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Bilingual children sometimes respond to their interlocutors using a different 

language than the one in which they were addressed. These language choices, their 

concurrent correlates, and relations to subsequent language growth were examined in 91 

Spanish-English bilingual children (44 girls, 47 boys). Children’s language choices were 

assessed at 30 months, and their English and Spanish productive vocabularies and 

receptive language skills were examined at the ages of 30, 36, and 42 months. Children’s 

language choices were concurrently related to English and Spanish productive and 

receptive language scores and to mothers’ English and Spanish proficiency levels. 

Longitudinal multi-level modeling analyses indicated that children’s language choices at 

30 months were uniquely related to language growth on measures of English and Spanish 

productive vocabulary and Spanish receptive language, when controlling for language 

exposure. These findings suggest that language use plays a causal role in language
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development. The findings of this study have implications for the maintenance of 

heritage languages in the U.S. and for the development of children’s English language 

skills. 
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I. INTRODUCTION 

Many children in immigrant families learn to speak the majority language and fail 

to fully acquire their heritage language, despite being exposed to both languages. A 

potentially related phenomenon is the occurrence of conversations in which the parent 

speaks the heritage language and the child uses the majority language in reply (Hurtado 

& Vega, 2004). Such nonconvergent conversations in which a child is addressed in one 

language and responds in another, suggests the child understands two languages well, but 

chooses to speak only one (Ribot & Hoff, 2014). There are hypotheses that suggest that 

children’s language choices when speaking have consequences for language acquisition 

in second-language learning in children and adults (Bohman, Bedore, Peña, Mendez-

Perez, & Gillam, 2010; Swain, 1995, 2000). The existence of passive bilinguals, or 

individuals with equal levels of comprehension but unequal levels of production skill in 

their two languages, suggests the hypothesis that a consistent choice to speak one 

language more than the other may have long-term implications for the development of 

comprehension and production skills.  

As the phenomenon of passive bilingualism suggests, comprehension and 

production skills may have different predictors and separate trajectories throughout 

development. One hypothesis is that the language a bilingual child is exposed to (input) 

may matter more for language comprehension, whereas the language the child speaks 
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(output) may be more important for production. This has been explicitly suggested for 

young bilinguals and for older second language learners (Bohman et al., 2010; Swain, 

2000). This conversational code-switching – defined as the occurrence of bilinguals 

responding to one language using another (Ribot & Hoff, 2014) – is ideal for exploring 

the unique effects of input and output on comprehension and production skills because it 

can create a situation in which the child’s level of output in a language is different from 

his or her level of input. That is, children who always respond to English with English but 

sometimes respond to Spanish with English as well create, by their language choices, a 

circumstance in which their relative English output is likely greater than their relative 

English input. 

Little is known, however, about the factors that lead to conversational code-

switching early in childhood, or about the longitudinal impact that bilingual children’s 

language choices might have on their language development. Understanding the sources 

of comprehension and production development is important because these skills have 

been shown to be independently related to pre-reading skills later in elementary school 

(Wise, Sevcik, Morris, Lovett, & Wolf, 2007). Further, conversational code-switching 

can have serious implications for dual language development and the maintenance of 

heritage languages in bilingual communities if it is found to be predictive of passive 

bilingualism (Park & Sarkar, 2007). 

To date, only one study has investigated conversational code-switching in young 

bilinguals, but results were based on concurrent data and several questions were left 

unanswered (Ribot & Hoff, 2014). In their study of Spanish-English bilingual children, 

Ribot and Hoff (2014) found that children who reliably respond in and code-switch to 
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English (i.e., respond in English when addressed in English and code-switch to English 

when addressed in Spanish) had higher English than Spanish productive skills, but did 

not differ in their receptive skills in the two languages. Children who reliably respond in 

and code-switch to Spanish did not show the converse pattern, however. Those who 

switched only to Spanish had stronger Spanish skills in both the expressive and receptive 

domains. In sum, the data from 30-month-old children described in Ribot and Hoff 

(2014) show that children have different patterns of expressive and receptive proficiency 

depending on their conversational code-switching preferences.   

Two questions remained unanswered in those data: (1) Do factors other than 

language skill contribute to conversational code-switching? The finding that the children 

who switched to Spanish did not have better expressive skills, only better receptive skills, 

suggests that other factors may have an influence. For instance, it may be that children 

code-switch in order to accommodate their surroundings (e.g., because they believe their 

interlocutor may understand them better in the other language). It may be that 

environmental factors, such as maternal proficiency, parents’ native languages, or even 

socioeconomic status, play roles in a bilingual child’s choice of language during speech. 

Another alternative that was not explored was the possibility that conversational code-

switching is an imitated activity learned from elders. In sum, additional studies are 

needed to explore all these potential predictors of conversational code-switching first, in 

order to then understand the longitudinal consequences for comprehension and 

production skills. 

The second question left unanswered was: (2) Does conversational code-

switching predict subsequent growth in productive vocabulary and/or language 
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comprehension skills? The concurrent relations show an association with skill. However, 

without longitudinal analyses, it remains unclear whether bilinguals code-switch in 

conversation as a result of their own language abilities (i.e., to fill their own lexical gaps), 

or whether they have stronger skills in one language over the other as a result of their 

code-switching behaviors (i.e., they are stronger in the language they practice most). 

Further, it may be that input leads to an initial tendency to code-switch due to weak 

language skills, but then the output involved in code-switching selectively builds skills in 

that language. Thus, longitudinal studies are needed to determine whether conversational 

code-switching is a predictor or a consequence of skill, and whether comprehension and 

production are differentially predicted by – not just related to – input and output. The 

purpose of this project is to investigate the concurrent correlates of and longitudinal 

outcomes associated with conversational code-switching on Spanish-English bilinguals’ 

comprehension and production language skills in both of their languages. 

Reasons for Code-Switching  

Code-switching in bilingual environments – defined as the alternate use of two 

languages by bilingual speakers – can take many forms and has been well-documented 

(Genesee & Nicoladis, 2007; Lanza, 1997; Toribio, 2011). Code-switching within 

sentences or fragments occurs often in bilingual communication. When speaking one 

language, bilingual individuals may borrow a single word, with its phonological and 

morphological properties, from their other language; as well as switch back and forth 

between languages in the middle of an utterance (intra-utterance code-switching), all 

while maintaining the grammatical rules of both languages. Researchers have 

acknowledged that intra-utterance code-switching occurs in many different bilingual 
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language pairs; for example, in French and German (Meisel, 1994), French and English 

(Paradis, Nicoladis, & Genesee, 2000), English and Norwegian (Lanza, 1997), English 

and Estonian (Vihman, 1998), and English and Spanish (Place & Hoff, 2011). Not only 

have adult bilinguals been found to code-switch often, children as young as two years of 

age also show such behaviors (Lanza, 1992; 1997). Lanza argues that early bilingual 

code-switching and mature bilingual code-switching are in fact language encounters of 

the same kind, though early researchers once thought the two activities to be 

fundamentally different (for example, Vihman, 1985).  

Bilingual adults who are sufficiently proficient in both of their languages are often 

capable of controlling the extent to which they code-switch, accommodating their 

interlocutor (Bialystok, 2001). Bilinguals who are not equally proficient in both their 

languages may code-switch for a different reason; namely, to fill gaps in their lexicons 

(Greene, Peña, & Bedore, 2012). In this scenario, bilinguals will switch away from their 

weaker language. However, it may also be the case that bilinguals code-switch to the 

more prestigious language of their community. Previous studies have shown that in the 

United States, bilingual children tend to switch more to English when addressed in 

Spanish than the other way around (Greene et al., 2012; Gutiérrez-Clellen, Simon-

Cereijido, & Leone, 2009; Ribot & Hoff, 2014). For example, Greene and colleagues 

(2012) found that Spanish-English bilingual 5-year-olds in the U. S. were more likely to 

switch to English when evaluated in Spanish than the other way around, regardless of 

their dominant language. Similarly, Gutiérrez-Clellen and colleagues (2009) found that 5-

year-old Spanish-English bilingual children code-switched more frequently during 

Spanish utterances than English ones when speaking with examiners at their preschool 
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Head Start sites. The authors suggested the children were aware that English was the 

language prescribed by the majority culture in the school environment. Oller and Eilers 

(2002) found that even among Spanish-dominant children in Miami, bilingual children 

spoke English in the hallways between their classes, indicating that they chose to speak 

English even when they were not being required to do so. Moreover, in accounts of adult 

passive bilinguals, the majority language of the community (or more prestigious language 

in the case of English; Eilers, Pearson, & Cobo-Lewis, 2006) is often the spoken 

language, whereas the heritage language is the one that is only understood (Hurtado & 

Vega, 2004). 

In sum, bilingual adults and children may code-switch between words and 

utterances for several reasons. Bilinguals may borrow a word from their stronger 

language when speaking their less dominant language in order to fill gaps in their 

vocabulary. More balanced bilinguals may switch to the particular language of their 

interlocutor in order to cater to the other persons’ level of comprehension or production. 

Alternatively, a bilingual may choose to speak the majority language of his or her 

community for reasons of societal prestige. Finally, it may be that bilinguals code-switch 

for all of these reasons combined. While all the potential reasons for code-switching 

between words and utterances have been studied extensively, little research has focused 

on the reasons why very young bilingual children choose to switch languages within 

speaker turns. The current study seeks to explore these possible predictors and determine 

what consequences, if any, there are of conversational code-switching for the long-term 

development of comprehension and production abilities. 
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Potential Predictors of Conversational Code-Switching  

Child characteristics. One clear correlate of code-switching behaviors is the 

bilingual child’s proficiency in each language – children choose to speak the language 

they know best. Genesee and Nicoladis (2007) state that lexical and morpho-syntactic 

code-switching is a reflection of the young child’s ability to access and creatively use the 

resources from their one language when speaking the other one. Language skill 

dominance has been previously shown to be concurrently related with code-switching 

behaviors (Greene et al., 2012; Ribot & Hoff, 2014). In Ribot and Hoff’s (2014) findings, 

bilinguals who switch to English more than Spanish had higher expressive vocabulary 

scores in English, while those who switch to Spanish more than English had higher 

receptive scores in Spanish. Thus, the data from children who switch to English suggest 

that code-switching may reflect language dominance that is specific to expressive skills. 

