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Abstract

This study examines the influence of language environment on language 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 (R2 = .89) and Spanish (R2 = .87) reading comprehension 

outcomes. Findings shed light on the interdependence of Spanish and English as they relate to 

bilingual reading acquisition.

Reading comprehension, or the ability to understand text, is the ultimate goal of learning 

to read. Across the United States, English reading comprehension is a key benchmark for 

academic success, influencing decisions about grade retention and receipt of services for 

language disorders. 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-Lervåg & Lervåg, 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 experiences and literacy skills across their two 
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languages as they contribute to English reading comprehension. In particular, 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 comprehension 

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 conceptualized as consisting of two overarching components: single-word 

identification and generalized linguistic comprehension (Hoover & Gough, 1990). Word 

identification relies heavily on phonological awareness and sound-to-print mapping, 

particularly in alphabetic languages such as English and Spanish. Linguistic comprehension 

is often operationalized as a combination of vocabulary and listening comprehension skills, 

including children’s understanding of meaning and grammar (Melby-Lervåg & Lervåg, 

2014).

Theoretical models of bilingualism suggest that emerging mechanisms for reading in two 

languages are not independent but developmentally interdependent (Chung et al., 2019; 

Cummins, 1979). Bilingual literacy development in one language is inextricably tied to the 

literacy development in their other language through cross-linguistic transfer: the process 

by which specific knowledge in one language may influence literacy development in 

another language (Chung et al., 2019). The Integrated Multilingual Model (MacSwan, 2017) 

suggests that a bilingual’s linguistic 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 transparent). 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 awareness 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 support 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.
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Shared skills between English and Spanish

Phonological awareness, or sensitivity to the sounds of language, may be a language-

general skill that can transfer between a bilinguals’ two languages (Chung et al., 2019). 

Studies of Spanish–English bilinguals consistently 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 transitional English language programs, children’s Spanish 

phonological awareness was highly correlated with their English word and pseudoword 

reading (Durgunoğlu et al., 1993). Although these children were receiving primarily Spanish 

instruction, their Spanish phonological and word reading skills nevertheless predicted 

their English word reading over and above the contributions of English spoken language 

proficiency (Durgunoğlu et al., 1993). Similarly, kindergarten phonological awareness 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 effectively utilize phonological awareness from Spanish to 

support word reading in English.

Due to the phonological overlap and shared orthographic system of English and Spanish, 

orthographic knowledge and word identification skills may also be shared across languages. 

For instance, Spanish orthographic processing, or sensitivity to regularities in print, is 

associated with concurrent English reading outcomes in second- and third-grade English 

learners (Sun-Alperin & Wang, 2011), as well as fourth- and seventh-grade Spanish heritage 

speakers (Deacon et al., 2013). Furthermore, Spanish print knowledge in kindergarten 

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 predicts unique variance in their English word reading in first grade 

(Páez & Rinaldi, 2006), and kindergarten letter knowledge and phonological awareness as 

measured in Spanish even predicts first-grade reading comprehension (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 

language, 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 

transparent language) to support English, but perhaps not from the opaque to the transparent 

language (Chung et al., 2017).

In sum, phonological and orthographic awareness 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 comprehension as the product of word 

identification and language comprehension, the shared skills underlying word reading in 

Spanish and English should logically bolster bilinguals’ reading comprehension in both of 

their languages.
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Language-specific knowledge

In addition to single word identification, successful reading comprehension relies on 

language comprehension skills, including vocabulary, semantics, and syntactic 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-Lervåg & Lervåg, 2011, 2014). Because semantics 

and morphosyntax 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 operationalized in terms of vocabulary and semantic knowledge, 

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-Lervåg & Lervåg, 2011, 2014). Bilingual children develop shared and distinct 

vocabulary 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, morphological 

awareness, and syntactic awareness did not contribute to English reading comprehension 

(Proctor et al., 2012). Similarly, English learners’ Spanish and English vocabulary 

knowledge and oral language skills were related 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, bilinguals’ 

