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This study tested the impact of child-directed language input on language development in Spanish-English
bilingual infants (N = 25, 11- and 14-month-olds from the Seattle metropolitan area), across languages and
independently for each language, controlling for socioeconomic status. Language input was characterized by
social interaction variables, defined in terms of speech style (“parentese” vs. standard speech) and social con-
text (one-on-one vs. group). Correlations between parentese one-on-one and productive vocabulary at
24 months (n = 18) were found across languages and in each language independently. Differences are high-
lighted between previously published monolingual samples, which used the same methods as the current
study of bilingual infants. The results also suggest cultural effects on language input and language develop-

ment in bilingual and bicultural infants.

According to the United States Census Bureau
(2012), the Hispanic population is the largest minor-
ity living in the United States, and Spanish is the
most common language used in households that
report using a language other than English (ie.,
62%; United States Census Bureau, 2013). Under-
standing how children from bilingual households
learn two languages has important implications for
scientists, parents, educators, speech pathologists,
and policymakers.

It is important, both theoretically and practically,
to empirically examine the differences and similari-
ties between monolingual and bilingual language
development in order to understand the effects of
dual language input on language development. For
example, despite widespread belief that children
learning two languages are at a disadvantage with
regard to linguistic development (King & Fogle,
2006; Petitto, 2009; Petitto et al., 2001), research
comparing monolingual and bilingual children indi-
cates that vocabulary size is similar across groups
when words in both languages in bilinguals are
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combined to assess total vocabulary size or TVS
(e.g., Hoff et al., 2012; Holowka, Brosseau-Lapré, &
Petitto, 2002; Marchman, Fernald, & Hurtado, 2009;
Pearson, Fernandez, & Oller, 1993; Petitto et al.,
2001). Studies comparing monolingual and bilin-
gual children can also reveal important group
differences. For example, a recent study comparing
11-month-old monolingual and bilingual infants
reveals interesting differences in brain activation
between groups when listening to speech, particu-
larly in prefrontal brain areas controlling attention,
suggesting that bilingual language experience alters
the brain very early in development (Ferjan
Ramirez, Ramirez, Clarke, Taulu, & Kuhl, 2017).
However, much of the research investigating early
language development has focused on toddlers and
preschool aged children from monolingual and
monocultural environments, and relatively little is
known about the effects of language input to
prelinguistic or bilingual/bicultural infants. It is
therefore essential to investigate bilingual/bicul-
tural infants’ early language experience in longitu-
dinal studies that examine language input and later
language abilities in both the native languages of
bilingual/bicultural children and compare the pat-
tern of results to their monolingual/monocultural
peers.
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In the current study, we evaluate relations
between language input and language development
in a group of Spanish-English bilingual infants using
methods developed in a previous study of monolin-
gual children (Ramirez-Esparza, Garcia-Sierra, &
Kuhl, 2014). Instead of relying on parental reports or
short-recorded interactions, we use the LENA sys-
tem (Language Environment Analysis Foundation,
Boulder, Colorado) to assess everyday social interac-
tions between adults and infants in natural settings
over several consecutive days. We use a longitudinal
approach, assessing social interactions when infants
are 11 or 14 months old and measuring their vocab-
ulary at 24 months of age. We evaluate language
input and later vocabulary overall (ie., without
regard to the specific language), and independently
for each of the languages (i.e., English and Spanish).
We compare not only language milestone differences
between monolinguals and bilinguals but also assess
how parents from Latino bilingual cultural back-
grounds are similar or different from their monolin-
gual/monocultural peers.

This approach not only provides information
that can address misconceptions about differences
in monolingual and bilingual language develop-
ment but can also investigate the effects of cultural
background on speech to infants in their everyday
lives. The current study will contribute to the small
body literature that evaluates the languages and the
cultural context of language input used by bilingual
caregivers in natural settings and may advance our
understanding of the sociocultural environments of
bilingual children in the United States.

Language Input and Language Outcomes in
Monolingual Children

There is a large body of research demonstrating
that language experience in the home is fundamen-
tal for language learning in English monolingual
children (e.g., Hart & Risley, 1995, 1999; Hutten-
locher, Haight, Bryk, Seltzer, & Lyons, 1991;
Ramirez-Esparza et al., 2014; Rowe, 2012; for a
review, see Hoff, 2006). In a classic longitudinal
study, Hart and Risley (1995, 1999) recorded 42
families for 1 hr, once a month, beginning at about
9 months of age and continuing for 2 and a half
years as they interacted in a natural setting. Results
indicated that the number of words produced by
parents interacting with their children over time
was related to the children’s vocabulary. Their sam-
ple included a wide range of socioeconomic status
(SES), and these investigators also found relations
between SES and later language. However, they
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reported that language input measures were stron-
ger predictors of later language than SES (Hart &
Risley, 1995).

More recently, researchers have focused on rela-
tions between various characteristics of speech
directed to toddlers and language development.
Hoff (2003) recruited mothers and 2-year-old chil-
dren from mid- and high socioeconomic back-
grounds. Conversations were recorded twice,
10 weeks apart, in the participants’ homes as the
mothers dressed their children for the day, fed
them breakfast, and played with toys (provided by
the experimenter). Language input was evaluated
in terms of the number of word tokens, mean
length utterance, and number of word types pro-
duced. Child vocabulary was evaluated by the
number of word types. The results showed that
measures of maternal speech (i.e., number of word
tokens, mean length of utterance, and number of
word types) were related to children’s vocabulary.
Further analyses demonstrated that maternal speech
accounted for most of the variance in children’s
vocabulary (i.e., 22%), whereas SES did not account
for significant additional variance (i.e., 1%). Similar
findings have been reported among monolingual
Spanish-learning children (Hurtado, Marchman, &
Fernald, 2008): Parental speech in Spanish at
18 months (assessed by number of word tokens,
number of word types, and grammatical complex-
ity) was unrelated to SES in a primarily low-SES
sample and predicted Spanish vocabulary in tod-
dlers at 24 months of age.

In another relevant study, Rowe (2012) recruited
parent—child dyads with diverse SES. The parent
and child were videotaped at home for 90 min
while they engaged in their ordinary daily activities
at 18, 30, and 42 months of age. The measures of
parental speech were the total number of word
tokens, the total number of different word types (or
vocabulary diversity), and the total number of dif-
ferent rare words (or vocabulary sophistication)
produced by parents during the 90-min interaction.
In addition, occurrences of decontextualized lan-
guage were coded. The Peabody Picture Vocabulary
Test (PPVT), a measure of receptive vocabulary,
was administered at 30, 42, and 54 months. The
results showed that measures of parental speech
were related to PPVT scores, even after controlling
for SES. Furthermore, the specific measure of paren-
tal speech related to later vocabulary varied across
time: Word tokens most important during the 2nd
year of life, vocabulary diversity and sophistication
during the 3rd year of life, and decontextualized
language during the 4th year of life. Rowe (2012)
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concluded that parents support language develop-
ment by providing developmentally appropriate
language input.

