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Abstract

Children from language minority homes reach school age with variable dual language skills.
Cluster analysis identified four bilingual profiles among 126 U.S.-born, 5-year-old Spanish—
English bilinguals. The profiles differed on two dimensions: language balance and total language
knowledge. Balance varied primarily as a function of indicators of the relative quantity and the
quality of their language exposure (amount of home exposure and maternal education in each
language). Total language knowledge varied primarily as a function of indicators of children’s
language learning ability (phonological memory and nonverbal intelligence). English dominance
was more prevalent than balanced bilingualism; there was no Spanish dominant profile, despite
average Spanish dominance in home language use. There was no evidence of a tradeoff between
English and Spanish skills.

In the United States, more than 12 million children hear a minority language at home
from birth (Kids Count Data Center, 2020). Over two-thirds of those hear English as well
(Winsler et al., 2014), and they reach school age with varying levels of proficiency in

two languages. Despite a burgeoning literature on bilingual development, the nature of
the variability in the dual language skills of children in language minority homes has not
been well described, nor are the factors that contribute to that variability well understood.
One reason for this poor understanding of variability in bilingual children’s dual language
skills is that research has tended to treat bilingual children’s development in each language
as a separate outcome, rather than treating dual language skill as the single outcome of
dual language exposure. This approach not only fails to adequately capture the nature

of children’s dual language skills, it also leaves unaddressed the question of how the
acquisition of one language is related to the acquisition of another.

When differences among bilingual children in the nature of their dual language proficiency
are described, the vocabulary for doing so is typically limited to balance and dominance.
This vocabulary allows distinguishing those children who are stronger in one language
(e.g., Spanish-dominant bilinguals) from those who are stronger in the other (e.g., English-
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dominant bilinguals) and from those who have nearly equivalent in their levels of
proficiency in the two languages (i.e., balanced bilinguals). These descriptive labels are
inadequate, however. They do not capture differences among bilingual children in their
absolute levels of skill in two languages. A child entering school as a balanced bilingual who
is strong in two languages is importantly different from a child entering school as a balanced
bilingual who is weak in both languages. The vocabulary of dominance and balance as
descriptors of differences among bilinguals is also potentially misleading because it implies
that dual language skills vary on a single dimension with a necessary tradeoff between skill
in one language and skill in another.

Because very little research has described bilingual children’s constellations of dual
language skills in terms other than balance and dominance, we do not know how often

early dual language exposure results in strong balanced proficiency or how often early

dual language exposure results in low levels of proficiency in two languages. This latter
potential outcome is of concern to educators, clinicians, and parents, but the data are not
available to indicate how big a concern it should be. Furthermore, without a description of
the outcomes of dual language exposure, we cannot have a good idea of what factors support
strong balanced bilingualism and what factors might put children at risk for weak skills in
two languages. This study uses a person-oriented analytic approach to identify profiles of
dual language proficiency among 5-year-old children raised in Spanish-speaking homes in
the United States. We report the prevalence of those profiles, and we identify predictors of
profile membership in child-internal and child-external factors that have been found in prior
research to be sources of influence on early language growth.

Evidence Regarding the Relation Between Two Languages in Development

A description of individual differences in bilingual skill in terms of degrees of dominance
or balance would be adequate if the only factor influencing language growth were the
distribution of children’s language experience between their two languages. If that were the
case, children’s skill levels in one language would be perfectly, and negatively, correlated
with their skill levels in the other language. However, the evidence makes it clear that
although the relative quantity of children’s exposure to each language in a bilingual
environment is a strong and reliable predictor of their skill levels in each language (Hoff,
2018; Thordardottir, 2014; Unsworth, 2016), it is not the only factor.

One kind of evidence that relative quantity of exposure is not the only influence on
children’s growth in two languages consists of findings that the correlation between
bilingual children’s skill levels in their two languages is neither perfect, nor consistently
negative. Multiple studies of bilingual children, at ages ranging from 2 to 7 years, using
different measures of language skill, find correlations between skill levels in their two
languages ranging from weakly negative (e.g., Marchman, Fernald, & Hurtado, 2010) to
moderately positive (e.g., Scheele, Leseman, & Mayo, 2010), with many studies finding
near-zero correlations (Oller & Eilers, 2002). The second kind of evidence that relative
quantity is not the sole influence are findings of effects of other factors—some external to
the child and some internal. External influences include the absolute quantity of exposure
(Marchman, Martinez, Hurtado, Griiter, & Fernald, 2017) and the quality of that exposure,
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as evidenced in effects of the proportion of input provided by native speakers (Place

& Hoff, 2011, 2016), the proficiency of nonnative sources of input (Buac, Gross, &
Kaushanskaya, 2014), and maternal education (Hoff, Burridge, Ribot, & Giguere, 2018).
Birth order has also been associated with differences in exposure to and acquisition of the
heritage language in immigrant families (Bridges & Hoff, 2014; Lauro, Core, & Hoff, 2020).
Internal influences include children’s phonological memory abilities (Gathercole, 2006;
Paradis, 2011; Parra, Hoff, & Core, 2011) and nonverbal intelligence (Blom, 2019; Collins,
O’Connor, Suarez-Orozco, Nieto-Castafion, & Toppelberg, 2014; Hakuta, 1987). None of
these external or internal influences imply a tradeoff between two languages in acquisition.
The absolute quantity and the quality of exposure to each language can vary independently,
and ability should affect the acquisition of two languages in the same way.