However, code-switching cannot simply be a manifestation of expressive language 

proficiency because Spanish-English bilingual children who switch to Spanish do not 

show that predicted pattern. 

Environmental characteristics. In the literature, several environmental factors 

have been found to be concurrently related to code-switching behaviors. First, it may be 

that children switch to the language they hear the most, but this is difficult to isolate from 

proficiency. In Hurtado and Vega’s (2004) account of code-switching in conversations, it 

was probable that the parents who were addressing their children in Spanish had more 

Spanish than English exposure in their daily lives, while the children who answered their 

parents in English likely heard more English than Spanish in theirs. Similarly, Ribot and 

Hoff (2014) found that conversational code-switching was related directly to the relative 
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amount of input children heard at home – children who heard more Spanish switched 

more to Spanish, while those who heard more English switched more to English. Finally, 

children who did not code-switch, as well as those who switched in both directions, 

tended to have the most balanced input.  

Input may not be the only environmental factor that accounts for children’s code-

switching behaviors, however. Another possibility is that children have learned to code-

switch in order to accommodate their surroundings. Parents of Spanish-English bilingual 

preschoolers often report anecdotally that their children know with whom they can speak 

each language. The “context-sensitivity hypothesis” suggests that children’s general 

code-switching choices are sensitive to contextual variables, including those related to 

their interlocutor (Deuchar & Quay, 2000; Genesee, Nicoladis, & Paradis, 1995; Sprott & 

Kemper, 1987). Deuchar and Quay (2000) reported in their account of one Spanish-

English bilingual child that as early as one year and four months of age, the child chose to 

speak English more during English contexts and Spanish more during Spanish contexts. 

Genesee, Nicoladis, and Paradis’ (1995) study of five bilingual children also found that 

children as young as two years of age were able to differentiate with whom they should 

speak each language. Sprott & Kemper (1987) found that 3- and 6-year-old Spanish-

English bilinguals were more reluctant to code-switch with an adult interviewer than they 

were when playing with other bilingual children. All in all, most researchers agree that 

bilingual children tend to use their languages appropriately with different interlocutors.   

 It should follow, therefore, that different factors related to an interlocutor’s 

ability to carry a conversation in a given language – such as the speaker’s proficiency of 

the language or his or her native language – may play a role in the child’s decision to 
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choose one language over the other when speaking with that person (to see how each of 

these components are related to language skills, see Hoff, 2006; Place & Hoff, 2011; and 

Restrepo, 1998). It may also be that the frequency of mixing in English and Spanish of 

mothers affects the child’s decision to code-switch, as mixing has been previously linked 

to children’s language development (Byers-Heinlein, 2012). Moreover, although all these 

properties have been linked to children’s language skills, there is no evidence as of yet 

that links these factors to conversational code-switching behaviors in young bilingual 

children.  

Potential Consequences of Conversational Code-Switching 

Proponents of the “output hypothesis” in second-language learning suggest that 

output (i.e., the speaker’s language use during production) is related to acquisition in a 

unique way (Swain, 2000). The idea is that the more speakers practice a language, the 

better at it they become. The hypothesis that practice is beneficial to performance is not 

unique to language acquisition. In cognitive psychology, the “testing effect” states that 

testing is a powerful means of improving learning – that is, the more students are tested 

on material and asked to successfully recall or recognize it, the better they retain the 

information (in fact, they retain even more information from testing than from repeated 

study; Roediger & Karpicke, 2006). This is consistent with Collie, Maruff, Darby, and 

McStephen’s (2002) research on the beneficial practice effects of testing and retesting on 

cognitive and neuropsychological tests. Collectively, this research suggests that the act of 

producing information has benefits for the retention of that information in a way that 

simply studying it does not. Thus, if producing has been evidenced to be beneficial for 

other aspects of development, and conversational code-switching in bilingualism is a 
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method of output that involves producing one language more than another, then it can be 

hypothesized that conversational code-switching also benefits the development of 

language in the long run.  

Output effects on language. Previous research on second-language learning has 

shown that speaking a language can be beneficial for children’s acquisition of that 

language (Izumi, 2003; Swain, 2000). The unique effects of output on simultaneous 

bilingual language development, however, are often confounded with the strong effects 

of input on language. It has been suggested that in bilingual children, amount of language 

input is important as children begin to use a language, whereas amount of language 

output is important for adding knowledge in each language during the early stages of 

development (Bohman et al., 2010). Bohman and colleagues suggest that using a 

language (i.e., output) forces the learner to process the language in a way that only 

hearing it (i.e., input) does not. In another study, Bedore et al. (2012) examined the 

effects of input and output in Spanish-English bilingual preschoolers and kindergarteners 

and found that current language use (i.e., current input and output) was a stronger 

correlate of English language proficiency and dominance in bilinguals than age of first 

exposure to English. Nonetheless, these studies were all based on concurrent data and/or 

second-language learners; thus, the question of how output is uniquely predictive of 

longitudinal simultaneous bilingual language acquisition still remains.  

Consistent with Bedore et al. (2012), Hammer and colleagues (2012) also found 

that exposure and usage (along with other maternal characteristics) was related to 

vocabulary and story recall abilities in Spanish-English bilinguals at 59 months of age. 

The authors concluded, however, that different sets of factors in each category affected 
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children’s vocabulary and story recall abilities in each language (i.e., language usage did 

not play a role in children’s English story recall, and language exposure did not affect 

children’s Spanish story recall), suggesting that input and output may differentially 

predict vocabulary and recall. Other research on second-language learners regarding the 

role of interaction (i.e., the interchange of input and output during conversation) on 

children’s language learning has also suggested that output may be uniquely related to 

language skills in second-language acquisition (Swain, 2000). Swain (1995) argues that 

output drives learners to process language with more mental effort than does input. His 

hypothesis of output in second-language acquisition suggests that output may stimulate 

learners to move from the semantic, open-ended, strategic processing needed for 

comprehension, to the complete grammatical processing necessary for production (for a 

review see Izumi, 2003).  

In sum, if output has been shown to affect language acquisition in children 

learning a second language, and conversational code-switching is a form of increasing 

output in one language over the other, it can be hypothesized that conversational code-

switching also affects children’s future language skills in simultaneous bilingualism. The 

unique role of output in bilingual language acquisition has been relatively underexplored, 

however. The current study seeks to explore the unique role of output, controlling for the 

relative percentage of English input heard in the home, by using longitudinal data from a 

sample of young simultaneous Spanish-English bilinguals. The question of whether 

output affects comprehension differently than production is also one that has not been 

longitudinally examined in previous literature. Assessing the unique roles of input and 

conversational code-switching behaviors on simultaneous bilinguals’ longitudinal 
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comprehension and production scores can answer the question of why children come to 

understand two languages well, while speaking only one.   

Summary of Previous Findings and Unanswered Questions 

In sum, children as young as 2½-years-old have been found to code-switch during 

conversations (Ribot & Hoff, 2014). The factors that determine what leads to 

conversational code-switching early in childhood and what its long-term consequences 

are remain unexplored, nonetheless. Studying the effects of conversational code-

switching in bilinguals allows researchers a unique opportunity to untangle the effects of 

input and output on comprehension and production skills because, for children who 

switch to one language more than another, the language they hear (input) differs in 

amount from the language they speak (output). Thus, the gap between comprehension 

and production skills, and the unique effects of factors that contribute to this gap, can be 

explored by studying the effects of conversational code-switching. 

Questions and Hypotheses 

The current study was designed to identify the concurrent correlates and long-

term consequences of conversational code-switching in Spanish-English bilingual 

children in immigrant households. The first question asks, (1) What are the concurrent 

characteristics of children with different code-switching behaviors? Candidate correlates 

include: (a) children’s English and Spanish productive vocabulary and language 

comprehension skill; (b) the relative percentage of English input heard in the home; (c) 

maternal proficiency in English and Spanish; (d) maternal education; (e) parents’ native 

languages; (f) maternal mixing behaviors; (g) and the frequency of overall mixing heard 

in the home. The second questions asks, (2) what are the effects of conversational code-
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switching on bilingual children’s development of expressive and receptive skills in each 

language? The outcomes investigated were productive vocabulary and language 

comprehension in English and Spanish. Two competing hypotheses were examined – one 

possibility is that output predicts variance in language skills overall; whereas another 

possibility is that output solely predicts variance in expressive skills. 
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II. METHOD 

Participants 

Data from 91 children living in Spanish-speaking homes (44 girls, 47 boys) 

assessed at the ages of 30, 36, and 42 months were collected as part of a larger study of 

bilingual development (Place & Hoff, in press; Ribot & Hoff, 2014). Sixty-four of the 

115 participants reported on in Ribot and Hoff (2014), plus an additional 27 participants, 

were included in the current sample. Children had a mean age of 30.47 months (SD = 

0.40) at the first time point, 36.48 months (SD = 0.40) at the second time point, and 42.47 

months (SD = 0.39) at the third time point. All 91 children were tested at 30 months, 66 

children were tested at 36 months, and 83 children were tested at 42 months. All families 

were residents of South Florida, in the U.S. All children were full term and healthy at 

birth, with normal hearing based on parent report of otoacoustic emissions tests 

performed in the hospital. All children were screened for evidence of communicative 

delay at 30 months. Participants were recruited through advertisements in local 

magazines and at programs for parents with young children, as well as through word of 

mouth. All the children were born in the U.S. At 30 months, all children were exposed to 

both Spanish and English at home; the less frequently heard language constituted at least 

ten percent of their language exposure, and no more than ten percent exposure was in any 

language other than English or Spanish. Additional demographic data are provided in 

Table 1. 
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All 91 children had at least one parent who was born in a Spanish-speaking 

country; 13 mothers and 23 fathers were born in the U.S. The mean age of arrival to the 

U.S. for immigrant parents was 17.84 years (SD = 11.29) for the mothers, and 15.08 

years (SD = 12.49) for the fathers. Additional demographic information regarding parents 

is provided in Table 2. 