These studies demonstrate that a variety of mea-
sures of language input are related to child lan-
guage development, and the impact of specific
language input characteristics depends on the
child’s age and/or language ability. However, these
studies focused on language input to toddlers who
already produce words (i.e., about 18-24 months of
age), and results may not generalize to prelinguistic
infants. From their first months, infants show a
strong listening preference for parentese speech
(Fernald, 1985), defined as speech that is simplified
at the grammatical and lexical levels with a unique
acoustic and visual signature: Acoustically, it is
characterized by higher pitch, slower tempo, and
exaggerated intonation contours (Fernald, 1985;
Grieser & Kuhl, 1988), and visually, parentese
speech exaggerates articulatory gestures and social
affect (Weikum et al., 2007). Many have hypothe-
sized that parentese speech is beneficial to young
language learners (Fernald, 1985; Fernald & Kubhl,
1987; Hirsh-Pasek et al., 1987; Karzon, 1985; Kemler
Nelson, Hirsh-Pasek, Jusczyk, & Cassidy, 1989).
Liu, Kuhl, and Tsao (2003) analyzed parentese
speech directed to 6-8 and 10-12 months old
infants in a laboratory setting. The results showed
that the acoustic exaggeration in parentese speech
is associated with the infants” ability to discriminate
difficult computer-synthesized speech contrasts.

There is also evidence that social interaction
plays a role in early language development. Kuhl,
Tsao, and Liu (2003) found that 9-month-old infants
show phonetic learning from live, but not prere-
corded, exposure to a foreign language, suggesting
a learning process that is enhanced by social inter-
action. Goldstein and Schwade (2008) demonstrated
that when caregivers respond to babbling of 9.5-
month-old infants with either fully resonant vowels
or words, infants incorporated the phonological
structure of caregivers’ contingent utterances into
their babbling and also extended their vocalizations
to new phonetic forms. Ramirez-Esparza et al.
(2014) also studied English monolingual prelinguis-
tic infants, evaluating the effects of language input
characterized by social interaction variables in natu-
ral settings on language development. Families with
11- or 14-month-old infants were audio recorded as
they went about their lives, using a language
environment analysis system (LENA Foundation,
Boulder, Colorado). The researchers recorded
approximately 32 hr across 4 days per family, cod-
ing and comparing parentese speech and standard

speech in two social interaction contexts: speech
directed to the infant while she or he is alone with
the speaker (i.e., one-on-one social context), or
speech directed to the infant while she or he is with
a group of people (group social context). They
found that only parentese speech in a 1:1 context
was related to SES, and increased exposure to par-
entese speech in 1:1 context in infancy was associ-
ated with more frequent concurrent vocalizations
and increased productive vocabulary at 24 months,
controlling for SES. The other three social interac-
tion variables evaluated (parentese speech in a
group social context, standard speech in a 1:1 social
context, and standard speech in a group social con-
text) were neutral and unrelated to later word pro-
duction.

Language Input and Language Outcomes in
Simultaneous Bilingual Children

There has been increasing interest in language
input to simultaneous bilingual toddlers in the
home (De Houwer, 2007; Garcia-Sierra et al., 2011;
Hoff et al, 2012; Song, Tamis-LeMonda, Yoshi-
kawa, Kahana-Kalman, & Wu, 2012). The methods
and approaches employed are diverse, but in gen-
eral recent studies demonstrate that (a) although
simultaneous bilinguals are exposed to two lan-
guages in the home, one of these languages is dom-
inant; and (b) the language input in each language
is related to concurrent and later vocabulary.

Place and Hoff (2011) completed a diary study
assessing relative exposure to English and Spanish
in 25-month-old children over a 7-day period. The
authors reported that the percentage of 30-min
blocks with English-only exposure was positively
related to the children’s English vocabulary and
negatively correlated to Spanish vocabulary. The
same pattern was found for Spanish: The percent-
age of 30-min blocks with Spanish-only exposure
was positively related to the children’s Spanish
vocabulary and negatively correlated to English
vocabulary. Song et al. (2012) reported similar find-
ings with a sample of Mexican and Dominican
bilingual toddlers in a longitudinal study. The
authors videotaped interactions between mothers
and children at both 14 and 24 months of age and
measured language exposure by counting the num-
ber of utterances produced by the mothers. The
results demonstrated that parents’ usage of English
was positively correlated with children’s English
vocabulary at both 14 and 24 months of age but
negatively correlated with the children’s Spanish
vocabulary. These findings suggest that bilingual



children” linguistic accomplishments in each lan-
guage are influenced by the number of utterances
they hear in their two respective languages during
parent—child interactions (Conboy & Thal, 2006;
Hoff et al., 2012; Marchman et al., 2009; Song et al.,
2012).

Song et al. (2012) also used measures of social
context, surveying parents regarding the frequency
of literacy activities with the child (e.g., singing
songs, reading books, and telling stories) at 14 and
again at 24 months of age, which likely involved
parentese speech in a one-on-one setting. Results
demonstrated that English literacy activities were
positively correlated with children’s English vocab-
ulary at both 14 and 24 months of age but nega-
tively correlated with the children’s Spanish
vocabulary. Likewise, Spanish literacy activities
were positively correlated with children’s Spanish
vocabulary at both 14 and 24 months of age but
negatively correlated with the children’s English
vocabulary. Similar findings were reported in an
earlier study of 21- to 27-month-old Spanish-Eng-
lish simultaneous bilinguals in which literacy expe-
rience (frequency of book reading with parents) in
each language was related to vocabulary in that
language (Patterson, 2002).

Cultural Impacts

Although studies assessing the interaction of lin-
guistic and cultural environments are scarce, evi-
dence suggests that there are cultural linguistic
differences between English monolingual and
Latino bilingual children that may impact language
development. For example, Western middle-class
mothers tend to produce child-directed communica-
tion and alter prosodic features of their language
when addressing their prelinguistic children, using
parentese speech (Hoff, 2006; Lieven, 1994). In other
cultures, such as the Mayan in Mexico, child-direc-
ted speech is less common: Prelinguistic children
are not considered to be conversational partners
but simply passive observers of the language
around them (Shneidman & Goldin-Meadow, 2012).
Furthermore, Mexicans and Latinos have been
shown to be talkative and gregarious, engaging in
frequent interactions with family and friends (Diaz-
Loving & Draguns, 1999). In a study of social
behaviors among Mexicans and Americans using a
digital recorder to sample behavior in naturalistic
settings, Mexicans spent more time socializing and
talking to others in group interactions than Ameri-
cans (Ramirez-Esparza, Mehl, Alvarez-Bermudez, &
Pennebaker, 2009). Accordingly, we might expect
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that Latino cultural values (engaging in more gre-
garious interactions) could impact language input
to bilingual infants in their everyday lives.

General Aim, Goals, and Hypotheses

The study is motivated by a large body of
research, noted above, demonstrating that language
input to children is fundamental for language learn-
ing in English monolingual children (e.g.,, Hart &
Risley, 1995, 1999; Hoff, 2003; Huttenlocher et al.,
1991; Ramirez-Esparza et al., 2014; Rowe, 2012; for
a review, see Hoff, 2006) and that SES is related to
that language input (Hart & Risley, 1995, 1999;
Hoff, 2003; Huttenlocher, Waterfall, Vasilyeva,
Vevea, & Hedges, 2010; Ramirez-Esparza et al.,
2014; Rowe, 2008). SES has also been associated
with individual differences in language develop-
ment (e.g., Arriaga, Fenson, Cronan, & Pethick,
1998; Fernald, Marchman, & Weisleder, 2013; Hart
& Risley, 1995; Hoff, 2003). Whereas the mecha-
nisms driving the relations among SES, language
input, and language outcomes are necessarily com-
plex because each factor can be assessed using mul-
tiple variables within and across studies, there is
growing evidence that differences in the characteris-
tics of language input mediate the relation between
SES and language outcomes in children; that is,
SES-related variation in language input results in
SES-related variation in language outcomes (Hoff,
2003; Huttenlocher et al.,, 2010; Rowe, 2008; Rowe
& Goldin-Meadow, 2009). In the current study, our
goal is to utilize methodology we previously devel-
oped for the study of language input and language
outcomes in monolingual infants (Ramirez-Esparza
et al,, 2014) in a sample of prelinguistic Spanish—
English bilingual infants, controlling for SES, rather
than to investigate the mediation effects of SES in a
bilingual population.

