a large percentage of
the variance in children's English (R* = .89, p < .001)
and Spanish (R? = .87, p < .001) reading comprehension
outcomes.

As predicted, we observed that children's home en-
vironments made important contributions to their bi-
lingual language skills. SES had a direct effect on the
three language-general and language-specific latent con-
structs, as well as an indirect effect on English reading
comprehension through English knowledge (f = .23),
and on Spanish reading comprehension through Spanish
language knowledge (f = .14). The number of hours
speaking Spanish was directly associated with Spanish-
specific language skills, and indirectly associated with
Spanish reading comprehension via Spanish-specific
knowledge (f = .14).

Children's phonological awareness, English-
specific knowledge, and Spanish-specific knowledge
were all related to their bilingual word reading profi-
ciency. Spanish word reading was directly influenced
by both Spanish- and English-specific knowledge. In
contrast, English word reading was only associated
with English-specific knowledge. As expected, there
was a significant correlation between the shared pho-
nological awareness construct and Spanish (f = .43)
and English (# = .47) word reading as well as a strong
correlation between Spanish and English word reading
(p=.67).

Spanish reading comprehension was directly associ-
ated with children's Spanish-specific knowledge (5 = .38)
and word reading skills (4 = .45), but not English-specific
knowledge. English reading comprehension was directly
associated with children's English language knowl-
edge (f = .54) and word reading skills ($ = .28), but not
Spanish-specific knowledge or word reading. We also
observed evidence of cross-linguistic transfer on bilin-
gual reading comprehension. English word reading skills
directly contributed to Spanish reading comprehension
(f = .24), and finally, Spanish reading comprehension
directly contributed to English reading comprehension

(B = .26).

Model 3—Assessing word reading “balance”

We also tested an alternate model accounting for word
reading skills in both languages by computing a measure
of children's relative word reading proficiency in English
compared to Spanish (see Figure 4). In Spanish—English
bilinguals, prior work suggests that shared phonologi-
cal and orthographic awareness contribute directly to
single word identification in both languages (Dickinson
et al.,, 2004; Leafstedt & Gerber, 2005; Manis et al.,
2004). Given the likely transfer of these skills between
English and Spanish, a “balance” measure may repre-
sent word reading skills within this sample of bilingual
children who are highly proficient in both languages.
Specifically, we calculated word reading balance, in this
case, from raw word reading scores using the equation
:pj‘;i: gig;gzgiz: xig. This results in scores ranging from 1
(}l))etter word reading in Spanish) to —1 (better word read-
ing in English). A score of 0 indicates equal bilingual
word reading proficiency. Participants varied widely
in their word reading ability across languages, ranging
from —0.67 to 0.22; however, most children were relatively
well-balanced though slightly more English-dominant
readers (mean balance score = —0.05; see Figure 4).
This alternate model also yielded a good fit for our data
(4*(209) = 325.43, CFI = .94, TLI = .93, RMSEA = .06,
SRMR = .06).

DISCUSSION

How does a bilingual child's proficiency in each of their
languages, as well as their language use at home, sup-
port bilingual reading comprehension? To answer this
question, we used SEM to examine the relations between
Spanish—English bilingual children's language and lit-
eracy skills, SES and language environment in the home,
and their Spanish and English reading outcomes. We
present three major findings. First, bilingual children's
language knowledge includes largely shared (e.g., phono-
logical awareness) and language specific (e.g., morpho-
syntax and semantics) components, which make distinct
contributions to literacy. Second, children's home en-
vironments, including SES and heritage language use,
make distinct and meaningful contributions to their lan-
guage and reading outcomes in each of their languages.
Third, children's Spanish literacy makes a direct contri-
bution to children's reading comprehension in English.
We address each of these findings and their implications
in turn.