Materials and Procedure 

Children were tested across three sessions during a window of six weeks around 

the ages of 30, 36, and 42 months. Detailed information regarding participants’ home and 

out-of-home language experiences, parents’ native languages (categorized as: 0 = One 

native English speaker, one native Spanish/ Spanish-English bilingual speaker; or 1 = 

Two native Spanish/ Spanish-English bilingual speakers), and mothers’ education levels 

(categorized as: 0 = Less than high school; 1 = High school; 2 = Two-year degree; 3 = 

Four-year degree; or 4 = Advanced degree) were collected during the first session via 

interview with the parent(s) or primary caregiver. The second and third sessions included 

administration of the measures of children’s language skill in English and Spanish (the 

order of the languages assessed was counterbalanced). 

Measures of language input. Caregiver estimates of the relative proportion of 

English language use in the home (ranging from 10-90%) were obtained. Previous 

research suggests such measures are reliable and are strongly related to diary-based 

measures of language use, and to bilingual children’s language skill (Hoff et al., 2012; 

Place & Hoff, 2011). Means (and standard deviations) for the relative use of English at 

each assessment point are presented in Table 3. 
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Measures of language output. Part of the interview asked parents to report how 

often their child responds in English, when he or she is addressed in English, and in 

Spanish, when he or she is addressed in Spanish. Responses provided by parents were 

rated on a 4-point scale (for English, 1 = Always responds in English, 2 = Sometimes, 3 = 

No, responds in Spanish, 4 = Not usually, mixes; and for Spanish, 1 = Always responds in 

Spanish, 2 = Sometimes, 3 = No, responds in English, 4 = Not usually, mixes). Due to the 

low frequency of responses across the categories of Sometimes; No, responds in English 

(or Spanish); and Not usually, mixes; these latter three responses were combined yielding 

two categories of response: Always or Not Always responds in [the language addressed]. 

The percentages of children in each category are presented in Table 4.  

Children were then categorized into four mutually-exclusive code-switching 

groups based on whether they “Always” or “Not always” responded in the same language 

when addressed in English and in Spanish at 30 months (the number of children in each 

of these four groups is provided in Table 5). Two groups of children showed clear 

asymmetries in their conversational code-switching: one group reliably responded to 

English with English and also sometimes switched to English when addressed in Spanish 

(Switch to English group; n = 26); whereas another group showed the opposite pattern, 

reliably responding to Spanish with Spanish and sometimes switching to Spanish when 

addressed in English (Switch to Spanish group; n = 21). Children who occasionally 

switched in both directions, answering Spanish with English and also answering English 

with Spanish were categorized as the Switch Both Ways group (n = 33). The few children 

who always answered in the same language as their conversational partner were 

categorized as the Never Switch group (n = 10).  
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Maternal proficiency. Maternal proficiency in English and Spanish was 

assessed, as in Restrepo (1998), by asking the following questions during the interview: 

1) “In general, how much do you use English/Spanish (when you speak)?” and 2) “In 

general, how proficient are you in English/Spanish (when you speak)?” Caregivers then 

provided responses based on a 3-point scale (for the first question: 0 = Never uses the 

indicated language, hears it very little, 1 = Uses the indicated language a little, hears it 

sometimes, and 2 = Uses the indicated language most of the time, hears it most of the 

time; and for the second question: 0 = Cannot speak the indicated language, has a few 

words or phrases, cannot produce sentences, understands only a few words, 1 = Limited 

proficiency with grammatical errors, limited vocabulary, understands the general idea of 

what is being said, and 2 = Good proficiency with few grammatical errors, good 

vocabulary, understands most of what is said). Responses to the two questions were then 

summed to create a composite score for English and for Spanish (scores ranged from 0 = 

Not proficient to 4 = Very proficient in the indicated language). This questionnaire has 

been previously validated with monolingual and bilingual Hispanic children in studies 

examining language experience, ability, and skills (Goldstein, Bunta, Lange, Rodriguez, 

& Burrows, 2010). 

Parental mixing behaviors. Mothers frequency of language mixing was assessed 

using the Language Mixing Scale (Byers-Heinlein, 2012). Caregivers responded to the 

following statements on a scale of 1 to 7 (1 = Not at all true, 7 = Very true): 1) “I often 

start a sentence in English/Spanish, and then switch to speaking Spanish/English;” 2) “I 

often borrow an English/Spanish word when speaking Spanish/English;” and 3) “In 

general, I often mix English and Spanish.” Scores were later summed to create a 
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composite mixing score for mothers. In addition, caregivers were also asked to report 

during the interview how often mixing of English and Spanish occurs in the home during 

conversation (1 = Typically, 2 = Sometimes, 3 = Rarely, 4 = Never). Due to the low 

frequency of responses across the categories of Sometimes, Rarely, and Never, these latter 

three responses were combined yielding two categories of response: Typically or Not 

Typically hears mixing of the two languages at home. 

Productive vocabulary. Measures of the children’s English and Spanish 

productive vocabulary were collected at each age using the Expressive One Word Picture 

Vocabulary Test - Spanish-Bilingual Edition (EOWPVT; Brownell, 2001). This edition 

of the EOWPVT is an experimenter-administered picture naming measure, norm-

referenced assessment for use with individuals ages 2;0 to 80 and above who speak 

Spanish and/or English with varying levels of proficiency. It measures how well 

individuals can name with one word the objects, actions, or concepts presented in full-

color pictures. For the purpose of this study, the bilingual edition of the EOWPVT was 

administered to the children separately in English and Spanish (see also Anthony et al., 

2009). 

Language comprehension. In order to examine language comprehension, the 

English and Spanish versions of the Preschool Language Scale, Fourth Edition (PLS-4; 

Zimmerman, Steiner, & Pond, 2002) were administered. The PLS-4 is a widely-used 

instrument, normed in monolingual Spanish and monolingual English populations, that 

assesses language skills in children from birth to 6 years and 11 months. The test is 

individually administered and includes a picture book and series of toys with which the 

experimenter presents tasks that assess skills in the areas of semantics, morphology, 



 

19 

syntax, integrative language skills, and preliteracy skills. Extensive reliability and 

validity evidence have been previously reported (Zimmerman et al., 2002).  



20 

III. RESULTS 

Analytical Plan 

 The first set of analyses investigated concurrent correlates of children’s 

conversational code-switching behavior. Children were categorized into four groups 

based on their code-switching behaviors at 30 months of age: (1) children who, based on 

maternal report, sometimes switch to English when addressed in Spanish, but reliably 

answer English with English (hereafter, Switch to English); (2) children who sometimes 

switch to Spanish when addressed in English, but reliably answer Spanish with Spanish 

(Switch to Spanish); (3) children who reliably answer English with English and Spanish 

with Spanish (Never Switch); and (4) children who sometimes switch to English when 

addressed in Spanish, and sometimes switch to Spanish when addressed in English 

(Switch Both Ways). Children in these groups were compared in terms of the following 

variables hypothesized to be related to code-switching: English and Spanish 

comprehension and production skills, relative amount of home English input, maternal 

education, maternal English and Spanish proficiency, and parental language mixing 

behaviors. 

The second set of analyses directly compared the language growth of two groups 

whose consistent language choices made their relative output in one language greater 

than their relative input in that language, the Switch to English and Switch to Spanish 

groups. The outcomes investigated were English and Spanish comprehension and 

production skills. A series of longitudinal multi-level modeling analyses were conducted 
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for each of these four dependent variables using the 30-, 36-, and 42-month data. 

Previous research in different areas of language development have used multi-level 

models as an acceptable way to examine early language growth trajectories (Brooks & 

Meltzoff, 2008; 2015; Rowe, Pan, & Ayoub, 2005; Silvén, Voeten, Kuovo, & Lundén, 

2014; Treiman et al., in press). All models were run in IBM SPSS Statistics Version 22.0 

software, using maximum likelihood estimation and unstructured covariance structures, 

with the exception of the English PLS-4 models which used a simpler covariance 

structure (i.e., variance component structure) due to the small variance components in the 

models. 

In the first set of growth models (the Base Models), relative English Input at 

home (level 1 predictor), Time (0 = 30-months, 1 = 36-months, 2 = 42-months; level 2 

predictor), and a Time × English Input interaction (level 2 predictor) were entered into 

the model. Code-Switching Group (0 = Switch to English, 1 = Switch to Spanish) was 

then entered into each model as a level 2 predictor in order to determine whether 

bilingual children’s output in English and Spanish influences their language development 

above and beyond the effects of input. All possible time, input, and code-switching group 

interactions were added to the models, and model fit was assessed (see Appendix 1 for a 

list of all full model equations, including interaction terms).  

Comparisons of model fit were accomplished using chi-square difference tests 

using the -2 Log Likelihood model fit index from each model. The Akaike Information 

Criterion (AIC) and the Bayesian Information Criterion (BIC) model fit indices are also 

reported. For the predictors Input and Code-Switching Group, only data from 30-months 

was used in the models. 
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Concurrent Correlates of Conversational Code-Switching at 30 months 

Descriptive statistics. Mean scores for children’s English and Spanish 

comprehension and production skills, relative home English input, maternal education, 

maternal English and Spanish proficiency, and parental mixing behaviors for each code-

switching group are presented in Table 6 (see also Tables 7 and 8 for mean and standard 

deviation raw scores on comprehension and production at all ages). The skewness value 

of 2.56 (for the Switch to English group) and kurtosis value of 2.49 (for the Switch to 

Spanish group) on the Spanish EOWPVT suggest there is a floor effect in Spanish 

production raw scores at 30 months (refer to Table 8).  