The first goal of the present study is to investi-
gate the relation between overall language input
and language development (i.e., including both
English and Spanish) in the bilingual sample,
comparing results from the bilingual sample to our
previously published monolingual results (Ramirez-
Esparza et al.,, 2014). As in the monolingual study,
we aim to study the relations between lan-
guage development and child-directed speech char-
acterized by four social interaction variables (i.e.,
parentese speech—1:1, parentese speech—group, stan-
dard speech-1:1, and standard speech-group), con-
current infant speech utterances, and later overall
productive vocabulary (i.e., without regard to the
specific language). We hypothesize a similar pattern
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of results in the monolingual and bilingual samples:
Specifically, (a) the occurrence of infant speech
utterances and the total productive vocabulary in
English and Spanish in the bilingual sample will be
comparable to the occurrence of infant speech utter-
ances and English productive vocabulary in our
monolingual study (Ramirez-Esparza et al., 2014),
allowing direct comparison across studies; (b) only
the parentese speech—1:1 interaction variable will be
related to SES; and (c) only parentese speech-1:1
interaction variable will be related to concurrent
speech utterances and total productive vocabulary
at 24 months, whereas other social interaction vari-
ables will be unrelated to language development,
controlling for SES, as reported in the monolingual
sample. Furthermore, we expect that the relative
occurrence of 1:1 and group social interactions in
the bilingual sample would be impacted by the cul-
tural values and practices of this speech commu-
nity.

The second goal is to evaluate the effects of the
social interaction variables on language development
within each of the infants” two languages. The associ-
ations between each of the four social interaction
variables and later vocabulary are assessed indepen-
dently in English and in Spanish. Concurrent speech
utterances are excluded from the language-specific
analyses because these utterances cannot be unam-
biguously categorized in terms of English versus
Spanish. Based on previous work with bilingual chil-
dren (e.g., Place & Hoff, 2011; Song et al., 2012), we
expected a language-specific pattern of significant
correlations consistent with the overall pattern of
results: Specifically, (a) the amount of parentese
speech—1:1 in English will be positively related to
English productive vocabulary at 24 months and
negatively related to Spanish productive vocabulary
at 24 months, controlling for SES; and (b) the amount
of parentese speech—1:1 in Spanish will be positively
related to Spanish productive vocabulary at
24 months and negatively related to English produc-
tive vocabulary at 24 months, controlling for SES.

Approaches

We use the LENA system to record everyday
social interactions between adults and infants in
natural settings for 8 hr per day over several con-
secutive days, generating a large body of data from
each participant. This approach is nonobtrusive (see
Mehl & Holleran, 2007), and it captures natural
everyday behaviors that are not available in shorter
video-recorded interactions. For example, speech by
a mother, father, or other adult can occur in

different types of settings: while watching TV and
speaking over the phone, while doing laundry and
cleaning the house, in transit to another place,
while visiting friends, or in the supermarket.
Although this approach has been used with mono-
lingual infants (i.e., Ramirez-Esparza et al., 2014;
Weisleder & Fernald, 2013), it has not been
employed with bilingual infants. We then employ
the LENA software to locate segments distributed
across the data set that are suitable for coding in
terms of social interaction variables. This nonobtru-
sive observational approach allows documentation
of English and/or Spanish usage by bilingual fami-
lies in natural settings. This novel approach has
important implications for understanding the inter-
action between language usage and cultural back-
ground. For example, bilingual families can
overestimate or underestimate their usage of Eng-
lish or Spanish on self-reports due to cultural biases
(e.g., Heine, Lehman, Peng, & Greenholtz, 2002
Heine & Renshaw, 2002; Ramirez-Esparza, Gosling,
& Pennebaker, 2008). Our approach provides a
snapshot of English and Spanish usage as people
go about their lives over a 4-day period, allowing
direct measurement of social interaction variables.

Method
Participants

The participants were 25 infants (11 girls, 14
boys) drawn from a research participant subject
registry maintained by the University of Washing-
ton. Enrollment forms are mailed to families of all
newborn infants in the Seattle metropolitan area
based on birth records yielding a database of peo-
ple who are interested in finding out more about
participating in research studies. All families
reported that both English and Spanish were spo-
ken in the home and that at least one parent
reported Spanish as their first language. Two age
groups, 11 months (N = 14, age range = 11 months
and 6 days-11 months and 15 days) and 14 months
(N=11, age range =13 months and 27 days-
14 months and 25 days), were recruited as part of a
large-scale study at the Institute for Learning and
Brain Sciences, Seattle, WA. Data were collected
across a 3-year period, from 2008 through 2011.

All infants were delivered at full-term (37—
43 weeks) with a normal birth weight (2.5-4.5 kg),
and had no major birth or postnatal complications.
SES was assessed using the Hollingshead index
(Hollingshead, 2011), a widely used measure pro-
ducing an overall SES score based on parental



education level and occupation (M = 44.34,
SD =16.03, range = 16-66). Twenty infants lived
with both their mother and father; two infants lived
with mother, father, and grandparents; one infant
lived with mother, father, and an uncle; and two
infants lived only with their mothers.

Social language interaction data and infants’
speech utterances were coded for all participants
based on the LENA recordings. Parental reports of
later word production in English and in Spanish at
24 months (for all infants enrolled in the study
regardless of age at enrollment) were obtained from
18 of the 25 families who participated in the study.

Families” Language and Cultural Characteristics

Twenty-two of the 25 participants responded to
a language background questionnaire.

The Mothers

One mother was born in Peru, one in Puerto Rico,
one in El Salvador, two mothers were born in Vene-
zuela, three in Colombia, seven in Mexico, and seven
in the United States. Mothers had been living in the
United States for an average of 16.20 years (SD = 9.68).
Forty percent of the mothers preferred to use Spanish
in daily life, 12% preferred English, and 36% preferred
both languages. Only 19 mothers reported their pre-
ferred language when speaking to their infants: 36% of
the mothers preferred Spanish, 28% preferred English,
and 12% preferred both languages.

The Fathers

One father was born in Peru, one in El Salvador,
one in Guatemala, one in Venezuela, one in Ecua-
dor, two fathers in Colombia, two in Puerto Rico,
six in the United States, and seven in Mexico.
Fathers had been living in the United States for an
average of 16.95 years (SD = 13.95). Fifty-two per-
cent of the fathers preferred to use Spanish in daily
life, 16% preferred English, and 20% preferred both
languages. Only 19 fathers reported their preferred
language when speaking to their infants: 40% of the
fathers preferred Spanish, 28% preferred English,
and 8% preferred both languages.

Social Interaction Variables and Language Activity
Assessment

Social interaction and language activity was
assessed using the same methods reported in our
previous work for monolingual infants (Ramirez-
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Esparza et al., 2014) allowing cross-study compar-
isons.

Data Collection

Parents received two digital language processors
(DLPs) and vests with a chest pocket designed to
hold the DLP, allowing digital first-person perspec-
tive recordings of the infants” auditory environment
at home and as they went about their daily lives.
They were instructed to record 8 continuous hours
each day for 4 consecutive days (including 2 week-
days and 2 weekend days), yielding approximately
32 hr of recorded audio data from each infant
(M = 31.52, range = 21.85-32). Parents were also
asked to complete a daily activity diary, noting the
most relevant activities for each day.