Shared and discrete skills

Theoretical models suggest that the mechanisms for read-
ing in two languages are developmentally interdependent
(see review by Chung et al., 2019). For a bilingual child,
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learning to read thus builds on their existing proficiency
of the two languages. The first goal of the study was to
understand the interrelation of English and Spanish lan-
guage and literacy skills: which language competencies
are unique to a given language, and which are shared? To
this end, we used EFA to estimate a factor structure of
children's phonological awareness, semantic, and mor-
phosyntactic knowledge in both languages. Our first
set of findings revealed both language-general (shared)
and language-specific (discrete) skills among Spanish—
English bilingual readers.

Our analyses revealed that phonological awareness in
English and Spanish can best be understood as a single,
shared construct. This finding extends prior work sug-
gesting that phonological awareness can transfer from
Spanish (Dickinson et al., 2004; Durgunoglu et al., 1993;
Leafstedt & Gerber, 2005) and Italian (D’Angiulli et al.,
2001) to benefit English reading. Recent meta-analyses
also suggest that phonological awareness may be a uni-
tary, shared ability across languages (Branum-Martin
et al., 2015). It is important to note that the present find-
ings may be specific to bilingual speakers of similar or-
thographic systems such as English and Spanish. A large
body of research suggests that phonology can transfer
between alphabetic languages to support literacy (e.g.,
Turkish to Dutch; Verhoeven, 2007). Yet, similar in-
quiries with more distant language pairings have been
mixed (e.g., Branum-Martin et al., 2012; Koda, 2007,
Liow & Poon, 1998). Nevertheless, our results deepen
the understanding of Spanish—English bilingual learn-
ers and provide support for the existence of closely in-
tegrated phonological processing in emerging bilingual
readers (Cummins, 1979; MacSwan, 2017).

Unlike phonological awareness, the analyses suggest
that bilingual children's semantic and morphosyntactic
knowledge are language specific. In our EFA, measures
of English semantics and syntax loaded onto one factor,
while measures of Spanish semantics and syntax loaded
onto a second, separate factor. This finding is also a log-
ical extension of prior work suggesting that bilingual
children's vocabulary and conceptual knowledge may be
different across their two languages (Pena et al., 2016).
Furthermore, studies of syntax have demonstrated inde-
pendent, concurrent and largely monolingual-like devel-
opment for bilinguals with early and systematic exposure
to two languages (e.g., De Houwer, 2005; Meisel, 2001;
Petitto & Kovelman, 2003). Our findings are thus consis-
tent with theoretical frameworks of bilingual language
interdependence (MacSwan, 2017; Proctor et al., 2010),
indicating shared, language-general skills at points of
close contact between languages, as well as language-
specific skills that are less likely to be shared.

Contributions of SES

For many bilingual children in the United States, herit-
age language exposure occurs primarily at home. How
does the language environment in the home contribute
to children's developing dual language skills and their
bilingual literacy outcomes? Bilingualism is often con-
founded with low-SES in the U.S. context, and both bi-
lingual learners and children from low SES homes are
more likely to fall behind in school (Kieffer, 2008). This
makes it of the utmost importance to disentangle the ef-
fects of heritage language use and SES on language and
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literacy development. However, this relationship has
proved elusive in prior literature (see review by Hammer
et al., 2014). Our second set of findings reveals that SES
and Spanish use in the home make distinct and separable
contributions to their language and reading outcomes in
both languages. We constructed a latent variable that
included measures of parental education, household in-
come, and parents’ subjective social status ratings. The
analyses revealed that SES directly relates to shared pho-
nological awareness and language-specific skills. Higher
socioeconomic backgrounds were associated with greater
English-specific knowledge, Spanish-specific knowl-
edge, and improved phonological awareness. Through
these latent factors, SES also contributed indirectly to
word reading and reading comprehension outcomes.