Theoretical Approaches to Understanding the Relation Between Two

Languages in Development

Children’s immediate experiences and their learning abilities do not exhaust the influences
on bilingual development. The bioecological framework articulated by Bronfenbrenner and
Morris (1998) and the related Specificity Principle applied to multiple language learning
(Bornstein, 2013) point to conditions in the broader sociocultural environment as moderators
of the outcome of dual language exposure. The attitudes speakers and learners hold

toward both languages and the instrumental value of each language also influence bilingual
development and, in particular, the relation between the acquisition of one language and the
acquisition of another.

A particularly influential approach to the topic of environmental influences on bilingualism,
which was initially articulated with respect to sequential bilingualism (i.e., the circumstance
in which exposure to a second language begins after the acquisition of a first language

is well underway), made a distinction between additive and subtractive environments
(Lambert, 1975). Additive environments are those in which learning the second language
adds to what the child already knows; the first language does not suffer. Subtractive
environments are those in which the second language replaces the first. With respect

to simultaneous bilingual development, the term additive has been used to describe the
circumstance in which exposure to two languages results in learning more than does
exposure to one language. The term subtractive is used to describe the circumstance in
which the two languages compete and learning one takes away from the learning of the other
(Cha & Goldenberg, 2015).

Where one of the two languages a child hears is a minority language and the other a majority
language, additive home environments appear to be those that provide more exposure to

the minority language than to the majority language. De Houwer (2007) found in a survey

of nearly 2,000 language minority households in Belgium that included a child between

6 and 10 years old, that only those children from households where both parents spoke

the minority language were likely to be bilingual. Otherwise, children were likely to be
monolingual speakers of the majority language, Dutch. Similarly, Gathercole and Thomas
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(2009) found that children in Wales who were exposed to Welsh and English at home
reliably acquired English but not necessarily Welsh.

A related finding from a study of Spanish—English bilingual kindergarten children in the
United States is that the correlation between the children’s English and Spanish skills was
positive, suggesting additive bilingualism, only among children who came from Spanish-
dominant homes. Among the children from English—-dominant homes, the correlation
between their English and Spanish skills was negative, suggesting subtractive bilingualism.
The correlation between English and Spanish skills was near zero for those children whose
home language exposure was relatively balanced (Cha & Goldenberg, 2015).

In sum, the foregoing studies of influences on minority and majority language acquisition
in young children suggest that majority language dominance is a more likely outcome than
balanced bilingualism or minority language dominance among children exposed to both a
minority and majority language from an early age. The findings also suggest that where
balanced bilingualism is the outcome, it results from strong support for minority language
development. Finally, if Cha and Goldenberg’s (2015) description of minority language-
dominant environments as an additive and majority language-dominant environments as
subtractive is correct, then the children who are balanced bilinguals as a result of a minority
language-dominant environment should also be more advanced in terms of their total
language knowledge, combined across both languages. In contrast, the majority language-
dominant children from majority language-dominant environments will have experienced
subtractive bilingualism and their total language knowledge will be less as a result.

Previous Descriptions of Profiles of Bilingual Proficiency and Their
Correlates

Individual children’s bilingual skills can be described in terms of their position in a two-
dimensional space defined either by their skill levels in each language or defined by the
dimensions of balance and total language knowledge. However, describing the distribution
of children in those two-dimensional spaces and the factors that influence that distribution
requires a different approach.

One approach, taken by Collins et al. (2014) characterized the distribution of Spanish—
English bilingual kindergarten children from low-socioeconomic status (SES) Spanish-
speaking families in the United States by defining four profiles a priori, with respect to
standard scores on monolingual-normed tests. They found that children were not equally
distributed among profiles. At kindergarten (Mage = 6 years), the majority of children had
low levels of proficiency in both languages, relative to those monolingual norms; only 5%
were proficient in both languages; roughly equal proportions were proficient only in Spanish
or only in English. Children with low skills in both languages differed from children with
other skill profiles in having mothers with lower levels of education and in having lower
nonverbal 1Qs. Children who were proficient in only one language had either more exposure
to that language or their primary source of exposure was more proficient in that language.
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The only other study, to our knowledge, to characterize individual differences among
bilingual children in terms of their constellations or profiles of skill in two languages,
defined the profiles, also a priori, but with reference to the means in the study sample.
Dixon, Wu, and Daraghmeh (2012) measured the English and ethnic language (Chinese,
Malay, or Tamil) skills of kindergarten children in Singapore. Children could be above the
sample mean in both languages, below the sample mean in both languages, or above in one
and below in the other. Because profiles were defined with reference to the sample mean—
and scores were normally distributed, there were equal numbers of children in each of the
four profiles. Family SES was a significant predictor of profile membership, with children
from low SES families overrepresented among children with low skills in both languages.
Children from middle and high SES families were likely to have stronger skills in English
than in their ethnic language; children with high levels of proficiency in two languages came
from all SES backgrounds.

In sum, the two studies in the literature that have described profiles of dual language
skill among bilingual children find variability in balance and also on a dimension of total
language knowledge, with some children relatively strong in both languages and others
relatively weak in both languages. The determinants of profile membership suggested by
these findings include the balance of language exposure at home and the proficiency

of sources of exposure as predictors of dominance, and SES or maternal education and
nonverbal intelligence as predictors of total language knowledge.