Data Preparation

LENA software was used to analyze language
input and to efficiently locate intervals with the lan-
guage activity of interest (i.e., adult speech) in each
participant’s large data set of recorded audio for
further analysis of language input (in terms of
speech register and social context) and infant
speech utterances. The audio data were transferred
from the DLP to a computer and analyzed by
LENA software employing advanced speech identi-
fication algorithms that automatically analyze audio
files and produce reports of language activity. The
LENA algorithms produced a total adult word
count across all 4 days for each participant in the
study. The algorithm is not able to further catego-
rize the adult words counted and, therefore
includes both speech that is directed to the child
and speech that is overheard but not directed to the
child, regardless of language. The accuracy of these
values for the English language has been estab-
lished in previous studies (Oller et al., 2010; Xu,
Yapanel, & Gray, 2009). For the Spanish language,
Weisleder and Fernald’s (2013) research team tran-
scribed 60-min samples from 10 participants of their
study. Their analysis of these transcriptions showed
a strong positive correlation (i.e., r = .80) between
automated estimates and transcribed word counts.

The audio files were then further processed
using the LENA Advanced Data Extractor Tool
(ADEX) in order to efficiently identify short inter-
vals with the language activity of interest (i.e., adult
speech) for coding and eliminate intervals that did
not qualify. This tool provides outputs for individ-
ual speech segments as short as a fraction of a sec-
ond. We coded social interaction and language
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activity based on 30-s intervals, a technique that
has been reliably used for over a decade (e.g., Mehl,
Pennebaker, Crow, Dabbs, & Price, 2001; Mehl,
Vazire, Ramirez-Esparza, Slatcher, & Pennebaker,
2007; Ramirez-Esparza etal, 2009) and was
employed in our previous study of monolingual
infants (Ramirez-Esparza et al., 2014). The use of
30-s intervals has the advantage of being long
enough to allow coding of social interactions while
at the same time protecting participants” privacy by
reducing context.

ADEX was used to segment each participant’s
large data set of recorded audio into 30-s intervals
and to automatically calculate an adult word count
for each interval. For example, an 8-hr recording
yields approximately 960 intervals with adult word
counts after the data are segmented into 30-s inter-
vals. Intervals with zero adult words are removed
and 40 intervals that are at least 3-min apart are
selected from the remaining intervals across the
entire day, chosen from those with the highest
adult word counts. In essence, intervals are selected
based on adult word count in order to ensure that
there is language activity that will allow coding of
social behaviors. Using this approach we avoid
selecting intervals for coding when there is no
social activity, only silence or noise (e.g., the infant
was sleeping, the infant was not wearing the recor-
der). The mean adult word count across the coded
30-s intervals and across participants was 51.21
(SD = 22.60).

Ideally, the final data set would include a total
of 160 intervals for each participant. However,
some participants failed to record as instructed, and
their recorded data yielded fewer than 160 intervals
for coding. Consequently, an average of 156.96
(SD = 8.12) intervals per participant were coded, a
total of 4,084 over the entire study. In addition, par-
ents were instructed to read experimental materials
to their children as part of the larger research pro-
ject, which is beyond the scope of this study, and
intervals including this experimental activity were
excluded from analysis (M =4.37 intervals,
SD = 2.77). The remaining intervals then served as
the full set of coded intervals for calculation of the
relative time use estimates for each participant
(M =152.84, SD = 8.66).

Adapting the Social Environment Coding of Sound
Inventory for Infants

The Social Environment Coding of Sound Inven-
tory (SECSI) was designed to assess moment to
moment naturalistic social behaviors, environments,

and interactions in adult populations (e.g., Mehl,
Gosling, & Pennebaker, 2006; Mehl et al., 2007;
Ramirez-Esparza et al, 2009). We adapted the
SECSI, creating an infant version that focused on
the social and language environment (Ramirez-
Esparza etal, 2014). The infant SECSI was
designed to be a broad system and coded behaviors
beyond the scope of the present study for use in
future analyses, including 73 categories organized
into six clusters: “speech partners,” “speech style,”
“social context,” “infant speech utterances,” “activi-
ties,” and “infant mood.” A subset of categories
within these clusters was selected to generate the
social interaction variables analyzed in the current
study: “speech partners”—mom speaks to infant,
dad speaks to infant, other adult speaks to infant;
“speech style”—parentese speech is used to address
the infant, standard speech is used to address the
infant; “social context”’—infant is with one adult,
infant is with two or more adults; and “infant speech
utterances”—infant produces a speech utterance,
infant does not produce a speech utterance (see
Ramirez-Esparza et al., 2014, for more information).

Coding Selected Infant SECSI Categories

Three Spanish-English bilingual research assis-
tants were trained to code the selected intervals for
each participant (M = 152.84, SD = 8.66). Coders
were provided with basic information about each
selected interval (date, day of the week, time of
day, and the time stamp of the audio recording).
Coders were also provided with the participants’
end of day diaries to supplement audio recordings.
Transcribing software played the specific 30-s inter-
val for coding based on the time stamp entered.
The coders listened to each 30-s interval and coded
each infant SECSI category associated with the
interval. For example, in a given 30-s interval the
coders would listen and enter “YES” if the behavior
of interest occurred. The resulting matrix of YES
and NOs indicated that a specific infant SECSI cate-
gory occurred or did not occur in that interval.
Infant SECSI categories are nonexhaustive and non-
mutually exclusive, that is, several infant SECSI cat-
egories could be coded within a single interval
(e.g., infant speech utterance, adult talking to physi-
cally present others, adult talking to infant, adult
using parentese speech to address the infant, adult
using standard speech to address the infant— all
within a single 30-s interval). All coders were tested
independently with a training file, which was used
to evaluate intercoder reliability (for more details
on training, see Ramirez-Esparza et al., 2014). The



12 categories used in the analysis produced an
average intraclass correlation of .91—indicating
effective training and reliable coding—based on a
two-way random effects model (ICC [2, k]; Shrout
& Fleiss, 1979). In addition to coding infant SECSI
categories, research assistants noted the language(s)
spoken by the adult(s) in each coded interval. Most
intervals contained adult speech in only one lan-
guage; however, adults used both languages (or
code-switched) in about 10% of coded intervals.

Relative Time Use Estimates of Infant SECSI Categories

The coded data matrices containing YES and NO
responses for each participant were aggregated to
provide relative time use data by calculating the
percentage of intervals coded for each category. For
example, a relative time use estimate of 47.5% for
the infant SECSI category “Mom speaks to infant”
indicated that for a participant with 160 intervals,
this category was coded YES in 76 of the 160
selected intervals (see Ramirez-Esparza et al., 2014).
Relative time use estimates were calculated in three
ways based on the language spoken by adults:
Intervals independent of language spoken by adults
yielded relative time use estimates across lan-
guages, intervals in which only English was spoken
by adults yielded relative time use estimates for
English, and intervals in which only Spanish was
spoken by adults yielded relative time use estimates
for Spanish. Those intervals in which adults used
both languages or code-switched were included in
the relative time use estimates across languages but
were not included in the language-specific relative
time use estimates.