These findings extend prior research highlighting
the importance of SES for literacy development across
monolingual and bilingual populations (Hoff, 2006;
Kieffer, 2012; Mancilla-Martinez & Lesaux, 2011). There
are many possible mechanisms underlying this associa-
tion. For instance, SES is often associated with the lan-
guage environment in the home, including the quality
and quantity of linguistic input, engagement with reading
materials, learning activities, and parents’ own literacy
habits (e.g., Duncan & Brooks-Gunn, 2000; Golinkoff
et al., 2019; Hoff, 2003, 2006; Oller & Eilers, 2002; Pace
et al., 2017; Weisleder & Fernald, 2013). Caregivers in
both monolingual and bilingual higher SES homes more
frequently ask probing questions or ask for explanations
rather than giving directives (Hoff, 2006), which sup-
ports children's language and critical thinking skills.
SES is also associated with the encouragement of bilin-
gual competence (Oller & Eilers, 2002; Pearson, 2007)
and parental involvement in literacy activities (e.g.,
shared book reading) which further promotes children's
interest in reading (Farver et al., 2006). In line with this
prior work, we find that higher SES is directly related to
skills in bilingual children's phonological awareness, as
well as language-specific knowledge in both English and
Spanish.

Contributions of Spanish use

With regard to bilingual language use, we find that
greater Spanish use makes significant contributions,
not only to Spanish language knowledge, but also to
word reading and reading comprehension outcomes.
This finding is particularly noteworthy because all of
our participants were living in majority White, English-
dominant communities in the midwestern United States,
with English as the primary language of instruction in
school. Not surprisingly, parental questionnaires reveal
that children spent on average, less than half of their
time speaking Spanish. Nevertheless, prior work sug-
gests that interactions in a heritage language may help
to scaffold their learning both within and across their

two languages (Ordofez et al., 2002; Proctor et al., 2006,
2010). Consistent with this idea, we demonstrate that
even limited Spanish use as a family makes a significant
impact on Spanish language and literacy knowledge. In
turn, Spanish language and literacy skills have direct
and indirect effects on English literacy.

Spanish use positively relates to Spanish language
knowledge and is not negatively associated with English
language or literacy skills, as revealed through two com-
plementary analytical models of bilingual reading. For
example, bivariate correlations indicate that Spanish
use is positively associated with Spanish morphosyntax
but negatively associated with English morphosyntax.
Critically, the structural model, which considers the
variabilities within and across both English and Spanish
language skills, paints a different picture. Spanish use
is positively associated with Spanish language knowl-
edge (including both semantics and morphosyntax)
and there were no significant associations with English
language knowledge or phonological awareness. This
stands in contrast to the bivariate correlations, which
suggest a negative association between Spanish use and
English skills. A more holistic examination reveals that
Spanish use is not significantly associated with English-
specific knowledge within a larger model of literacy.
This larger model also considers the contributions of en-
vironmental context and literacy skills across both lan-
guages. Additionally, Spanish use is not directly related
to English-specific language or literacy. Nevertheless,
there was a significant indirect effect of Spanish use on
Spanish reading comprehension, which, in turn, is posi-
tively related to English reading comprehension. Within
our sample, Spanish use at home does not obstruct the
English reading process. This finding is in line with prior
works suggesting the positive relation between bilingual
home language use and literacy, and their combined
influence on immigrant children's literacy and broader
academic outcomes (Dressler & Kamil, 2006; Genesee
et al., 2006; Goldenberg et al., 2011).

Bilingual word reading and reading
comprehension

Across schools in the United States, children of all lan-
guage backgrounds are assessed on English reading com-
prehension as a key benchmark for academic success. Yet,
little is known about the influence of heritage language
experiences and proficiency on English reading compre-
hension. Guided by theories of linguistic interdependence,
we tested the pathways between children's Spanish and
English language knowledge and word reading skills in
predicting reading comprehension outcomes. This method
led to our third finding: children's Spanish language and
reading skills significantly support their English reading
success. This finding was supported by two distinct struc-
tural models in a manner we discuss in turn.
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Consistent across both models of bilingual read-
ing was the finding that bilingual children's language-
specific knowledge in English and Spanish, and their
language-general phonological awareness ability, were
directly related to bilingual word reading skills. First,
as expected, stronger English language knowledge was
associated with better word reading and reading com-
prehension in English, while stronger Spanish language
knowledge was associated with better word reading and
reading comprehension in Spanish. Overall, these results
are consistent with the “within language” findings on
reading comprehension and support the understanding
that for readers in later elementary grades, reading com-
prehension is best predicted by their spoken language
knowledge (Lervag & Aukrust, 2010; Manis et al., 2004).