Code-switching and children’s concurrent language proficiency. The relation 

of code-switching group to children’s productive and receptive language scores was 

examined using a 4 (Code-Switching Group) × 2 (Language: English, Spanish) × 2 

(Measure: EOWPVT, PLS-4) mixed ANOVA, with code-switching group as a between-

subjects factor and Language and Measure as a within-subject factors. Results indicated a 

significant main effect of Group (F[3, 75] = 4.53, p = .006, η2 = .153). There was a 

significant main effect of Measure (F[1, 75] = 1975.53, p < .001, η2 = .963; due only to 

differences in scales of the two measures). There was a significant Group × Language 

interaction (F[3, 75] = 12.96, p < .001, η2 = . 341); on average, children who Switch to 

English had higher English than Spanish skills, and children who Switch to Spanish had 

higher Spanish than English skills. There was a significant Language × Measure 

interaction (F[1, 75] = 41.91, p < .001, η2 = . 358). 

Finally, there was a significant Group × Language × Measure three-way 

interaction (F[3, 75] = 152.95, p < .001, η2 = . 225), such that profiles of dual productive 
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and receptive skills differed among groups with different patterns of code-switching 

behavior. Post-hoc t tests with the Bonferroni correction indicated that children who 

Switch to English had significantly higher English than Spanish skills in production (t[25] 

= 7.40, p < .001), but did not differ on comprehension; children who Switch to Spanish 

had significantly higher Spanish than English skills in comprehension (t[18] = -3.80,  

p < .001), but did not differ in production. On average, children who Never Switch 

showed balanced levels of English and Spanish language skills, whereas children who 

Switch Both Ways exhibited higher Spanish than English comprehension skills only (t[28] 

= -5.04, p < .001). No other effects were significant. Observed mean differences for all 

groups are plotted in Figure 1. 

 Code-switching and children’s input balance. A one-way ANOVA comparing 

the four code-switching groups on percentage of English input heard in the home 

indicated significant differences among groups (F[3, 86] = 7.71, p < .001, η2 = .212). 

Post-hoc comparisons with the Bonferroni correction indicated that children who Switch 

to English heard more English at home (M = 55.38%, English. SD = 19.69%) than 

children who Switch to Spanish (M = 27.86% English, SD = 17.65%) and children who 

Switch Both Ways (M = 39.00% English, SD = 20.85%). Children who Switch Both Ways 

and children who Never Switch (M = 41.50% English, SD = 21.35%) did not differ 

significantly from each other in their English input. Additionally, children who Switch to 

Spanish did not differ significantly from children who Switch Both Ways. Group 

comparisons on home English input are presented in Figure 2. 

 Code-switching and maternal language proficiency. To compare the four code-

switching groups on levels of maternal proficiency (Very Proficient, Not Very Proficient) 
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in English and Spanish, two separate chi-square analyses were conducted. Results 

indicated that the four code-switching groups differed significantly in maternal English 

proficiency (χ2[3, N = 88] = 21.42, p < .001) and maternal Spanish proficiency (χ2[3, N = 

87] = 17.64, p = .001). On average, the Switch to English, Switch Both Ways, and Never 

Switch groups had more mothers who were very proficient in English than the Switch to 

Spanish group. The Switch to Spanish and Switch Both Ways groups had more mothers 

who were very proficient in Spanish than both other groups. The percentages of mothers 

who were very proficient and not very proficient in English and Spanish across groups 

are presented in Figures 3 and 4. 

 Code-switching and maternal education, parents’ native language, and 

exposure to language mixing. Further ANOVA and chi-square analyses indicated that 

there were no significant differences among code-switching groups in terms of maternal 

education (χ2[3, N = 90] = 1.03, p = .792), parents’ native language category (χ2[3, N = 

87] = 6.37, p = .095); maternal mixing behaviors (F[3, 79] = 0.62, p = .602, η2 = .023); 

and frequency of overall mixing heard in the home (χ2[3, N = 90] = 2.45, p = .485). 

 In sum, the children who Switch to English when addressed in Spanish had 

stronger English than Spanish productive language skills while having balanced English 

and Spanish receptive skills. Their English and Spanish exposure at home was fairly 

balanced in contrast to the other groups, which were more Spanish dominant. Eighty 

percent of mothers of children who Switch to English reported being very proficient in 

English, and 54 percent reported being very proficient in Spanish. 

 The children who Switch to Spanish when addressed in English were stronger in 

Spanish than in English, but only on the receptive and not the expressive measure. Their 
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language exposure at home was Spanish dominant. Only 25 percent of their mothers were 

proficient in English, whereas 100 percent were proficient in Spanish. 

  The children who Switch Both Ways were similar to the children who Switch to 

Spanish in that they had stronger Spanish than English receptive scores. The children 

who Switch Both Ways did not differ in their productive scores, but these scores on 

average were low in both languages. In terms of relative home language exposure, their 

input was balanced in the two languages. Most of their mothers were very proficient in 

both languages. 

 The small group of children who Never Switch when addressed in English or 

Spanish had comparable levels of English and Spanish skill on both the expressive and 

receptive measures. In terms of relative home language exposure, their input was also 

balanced in the two languages. Ninety percent of these mothers reported being very 

proficient in English, and 50 percent reported being very proficient in Spanish.  

Longitudinal Consequences of Conversational Code-Switching 

 To test the hypothesis that output uniquely affects language growth, the two code-

switching groups for whom output levels were systematically different from input levels 

were compared: the Switch to English group (n = 26) and the Switch to Spanish group (n 

= 21). All observed comprehension and production raw scores at each time point for 

these two groups are presented in Tables 7 and 8. Below are the results of all Base and 

Final Models for all four dependent variables. All Base and Full Model (including all 

potential predictors and interactions) formulas are presented in Appendix 1. Complete 

comparisons of all models that were estimated are presented in Tables 13-15.  
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 English productive vocabulary. The multi-level Base Model for English 

productive vocabulary tested whether bilingual children’s relative percentage of English 

Input in the home significantly predicted growth in their English EOWPVT raw scores 

from 30 to 42 months (-2LL: 805.62, df = 4). There was a significant main effect of Time 

(p < .001), such that all scores increased significantly over time. There was also a 

significant main effect of relative amount of English Input (p < .001); on average, higher 

English input was associated with higher English EOWPVT scores. The Time × English 

Input interaction was not significant (p = .453).  

 When Code-Switching Group was added to the English EOWPVT model, results 

indicated significant improvement in model fit (-2LL: 757.14, df = 7). The effects of 

Time (p < .001) and English Input (p < .001) remained significant. There was a 

significant main effect of Code-Switching Group (p = .005); on average, children who 

Switch to English had higher English scores than children who Switch to Spanish. 

Additionally, there was a significant Time × Code-Switching interaction (p = .013), such 

that children who Switch to English showed increases in productive vocabulary at a faster 

rate than children who Switch to Spanish, controlling for English input at home. 

Information about fixed effects is presented in Table 9 and 13. Plots of estimated growth 

curves are shown in Figure 5. 

 English language comprehension. The multi-level Base Model for English 

language comprehension tested whether bilingual children’s relative percentage of 

English Input in the home significantly predicted growth in their English PLS-4 raw 

scores from 30 to 42 months (-2LL: 673.48, df = 4).  There was a significant main effect 

of Time (p < .001), such that all scores significantly increased over time. There was a 
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significant main effect of English input (p < .001); on average, higher English input was 

associated with higher English PLS-4 scores. There was also a significant Time × English 

Input interaction (p < .001), such that children with higher input in English grew at a 

faster rate than children with lower input in English. 

When Code-Switching Group and all potential interactions were added to the 

English PLS-4 model, the best fitting and most parsimonious model was the Base Model. 

That is, the model with code-switching group did not produce better model fit than the 

Base Model. Code-switching group did not significantly predict variance in English 

comprehension over time, over and above the effects of English input. Information about 

fixed effects is presented in Table 10 and 14. Plots of estimated growth curves are shown 

in Figure 6. 

 Spanish productive vocabulary. The multi-level Base Model for Spanish 

productive vocabulary tested whether bilingual children’s relative percentage of English 

Input in the home significantly predicted growth in their Spanish EOWPVT raw scores 

from 30 to 42 months (-2LL: 765.72, df = 4). There was a significant main effect of Time 

(p < .001), such that all scores significantly increased over time. There was a significant 

main effect of relative amount of home English input (p < .001), on average, higher 

English input was associated with lower Spanish EOWPVT scores. There was also a 

significant Time × English Input interaction (p < .001), such that more English input was 

related to slower growth in Spanish scores over time. 

 When Code-Switching Group was added to the Spanish EOWPVT model, results 

indicated a significant improvement in model fit (-2LL: 757.14, df = 7). The main effect 

of Time (p = .013) remained significant. There was a significant main effect of Code-
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Switching Group (p = .009), as well as a marginally significant English Input × Code-

Switching Group interaction (p = .056). On average, children who Switch to Spanish and 

have high Spanish (i.e., low English) input at home had the highest Spanish production 

scores overall, but did not grow at a significantly faster rate than children who Switch to 

English. The main effect of English Input (p = .578), the Time  English Input interaction 

(p = .108), and the Time × Code-Switching Group interaction (p = .142) were not 

significant. Information about fixed effects is presented in Table 11 and 15. Plots of 

estimated growth curves are shown in Figure 7. 