These previous approaches have limitations, however. Where profiles are defined a priori
with respect to the sample mean in each language, as in Dixon et al. (2012), both the
profiles and their prevalence are predetermined, not discovered. Furthermore, the search
for predictors of profile membership is potentially hampered by individuals whose skills
place them at profile borders. Such individuals create heterogeneity within profiles, and
they minimize the differences between profiles. Where profiles are defined a priori in terms
of monolingual norms, as in Collins et al. (2014), the profiles are also predetermined.
Prevalence is meaningful, but in the case of the Collins et al. (2014) study, it is prevalent
within a low SES sample, limiting the generalizability of their findings.

This study takes a different approach to identify profiles of dual language skills in bilingual
children. Rather than defining profiles a priori, we use cluster analysis to identify groups of
children with similar patterns of English and Spanish expressive vocabulary skills. The goal
in using this person-oriented statistical approach is to describe differences among individuals
in how English and Spanish skills are related to each other (Laursen & Hoff, 2006). Cluster
analysis identifies groups within the sample that maximize similarity within each group

and maximize the difference between the groups in terms of the variables that define the
clusters. Because these groups emerge from the data, the size of each group in the sample

is an indicator of the prevalence of that skill profile in the population. The minimized
differences within groups and maximized differences between groups help in the search for
characteristics of children and their language environments that predict individual children’s
profile membership.
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The Present Study

Method

Participants

Procedure

This study addresses three research questions with data on the expressive vocabularies in
English and in Spanish of 126 U.S.-born 5-year-old children from Spanish-speaking homes:
(a) What patterns of dual language proficiency are seen in 5-year-old children who have
been exposed to a majority and minority language from infancy?, (b) What is the relative
prevalence of those patterns?, and (c) What characteristics of children’s language learning
abilities and language exposure are associated with the different patterns of dual language
proficiency that we see? The abilities and exposure features we investigate as potential
predictors of profile membership are those that have been found to be related to the growth
of either English, Spanish, or both in this and other samples of bilingually developing
children (Hoff, Burridge, et al., 2018; Lauro et al., 2020; Place & Hoff, 2011, 2016). Those
predictors include the child-internal factors of phonological memory skill and nonverbal
intelligence and the child-external factors of the relative quantity of language exposure,
maternal education, child birth order, and parents’ language backgrounds.

The participants were 126 children from Spanish-speaking homes (61 girls, 65 boys) who
are participants in an ongoing longitudinal study of dual language development which
began when the children were 2.5 years old (Hoff & Ribot, 2017; Lauro et al., 2020).

The data for the present analyses were collected at the 5-year assessment (Mage = 5.04
years, SD = 0.05), with the exception of the assessment of phonological memory, which
occurred at study entry, at 2.5 years. The inclusion criteria were that at least one parent
was born in a Spanish-speaking country and that Spanish was spoken in the home, either
exclusively or in combination with English; Spanish had to be spoken at least 10% of the
time and no third language could be spoken more than 5% of the time. The foreign-born
parents came from 15 different countries in Latin America and the Caribbean and from
Spain. The most frequently represented countries of origin were Columbia, Peru, Venezuela,
and Cuba (details are available in Lauro et al., 2020). The children were Hispanic White
(93.7%), Hispanic African (2.4%), European American (2.4%), or another other ethnicity
(1.6%). Parents reported that all children were full term and healthy at birth, with normal
hearing based on otoacoustic emissions tests performed in the hospital. At study entry, all
children were screened for communicative delay using the Ages and Stages Questionnaire
(Squires, Potter, & Bricker, 1999). Participants were recruited through advertisements in
local magazines, programs for parents with young children, and word of mouth. Data were
collected in South Florida between 2010 and 2015.

Background interviews were conducted with each child’s primary caregiver by a fully
bilingual examiner. Standardized tests of English and Spanish vocabulary were administered
individually to each child. English and Spanish were assessed on separate days in
counterbalanced order. Data collection occurred in the participants’ homes or a university
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lab space, depending on the participants’ preference. Approximately 85% of the visits were
in the participants’ homes.

Measures and Instruments

Table 1 lists the measures and presents descriptive statistics for the whole sample. The
instruments for assessing each measure are described below.

Expressive Vocabulary—Children’s English and Spanish expressive vocabularies were
assessed using the Expressive One-Word Picture Vocabulary Test-Spanish Bilingual Edition
(EOWPVT, Brownell, 2001). Internal consistency, as reported in the test manual, ranged
from a = .92 to .97, depending on age, with a test-retest correlation of r=.91 (Brownell,
2001). The standard administration procedure for the Spanish—-English bilingual version is
to allow the child to provide a label in either language. We modified this procedure to

allow only English labels during the English assessment, and only Spanish labels during

the Spanish assessment in order to obtain measures of the children’s expressive vocabulary
skills in each language. This is a procedure that has been used by other researchers (Anthony
et al., 2009), but because this is not the standard administration procedure, the test does not
have norms for separate English and Spanish scores. Therefore, we use raw scores in all
analyses.

Phonological Memory—Phonological memory skill was measured at 2.5 years in a
nonword repetition task. Phonological memory is a well-established predictor of language
growth in typical and atypical populations (Gathercole, 2006). It is heritable (Bishop, 2002),
and studies of older children find substantial longitudinal stability in phonological memory
skills (Conti-Ramsden & Durkin, 2007; Wagner et al., 1997). Previous research on the
current sample found that phonological memory assessed at 2.5 years predicted English

and Spanish growth curves from 2.5 to 5 years. For purposes of the larger study from

which these data are drawn, there were separate assessments of phono-logical memory for
Spanish-sounding and English-sounding nonwords. In this study, we used whichever score
was higher as the best measure of the child’s phonological memory abilities. The stimuli are
fully described in Lauro et al. (2020).