First, we modeled Spanish and English word reading
skills separately, and observed high correlations between
phonological awareness and word reading in each lan-
guage. This is logical, as English and Spanish are both
alphabetic languages and prior work suggests that pho-
nological awareness is the most important predictor of
early literacy acquisition in both languages (Jongejan
et al., 2007). Word reading was also highly correlated
in the two languages, as single word reading in both
Spanish and English rely heavily on phonological aware-
ness and shared sound-to-print correspondences. This
high collinearity is to be expected, given prior literature
suggesting that word reading is correlated across lan-
guages (e.g., Lesaux et al., 2006). Furthermore, English
and Spanish orthographic systems are closely related.
Prior work with speakers of two related alphabetic lan-
guages suggests that print knowledge may transfer from
a bilingual's more transparent language to their more
opaque language (Chung et al., 2017), perhaps strength-
ening the association between word reading in the two
languages.

Because of this close association between word read-
ing in English and Spanish, we also tested a model that
conceptualized word reading in terms of relative balance.
This operationalization was both methodologically and
theoretically principled given the nature of bilingual de-
velopment of these skills (e.g., two language bilingual
ability models; Pefa et al., 2016; Pena, Bedore et al.,
2018), which suggests that shared phonological and or-
thographic awareness contribute directly to single word
identification in both languages (Dickinson et al., 2004;
Leafstedt & Gerber, 2005; Manis et al., 2004). A measure
of word reading balance thus allowed us to test direct ef-
fects of phonological awareness as well as unique effects
of Spanish and English broader language knowledge on
bilingual word reading, tapping into lexical and sublex-
ical processes of phonology, semantics, and orthogra-
phy. Due to the English-dominant literacy instruction
experiences in our bilingual sample, most children were
better at reading in English than in Spanish. As a result,
English word reading was also positively associated with
Spanish reading comprehension, suggesting a reciprocal

relationship in the cross-linguistic support of bilingual
children's literacy. Bilingual word reading balance was
positively associated with Spanish reading comprehen-
sion, meaning that children who were better readers
of Spanish, and thus had a smaller gap between their
English and Spanish word reading proficiency, were
more likely to have higher Spanish reading comprehen-
sion scores.

Language processing in more balanced bilinguals
may differ from bilinguals who are more dominant in
one language (e.g., Claussenius-Kalman et al., 2021; Hoff
et al., 2021, Pena et al., 2016). In our Spanish—English
bilingual sample of children ages 7-11 years old, over-
all, English dominance is more prevalent than balanced
bilingualism and there is no Spanish-dominant profile.
This parallels the data observed in a recent paper by
Hoff et al. (2021), who also argue for a measure of bal-
ance. However, in relation to our literacy results, bal-
anced word reading scores (i.e., good proficiency in both
English and Spanish; see Figure 5) is positively associ-
ated with Spanish reading comprehension, which is pos-
itively associated with English reading comprehension.
This suggests that balanced bilingual proficiency is an
overall strength to children's reading outcomes, poten-
tially facilitated through cross-linguistic interactions.