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 bilinguals performed better than their monolingual peers on their 

knowledge of Latin cognates, while Spanish-dominant bilinguals performed equivalently to 

monolinguals, despite having lower non-cognate vocabulary (Kuo et al., 2017). Furthermore, 

children’s ability to recognize Spanish–English cognates was positively related to English 

reading comprehension in a sample of bilingual fourth and seventh graders (Ramírez et al., 

2013). In other words, Spanish morphology and vocabulary indirectly affected children’s 

literacy skills through their English cognate vocabulary (Ramírez et al., 2013). This point 

of language contact opens the tantalizing possibility 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 reported weak, non-significant 
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relations across languages. For instance, bilingual first graders’ performance on measures of 

syntactic awareness in Spanish, including verb tense, noun-verb agreement, and adjective 

production, 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 graders. Although English and Spanish syntax 

each contributed to within-language reading outcomes, Spanish syntax was not associated 

with English reading comprehension (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 reading 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 linguistic 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; Peña et al., 2016) that results from the diversity of 

language experiences. In other words, those with more balanced dual-language proficiency 

and use may demonstrate qualitatively different neuro-cognitive systems for language 

than less balanced bilinguals. (e.g., Claussenius-Kalman et al., 2021). For instance, more 

balanced Spanish–English bilinguals may develop greater automaticity for the processing 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 acquisition 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 recognition and language comprehension skills (Hoover & Gough, 1990; 

Perfetti & Stafura, 2014). It is also important 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 

interactions 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.
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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 experiences 

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 language 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 bilingual competence (Pearson, 2007). For instance, higher 

SES is associated with the use of more complex and responsive language as a family (e.g., 

more extensive vocabulary, longer sentences, more complex grammar; Hart & Risley, 1995; 

Pace et al., 2017). Nevertheless, children 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 language 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 proficiency and relative 

bilingual balance (Bedore et al., 2012). For slightly older children, the importance of 

continued bilingual experience becomes evident. First and third graders, studied in U.S. 

educational contexts, make steady gains in English (the primary language of education) 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 environments. This goal is addressed through three 

specific 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 socioeconomic 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.
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Figure 1 displays the proposed model to be tested in the current study. Some linguistic skills, 

such as phonological 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 identification 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 structure, support both single-word reading and 

comprehension, 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 linguistic competence and reading 

comprehension might be language-specific, children’s reading comprehension in their 

heritage language may nevertheless contribute to their reading comprehension in English. 

Furthermore, we predict that children’s home environments will contribute to their bilingual 

language skills, indirectly influencing literacy success. Through the deeper understanding 

of shared and language-specific literacy skills, we hope to inform both theories of bilingual 

language and reading development as well as instructional practices 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 

participants 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 reported in the background questionnaire). 

Approximately 27% of the participants (N = 35) attended a Spanish heritage 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 kindergarten, N = 26 in first, N = 19 in 

second, N = 37 in third, N = 32 in fourth, N = 8 in fifth, and N = 6 in sixth). All children had 

normal hearing, no known neurological conditions, or learning impairments.

Participants were recruited in Southeast Michigan, USA by a community liaison. This 

geographical region 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 educational attainment.
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Procedure

Prior to the lab visit, parents completed a 24-item questionnaire over the phone to determine 

the child’s eligibility 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 (counterbalanced) with a native speaker of that language. Parents completed 

a 43-item survey that included questions regarding the family’s socioeconomic information 

(e.g., parental educational, household income), and parental perceptions of economic and 

cultural socialization (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; Peña, Gutierrez-Clellen, et al., 2018) 

describing the quantity of their child’s home and school language use to the best of their 

ability. This questionnaire asked parents to detail a typical weekday and a typical weekend 

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 interactions 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/homework). 