Language Environment Assessment

To test our hypotheses, we examined four differ-
ent social interaction variables based on the selected
categories in the infant SECSI: (a) parentese speech—
1:1—mother, father, or other adult spoke directly to
the infant, parentese speech was used, and only
one adult voice was recorded during the interval;
(b) parentese speech—group—mother and/or father
and/or other adult spoke directly to the infant, par-
entese speech was used, and two or more adult
voices were recorded during the interval; (c) stan-
dard speech-1:1—mother, father, or other adult
spoke directly to the infant, standard speech was
used, and only one adult voice was recorded dur-
ing the interval; (d) standard speech—group—mother
and/or father and/or other adult spoke directly to
the infant, standard speech was used, and two or
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more adult voices were recorded during the inter-
val. The coded data were then converted into rela-
tive time use estimates across languages and within
each language by calculating the percentage of
valid intervals included in a specific category across
the 4 days (e.g., percentage of intervals coded par-
entese speech—1:1, percentage of intervals coded
standard speech-group). Relative time use estimates
for the social interaction variables were neither
mutually exclusive nor exhaustive and, therefore,
will not add to 100%.

Language Development Assessment

Language development was assessed concur-
rently and at 24 months of age. The concurrent mea-
sure was the relative time use estimate for infant
speech utterances. Concurrent speech utterances
were not evaluated for each language independently
as these vocalizations cannot be unambiguously cat-
egorized into a particular language.

Productive vocabulary was assessed when partic-
ipants were 24 months old. Productive vocabulary
in English was measured using the MacArthur-
Bates Communicative Development Inventory
(CDIL Fenson et al., 2007), and productive vocabu-
lary in Spanish was measured using the Spanish
language adaptation, El Inventario de Desarrollo de
Habilidades Comunicativas: Inventario II (Jackson-
Maldonado et al., 2003). Specifically, parents
reported the number of words produced based on
the 680-word checklist section of the CDI in English
and in Spanish when the children were 24 months
old (n = 18).

Results
Initial Analyses

The initial steps in analysis were evaluation of
age group differences at enrollment (i.e., 11 months
vs. 14 months old) on the other experimental vari-
ables (SES, concurrent speech utterances, productive
vocabulary at 24 months across languages and
within languages, and social interaction variables
derived from infant SECSI); and assessment of the
characteristics of language input to infant partici-
pants.

Age Effects

Bilingual participants enrolled in the study
showed no significant effects due to age at enroll-
ment (i.e., 11 or 14 months) for social interaction
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variables derived from the infant SECSI, language
development variables (concurrent speech utter-
ances, productive vocabulary at 24 months in Eng-
lish, in Spanish, and in English plus Spanish), or
SES. Participants were collapsed across age at
enrollment for the remaining analyses.

Characteristics of the Language Used in the Spanish—
English Bilingual Households

In order to glimpse the language characteristics
of the bilingual households, we provide descriptive
analyses for both speech directed to the child and
speech overheard by the child in English and in
Spanish (see Table 1). Both mother and father are
more likely to speak to their infant in Spanish than
in English. This is consistent with the parental
reports, which indicated that both mothers and
fathers prefer to speak to their infants in Spanish
instead of English (see Participants above). Paired ¢
tests, however, revealed that the only significant
difference across languages is more frequent use of
English in overheard speech (i.e., when other adults
spoke to other adults). Paired correlations demon-
strated that the mothers and fathers who are more
likely to use Spanish are less likely to use English,
and vice versa. Table 1 also shows the low percent-
age of coded intervals in which parents and
other adults used both English and Spanish
(code-switched), indicating that the parents in this

Table 1

study were unlikely to code switch in any given
moment; they used either English or Spanish.

The percent of coded intervals in which speech
was directed to the infant across all speakers in
English (M =19.83, SD =18.01) and in Spanish
(M =30.29, SD = 21.12) was not significantly differ-
ent. Likewise the percent of coded intervals in
which the infant overheard speech across all speak-
ers in English (M = 41.20, SD = 24.05) and in Span-
ish (M =30.19, SD = 26.71) was not significantly
different. Finally, speech directed to the infant in
English was negatively correlated with speech
directed to the infant in Spanish (r = —.80, p < .001)
and overheard speech in English was negatively
correlated with overheard speech in Spanish
(r=—-.70, p <.001).

The data indicate that, as a group, participants
are not likely to experience more input in one lan-
guage than the other. However, parents who use
more English use less Spanish and vice versa.
Table 2 shows means and standard deviations for
the four social interaction variables tested in this
study. Bilingual families produced more intervals
coded standard speech-1:1 in Spanish than stan-
dard speech-1:1 in English, and this difference
approached  significance (t = —2.06, p =.051,
df = 24). Relative time use estimates of the other
social interaction variables were not significantly
different for English and Spanish. That is, the per-
centage of intervals in which bilingual families used

Percentage of Coded Intervals During Which the Infant Was Exposed to English and Spanish Directly or Indirectly Across the 4 Days of Record-

ing: t Tests and Correlations, Controlling for Socioeconomic Status

Relative time use estimates, (% intervals)

Code-switching English Spanish
M (SD) M (SD) M (SD)
Infant SECSI items N =25 N =25 N =25 t tests r
Mom talking
Mom talks to infant 5.00 (4.65) 11.22 (14.45) 20.89 (17.92) —1.64 —0.66***
Mom talks to dad 0.70 (2.21) 8.51 (12.79) 8.99 (10.09) —0.11 —0.52**
Mom talks to others 0.45 (0.64) 7.67 (7.48) 6.33 (9.45) 0.49 —0.27
Dad talking
Dad talks to infant 1.29 (1.45) 3.40 (4.30) 7.21 (9.07) ~1.65 —0.42*
Dad talks to mom 0.49 (1.00) 7.64 (11.66) 8.78 (9.67) —0.30 —0.53**
Dad talks to others 0.13 (0.26) 4.14 (5.89) 2.17 (3.24) 143 ~0.06
Other adults talking
Other adults talk to infant 1.44 (2.23) 7.09 (8.36) 5.04 (6.36) 0.83 —0.38
Other adults talk to parents 2.38 (3.70) 22.32 (18.84) 13.13 (15.63) 1.52 —0.53**
Others talk to others 1.02 (1.86) 9.45 (8.51) 3.52 (5.64) 2.62* —0.24

Note. t tests assess differences across English and Spanish and 7 is the correlation between infant SECSI items in English and in Spanish,
code-switching is not included. SECSI = Social Environment Coding of Sound Inventory. *p < .05. **p < .01. ***p < .001.



parentese speech-1:1, parentese speech—group, and
standard speech—group did not differ for English
and Spanish. However, correlations between the
four social interaction variables in English and in
Spanish are negative, and three of them signifi-
cantly so, indicating that parents who use more
English in a specific social interaction variable use
less Spanish in the same variable and vice versa
(Table 2).

Results for Goal 1: Comparison of the Monolingual and
Bilingual Samples

Mean social interaction and language development
variables. We compared mean social interaction and
language development variables from the current
study of bilingual infants (overall, across languages)
and the corresponding variables collected in our
previous study of monolinguals (Ramirez-Esparza
et al., 2014; see Table 2, for M, SD, and t values).
Monolingual and bilingual samples differed signifi-
cantly in terms of the parentese speech-1:1 social
interaction variable, with monolingual infants expe-
riencing significantly more parentese speech-1:1
than bilinguals (t = 3.3, p < .05). There are no sig-
nificant differences in the other three social interac-
tion variables. The average TVS (words in
English + words in Spanish) in bilingual children
(M = 393.67, SD = 237.79) was not significantly dif-
ferent from that reported by Ramirez-Esparza et al.
(2014) for the monolingual sample (M = 376.56,
SD =19.89, t= —0.25 Table 2). Vocabulary was
converted to z scores for use in analysis, and all
scores fall within + 2.5 SD of the mean.