Spanish language comprehension. The multi-level Base Model for Spanish 

language comprehension tested whether bilingual children’s relative percentage of 

English Input in the home significantly predicted growth in their Spanish PLS-4 raw 

scores from 30 to 42 months (-2LL: 746.96, df = 4). There was only a significant main 

effect of Time (p < .001), such that all scores significantly increased over time. The main 

effect of English Input (p = .401) and the Time × English Input interaction (p = .812) 

were not significant. 

When Code-Switching Group was added to the Spanish PLS-4 model, results 

indicated a significant improvement in model fit (-2LL: 729.08, df = 8). The main effect 

of Time (p < .001) remained significant. There were also significant main effects of 

English Input (p = .034) and Code-Switching Group (p = .001), as well as significant 

two-way interactions of Time × English Input (p = .011), Time × Code-Switching Group 

(p = .002), and English Input × Code-Switching Group (p = .001). However, there was 

also a significant three-way Time × English Input × Code-Switching Group interaction (p 

= .003), such that children who Switch to Spanish and have high relative Spanish input at 
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home were estimated to grow at the fastest rate. Estimated slopes suggested that children 

who Switch to English and have high levels of relative Spanish input at home score the 

lowest at 30 months, but appear to catch up by 42 months, growing at a rapid rate. 

Information about fixed effects is presented in Table 12. Plots of estimated growth curves 

are shown in Figure 8. 

 In sum, from the ages of 30 to 42 months, children grew significantly on all 

measures. All of the base models suggested that language growth on all the measures was 

related to the relative amount of input children heard in that language. Including code-

switching group in the models indicated that the effects of output on growth differ for 

English and Spanish. For the English measures, output uniquely predicted production but 

not comprehension scores, over and above the effects of English input; and for the 

Spanish measures, output uniquely predicted skills in both measures.
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IV. DISCUSSION 

The purpose of this study was to investigate the concurrent correlates and 

longitudinal consequences of conversational code-switching among 30-month-old 

Spanish-English bilinguals from immigrant families. A series of ANOVAs, chi-square 

tests, and longitudinal multi-level modeling analyses addressed the questions: (1) What 

are the concurrent characteristics of children with different code-switching behaviors? 

and (2) What are the effects of conversational code-switching on bilingual children’s 

development of expressive and receptive skills in each language? The longitudinal 

analyses made use of measures at the ages of 30, 36, and 42 months.  

Concurrent Correlates of Code-Switching 

 Of the variables hypothesized to be concurrently related to conversational code-

switching group, children’s English and Spanish productive vocabulary and language 

comprehension skill, the relative percentage of English input heard in the home, maternal 

proficiency in English and Spanish, maternal education, parents’ native languages, 

maternal mixing behaviors, and the frequency of overall mixing heard in the home, only 

children’s skill, input, and maternal proficiency were found to be significant correlates.  

Switch to English group. In terms of vocabulary production, children who 

Switch to English on average had higher English than Spanish productive skills at 30 

months, but comparable levels of language comprehension skills in the two languages. 

This is consistent with the idea that comprehension is generally easier to achieve than 

production, especially when it comes to English language skills in the U.S. (Benedict, 
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1979; Thordardottir, 2011). As explored in the longitudinal analyses, if this concurrent 

finding remained stable over time, then children with these asymmetries in expressive 

and receptive skills would grow to become passive bilinguals, able to understand but not 

speak Spanish well.  

In terms of relative home English input, children who Switch to English had 

higher levels of English input in the home in comparison with children who Switch to 

Spanish and children who Switch Both Ways. As far as maternal proficiency, this code-

switching group, along with all other groups except for the Switch to Spanish group, had 

mothers who were very proficient in English. 

Switch to Spanish group. English and Spanish expressive and receptive skills 

were not the complement of children who Switch to Spanish. This group had significantly 

higher Spanish than English skills in comprehension but did not differ in their productive 

skills. Perhaps a difference would have been found for productive skills, in addition to 

receptive language skills, had all the children (i.e., regardless of conversational code-

switching group) not scored so poorly on the Spanish measure of production. 

In terms of relative home input, children who Switch to Spanish heard 

significantly more Spanish in the home than children in other groups. This group also had 

the highest percentage of mothers were very proficient in Spanish, and the lowest 

percentage of mothers that were very proficient in English; 100 percent of mothers in this 

group reported that they were very proficient in Spanish, while only 25 percent reported 

high levels of English proficiency. This result suggests that one of the reasons why 

children code-switch is to accommodate their surroundings, particularly the skills of their 

mothers. This supports the hypothesis that even very young bilingual children are 
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sensitive to the skills of their interlocutors, consistent with previous research (Genesee et 

al., 1995; Sprott & Kemper, 1987). 

Switch Both Ways and Never Switch groups. Children without clear 

conversational code-switching preferences (i.e., those who Never Switch and Switch Both 

Ways) showed no significant differences in their English and Spanish expressive skills. 

This finding was consistent with the findings from Ribot and Hoff’s (2014) overlapping 

sample. This particular finding implies that bilingual children code-switch to one 

language over the other during conversations as a reflection of their own expressive and 

receptive language skills. In a previous study, Greene et al. (2012) suggested that 

bilinguals may do this in order to fill gaps in their lexicon; further analyses of the current 

sample, however, suggest that there may be additional reasons for such code-switching 

behaviors.   

This same notion may also explain why children who Switch Both Ways differed 

significantly only in their receptive skills (i.e., they scored very poorly in both languages 

when it came to expressive skills). It may be that this group is simply worse at language 

overall, and differences only emerged in receptive language skills because they are easier 

to acquire than production. Finally, in terms of relative home English input, children who 

Switch Both Ways and Never Switch had the most balanced input, relative to the other 

groups. Additionally, the majority of mothers in these groups reported high levels of 

proficiency in both English and Spanish.  

Longitudinal Consequences of Conversational Code-Switching  

The second set of analyses explored the longitudinal consequences of 

conversational code-switching for children’s productive vocabulary and language 
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comprehension skills. The analyses compared the language trajectories of the two groups 

of children who clearly differed in their code-switching behavior: those who sometimes 

switch to English when addressed in Spanish but reliably answer English with English 

(Switch to English group), and those who sometimes switch to Spanish when addressed in 

English but reliably answer Spanish with Spanish (Switch to Spanish group). Because 

English input in the home was found to be a significant concurrent correlate of children’s 

conversational code-switching behaviors and has been previously found to be related 

with children’s language outcomes (Hoff et al., 2012; Pearson et al., 1997; Place & Hoff, 

2011), it was important to include input as a covariate in all the longitudinal models. 

Thus, examining the longitudinal outcomes of these two groups tested the hypothesis that 

output has a unique effect, above the effects of input, on child language outcomes.  

Does output uniquely predict growth in language skills? Adding output to the 

model of English productive vocabulary, controlling for English input, significantly 

accounted for more variance in the model. This indicates that the languages young 

bilingual children speak in conversations significantly predict their future English 

vocabulary scores, above and beyond the effects of relative home English input. This 

finding is consistent Ribot and Hoff’s (2014) findings that conversational code-switching 

uniquely accounted for variance in language scores. It is also consistent with the “output 

hypothesis” in second-language acquisition, which suggests that children’s language 

choices during production are uniquely related to their language skills (Swain, 2000).  

 Adding output to the model also allowed for the comparison of the two opposing 

conversational code-switching groups over time. The model indicated that, although all 

children grew in their vocabulary scores over time, the children who reliably Switch to 
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English grew at a faster rate and scored higher on English production across all three time 

points than the children who reliably Switch to Spanish. This finding suggests that among 

children with equal levels of English input in the home, children who speak more English 

than Spanish will, not only have higher English productive vocabularies, but will also 

continue to score progressively higher as time passes. Conversely, children who Switch to 

Spanish are estimated to score the lowest across each age and remain the lowest as time 

progresses. Increased levels of English input in the home did not seem to lessen 

differences between the two code-switching groups; however, the estimated trends 

suggested that children who Switch to Spanish and have low levels of English input in the 

home are the most at-risk in terms of their English productive language skill trajectories.  

The model examining Spanish productive vocabulary with only input and time as 

predictors indicated that input significantly predicted variance in scores overall on 

average and over time. Output significantly accounted for more variance in this model, 

implying that the languages bilingual children choose to speak in conversation also 

predict their scores in Spanish productive vocabulary outcomes. When output was added 

to the model, however, a significant interaction between code-switching group and input 

emerged. This suggests that children’s outcomes in Spanish production were dependent 

on both input and output. Children who reliably Switch to Spanish and have high levels of 

Spanish (i.e., low levels of English) exposure scored the highest overall and grew at the 

fastest rate. The estimated trajectories for children who Switch to English were similar, 

regardless of input levels, to the trajectories of children who Switch to Spanish and have 

low Spanish (high English) exposure. 
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 This finding has implications for the development of heritage language skills in 

the U.S. This result suggests that in order for children to achieve high levels of Spanish 

expressive skill, two conditions should be in their favor: 1) they should speak Spanish 

reliably; and 2) they should hear plenty of Spanish in their homes (estimates from the 

final models suggested that the upper 25th percentile of Spanish input in this sample 

consisted of 60 percent Spanish at home; therefore, 60 percent of Spanish input in the 

home is minimally required to achieve the levels of skill reported in this study). 

Unfortunately for proponents of heritage language acquisition, previous research has 

found that bilingual language skills in one language typically develop at the expense of 

the other language – and for Spanish-English bilingual children from immigrant families 

living in the U.S., the language that generally suffers is Spanish (Eilers et al., 2006; Hoff 

et al., 2012). 