The phonological memory tasks were administered by native speakers of each language.
After a brief warm-up period, the examiner showed the child a small toy animal or
person-like figure and said, for example, “Look, this is Challoon. Can you say Challoon?”
Examiners presented items no more than three times before moving on to the next

item. Children’s responses were audio and video recorded, transcribed, and scored for
accuracy using the double-blind transcription procedure in Phon, a software program

for the transcription, annotation, and analysis of phonological and phonetic data (https://
www.phon.ca; Rose & MacWhinney, 2014). Further details on the design of the stimuli and
scoring of repetition accuracy are available in Lauro et al., 2020.

Repetition accuracy was measured as the percent of consonants correctly repeated (PCC)
based on the double-blind transcriptions and using the PCC function available within Phon
2.2 (https://www.phon.ca; Rose & MacWhinney, 2014).
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Nonverbal Intelligence—Nonverbal 1Q was measured using the Primary Test of
Nonverbal Intelligence (Ehrler & McGhee, 2008). Instructions were given in whichever
language the child appeared to prefer, and the test itself is entirely nonverbal. Standard
scores were calculated based on published norms, with a mean of 100 (SD = 15).

Relative Quantity of Language Exposure—In the context of an extensive interview
also conducted at a child age 5 years, the children’s primary caregivers provided estimates
of the relative amount of the target child’s home language exposure that was in English
and in Spanish. The interview included questions about who lived in the household and
what languages they spoke to the child. The measure of the relative quantity of language
exposure was the caregiver’s response to the question, “What percent of the time are
English and Spanish spoken to (target child) in the home?” We know from other analyses
of data collected on these children at 6-month intervals from 2.5 to 5 years that individual
differences in home language use were stable over time; all bivariate correlations between
estimates provided at different ages had an rvalue > .70. Thus, the single concurrent
measure of exposure should capture individual differences in children’s cumulative home
exposure from the age of 2.5. Mean levels of English exposure rose from 34% at 2.5 years
to 42% at 5 years. The measures of English and Spanish exposure are reciprocal, with the
exception of measures for one child whose caregiver reported a third language was used at
home 5% of the time. Given the reciprocal nature of the measures of English and Spanish
exposure, we used the estimate of the relative amount of English exposure as our indicator of
the balance of Spanish—English exposure at home.

Maternal Educational Attainment—~Previous analyses of a subsample of the larger
study from which the present data were drawn found language-specific effects of maternal
education (Hoff, Burridge, et al., 2018). This finding is consistent with other findings that
educational attainment in each language is a predictor of the heritage and majority language
proficiency of immigrant bilinguals (Ardila, Rosselli, Ortega, Lang, & Torres, 2019; Giguere
& Hoff, 2020) and that second language proficiency among immigrant parents is related to
properties of their child-directed speech (Hoff, Core, & Shanks, 2020). Therefore, we used
separate measures of maternal education attained in English and in Spanish. To illustrate,

a mother who completed high school in Peru before emigrating and subsequently earned

a master’s degree in the United States would have different levels of education in the two
languages. Levels of education were coded on a 0-5 scale where 0 = no schooling, 1 = less
than high school, 2 = high school degree, 3 = 2-year degree or equivalent, 4 = 4-year degree
or equivalent, 5 = advanced degree. This differs from the coding of education in a previous
analysis of this sample (Lauro et al., 2020), in which distinctions were made only between
no schooling, less than a college degree, and college degree or higher, and college degree
was defined to include a 2-year degree.

Child Birth Order—Birth order was based on primary caregiver report and coded
dichotomously as either first born/only child or later born.

Family Type-Parent Language Histories—Children’s families were categorized with
respect to the parents’ history of exposure to English and Spanish. Previous research has
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made the distinction between native and nonnative speakers as sources of language exposure
(e.g., Place & Hoff, 2011, 2016). Here we elaborate that distinction using the age at which
those parents who were foreign-born native Spanish speakers immigrated to the United
States as an indicator of their dual language proficiency on the logic that a native Spanish
speaker who immigrated to the United States as a young child is likely to have different
levels of Spanish and English proficiency than a native Spanish speaker who immigrated

as young adult, even though both would be considered to be bilingual. Each parent was
classified as a native Spanish speaker, late learner of English (age of immigration > 8 years),
a native Spanish speaker, early learner of English (age of immigration < 8 years), or a

native English or early learner of English with a native language other than Spanish. This
latter category included 9 mothers and 1 father who were U.S.-born native English—-Spanish
bilinguals, and 2 mothers and 3 fathers who were foreign-born native speakers of a language
other than English but who used only English at home.

The children were grouped into three categories based on their parents’ language histories:
(@) both parents were native Spanish speakers and late learners of English, (b) one parent
was a native Spanish speaker and late learner of English, the other parent was a native
speaker or early learner of English, and (c) both parents were native speakers or early
learners of English, although every child had at least one parent who was born in a Spanish-
speaking country and was a native Spanish speaker.

Descriptive Statistics and Preliminary Analyses

Preliminary examination of the data indicated that the distributions of English and Spanish
expressive vocabulary scores were skewed. Therefore, raw scores were Winsorized to reduce
effects of extreme outliers by converting values that were three standard deviations above
the mean to the highest score within three standard deviations of the mean. This involved
changing one English score value and two Spanish score values. In this latter case, the
higher outlier was converted to the highest score within three standard deviations of the
mean, plus 1 (Salkind, 2010). The means presented in Table 1 include the Winsorized
scores.