For instance, a child may be independently reading and receiving language input in one 

language (e.g., Spanish or English), while producing little to no output. 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 languages, and a relative percentage of time spent 

using each language for each child. Given that most bilingual participants 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 independent variable is the 

hours of children’s Spanish language use in a typical week, calculated using the formula: 

5 × (hours of typical weekday Spanish use) + 2 × (hours of typical weekend day Spanish 

use). This measurement approach has been validated by the developers of BIOS (Peña, 

Gutierrez-Clellen, et al., 2018) and yields bilingual experience values that correspond well to 

children’s dual language proficiency (Peña et al., 2021), although the measure does not tease 

apart differences in input modality (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 (Muñoz-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 
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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 (Peña 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 (Peña 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 differences (e.g., What 

makes these two gifts alike?), analogies (e.g., Legs are to table as wheels are to ______), 

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–Muñoz word reading 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 between 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 constructs and observed variables, and their 

contributions to reading comprehension in both languages. All data were analyzed using 

full-information maximum likelihood 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 t-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 
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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 literacy 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 

literacy across both languages. Household income was positively 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 multifaceted aspects of SES, we computed 

an EFA using participants’ reported household income, parental education, 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 correlate 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; χ2(2) = 1.17, comparative fit index [CFI] = 1.00, 

Tucker–Lewis index [TLI] = 1.00, root mean square error of approximation [RMSEA] = .00, 

standardized root mean square residual [SRMR] = .01). We additionally entered the number 

of hours spent speaking Spanish as an observed measure of language experience into our 

structural equation model (Peña 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 phonological 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 

constructs of Phonology in both languages, English language knowledge, and Spanish 

language knowledge (see Table 3; χ2(52) = 81.99, CFI = .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 mechanisms 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 
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tested. Analyses used raw scores from all language and literacy assessments and controlled 

for age. Regression coefficients between age and all latent variables of language skills, 

bilingual word reading skills, and English reading comprehension were significant, p < .001. 

We did not control for age of English acquisition, as all participants 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 S1 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 is evident in the strong positive bivariate 

correlations between measures of phonological awareness and word reading within and 

across the two languages (see Table 2). In line with this pattern of data, we observed high 

collinearity between the phonological awareness latent variable and Spanish word reading 

skills when testing this proposed structural model. Although the model had good fit (see 

Table 3; χ2(252) = 344.95, CFI = .94, TLI = .93, RMSEA = .06, SRMR = .06), the 

standardized path coefficient of 1.08 indicates large overlap in shared variability between 

the phonological awareness latent variable and Spanish word reading scores making 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 modeled 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; χ2(224) = 346.50, CFI = .94, TLI = .93, RMSEA = .06, SRMR = 

.06). Standardized β-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 (R2 = .89, p < .001) and Spanish (R2 = .87, p < .001) reading 

comprehension outcomes.

As predicted, we observed that children’s home environments made important contributions 

to their bilingual language skills. SES had a direct effect on the three language-

general and language-specific latent constructs, as well as an indirect effect on English 

reading comprehension through English knowledge (β = .23), and on Spanish reading 

comprehension through Spanish language knowledge (β = .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 

(β = .14).

Children’s phonological awareness, English-specific knowledge, and Spanish-specific 

knowledge were all related to their bilingual word reading proficiency. 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 phonological awareness construct and 
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Spanish (β = .43) and English (β = .47) word reading as well as a strong correlation between 

Spanish and English word reading (β = .67).

Spanish reading comprehension was directly associated with children’s Spanish-specific 

knowledge (β = .38) and word reading skills (β = .45), but not English-specific knowledge. 

English reading comprehension was directly associated with children’s English language 

knowledge (β = .54) and word reading skills (β = .28), but not Spanish-specific knowledge 

or word reading. We also observed evidence of cross-linguistic transfer on bilingual 

reading comprehension. English word reading skills directly contributed to Spanish reading 

comprehension (β = .24), and finally, Spanish reading comprehension directly contributed to 

English reading comprehension (β = .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 phonological 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 represent 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 Spanish WID−English WID
Spanish WID+English WID . This results in scores ranging from 1 (better 

word reading in Spanish) to −1 (better word reading 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 (χ2(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, support bilingual reading comprehension? To answer this question, we used 