 Does output solely predict variance in expressive skills? The models 

examining the unique effect of output on English language comprehension indicated that 

only input significantly predicted growth over time; thus, output did not significantly 

account for more variance in English receptive language skills. Children with higher 

levels of home English input not only scored higher, but also grew at a rapid rate on this 

measure. This finding validated the hypothesis that output would solely predict variance 

in expressive skills – at least in terms of English language skills. Altogether, the findings 

from the analyses of the English measures suggest that comprehension skills are being 

achieved similarly across both conversational code-switching groups, whereas expressive 

skills are dependent on the languages children choose to speak. This is consistent with 

Bohman et al.’s (2012) hypothesis that input is useful as bilingual children begin to use a 
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language (e.g., as they begin to comprehend language), whereas output is important for 

adding knowledge to that language (e.g., as they begin to speak that language). 

 However, the results for the Spanish comprehension were more complicated than 

those for English. Not only did input significantly predict variance in scores over time, 

but output along with all potential interactions that were added to the model also 

significantly accounted for variance in the model. The presence of a significant three-way 

time, input, and code-switching group interaction indicated that the effect of output on 

the development of Spanish comprehension skills over time was dependent on the child’s 

relative home input, and vice-versa. Visual inspection of the estimated plots suggested 

that children who Switch to English and have low English input in the home were 

estimated to grow at the fastest rates, even though they scored lowest in Spanish 

comprehension at 30 months. Children who Switch to Spanish and have high levels of 

Spanish input in the home were estimated to score highest overall across the three ages.  

 Estimates of the Spanish language comprehension scores for children with 

differing levels of input and output showed that by the time children reached the age of 

3½ years, they were all scoring within comparable ranges of each other. Differences that 

were apparent at the age of 2½ years appeared to dissipate after one year. Further studies, 

nevertheless, should examine additional factors outside of the home to determine if these 

differences persist in other areas, such as at school or in extracurricular activities. This 

suggests that for Spanish comprehension skills, all the bilingual children – regardless of 

conversational code-switching preferences – were scoring comparably with one another 

by the age of 3½ years. This is consistent with Thordardottir’s (2011) assertion that 

bilinguals lag behind their monolingual peers on measures of production but not 



 

37 

comprehension. Not consistent with the English comprehension findings, relative home 

input did not make a significant difference for children’s Spanish comprehension skills 

after one year. This finding has important implications for the development of active 

bilingualism in immigrant communities. The acquisition of productive vocabulary skills 

in both languages required more support (i.e., higher levels of input and output) than the 

acquisition of language comprehension skills. For simultaneous bilinguals attempting to 

acquire high levels of Spanish expressive skills, this dilemma was even more of an issue.  

Limitations and Future Directions 

 The current study is the first to show the longitudinal unique effects of output on 

simultaneous bilingual language acquisition; nevertheless, some important limitations are 

worth noting. The total sample size for all the multi-level models, while sufficient for the 

models to converge, was not very high. This poses some inherent limitations in power. A 

larger, more diverse sample could shed light on how output and input might differ in 

predicting growth in language skills in bilinguals who are not all Spanish dominant on 

average. Further, even though children were Spanish dominant on average, floor effects 

on the measure of Spanish production at 30 months were still evident. Replication of the 

three-way interaction using a more sensitive measure of Spanish production in a sample 

that is more balanced could shed light on the relationship between expressive and 

receptive for children who switch to Spanish regularly. 

Another limitation of this study was that the measure of maternal proficiency was 

dichotomous. Future studies would do well to study the longitudinal effects of maternal 

proficiency on output preferences and language outcomes using a continuous measure, as 

the measure used in this study was not very sensitive.  
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One other methodological limitation worth noting was the fact that the measures 

of production and comprehension were not parallel examinations of expressive and 

receptive vocabulary skills. The measure of production in this study was strictly an 

experimenter-administered measure of expressive vocabulary where children were asked 

to produce labels for words from free recall. The measure of language comprehension 

was a comprehensive measure of receptive vocabulary, grammar, and morphosyntactic 

comprehension where children were asked to carry out certain tasks and accurately point 

to images in a picture book. Though it can be argued that language comprehension 

encompasses all of these factors, future studies should examine the development of 

expressive and receptive vocabulary skills using parallel measures in order to determine 

how these skills are differentially predicted by children’s input and output.   

Conclusion 

 In sum, conversational code-switching was found to be concurrently related to 

children’s proficiency profiles in English and Spanish, to their relative amount of input 

heard in the home, and to their maternal proficiencies in each language. In terms of the 

longitudinal analyses, this study was the first to find that simultaneous bilingual 

children’s language choices during conversation had a unique effect on the development 

of their expressive skills in both languages, and on their language comprehension skills in 

Spanish. These findings have implications for the maintenance of heritage languages in 

the U.S. and for the development of children’s English language skills. 
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APPENDIX. Multi-Level Base and Growth Model Formulas 

 

Base Model Formula 

 

Level 1) DVit = π0i + π01(Timeit) + rij 

 

Level 2) π0i = γ00 + γ01(Input) + u0i 

   π1i = γ10 + γ11(Input) + u1i  

 

Combined Equation: DVit = γ00 + γ01(Input) + γ10(Time) + γ11(Time·Input) + u0i + u1i + rij 

 

 

Full Model Formula (including all fixed effects) 

 

Level 1) DVit = π0i + π01(Timeit) + rij 

 

Level 2) π0i = γ00 + γ01(Input) + γ02(Group) +  γ01·2(Input·Group) + u0i 

   π1i = γ10 + γ11(Input) + γ12(Group) + γ11·2(Input·Group) + u1i  

 

Combined Equation: DVit = γ00 + γ01(Input) + γ02(Group) +  γ01·2(Input·Group) + 

γ10(Time) + γ11(Time·Input) + γ12(Time·Group) + γ11·2(Time·Input·Group) + u0i + u1i + rij 

 

 

 Parameter Estimates of Fixed Effects Symbol Legend: 

 

γ00: Intercept   

γ10: Time  

γ01: English Input  

γ02: Code-Switching Group  

γ11: Time × English Input   

γ12: Time × Code-Switching Group  

γ01·2: English Input × Code-Switching Group  

γ11·2: Time × English Input × Code-Switching Group  

u0i: Level 1 residual variance (error) 

u1i: Level 2 residual variance (error) 

rij: Overall residual variance (error) 
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Table 1 

 

Child Characteristics (N = 91) 

 

 

 Percentage 

     

Ethnicity  

 

 Hispanic White 91.2%  

 

 European American   3.3% 

 

 Hispanic Black   3.3% 

 

 Other   2.2% 

 

Parents’ Language Backgrounds  

 

 2 Native Spanish or Native Spanish-English Bilingual Parents 63.7% 

 

 1 Native Spanish, 1 Native English Parent 33.0% 

 

 Other   3.3% 

 

 

Note. 

 

The number of school-aged siblings for participants ranged from 0 to 3 and changed 

individually at each age (M = 0.88, SD = 0.81 at 30 months; M = 0.85, SD = 0.77 at 36 

months; M = 0.87, SD = 0.83 at 42 months).   
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Table 2 

 

Parent Characteristics (N = 91) 

 

 

 Mothers Fathers 

        

 

Native Countries 

 

 Colombia 23.1%  14.3%  

  

 Peru 13.2%    7.7% 

 

 U. S. 14.3%  25.3% 

 

 Venezuela 11.0%    6.6% 

 

 Cuba 11.0%  12.1% 

 

 Argentina   5.5%    8.8% 

 

 Other 21.9%  25.2% 

 

Native Languages 

 

 English   9.9%  23.1% 

 

 Spanish 86.8%  71.4% 

 

 Spanish-English Bilingual   3.3%    2.2% 

 

 Other   0.0%    3.3% 

 

Highest Level of Education  

 

 Less Than High School    2.2%    5.5% 

 

 High School Degree 16.5%  22.0% 

 

 2-Year Degree 26.4%  27.5% 

 

 4-Year Degree 37.4%  29.7% 

 

 Advanced/ Graduate Degree 17.6%  15.4% 
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Table 3 

 

Mean (and Standard Deviation) Percentage of Home Input in English at Each Age 

 

 

Age in Months 30 36 42 

 

 

Mean (Standard Deviation) 41.07 (22.12) 39.14 (26.22) 41.60 (25.19)  

  

Skewness (Standard Error)    0.32 (0.25)   0.30 (0.30)   0.21 (0.26) 

 

Kurtosis (Standard Error) -0.85 (0.50) -0.84 (0.58) -0.80 (0.52) 

 

n    91 66 83 

  

 

Note: 

 

For children living in two households, a weighted average of the percentage of English 

heard in each home was calculated. A one-way repeated measures ANOVA indicated that 

English input in the home did not change significantly over time, F(2, 114) = 1.19, ns, 2 

= .02.  
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Table 4 

 

When Addressed in English and Spanish, Percentage of Children who “Always” and  

 

“Not Always” Respond in the Same Language at Each Age 

 

 

Age in Months 30 36 42 

 

  

 Always   Not Always  Not          Always    Not 

  Always Always            Always 

           

  

When Addressed in English, 40.0% 60.0% 41.5%  58.5% 54.2%   45.8%  

 Respond in English  

  

 n  90 65 83 

  

When Addressed in Spanish, 34.1% 65.9% 38.5%  61.5%  25.3%   74.7% 

 Respond in Spanish  

  

 n 91 65 83 

  

 

Note: 

 

Chi-square tests indicated that patterns of language choice did not change significantly 

with age. 
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Table 5 

 

Cross-Tabulation of Participants Based on Patterns of Language Use When Addressed in  

 

English and Spanish at 30 Months (N = 91) 

 

 

 When Addressed in Spanish, Respond in Spanish 

 

  

 Always  Not Total 

  Always 

         

  

  Always 10 (11%) 26 (29%) 36 

When Addressed in English, 

 Respond in English Not Always 21 (23%) 33 (36%) 54 

  