We initially conceptualized word reading to be sepa-
rate observed variables in our larger bilingual model (see
Figure 1). However, in testing this model, we ran into a
methodological issue of multicollinearity and decided to
approach this aspect of the structural model in two ways.
One approach was to directly map the strong links be-
tween phonological awareness and Spanish and English
word reading through bidirectional pathways (i.e., cor-
relations in the model, see Figure 3), as this was the
source of the multicollinearity. Another approach, given
the strong relationship between English and Spanish
word reading (R* = .49), was to analyze word reading as a
single, relative, “balance” measure. As discussed above,
the balance measure aims to capture those with Spanish
skills relative to English reading skills (see Figure 4 for
full model and Figure 5 for distributions of Spanish and
English word reading standard scores in this sample).

Both conceptualizations of bilingual word reading,
either modeled as two separate skills or as a relative bal-
ance score, revealed a positive association with Spanish
reading comprehension. Furthermore, and perhaps most
importantly, Spanish reading comprehension had a con-
sistent direct effect on English reading comprehension.
This finding supports theories of cross-linguistic inter-
dependence which suggest that literacy in a bilingual
child's heritage language is inextricably tied to their
literacy in the language of schooling (Cummins, 1979).
We also extend prior work by assessing Spanish and
English word-level and comprehension skills in parallel
and the direct influences of one language on the other.
Prior work with bilinguals has mainly highlighted as-
sociations between children's English proficiency and
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English reading comprehension (e.g., Gottardo and
Mueller, 2009; Lesaux et al., 2010; Proctor et al., 2005)
and Spanish proficiency and Spanish reading compre-
hension (Nakamoto et al., 2008; cf. Proctor et al., 2010).
In the present study, we provide evidence of transfer
from English to Spanish, as well as from Spanish to
English. Not only does heritage language reading com-
prehension support reading comprehension in the lan-
guage of schooling, but children's word-level reading
ability, likely driven largely by their English-dominant
schooling context, also has a positive influence on their
heritage language reading comprehension.

The direct effect of Spanish reading comprehension
on English reading comprehension may be largely driven
by children's shared linguistic knowledge at points
of similarity between Spanish and English (Proctor
et al., 2010). For example, Proctor et al. (2017) found
that Spanish syntax at second grade predicted fifth-
grade English spoken language and reading compre-
hension skills. Spanish syntax could be hypothesized to
share cross-linguistic overlap with English syntax given
the fact that word ordering is largely consistent across
Spanish and English. Furthermore, in prior work with
preschoolers, Castilla et al. (2009) found Spanish seman-
tics and syntax predicted English syntax and semantics
8-9 months later. Correlation results from the current
study also speak to this cross-linguistic overlap. In our
sample, Spanish semantic and morphosyntax knowl-
edge both correlated with children's English reading
comprehension skills. Conversely, English semantic and
morphosyntax knowledge also correlated with children's
Spanish reading comprehension.

Another possible contributor to the current results
may bechildren'sdomain-general cognitive skills. Several
executive functioning skills (e.g., working memory) and

meta-linguistic strategies (e.g., making inferences, pre-
dicting) are highly relevant to reading comprehension
and reading success (Bialystok, 2007, 2018). Future stud-
ies may consider including additional measures of gen-
eral cognitive skills in order to tease apart these possible
effects in populations of bilingual children who vary in
their relative dual-language proficiency. Taken together,
we find evidence in support of Spanish—English interde-
pendence, at the sublexical and lexical levels of bilingual
reading development. Importantly, the present study
extends our understanding by measuring both of a bi-
lingual child's languages to show that Spanish reading
further benefits children's English reading outcomes.

Implications

In the United States, national measures of reading
achievement consistently portray bilingual children as
underachieving. Historically, this has raised major con-
cerns over whether bilingual language exposure might in-
terfere with language and literacy acquisition in English.
On the contrary, we find that bilingual children's Spanish
proficiency positively supports their reading comprehen-
sion in English. These findings have important implica-
tions for policy, research, and educational practices.
For example, simultaneous dual-language learning may
provide children with some bilingual reading benefits,
particularly in early development (Berens et al., 2013).
Furthermore, some of our findings may also generalize
to learners of two different or closely related pairings of
languages, particularly in instructional settings.