Preliminary analysis of the relation between English and Spanish scores yielded the finding
that, in this sample, English and Spanish skills were independent, AN/ = 126) = -.011. The
central analyses of this study were then aimed at identifying profiles of dual language skills
in these children, describing their prevalence, and identifying factors associated with profile
membership.

Identification of Profiles of Dual Language Skill

The search for patterns of dual language proficiency was accomplished using cluster
analysis to identify subgroups of participants who were maximally similar within groups
and maximally different between groups with respect to their English and Spanish
vocabulary scores. First, the data were submitted to hierarchical cluster analysis using
Ward’s method, which successively links pairs of cases together into clusters and then
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links clusters into larger clusters, at each step minimizing the variance within clusters. The
resultant dendogram was visually inspected, and the four-cluster solution was selected as
making the most fine-grained distinctions that still yielded categories of sufficient size to
support statistical comparison of the categories with respect to the hypothesized predictors
of category membership. Then, a K-means cluster analysis was completed specifying

a four-cluster solution. All analyses were conducted using Statistical Package for the
Social Science (SPSS) Statistics, Version 26.0, software (International Business Machines
Corporation, 2018). The four clusters identified by this procedure are indicated on the
scatterplot in Figure 1. The mean English and Spanish vocabulary scores for children in each
profile, along with the prevalence of each profile, are plotted in Figure 2, where the four
profiles are ordered from lowest to highest with respect to the sum of the mean English and
Spanish score.

Profile Descriptions

In the four profiles identified by the cluster analysis procedure, one profile (Profile 1) had
significantly lower total vocabulary scores than all the others, two profiles (Profiles 2 and 3)
had intermediate total vocabulary scores, and one profile (Profile 4) had significantly higher
total vocabulary scores than all other profiles. In all profiles, the mean English score was
significantly higher than the mean Spanish score (all ps < .03, two-tailed), but they differed
in the degree of English dominance. Descriptively, Profile 1, with the lowest total score,

was strongly English dominant. Profile 2 was more nearly balanced. Profile 3 was the most
strongly English dominant. Profile 4 was the most nearly balanced profile. Profile 4 was also
the profile in which children had, on average, the highest Spanish vocabulary scores while
also having English scores that were not different from those of Profile 3, and it is the profile
with an average total vocabulary score that was significantly higher than the total score for
any other profile.

Profile Prevalence

These dual language profiles differed in prevalence. The most prevalent profile (Profile

3) was the most English-dominant profile, accounting for 36.5% of the sample. The next-
most prevalent profile (Profile 1) was also English-dominant and accounted for 27% of

the sample. The third most prevalent profile (Profile 2) was English-dominant but nearly
balanced, with similar English scores to Profile 1 but stronger Spanish scores. This profile
accounted for 30.7% of the sample. The least prevalent profile (Profile 4), while also
English-dominant, had a significantly higher mean Spanish score than the other profiles and
a mean English score not different from that of the most English-dominant profile (Profile
3); it accounted for 11.9% of the sample.

Characteristics Correlated With Profile Membership

Tables 2 and 3 present, for each of the dual language profiles, the descriptive statistics

for the English, Spanish, and a combined, total vocabulary score (calculated by summing
the English and Spanish raw scores) and for the measured child-internal and child-external
hypothesized correlates of dual language proficiency, along with the results of analyses

of variance or chi-square analyses that tested for differences among profiles in those
characteristics. The results of post hoc paired comparisons between profiles, accomplished
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with Tukey’s honestly significant different (HSD) post hoc tests or Gardner pairwise post
hoc tests (MacDonald & Gardner, 2000), are also indicated.

These profiles of dual language proficiency were associated with different child-internal and
child-external factors. The two profiles with the highest total vocabulary scores (Profiles

3 and 4) differed from the two profiles with lower total vocabulary scores only in terms

of child-internal factors. The higher total score profiles were associated with higher
phonological memory scores (with some overlap between Profiles 2 and 3) and higher
non-verbal 1Q scores than the two profiles with lower total vocabulary scores (the measures
of phonological memory and nonverbal 1Q were significantly correlated, but they were not
redundant, r(n=123) =.221, p=.014). The two higher total profiles did not consistently
differ from the two lower profiles in terms of any of the child-external factors. The two
nearly balanced profiles (Profiles 2 and 4) differed from the two English-dominant profiles
in exposure and maternal education. The children in the more balanced profiles experienced
greater relative Spanish exposure and had mothers with higher levels of maternal education
in Spanish than the strongly English-dominant profiles (Profiles 1 and 3). The two nearly
balanced profiles (Profiles 2 and 4) did not differ from the two strongly English-dominant
profiles (Profiles 1 and 3) in child-internal characteristics.

If we ask what factors distinguish the profile with the highest total score (Profile 4) from
all other profiles, we find that it is high levels of Spanish exposure, high levels of maternal
educational attainment in Spanish, and high child ability. (This profile was nearly balanced).
If we ask what factors distinguish the profile with the lowest total score from all other
profiles, we find it is relatively high levels of English use and low levels of maternal
educational attainment in English. (This profile was strongly English dominant.) There was
no profile characterized by similar and low scores in both English and Spanish. If we look
at the two middle profiles in terms of total vocabulary and ask what distinguishes the more
English-dominant profile from the more nearly balanced profile, where total vocabulary
score does not differ, we find the English-dominant profile is associated with a higher
relative quantity of English exposure, higher level of maternal education in English, higher
frequency of one parent who is a native English speaker or early learner of English, and
higher nonverbal 1Q-all child-external factors pushing toward English, plus high nonverbal
intelligence.