Correlations between SES, social interaction variables,
and measures of later language development. We also
evaluated correlations between SES, social interac-
tion variables, and measures of later language
development in the bilingual sample overall
(Table 3). Results show that among social interac-
tion variables, SES was significantly correlated only
with percent intervals coded for parentese speech
in a 1:1 social context (r= .44, p <.05, N =25;
Table 3), the same pattern observed in our sample
of monolinguals (Ramirez-Esparza et al., 2014). In
addition, SES was significantly correlated with pro-
ductive vocabulary at 24 months for English plus
Spanish (TVS; r = 47, p =.05, N = 25; Table 3), a
relation not seen in our monolingual sample.

Intercorrelations among social interaction vari-
ables. Intercorrelations among social interaction
variables, controlling for SES, were also evaluated
(Table 4). As in the monolingual sample (see
Ramirez-Esparza et al., 2014), we found significant
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negative correlations between standard speech—
group and parentese speech—1:1 and a significant
positive correlation between standard speech-group
and parentese speech-group. Infants who experi-
enced more standard speech in a group context also
experienced less parentese speech in a 1:1 context
(r=—-45 p=.03, df=22) and more parentese
speech in a group context (r = .48, p = .02, df = 22).
In other words, in both monolingual and bilingual
families with more frequent standard speech in a
group context, more parentese speech occurs in a
group context and less parentese speech in a 1:1
context. However, the bilingual sample also shows
a significant positive correlation between standard
speech-1:1 and parentese speech-1:1 (r = .45
p = .03, df =22), indicating that bilingual families
with more frequent parentese speech in a one-on-
one context are also more likely to use standard
speech in a one-on-one context.

Associations between language development and the
four  social  interaction  variables  across  lan-
guages. Finally, we evaluated the associations
between language development and the four social
interaction variables across languages: (a) parentese
speech-1:1, (b) parentese speech—group, (c) standard
speech-1:1, and (d) standard speech—group using
partial correlations, controlling for SES. As we found
in monolinguals, parentese speech-1:1 was associ-
ated with concurrent speech utterances (r = .49,
p < .01, df = 22) and productive vocabulary in Eng-
lish plus Spanish at 24 months or TVS (r = .49,
p < .05, df = 15; see Table 5 for partial correlations,
see Figure 1 for scatter plots of the raw data). In addi-
tion, parentese speech—group was significantly asso-
ciated with TVS at 24 months in bilinguals (r = .52,
p < .05, df = 15; see Table 5 for partial correlations,
see Figure 1 for scatter plots of the raw data), a rela-
tion not observed in the monolingual sample. Other
social interaction variables were neutral and unre-
lated to concurrent speech utterances or later TVS.

Results for Goal 2: Testing Associations Between Social
Interaction Variables and Language Development
Within Each Language for the Bilingual Sample

Examination of productive vocabulary in English
and in Spanish at 24 months revealed that these
measures are not significantly correlated, control-
ling for SES (r = .04, df = 15).

Social interaction variables and productive vocabulary
in English. Productive vocabulary in English at
24 months was significantly associated with par-
entese speech-1:1 in English (r =.69, p < .01,
df =15) and standard speech-1:1 in English
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Table 2
Means, Standard Deviations, t Values, and r Values for Social Interaction Variables and Language Development Variables: Monolinguals and Bilin-
guals
Monolinguals Bilinguals
(N = 26) (N =25) Bilinguals (N = 25)
English Across languages English Spanish
t value t value
M SD M SD (indep.) M SD M SD (paired) r
Social interaction variables
Parentese 41.12% 19.62%  24.71%  15.62% 3.30* 719%  10.74%  12.8% 12.10%  —1.47 —0.39
Speech-1:1
Parentese 19.21%  8.16%  20.27% 6.80% —0.50 8.39% 6.89% 9.77% 8.85%  —0.47 —0.71%**
Speech-Group
Standard 92%  512%  11.36% 718% —1.97 3.04% 3.48% 6.51% 6.04% —2.06" —0.53*
Speech-1:1
Standard 19.36%  8.60%  23.68% 7.24%  —1.93 9.46% 820%  12.43%  10.01% —0.87 —0.76***
Speech-Group
Language development
Concurrent 65.41% 14.33%  62.01%  11.91% 0.92 NA NA NA NA NA NA
speech utterances
Productive 376.56 19.89 393.67 237.79 —0.25 236.39 175.69 157.28 134.51 -1.65 0.16

vocabulary at
24 months

Note. Monolingual data from Ramirez-Esparza et al. (2014). Productive vocabulary at 24 months for the monolinguals is English only
(n = 23), productive vocabulary at 24 months for the bilinguals is TVS or English productive vocabulary plus Spanish productive
vocabulary (n = 18). t value (indep.) corresponds to mean differences between monolinguals and bilinguals; ¢ value (paired) corre-
sponds to mean differences across languages for the bilinguals.  is the correlation between social interaction variables of input in Eng-
lish and Spanish, or between language development variables in English and in Spanish. NA = not applicable. “p = .051. *p < .05.

*xp < 01, **p < 001

(r = .64, p < .01, df = 15; see Table 6 for partial cor-
relations, see Figure 2 for scatter plots of the raw
data). Other social interaction variables in English
and all social interaction variables in Spanish were
neutral or unrelated to later English word produc-
tion.

Social interaction variables and productive vocabulary
in Spanish. Productive vocabulary in Spanish at
24 months was significantly associated with par-
entese speech-1:1 in Spanish (r=.57, p <.01,
df = 15) and parentese speech-group in Spanish
(r = .64, p < .01, df = 15; see Table 6 for partial cor-
relations, see Figure 2 for scatter plots of the raw
data). Other social interaction variables in Spanish
and all social interaction variables in English were
neutral or unrelated to later Spanish word produc-
tion.

Discussion

The general aim of the current investigation was to
utilize methodology we previously developed for
the study of speech development in monolingual

infants (Ramirez-Esparza et al., 2014) in a sample of
prelinguistic Spanish-English bilingual infants, eval-
uating language input and language outcomes
overall, and for each native language indepen-
dently, focusing on speech register (i.e., parentese
speech vs. standard speech) and social interaction
context (one-on-one or group). Our results are con-
sistent with previous work relating parentese
speech (e.g., Liu etal, 2003; in monolingual
infants), one-on-one interactions (e.g., Goldstein &
Schwade, 2008; with monolingual infants; Song
et al, 2012, with bilingual toddlers), and social
interaction variables (Ramirez-Esparza et al., 2014,
in monolingual infants) to language development.

Social Interactions and Language Development in
Monolinguals and Bilinguals

We hypothesized a similar pattern of results in
the previously published monolingual and current
bilingual samples: specifically, (a) the occurrence of
infant speech utterances and the total productive
vocabulary in English and Spanish in the bilingual
sample will be comparable to the occurrence of



Table 3
Correlations Between Socioeconomic Status and Social Interaction
Variables, and Measures of Later Language Development
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Table 5
Correlations Between Social Interaction Variables and Language Devel-
opment, Controlling for Socioeconomic Status

Correlations with
covariate

Target variables Hollingshead (SES)

Social interaction variables
Across languages

Parentese Speech-1:1 44*

Parentese Speech-Group 19

Standard Speech-1:1 09

Standard Speech-Group -.21
In English

Parentese Speech-1:1-English 24

Parentese Speech-Group-English 32

Standard Speech—1:1-English 18

Standard Speech-Group-English 28
In Spanish

Parentese Speech—1:1-Spanish .30

Parentese Speech-Group-Spanish —.07

Standard Speech-1:1-Spanish —.01

Standard Speech-Group-Spanish -.35
Language development

Concurrent speech utterances .30

Productive vocabulary at 24 months AT7*

in English plus Spanish (TVS)
Productive vocabulary .35
at 24 months in English
Productive vocabulary .36

at 24 months in Spanish

Note. SES = socioeconomic status. *p < .05.