  Total 31 59 90 
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Table 6 

 

Descriptive Statistics for all Examined Concurrent Correlates of Conversational Code- 

 

Switching at 30 Months (N = 91) 

 
 

 Switch to  Switch to     Switch    Never 

  English  Spanish Both Ways   Switch 

 (n  = 26)  (n  = 21)   (n  = 33) (n  = 10)  

          
 

*EOWPVT (Mean[SD]) 

 English 16.85(10.45)   3.30(5.98)   7.36(6.96)  13.89(10.41)  

 Spanish   1.23(2.01)   7.43(7.94)   4.30(5.96)  12.00(11.10)  
 

*PLS-4 (Mean[SD]) 

 English 35.61(6.93) 28.55(5.80) 30.83(6.45)  37.50(5.13)  

 Spanish 33.81(6.46) 37.20(6.13) 35.24(7.26)  39.10(5.41)  
 

*Home English Input  55.38(19.69) 27.86(17.65) 39.00(20.85) 41.50(21.35)  

(Mean[SD])  
 

*Maternal English Proficiency (n) 

 Very Proficient 20(80%)  5(25%) 25(76%) 9(90%) 

 Not Very Proficient  5(20%) 15(75%)  8(24%) 1(10%) 
 

*Maternal Spanish Proficiency (n) 

 Very Proficient 13(54%) 20(100%) 28(85%) 5(50%) 

 Not Very Proficient 11(46%)   0(0%)  5(15%) 5(50%) 
 

Maternal Education (n) 

 <Four-year degree 12(46%)  9(43%) 14(42%) 6(60%) 

 ≥Four-year degree 14(64%) 12(57%) 19(58%) 4(40%) 
 

Parents’ Native Languages (n) 

 1 native English,1 Spanish  9(36%)  4(19%) 11(52%) 6(67%) 

 2 native Spanish 16(64%) 17(81%) 21(48%) 3(33%) 
 

Maternal Mixing (Mean[SD])  3.70(1.81) 3.19(1.26)  3.66(1.62)  3.13(1.54)  
 

Frequency of Home Mixing (n) 

 Typically 18(69%) 10(48%) 18(55%) 6(60%) 

 Not Typically  8(31%) 11(52%) 15(45%) 4(40%) 
 

*Significant correlate of conversational code-switching
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Table 7  

 

Observed Mean, Standard Deviation, Skewness, and Kurtosis for all English Language  

 

Outcome Raw Scores for Children Who Switch to English and Switch to Spanish at Each  

 

Age  

 

 

Age in Months 30 36 42 

 
 

  EOWPVT    PLS-4   EOWPVT    PLS-4     EOWPVT    PLS-4 

       

 

Switch to English Group 

 

Mean  16.85 35.61  30.94 43.41  36.19 46.05 

(SD) (10.45) (6.93) (12.51) (7.60) (14.34) (7.30) 

 

Skewness    0.10 -0.15 -0.36 -1.31 -0.33 -0.81 

(SE)  (0.46) (0.48) (0.55) (0.55) (0.50) (0.50) 

 

Kurtosis    -0.82 -0.26 -1.02  2.95 -0.79  0.93 

(SE)  (0.89) (0.94) (1.06) (1.06) (0.97) (0.97)  

  

n    26      23  17   17 21    21 

 

Switch to Spanish Group 

 

Mean  3.30 28.55  5.93 35.14  16.50 44.12 

(SD) (5.98) (5.80) (6.22) (5.56)  (12.15) (6.49) 

 

Skewness   2.30  0.09  0.94 -0.27  0.07 -1.00 

(SE) (0.51) (0.51) (0.60) (0.60) (0.54) (0.55) 

 

Kurtosis    5.01 -1.22  0.25 -0.84 -1.53  0.78 

(SE) (0.99) (0.99) (1.15) (1.15) (1.04) (1.06)  

  

n   20      20 14 14 18    17 

  

 

Note: Standard Deviation (SD) and Standard Error (SE) are abbreviated. 
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Table 8 

 

Observed Mean, Standard Deviation, Skewness, and Kurtosis for all Spanish Language  

 

Outcome Raw Scores for Children Who Switch to English and Switch to Spanish at Each  

 

Age  

 
 

Age in Months 30 36 42 

 
 

  EOWPVT    PLS-4   EOWPVT    PLS-4     EOWPVT    PLS-4 

       
 

Switch to English Group 

 

Mean   1.23 33.81  3.68 40.05  5.65 44.35 

(SD)  (2.01) (6.46) (5.46) (8.26) (8.38) (8.57) 

 

Skewness    2.56  -0.35  1.50 -1.03  1.60 -1.39 

(SE)  (0.46) (0.46) (0.52) (0.52) (0.48) (0.48) 

 

Kurtosis     8.41 -0.15  1.01  0.87  1.09  1.69 

(SE)  (0.89) (0.89) (1.01) (1.01) (0.94) (0.94)  

  

n 26    26 19 19  23 23 

 

Switch to Spanish Group 

 

Mean  7.43 37.20 12.64 40.00  19.11 46.16 

(SD) (7.94) (6.13) (11.28) (6.03)  (13.84) (5.97) 

 

Skewness   1.45 -0.62  0.48 -0.75  0.41 -0.77 

(SE) (0.50) (0.51) (0.60) (0.62) (0.52) (0.52) 

 

Kurtosis    2.49  0.32  -0.96 -0.07 -1.11 -0.53 

(SE) (0.97) (0.99) (-1.11) (1.19) (1.01) (1.01)  

  

n  21    20  14 13  19  19 

  

 

Note: Standard Deviation (SD) and Standard Error (SE) are abbreviated.  
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Table 9 

 

Estimates of Fixed Effects and Standard Errors for English Productive Vocabulary, as  

 

Measured by the EOWPVT, for Children Who Switch to English and Switch to Spanish  

 

(n = 47) 

 
 

 γ Standard Error   p 

         

Base Model  
 

 Intercept -4.10 2.59   .120 
  

 Time  7.38 1.71 <.001 
 

 English Input  0.35 0.05 <.001 

 

 Time × English Input  0.03 0.04   .453 

 

Final Model  

 

 Intercept (γ00)  4.09 3.65   .268 

  

 Time (γ10) 10.32 1.03 <.001 

 

 English Input (γ01)  0.24 0.06 <.001 

 

 Code-Switching Group (γ02) -8.12 2.78   .005 

 

 Time × Code-Switching Group (γ12) -3.95 1.52   .013 

 

 

Goodness of Fit Base Model Final Model χ2 p  

            

 

 -2LL 805.62  792.82 12.80 <.001  

 

  AIC 821.62  810.82   ---    --- 

 

  BIC 843.64  835.60   ---    --- 
 

 

Note:  For all multi-level models in Tables 9-12, predictors were not centered (Time 0 = 

30 months; Code-Switching Group 0 = “Switch to English” group; 0% Input = no 

English input in the home).  
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Table 10 

 

Estimates of Fixed Effects (and Standard Errors) for English Language Comprehension,  

 

as Measured by the PLS-4, for Children Who Switch to English and Switch to Spanish  

 

(n = 47) 

 
 

 γ Standard Error   p 

         

Base/Final Model 

 

 Intercept (γ00) 25.17 1.94  <.001 

  

 Time (γ10)  8.34 0.79  <.001 

 

 English Input (γ01)  0.17 0.04  <.001 

 

 Time × English Input (γ11) -0.04 0.02    .013 

 

 

Goodness of Fit -2LL AIC  BIC 

 

  673.48 687.48 706.51  

 

 

Note: 

 

The best-fitting, most parsimonious model for the English PLS-4 was the Base Model; 

therefore, only estimates for this model are provided.  
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Table 11 

 

Estimates of Fixed Effects (and Standard Errors) for Spanish Productive Vocabulary, as  

 

Measured by the EOWPVT, for Children Who Switch to English and Switch to Spanish  

 

(n = 47) 

 
 

 γ Standard Error   p 

         

Base Model 
 

 Intercept  9.83 1.66 <.001 

  

 Time  7.00 1.25 <.001 

 

 English Input -0.14 0.03 <.001 

 

 Time × English Input -0.08 0.03   .004 

 

Final Model 

 

 Intercept (γ00)  2.76 2.94   .353 

  

 Time (γ10)  4.85 1.88   .013 

 

 English Input (γ01) -0.03 0.05   .578 

 

 Code-Switching Group (γ02)  9.69 3.56   .009 

  

 Time × English Input (γ11) -0.05 0.03   .108 

  

 Time × Code-Switching Group (γ12)  2.14 1.43   .142 

 

 English Input × C-S Group (γ01·2) -0.16 0.08   .056 

 
 

Goodness of Fit Base Model Final Model χ2  p  

           
 

 -2LL 765.72  757.14  8.58   .035  
 

  AIC 781.72  779.14   ---    --- 
 

  BIC 804.15  809.99   ---    --- 
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Table 12 

 

Estimates of Fixed Effects (and Standard Errors) for Spanish Language Comprehension,  

 

as Measured by the PLS-4, for Children Who Switch to English and Switch to Spanish  

 

(n = 47) 

 
 

 γ Standard Error p 

         

Base Model 
 

 Intercept 36.57 1.98 <.001 
  

 Time  5.31 1.02 <.001 
 

 English Input  -0.03 0.04   .401 
 

 Time × English Input -0.00 0.02   .812 
 

Final Model 
 

 Intercept (γ00) 27.11 3.27 <.001 
  

 Time (γ10)  9.73 1.70 <.001 
 

 English Input (γ01)  0.12 0.06   .034 
 

 Code-Switching Group (γ02) 14.89 4.00   .001 
  

 Time × English Input (γ11) -0.08 0.03   .011 
  

 Time × C-S Group (γ12) -7.05 2.09   .002 
 

 English Input × C-S Group (γ01·2) -0.31 0.09   .001 
 

 Time × Input × C-S Group (γ11·2)  0.15 0.05   .003 
 

 