Discussion

The profiles of dual language proficiency among 5-year-old Spanish-English bilinguals that
were identified in this study provide a description of the variation in the bilingual skills of a
particular population of children who constitute a large portion of children entering school in
the United States. These are U.S.-born children with one or two immigrant parents who have
been exposed to Spanish since birth and who have also heard English at home in varying
amounts, either from birth or soon there-after.

Patterns of Dual Language Proficiency at Age 5 Years

The nature of the profiles and their prevalence indicate that children from this sort of
environment are likely to be English dominant by the time they are 5 years old. In fact, some
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have very limited Spanish skills. There was no Spanish-dominant profile and there was no
profile in which children had similar, low levels of skill in two languages.

The English dominance of these profiles, despite the average Spanish dominance of the
children’s home environments, is consistent with the results of other studies of minority-
majority language bilingual children. Studies of Spanish—-English bilingual children with
approximately balanced dual language exposure from birth have found that from as early

as 22 months of age, the children’s English skill grows more rapidly than their Spanish

skill (Hoff & Ribot, 2017; Hoff et al., 2012). As a result, there is average movement in

dual language proficiency from initial balance to English dominance across the preschool
period (Hoff, Rumiche, Burridge, Ribot, & Welsh, 2014). In the sample studied by Collins
et al. (2014), at Kindergarten age (about 6 years, when tested), the children’s home language
exposure was, on average, balanced whereas more children were “proficient” in English
than were “proficient” in Spanish, relative to monolingual norms. This finding is not limited
to studies using standardized tests to measure proficiency. Using word types per minute in
spontaneous speech as their measure of children’s vocabulary, Escobar and Tamis-LeMonda
(2017) found that children who were, on average, balanced Spanish—-English bilinguals at

2 years were, on average, English dominant at 5 years. In that study, there were individual
differences in changes over time and not all children became English-dominant, but no
children started out English dominant at 2 years and became Spanish-dominant at 5 years.
The present finding that strong English dominance is the most prevalent profile of bilingual
skill is also consistent with international data to the effect that majority language acquisition
is secure whereas minority language acquisition is vulnerable (De Houwer, 2007; Gathercole
& Thomas, 2009).

Correlates of Dual Language Proficiency Profiles

Characteristics That Are Correlated With Nearly Balanced Bilingualism at 5
Years—Children with the strongest bilingual profile (Profile 4), characterized by nearly
balanced and strong English and Spanish skills relative to the rest of sample, experienced
strong Spanish dominance in home language use and had mothers with relatively high

levels of education attained in Spanish. In addition, the children had high phonological
memory and nonverbal 1Q scores. In short, the home environment provided a great deal

of high-quality Spanish exposure, and the children had strong language learning abilities.
The children in the other profile that was nearly balanced, but lower in both English and
Spanish (Profile 2), also had high levels of Spanish exposure at home and mothers with high
levels of educational attainment in Spanish, but the children had lower phonological memory
and nonverbal 1Q scores. The stronger balanced profile (Profile 4) was less prevalent than
the balanced profile with moderate total vocabulary scores. Given that ability tends to

be normally distributed in the population, it is not surprising that the group with the

highest total score comes from the tail of the ability distribution and that this profile is

less prevalent than profiles associated with mid-range abilities. The finding that there is no
profile characterized by low scores in both languages suggests that children at the lower end
of the distribution in ability were excluded from the sample on the basis of the screening at
2.5 years. In sum, it appears that home environments that provide a high quantity and quality
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of Spanish exposure lead to fairly balanced Spanish—-English bilingualism in the children,
with internal ability factors influencing the level of both English and Spanish skill.

Characteristics That Are Correlated With English-Dominant Bilingualism at
5 Years—Just as there were two nearly balanced profiles, one higher than the other

in total vocabulary score, there were also two English-dominant profiles, one higher
than the other in total vocabulary score—although in this case it was only the English
scores that contributed to the between-group difference in total vocabulary scores. The
children in these two profiles differed from the children in the two balanced profiles in
hearing relatively more English at home—although neither group experienced strongly
English-dominant home exposure. The differences between these two groups of children
with English-dominant skills are that the children in the profile with a higher mean total
vocabulary score (Profile 3) differed from the children in the profile with the lower mean
total vocabulary score (Profile 1) in having a higher level of English exposure and higher
scores on both ability measures.

A final instructive comparison was between the two profiles with moderate and not
significantly different total scores, but with different degrees of English dominance (Profile
2 and Profile 3). The more English-dominant group had more English exposure, had mothers
who were more educated in English, and more frequently had a native English-speaking
parent, suggesting that these children experienced not only high-quantity but also high-
quality English exposure. The children in the more English-dominant group also had higher
nonverbal 1Q scores than the children with the less English-dominant profile. In previous
analyses of English and Spanish vocabulary growth from 2.5 to 5 years in this sample,

we found that nonverbal intelligence predicted only English, not Spanish growth (Lauro

et al., 2020). Other studies have also found a relation between general intelligence and
acquisition of the majority language, but not the minority language, in minority-majority
bilingual children (Blom, 2019; Hakuta, 1987). We offered the hypothesis that majority
language acquisition takes place out of the home more than minority language acquisition. It
is, therefore, less supported by the scaffolding and maternal contingency that supports home
language acquisition and is, therefore, a cognitively more demanding task.

Is Majority-Minority Language Bilingualism Additive or Subtractive?