Table 4
Correlations Among Social Interaction Variables Measures Across Lan-
guages, Controlling for Socioeconomic Status

Parentese Standard
Parentese Speech— Standard Speech—
Across Speech-1:1 Group Speech-1:1 Group
languages N =25 N=25 N=25 N =25
Parentese 1
Speech—1:1
Parentese —0.01 1
Speech—
Group
Standard 0.45* -.35 1
Speech-1:1
Standard —0.45* A48* -.07 1
Speech—
Group
*p < .05.

infant speech utterances and English productive
vocabulary in our monolingual study (Ramirez-
Esparza et al,, 2014), allowing direct comparison

Speech development

Concurrent TVS at
speech utterances 24 months
Social interaction variables N =25 n=18
Parentese Speech-1:1 497 49%
Parentese Speech-Group 15 .53%
Standard Speech-1:1 .08 .08
Standard Speech-Group —.34 -.14

Note. TVS = Productive Vocabulary in English + Productive
Vocabulary in Spanish. *p < .05. **p < .01

across studies; (b) only the parentese speech—1:1
social interaction variable will be related SES; and
(c) only parentese speech—1:1 will be related to con-
current speech utterances and total productive
vocabulary at 24 months, whereas other social
interaction variables will be unrelated to language
development, controlling for SES, as reported in the
monolingual sample. Our hypotheses were largely
confirmed: Bilingual infants in the current study
exhibit a pattern of results that is generally consis-
tent with that of monolinguals (Ramirez-Esparza
et al.,, 2014), but there were also interesting differ-
ences between language groups.

As hypothesized, monolingual and bilingual sam-
ples did not differ significantly in terms of infant
speech utterances or overall productive vocabulary.
In addition, and consistent with monolinguals, only
the parentese speech-1:1 social interaction variable
was related to SES in the bilingual sample. Interest-
ingly, both samples showed the same significant
relation between SES and parentese speech—1:1, even
though it was the only social interaction variable
that differed significantly across language groups,
that is, the relative time use estimates for parentese
speech—1:1 were significantly higher in our previous
sample of monolinguals than the current study sam-
ple of bilinguals (see Table 2). SES may account for
this language group difference because significant
correlations were positive for each group, and SES
was significantly higher in monolinguals than bilin-
guals (i.e., Hollingshead indices of 54.7 and 44.34,
respectively).

Differences in cultural conversational values may
also account for and/or contribute to differences
in relative time use estimates for parentese
speech—1:1 across language groups. Western mid-
dle-class mothers tend to produce child-directed
communication and alter prosodic features of their
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Figure 1. Scatter plots of the correlations between (A) parentese speech—1:1 and concurrent speech utterances, (B) parentese speech—1:1
and total vocabulary size at 24 months (English + Spanish), (C) parentese speech-group and total vocabulary size at 24 months

(English + Spanish), reported in Table

5.

Note. TVS at 24 months was converted to z scores. Participants fall within 4= 2.5 SD of the mean.

Table 6

Within Language Analyses: Correlations Between Social Interaction Vari-
ables and Speech Development, Controlling for Socioeconomic Status

Productive vocabulary at

24 months
English Spanish

Social interaction variables n=18 n=18
English

Parentese Speech—1:1 .69** -.31

Parentese Speech-Group 40 —.32

Standard Speech-1:1 .64** -.35

Standard Speech-Group 19 —.40
Spanish

Parentese Speech-1:1 -.12 57*

Parentese Speech-Group —-.30 .59%

Standard Speech-1:1 -.17 .09

Standard Speech-Group —.42 .38

*p < .05. **p < 01.

language when addressing their prelinguistic chil-
dren, using parentese speech (Hoff, 2006; Lieven,
1994). Although the culturally specific conversa-
tional values of Latinos have not been studied in
terms of child-directed and parentese speech, they
may differ from Western middle-class mothers.
Examination of the pattern of intercorrelations
among social interaction variables in the two
samples provides some support for this interpreta-
tion. Both monolingual and bilingual groups exhib-
ited significant negative correlations between
standard speech—group and parentese speech-1:1,
and a significant positive correlation between stan-
dard speech-group and parentese speech-group.
However, the correlation between parentese

speech—1:1 and standard speech-1:1 was significant
only in the bilingual sample. This significant posi-
tive correlation indicated that bilingual families
who produced more parentese speech in a one-on-
one social context were also more likely to produce
more standard speech in a one-on-one context. It is
possible that, compared to the monolinguals, bilin-
guals are not consistent in the speech register they
use with their infants in a one-on-one social context,
tending to use both parentese and standard speech.
However, both interpretations are speculative, and
further research is needed to investigate the possi-
ble contributions of SES and/or cultural conversa-
tional values to differences in occurrence of
parentese speech—1:1 reported here.

Finally, we hypothesized that only parentese
speech—1:1 would be related to concurrent speech
utterances and total productive vocabulary at
24 months, whereas other social interaction vari-
ables would be unrelated to language development
in bilinguals, controlling for SES, as reported in the
monolingual sample. We found that parentese
speech—1:1 was associated with concurrent speech
utterances and TVS at 24 months in the current
study of bilingual infants. Both monolingual and
bilingual prelinguistic infants benefit from the
acoustic properties of parentese speech (e.g., Fer-
nald, 1985; Fernald & Kuhl, 1987; Hirsh-Pasek
et al.,, 1987, Karzon, 1985, Kemler Nelson et al.,
1989) and one-on-one social context, perhaps due to
increased opportunities for contingent social inter-
action between adult and child, as suggested by the
work of Goldstein and Schwade (2008).

However, we also found that parentese speech—
group was also positively related to TVS at
24 months in bilinguals but not in monolinguals.
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Figure 2. (A) Scatter plots of the correlations between English productive vocabulary at 24 months and English parentese speech-1:1,
English parentese speech—group, English standard speech-1:1, English standard speech-group (from Table 6). (B) Scatter plots of the
correlations between Spanish productive vocabulary at 24 months and Spanish parentese speech-1:1, Spanish parentese speech—group,
Spanish standard speech-1:1, Spanish standard speech—group (from Table 6).
Note. Spanish and English productive vocabulary scores at 24 months were converted to z scores. Participants fall within + 2.5 SD of

the mean.
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This difference may be related to specific cultural
characteristics of the samples. For example, Latinos
spend more time engaged in group interactions,
whereas European Americans spend more time
alone (Ramirez-Esparza et al., 2009). Therefore, it is
possible that the Latino bilingual infants in the cur-
rent study are more likely to be exposed to polya-
dic situations and multiparty conversations due to
their cultural background (Lieven, 1994). This
increased exposure to multiple conversations may
reduce parentese speech—1:1 interactions and permit
parentese speech—group to play a more important
role in language development in this population.
Further research will be required to advance our
understanding of the effects of culture on the inter-
play between language input and language devel-
opment.

Social Interactions and Language Development Within
Bilinguals

In this investigation, the four social interaction
variables were related to language development
independently for each language (i.e., English and
Spanish). We hypothesized (a) the amount of par-
entese speech—1:1 in English would be positively
related to English productive vocabulary at
24 months and negatively related to Spanish pro-
ductive vocabulary at 24 months, controlling for
SES; and (b) the amount of parentese speech-1:1 in
Spanish would be positively related to Spanish pro-
ductive vocabulary at 24 months and negatively
related to English productive vocabulary at
24 months, controlling for SES.