SEM to examine the relations between Spanish–English bilingual children’s language and 

literacy 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., phonological awareness) and language specific 

(e.g., morphosyntax and semantics) components, which make distinct contributions to 

literacy. Second, children’s home environments, including SES and heritage language use, 

make distinct and meaningful contributions to their language and reading outcomes in 

each of their languages. Third, children’s Spanish literacy makes a direct contribution to 

children’s reading comprehension in English. We address each of these findings and their 

implications in turn.
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Shared and discrete skills

Theoretical models suggest that the mechanisms for reading in two languages are 

developmentally interdependent (see review by Chung et al., 2019). For a bilingual child, 

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 language 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 morphosyntactic 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 suggesting that 

phonological awareness can transfer from Spanish (Dickinson et al., 2004; Durgunoğlu 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 unitary, 

shared ability across languages (Branum-Martin et al., 2015). It is important to note that 

the present findings may be specific to bilingual speakers of similar orthographic 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 inquiries 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 learners and provide support for the existence of 

closely integrated 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 logical extension of 

prior work suggesting that bilingual children’s vocabulary and conceptual knowledge may 

be different across their two languages (Peña et al., 2016). Furthermore, studies of syntax 

have demonstrated independent, concurrent and largely monolingual-like development for 

bilinguals with early and systematic exposure to two languages (e.g., De Houwer, 2005; 

Meisel, 2001; Petitto & Kovelman, 2003). Our findings are thus consistent 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, heritage 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 

confounded with low-SES in the U.S. context, and both bilingual learners and children from 

low SES homes are more likely to fall behind in school (Kieffer, 2008). This makes it 
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of the utmost importance to disentangle the effects of heritage language use and SES on 

language and 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 income, and parents’ subjective social status ratings. The 

analyses revealed that SES directly relates to shared phonological awareness and language-

specific skills. Higher socioeconomic backgrounds were associated with greater English-

specific knowledge, Spanish-specific knowledge, 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 association. For instance, SES is often associated with the language 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 supports children’s language and critical thinking skills. 

SES is also associated with the encouragement of bilingual 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 suggests that interactions in 

a heritage language may help to scaffold their learning both within and across their two 

languages (Ordóñez 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 complementary 
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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 knowledge (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 environmental context and literacy skills across both 

languages. 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 positively 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 language backgrounds are assessed 

on English reading comprehension as a key benchmark for academic success. Yet, little 

is known about the influence of heritage language experiences and proficiency on English 

reading comprehension. 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 structural models in a manner we 

discuss in turn.

Consistent across both models of bilingual reading 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 comprehension 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 comprehension 

is best predicted by their spoken language knowledge (Lervåg & 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 language. This is 

logical, as English and Spanish are both alphabetic languages and prior work suggests 
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that phonological 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 awareness and shared sound-to-print correspondences. This high collinearity 

is to be expected, given prior literature suggesting that word reading is correlated across 

languages (e.g., Lesaux et al., 2006). Furthermore, English and Spanish orthographic 

systems are closely related. Prior work with speakers of two related alphabetic languages 

suggests that print knowledge may transfer from a bilingual’s more transparent language 

to their more opaque language (Chung et al., 2017), perhaps strengthening the association 

between word reading in the two languages.

Because of this close association between word reading 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 development of these skills (e.g., two language bilingual ability models; Peña 

et al., 2016; Peña, Bedore et al., 2018), which suggests that shared phonological and 

orthographic 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 effects of phonological awareness as 

well as unique effects of Spanish and English broader language knowledge on bilingual 

word reading, tapping into lexical and sublexical processes of phonology, semantics, and 

orthography. 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 

comprehension, 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 comprehension 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, Peña 

et al., 2016). In our Spanish–English bilingual sample of children ages 7–11 years old, 

overall, 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 balance. However, in relation to our literacy results, 

balanced word reading scores (i.e., good proficiency in both English and Spanish; see 

Figure 5) is positively associated with Spanish reading comprehension, which is positively 

associated with English reading comprehension. This suggests that balanced bilingual 

proficiency is an overall strength to children’s reading outcomes, potentially facilitated 

through cross-linguistic interactions.