The present findings are consistent with Cha and Goldenberg’s (2015) argument that to the
degree that environments support the acquisition of Spanish, Spanish-English bilingualism
is additive. Across the entire sample, children’s home exposure was slightly Spanish
dominant (English exposure = 41.9%), and across the entire sample, there was no evidence
of a tradeoff between Spanish and English language growth. The correlation between
children’s English and Spanish vocabulary scores was near zero. Two other analyses
similarly support the conclusion that acquisition of Spanish does not subtract from the
acquisition of English are: (a) a comparison of Profile 1 to Profile 2, and (b) a comparison of
Profile 3 to Profile 4. In both these comparisons, there is no difference between the profiles
in mean English vocabulary score, there is only a difference in mean Spanish score with
higher total vocabulary scores associated with a higher Spanish vocabulary score. Spanish
adds to the total without subtracting from English.
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Why does a Spanish-dominant home environment result in additive bilingualism? How is it
possible that greater relative use of Spanish in the home increases children’s acquisition of
Spanish without taking away from their acquisition of English, given the clear evidence that
relative quantity of language exposure predicts the rate of growth in each of the languages

a bilingual child is acquiring (Thordardottir, 2014; Unsworth, 2016)? One suggested answer
invokes, at least implicitly, the notion of thresholds. In explaining their finding that Spanish-
speaking mothers’ use of Spanish at home predicted their children’s Spanish skills but their
use of English at home was unrelated to their children’s English skills, Hammer et al.
argued that the children, who were all attending Head Start programs, experienced sufficient
exposure to English outside the home such that differences in the amount of exposure inside
the home had no effect on their English language growth (Hammer, Davison, Lawrence, &
Miccio, 2009).

Other evidence suggests that rather than a threshold after which additional exposure has

no effect, that there is a gradual diminishment of returns from exposure, with increments
above 60% exposure making less of a difference to acquisition than increments below that
threshold (Thordardottir, 2014). This may arise from maturational constraints or cognitive
constraints on the rate at which children can acquire language (Thordardottir, 2014). Such a
nonlinear function relating exposure to acquisition would explain how relative exposure can
predict language growth in each of a bilingually developing child’s languages, yet children
can learn two languages in less than twice the time it takes monolingual children to learn
one. Neither absolute thresholds nor gradually diminishing returns from exposure explain
the asymmetry in the effects of Spanish-dominant and English-dominant exposure, however.

One proposal that does address that asymmetry invokes proficiency in the sources of
exposure as a factor. That is, to the degree that children’s sources of English and Spanish

are native Spanish speakers who are late learners of English, the tradeoff between English
exposure and Spanish exposure in the home is not an equal trade. When children hear
nonnative English in place of native Spanish, the benefit to their English growth is less than
the detriment to their Spanish growth. Support for this argument comes from findings that
the correlation between English exposure at home and English proficiency among 4-year-old
Spanish—English bilinguals is higher among children with one native English-speaking
parent than it is among children with no native English-speaking parent (Hoff et al., 2014).
This argument is also consistent with findings that immigrant parents’ proficiency in English
is related to properties of their child-directed speech in English (Hoff et al., 2020) and

to their children’s English proficiency (Buac et al., 2014; Hammer et al., 2012). Finally,
proficiency may be part of the reason that maternal use of English at home was unrelated to
children’s English growth and negatively predicted children’s Spanish growth in Hammer et
al. (2012).

A third potential part of the answer is that children’s own use, in addition to their exposure,
is a predictor—particularly of expressive language skills (Bohman, Bedore, Pefia, Mendez-
Perez, & Gillam, 2010; Ribot & Hoff, 2014; Ribot, Hoff, & Burridge, 2017). To the

degree that Spanish—English bilingual children tend to speak in English even when they are
addressed in Spanish, increases in Spanish exposure are not accompanied by increases in
Spanish use, thus diminishing the benefit of Spanish exposure.
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An asymmetry may also arise from spiraling influences of proficiency on exposure and
acquisition. As children’s English proficiency grows, they use English more and thus,

they hear English more (Pearson, 2007). As their English proficiency grows, children also
become increasingly able to use English exposure to build new language knowledge through
processes of syntactic and semantic bootstrapping (Hoff, 2015). Finally, the asymmetry
between English and Spanish in bilingual children’s language growth reflects and is
maintained by a larger English-dominant environment in the United States There may be
consequences for family relationships and ethnic identity of not acquiring Spanish (Oh

& Fuligni, 2010), but not acquiring English is not an option for children living in the

United States. Consistent with this argument, we found, in data drawn from the same

larger, longitudinal study as the present data, that across the period from 30 to 48 months,
children’s English skill was a negative predictor of subsequent growth in Spanish, whereas
children’s Spanish skill was unrelated to their subsequent growth in English (Hoff, Quinn, &
Giguere, 2018).

This study has limitations. The use of only one measure of language skill, a measure

of expressive vocabulary, limits the descriptive value of the profiles that were identified.
Vocabulary is an important measure of language skill and it is correlated with skill in other
domains, but it is still only one domain. Also, this single measure is a measure of expressive
language, and there is evidence that many bilingual children have stronger receptive than
expressive skills—particularly in the minority language (Gibson, Oller, Jarmulowicz, &
Ethington, 2012; Ribot & Hoff, 2014).