The results show that language input in a given
language is related to productive vocabulary at
24 months in that language but unrelated to pro-
ductive vocabulary in the other language. As
hypothesized, parentese speech-1:1 in English was
positively related to later vocabulary in English,
however, the hypothesized negative relation
between parentese speech-1:1 in English and later
vocabulary in Spanish was not observed. Instead,
parentese speech-1:1 in English was unrelated to
later vocabulary in Spanish. Similarly, parentese
speech—1:1 in Spanish was positively related to later
vocabulary in Spanish but unrelated to later vocab-
ulary in English. These findings are consistent with,
but not identical to, previous work in bilingual tod-
dlers, which showed significant relations between
child language and language input in terms of
either percentage of 30-min blocks of exposure to a
single language (Place & Hoff, 2011) or number of
maternal utterance and literacy activities (Song

et al, 2012). In these studies, English language
input was positively related to the toddlers” English
vocabulary and negatively correlated to Spanish
vocabulary, and Spanish language input was posi-
tively related to toddlers” Spanish vocabulary and
negatively correlated to English vocabulary. The
current study demonstrates that engaging prelin-
guistic infants as conversational partners employing
parentese speech in a 1:1 social context in a specific
language has important implications for learning in
that language in bilinguals. However, we do not
observe the significant effects for the other native
language as has been reported in toddlers. Instead,
significant relations between parentese speech—1:1
and later productive vocabulary are restricted to
the positive relations within language, whereas the
negative trends across language do not reach signif-
icance.

The lack of significant effects for language input
in one language and language outcomes in both
languages may be due to differences between the
structure of the coded variables across studies. Pre-
vious studies do not report the relation between
measures of language input in English and Spanish;
however, because each of the language input mea-
sures employed by these studies (i.e., percentage of
30 min blocks with single language exposure, num-
ber of maternal utterances, and literacy activities)
was assigned to one of the two languages, it is
likely that measures in English and Spanish are sig-
nificantly and negatively correlated. In the current
study, language input was coded in terms of four
social interaction variables in each of the two lan-
guages, which permits multiple patterns of cross-
language relations, and inspection of those relations
reveal an interesting pattern of results. Although
cross-language relations were negative for all of the
four social interaction variables, the correlation
failed to reach significance only for parentese
speech—1:1 (see Table 2). Another possibility is that
the effects of language input in terms of social inter-
action in infancy are not as language specific as the
measures of parental speech evaluated later in
development in previous work. Future work will be
required to evaluate the effects of social interaction
variables in older children.

Unlike the monolingual study, other social inter-
action variables were also significantly related to
productive vocabulary, and they differed with lan-
guage. Specifically, standard speech-1:1 in English
was positively related to productive vocabulary in
English at 24 months and parentese speech—group
in Spanish was positively related to productive
vocabulary in Spanish at 24 months. This pattern of



unexpected findings could be the result of an inter-
play between the cultural makeup of the family
and the language they are most likely to use. For
example, it is possible that families who tend to use
more English also tend to have more one-on-one
interactions with their children because fewer indi-
viduals are living in or visiting the household. In
contrast, those families who tend to use more Span-
ish may use more parentese speech in a group con-
text because more individuals are living in or
visiting the household.

There is evidence that cultural effects on lan-
guage and learning may be very subtle. The interac-
tion of language usage and the characteristics of
maternal speech in Latino bilingual families were
recently investigated by Tamis-LeMonda et al.
(2014). The authors report that language usage by
Latino mothers interacting with their 2-year-old
children during a book-sharing activity predicts
later cognitive skills at age 5, even after controlling
for the children’s language growth. However,
maternal usage of unique words in English during
a book-sharing activity predicted different types of
cognitive skills (e.g., quantitative reasoning, applied
problem tests), whereas the usage of unique words
in Spanish did not predict cognitive ability. The
authors suggested that the results are due to differ-
ences in cultural values in English-speaking and
Spanish-speaking mothers. For example, Latino
English-speaking mothers may be more focused on
literacy and math concepts than Latino Spanish-
speaking mothers (see also Tamis-LeMmonda, Sze,
Ng, Kahana-Kalman, & Yoshikawa, 2013). Research
in the area of cultural effects on language and
learning is just beginning and will undoubtedly
make important contributions to the understanding
of relations between language input and language
development in bilingual and multilingual children.

Conclusion

Our results are consistent with recently pub-
lished studies demonstrating that toddlers exposed
to two languages develop each of their languages
as a function of relative exposure (Hoff et al., 2012;
Place & Hoff, 2011; Song et al., 2012) as well as the
now well-established literature that reports that
monolingual language development is linked to the
characteristics of language input children receive in
their everyday lives (e.g., Hart & Risley, 1995, 1999;
Hurtado et al.,, 2008; Huttenlocher et al., 1991;
Ramirez-Esparza et al., 2014, Rowe, 2012; for a
review, see Hoff, 2006). Furthermore, our findings
support theoretical arguments that experience and
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social interaction are necessary for language acqui-
sition (Bruner, 1983; Vygotsky, 1962). The current
study is unique in evaluating language input to
prelinguistic bilingual infants in terms of speech
register and social context, and demonstrates that
bilingual infants (a) are similar to monolingual
infants in that they benefit from interactions in par-
entese that occur in a one-on-one setting and (b)
differ from monolingual infants in that they also
benefit from other social interactions in ways that
suggest that their cultural background and the
opportunities to learn two languages contribute to
a more intricate language learning path. Finally, we
demonstrate that language input in the form of
social interaction variables affects language devel-
opment independent of SES.

Limitations and Future Directions

Our approach codes only a small fraction of a full
day of recording, and intervals were chosen based
on highest adult word count in order to maximize
intervals with language interactions. This approach
does not allow us to capture infant speech utterances
in the absence of adult language activity, and future
investigations would benefit from other sampling
approaches. For example, it would be of theoretical
interest to evaluate infant speech utterances during
interactions with adults and in isolation.

Another limitation of this study is that the sam-
ple size is small and bilingual families were not
selected to be representative of the entire popula-
tion of Spanish-English bilingual infants in the Uni-
ted States. This limits interpretation of the data. As
the current study controls for SES, relations
between social interaction variables and language
outcomes may be underestimated. A larger sample
chosen to represent the entire population would
permit more sophisticated analyses that could tease
apart the contributions of SES and social interaction
variables on language outcomes in bilingual chil-
dren—evaluating SES as a mediator in the relation
between parentese speech-1:1 and language devel-
opment in bilingual children, as has been demon-
strated in monolingual populations (Huttenlocher
et al.,, 2010; Rowe & Goldin-Meadow, 2009). Larger
samples of bilinguals similar to that recruited by
Song et al. (2012) would also permit comparison of
specific cultural groups and enable discussion of
differences in language development as a function
of cultural background. The answer to these ques-
tions will have important implications, not only for
parents but also for educators, policymakers, and
scientists across disciplines.



1232 Ramirez-Esparza, Garcia-Sierra, and Kuhl

To date, most research on bilingual children has
focused on English language development compared
to monolingual peers. Only a few recently published
studies have attempted to understand how children
develop their two languages and the role that the
environment plays on productive vocabulary. In
general, studies found that (a) language milestones
in bilinguals are comparable to monolinguals when
vocabularies from both languages are considered
and (b) the relative amount of exposure to the two
native languages and the characteristics of speech—
as we demonstrate in the current study—are closely
related to the size of a bilingual child’s vocabulary
later in life. However, the potential role of other
environmental and cultural factors on learning two
languages is an area ripe for further investigation. As
the world becomes increasingly multicultural and
multilingual, the study of bilingual language learn-
ing is both crucial and fascinating.
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