We initially conceptualized word reading to be separate 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 between phonological awareness 
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and Spanish and English word reading through bidirectional pathways (i.e., correlations 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 (R2 = .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 balance score, revealed a positive association with Spanish 

reading comprehension. Furthermore, and perhaps most importantly, Spanish reading 

comprehension had a consistent direct effect on English reading comprehension. This 

finding supports theories of cross-linguistic interdependence 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 associations between children’s 

English proficiency and English reading comprehension (e.g., Gottardo and Mueller, 2009; 

Lesaux et al., 2010; Proctor et al., 2005) and Spanish proficiency and Spanish reading 

comprehension (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 comprehension support reading comprehension in 

the language 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 

comprehension 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 semantics 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 knowledge 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 be children’s domain-general 

cognitive skills. Several executive functioning skills (e.g., working memory) and meta-

linguistic strategies (e.g., making inferences, predicting) are highly relevant to reading 

comprehension and reading success (Bialystok, 2007, 2018). Future studies may consider 

including additional measures of general 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 
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interdependence, at the sublexical and lexical levels of bilingual reading development. 

Importantly, the present study extends our understanding by measuring both of a bilingual 

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 concerns over 

whether bilingual language exposure might interfere with language and literacy acquisition 

in English. On the contrary, we find that bilingual children’s Spanish proficiency 

positively supports their reading comprehension in English. These findings have important 

implications 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 latent construct. 

Current theoretical models suggest that phonological awareness may be shared across 

many language pairing (e.g., Chung et al., 2019). While our data can only inform 

Spanish–English bilingualism more specifically, it seems reasonable to think that similar 

models of the contribution of phonology would hold across other language pairings. When 

teaching phonological awareness for English reading, perhaps children of different language 

backgrounds could benefit from bringing 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 development 

(Bedore & Pena, 2008; Kohnert, 2010; Peña 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 children’s academic achievements (Durgunoğlu, 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 differences worth noting. In general, the relative 

importance of decoding and language comprehension skills for reading comprehension 

changes during the course of development (Melby-Lervåg & Lervåg, 2014). Phonological 

awareness and word decoding skills are stronger predictors of reading comprehension in 

younger elementary children as compared to older elementary children, who rely more 

on oral language skills for reading comprehension (Lervåg & Aukrust, 2010; Manis et 

al., 2004). Furthermore, recent work suggests that the relative contribution of phonology 

and semantic knowledge for reading may vary as a function of age of bilingual exposure 

(Jasińska & Petitto, 2018). Our sample was intentionally limited to children who had been 
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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 literature, 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 better capture the diversity of the 

bilingual experience.

As some components of our model refer to language-specific skills, we are unable to 

speculate about generalizability 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 understanding 

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 literacy. First, bilingual children’s language-general and language-specific skills 

each make distinct contributions 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 associated with children’s English reading outcomes. These 

findings help illuminate the complexities of cross-linguistic interactions in bilingual literacy 

development, with proximal influences at single-word level and more indirect relations 

at the comprehension level. Together, the findings carry implications for both theory and 

literacy practices for bilingual learners.
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CFI comparative fit index
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SEM structural equation modeling

SES socioeconomic status

SRMR standardized root mean square residual
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FIGURE 1. 
Conceptual model of Spanish-English bilingual reading comprehension
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FIGURE 2. 
Standardized factor loadings (SE) for language-specific and language-general components, 

and socioeconomic status, onto latent construct
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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 (β = .00, p = .99) and Spanish 

language knowledge and English reading comprehension (β = −.12, p = .15)
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FIGURE 4. 
Model 3—Assessing word reading “balance”. 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
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FIGURE 5. 
Distribution of Spanish and English word reading standard scores. The histogram shows the 

distribution of ‘bilingual word reading—balance’. Scores range from 1 (better word reading 

in Spanish) to −1 (better word reading in English)
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