The present findings do not describe the language skills of children who hear very little of
the majority language prior to school entry and who are essentially monolingual minority
language speakers when they begin formal schooling. However, the data from the nationally
representative Early Childhood Longitudinal Study, Birth Cohort indicate that in the United
States 71% of children who hear a language other than English at home also hear English at
home (Winsler et al., 2014), and English is ubiquitous in children’s out-of-home experience,
even in minority communities (Welsh & Hoff, 2020). Furthermore, data on children in the
United States who are more Spanish dominant at school entry than the current sample
suggest that they too move toward English dominance once school begins (Collins et al.,
2014).

The particular languages and locale of this study also limit the generalizability of these
findings. The typological distance between the two languages bilingual children acquire

has been found to affect their language skills (Floccia et al., 2018). Spanish—English
bilingualism may be easier than bilingualism in two less-similar languages. The relative
prestige of the two languages a bilingual child acquires has also been argued to affect
bilingual development (Smithson, Paradis, & Nicoladis, 2014). The minority language may
be less vulnerable where it has more prestige. Finally, English may have a unique status; it

is not only the majority language in the country where the children in this study lived, it is
also a global language. Children are exposed to English through television, music, and video
games. Because of its global status, English acquisition may be more guaranteed for children
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in the United States than, for example, the acquisition of Icelandic is guaranteed to bilingual
children in Iceland (Hilmarsson-Dunn & Kristinsson, 2010).

Conclusions and Implications

This study is the only study, to our knowledge, to describe the outcome of early dual
language exposure in terms of bilingual skill profiles that reflect the relations in the data
between children’s skill levels in their two languages. We find that U.S.-born children who
live in Spanish-speaking homes and who are also exposed to English from infancy tend to
become English dominant by the age of 5 years—but some more so than others. Of the
four profiles that emerged from a cluster analysis of the relation between children’s English
and Spanish expressive vocabulary scores, two profiles were strongly English dominant
and included 63% of the sample; two were more nearly balanced and included 37% of

the sample. Children in the more nearly balanced profiles were exposed to more Spanish
at home and were more likely to have mothers with college degrees earned in Spanish
than children in the strongly English-dominant profiles. The four profiles also differed in
children’s total, English + Spanish, vocabulary score. Children in the higher total score
profiles differed from children in the lower profiles on measures of nonverbal 1Q and
phonological memory. A final result was that in these profiles there is no evidence of a
tradeoff between the acquisition of English and the acquisition of Spanish. Rather Spanish
added, in varying amounts, to English skill, which was more uniformly acquired.

The findings of this study have implications for parents, educators, clinicians, and policy
makers whose concerns include the language development of children from language
minority homes. The profiles of dual language proficiency and the associated child
characteristics that were identified among the Spanish—-English bilingual 5-year-olds in the
present study suggest the following:

1. Dominance is not the same thing as proficiency. Bilinguals differ both in
dominance and in total language knowledge. Teachers and clinicians cannot infer
a bilingual child’s language proficiency from that child’s language dominance.
There are balanced bilinguals at the age of 5 years who have stronger English
skills than some English-dominant bilinguals.

2. Individual differences in dominance are significantly related to home exposure,
although the function that relates exposure to dominance is biased toward
English. Balanced language exposure at home does not result in balanced
proficiency; Spanish-dominant home exposure appears to be necessary.

3. Individual differences in total language knowledge are significantly related to
indicators of language-learning ability, measured here in terms of phonological
memory and nonverbal intelligence. This should not be surprising. Monolingual
children of the same age vary in their total language knowledge, and the ability
measures that predict total vocabulary scores in this study have also been found
to account for individual differences in language skill in monolingual children.

4, Weak skills in both languages is not an outcome of dual language exposure
found among typically developing children in supportive environments. Bilingual
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children who have weak skills in both languages at the age of 5 years may have
an underlying impairment or inadequate environmental support for language
acquisition.

5. Minority language exposure does not threaten the acquisition of English by
children in the United States. There is no tradeoff between English and Spanish.
Rather children reliably acquire English, and their total language knowledge is
greater to the degree that they also acquire Spanish.
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Figure 1.
Scores are raw scores from separate English and Spanish administration of the Expressive

One-Word Picture Vocabulary Test-Spanish Bilingual Edition. Clusters identified by K-
means analysis.
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Profiles presented in ascending order based on mean total (English + Spanish) vocabulary
score. Error bars indicate 1 SE around the mean.
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Table 1

Descriptive Statistics for Measures of Children’s Expressive Vocabulary and Hypothesized Predictors of Dual
Language Proficiency

Measure M (SD)
English vocabulary score? 50.6 (12.5)
Spanish vocabulary score? 19.4 (16.4)
Total vocabulary score? 69.9 (20.5)
Phonological memory® 50.7(26.3)
Nonverbal 1Q¢ 113.1 (15.2)
Relative exposure to English at home 41.9 (27.0)
Maternal education in English® 1.96 (1.97)
Maternal education in Spanish€ 2.28 (1.60)
Percent with two native Spanish, late English learner parents 49.2

Percent with one native Spanish, late English learner parent and one native English or early English learner parent  42.1

Percent with two early English learner parents or one native English and one early English learner® 87

Percent first born/only child 40.5 (49.3)

aEXpressive One Word Picture Vocabulary Test (EOWPVT) score.
bSum of English and Spanish EOWPVT scores.

Phonological memory = % of consonants accurately repeated in a nonword repetition task in either English or Spanish, whichever was the child’s
higher score.

dStandard score on the Primary Test of Nonverbal Intelligence.
EEducationaI attainment scored on a 0 (no schooling in that language) to 5 (advanced degree) scale.

fAII children have at least one parent who was born in a Spanish-speaking country and speaks Spanish at home.
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