Goodness of Fit  Base Model Final Model χ2   p  

           
 

 -2LL 746.96  729.08  17.88  .001  
 

  AIC 762.96   753.08    ---             --- 
 

  BIC 785.26    786.53    ----             --- 
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Table 13 

 

Comparison of Parameter Estimates of Four Nested Models of English Productive 

Vocabulary, as Measured by the EOWPVT, for Children Who Switch to English and 

Switch to Spanish (n = 47) 

  

 γ Standard Error   p 

     

Model 1 (Base Model)  

 Intercept -4.10 2.59   .120 

 Time  7.38 1.71 <.001 

 English Input  0.35 0.05 <.001 

 Time × English Input  0.03 0.04   .453 

 

Model 2 

 Intercept (γ00)  0.12 4.40   .979 

 Time (γ10) 13.03 3.01 <.001 

 English Input (γ01)  0.31 0.07 <.001 

 Code-Switching Group (γ02) -1.00 5.38   .853 

 Time × English Input (γ11) -0.05 0.05   .343 

 Time × Code-Switching Group (γ12) -6.36 3.68   .091 

 English Input × C-S Group (γ01·2) -0.18 0.12   .133 

 Time × English Input × Group (γ11·2)   0.04 0.08   .639 

 

Model 3 

 Intercept (γ00)  0.10 4.40   .982 

 Time (γ10) 12.18 2.41 <.001 

 English Input (γ01)  0.31 0.07 <.001 

 Code-Switching Group (γ02) -0.99 5.39   .856 

 Time × English Input (γ11) -0.03 0.04   .399 

 Time × Code-Switching Group (γ12) -4.85 1.84   .011 

 English Input × C-S Group (γ01·2) -0.18 0.12   .132 

 

Model 4 (Final Model) 

 Intercept (γ00)  4.09 3.65   .268 

 Time (γ10) 10.32 1.03 <.001 

 English Input (γ01)  0.24 0.06 <.001 

 Code-Switching Group (γ02) -8.12 2.78   .005 

 Time × Code-Switching Group (γ12) -3.95 1.52   .013 

 

 

Goodness of Fit Model 1 Model 2 Model 3 Model 4  

             
  

 -2LL 805.62 789.59 789.82 792.82  

  AIC 821.62 813.59 811.82 810.82 

  BIC 843.64 846.64 842.11 835.60 
 

Note:  For all models, inclusion of a quadratic effect of time did not significantly improve model fit. 
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Table 14 

 

Comparison of Parameter Estimates of Four Nested Models of English Language 

Comprehension, as Measured by the PLS-4, for Children Who Switch to English and 

Switch to Spanish (n = 47) 

  

 γ Standard Error p 

        

Model 1 (Base/Final Model) 

 Intercept (γ00) 25.17 1.94  <.001 

 Time (γ10)  8.34 0.79  <.001 

 English Input (γ01)  0.17 0.04  <.001 

 Time × English Input (γ11) -0.04 0.02    .013 

 

Model 2 

 Intercept (γ00) 27.71 3.66 <.001 

 Time (γ10)  6.16 1.45 <.001 

 English Input (γ01)  0.15 0.06   .022 

 Code-Switching Group (γ02) -1.47 4.44   .743 

 Time × English Input (γ11) -0.01 0.02   .714 

 Time × Code-Switching Group (γ12)  3.14 1.79   .086 

 English Input × C-S Group (γ01·2) -0.06 0.10   .532 

 Time × English Input × C-S Group (γ11·2) -0.06 0.04   .186 

 

Model 3 

 Intercept (γ00) 26.77 3.56 <.001 

 Time (γ10)  7.24 1.23 <.001 

 English Input (γ01)  0.16 0.06   .009 

 Code-Switching Group (γ02)  0.20 4.22   .962 

 Time × English Input (γ11) -0.03 0.02   .166 

 Time × Code-Switching Group (γ12)  1.09 0.94   .252 

 English Input × C-S Group (γ01·2) -0.10 0.09   .262 

 

Model 4 

 Intercept (γ00) 28.11 2.84 <.001 

 Time (γ10)  8.33 0.79 <.001 

 English Input (γ01)  0.13 0.05   .007 

 Code-Switching Group (γ02) -2.92 2.10   .171 

 Time × English Input (γ11) -0.04 0.02   .013 

 

 

Goodness of Fit Model 1 Model 2 Model 3 Model 4  

            
 

 -2LL 673.48 667.21 668.94 671.62  

  AIC 687.48 689.21 688.94 687.62 

  BIC 706.51 719.11 716.13 709.37 
 

Note:  For all models, inclusion of a quadratic effect of time did not significantly improve model fit.  
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Table 15 

 

Comparison of Parameter Estimates of Four Nested Models of Spanish Productive  

 

Vocabulary, as Measured by the EOWPVT, for Children Who Switch to English and  

 

Switch to Spanish (n = 47) 
  

  

 γ Standard Error   p 
        

Model 1 (Base Model) 

 Intercept  9.83 1.66 <.001 

 Time  7.00 1.25 <.001 

 English Input -0.14 0.03 <.001 

 Time × English Input -0.08 0.03   .004 

 

Model 2 

 Intercept (γ00)  2.71 2.96   .365 

 Time (γ10)  4.65 2.32   .051 

 English Input (γ01) -0.03 0.05   .592 

 Code-Switching Group (γ02)  9.78 3.61   .009 

 Time × English Input (γ11) -0.05 0.04   .241 

 Time × Code-Switching Group (γ12)  2.50 2.84   .384 

 English Input × C-S Group (γ01·2) -0.16 0.08   .057 

 Time × English Input ×C-S Group (γ11·2) -0.01 0.06   .884 

 

Model 3 (Final Model) 

 Intercept (γ00)  2.76 2.94   .353 

 Time (γ10)  4.85 1.88   .013 

 English Input (γ01) -0.03 0.05   .578 

 Code-Switching Group (γ02)  9.69 3.56   .009 

 Time × English Input (γ11) -0.05 0.03   .108 

 Time × Code-Switching Group (γ12)  2.14 1.43   .142 

 English Input × C-S Group (γ01·2) -0.16 0.08   .056 

 

Model 4 

 Intercept (γ00)  2.47 2.92   .399 

 Time (γ10)  3.62 0.64 <.001 

 English Input (γ01) -0.02 0.05   .746 

 Code-Switching Group (γ02)  9.16 3.53   .013 

 English Input × C-S Group (γ01·2) -0.15 0.08   .056 

 

 

Goodness of Fit Model 1 Model 2 Model 3 Model 4  
        
 

 -2LL 765.72 757.12 757.14 767.83  

  AIC 781.72 781.12 779.14 785.83 

  BIC 804.15 814.77 809.99 811.07 
 

Note:  For all models, inclusion of a quadratic effect of time did not significantly improve model fit. 
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Figure 2. Mean Percentage of Home Input in English for Children in Each Code- 

 

Switching Group at 30 Months (N = 91) 
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Figure 3. Percentage of Mothers With High and Low Self-Reported English Proficiency  

 

in Each Conversational Code-Switching Group at 30 Months (N = 91) 
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Figure 4. Percentage of Mothers With High and Low Self-Reported Spanish Proficiency  

 

in Each Conversational Code-Switching Group at 30 Months (N = 91) 
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Figure 5. Longitudinal English EOWPVT Estimated Raw Scores for Children Who  

 

Switch to English and Switch to Spanish and Have High and Low Relative English Input  

 

at Home (n = 47) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

 

For Figures 8 through 11, high English input was equal to 60% English, based on the 

upper 75th percentile, and low English input was equal to 20%, based on the lower 25th 

percentile; time was calculated as 0 for 30 months, 1 for 36 months, and 2 for 42 months; 

and group was either 0 for “Switch to English” or 1 for “Switch to Spanish.” English 

(Eng), Spanish (Spa), High (Hi), and Lo (Low) are abbreviated. These estimated scores 

were based on the formula: EOWPVT_Englishit = 4.09 + 0.24(input) + -8.12(group) + 

10.32(time) + -3.95(group·time). See also Table 9 and Appendix 1.   
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Figure 6. Longitudinal English PLS-4 Estimated Raw Scores for Children Who Have  

 

High and Low Relative English Input at Home (n = 47) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

 

English (Eng), Spanish (Spa), High (Hi), and Lo (Low) are abbreviated. These estimated 

scores were based on the formula: PLS4_Englishit = 25.17 + 0.17(input) + 8.34(time) +  

-0.04(input·time). See also Table 10 and Appendix 1.  
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Figure 7. Longitudinal Spanish EOWPVT Estimated Raw Scores for Children Who  

 

Switch to English and Switch to Spanish and Have High and Low Relative English Input  

 

at Home (n = 47) 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

English (Eng), Spanish (Spa), High (Hi), and Lo (Low) are abbreviated. These estimated 

scores were based on the formula: EOWPVT_Spanishit = 2.76 + -0.03(input) + 

9.69(group) + -0.16(input·group) + 4.85(time) + -0.05(input·time) + 2.14(group·time). 

See also Table 11 and Appendix 1.   
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Figure 8. Longitudinal Spanish PLS-4 Estimated Raw Scores for Children Who Switch  

 

to English and Switch to Spanish and Have High and Low Relative English Input at  

 

Home (n = 47) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

English (Eng), Spanish (Spa), High (Hi), and Lo (Low) are abbreviated. These estimated 

scores were based on the formula: PLS4_Spanishit = 27.11 + 0.12(input) + 14.89(group) 

+ -0.31(input·group) + 9.73(time) + -0.08(input·time) + -7.05(group·time) + 

0.15(input·group·time). See also Table 12 and Appendix 1.   
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