One important finding from the current study that
contributes to theory and practice is that phonological
awareness across Spanish and English is one shared
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latent construct. Current theoretical models suggest that
phonological awareness may be shared across many lan-
guage pairing (e.g., Chung et al., 2019). While our data
can only inform Spanish—English bilingualism more spe-
cifically, it seems reasonable to think that similar mod-
els of the contribution of phonology would hold across
other language pairings. When teaching phonological
awareness for English reading, perhaps children of dif-
ferent language backgrounds could benefit from bring-
ing in knowledge of the shared sounds between English
and their heritage language (e.g., “What other words can
we think of that also have an “ih” sound?”). We also find
that, in terms of measurement and assessment, including
measurements of language environment and children's
language and literacy knowledge across both languages
is necessary to appropriately understand bilingual de-
velopment (Bedore & Pena, 2008; Kohnert, 2010; Pefia
et al., 2015). Our findings continue to support the idea
that bilingual development in the home should be viewed
as a resource to be encouraged and used to support chil-
dren's academic achievements (Durgunoglu, 2017).

Limitations and future directions

The current study examined a wide age range spanning
a critical developmental period of literacy acquisition.
To address this, we controlled for age in our structural
models. However, there are several age-related differ-
ences worth noting. In general, the relative importance of
decoding and language comprehension skills for reading
comprehension changes during the course of development
(Melby-Lervag & Lervag, 2014). Phonological awareness
and word decoding skills are stronger predictors of read-
ing comprehension in younger elementary children as
compared to older elementary children, who rely more on
oral language skills for reading comprehension (Lervag
& Aukrust, 2010; Manis et al., 2004). Furthermore, recent
work suggests that the relative contribution of phonol-
ogy and semantic knowledge for reading may vary as a
function of age of bilingual exposure (Jasiriska & Petitto,
2018). Our sample was intentionally limited to children
who had been exposed to English (second language) prior
to age five, with the majority of the children exposed prior
to age 3 years old. This methodological decision allowed
us to examine the relative contributions of early English
and Spanish exposure to literacy outcomes in children
with daily usage of and high proficiency in both of their
languages. This is an important addition to the litera-
ture, which has primarily focused on English learners, or
bilinguals with limited proficiency in their language of
schooling. Nevertheless, future studies could expand this
inquiry to ELLs with varying English proficiency to bet-
ter capture the diversity of the bilingual experience.

As some components of our model refer to language-
specific skills, we are unable to speculate about gener-
alizability beyond bilinguals who speak English and

Spanish (or perhaps other closely related languages such
as Portuguese), limiting the conclusions we can draw
from the current study. Future work should examine
other language pairings, particularly bilingual speakers
of two structurally distinct languages and orthographies
such as English and Chinese, or English and Arabic.
Similarly, we should also consider speakers of two more
closely related languages, as well as less distant language
pairs such as Spanish and Catalan or French and Italian,
as the semantic and morphosyntactic links between the
two languages might lead to additional shared latent
components, impacting the reading system as a whole.
These next steps will strengthen our theoretical under-
standing of bilingual language representations more
broadly and allow us to generalize findings to a wider
array of diverse bilingual learners.

CONCLUSIONS

The study provides three pieces of evidence on the
mechanisms by which bilingualism influences liter-
acy. First, bilingual children's language-general and
language-specific skills each make distinct contribu-
tions to their literacy development. Second, regular
Spanish use positively relates to children's Spanish
language and reading skills and does not detract from
children's English language and reading skills. Third,
children's Spanish reading skills are positively associ-
ated with children's English reading outcomes. These
findings help illuminate the complexities of cross-
linguistic interactions in bilingual literacy develop-
ment, with proximal influences at single-word level
and more indirect relations at the comprehension level.
Together, the findings carry implications for both the-
ory and literacy practices for bilingual learners.
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