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Summary

The early home language environment, and parents in particular, form the foundation of 
children’s language development. In this article, Dina Kapengut and Kimberly Noble explore 
the intersection of neuroscience and developmental psychology to explain how language 
experiences in the home, and the home learning environment more broadly, shape young 
children’s brains and, ultimately, their developmental and academic outcomes.

Brain plasticity during childhood makes the brain particularly sensitive to environmental 
influence. Because socioeconomic inequality is associated with variation in environmental 
exposures and experiences that are particularly powerful in predicting children’s outcomes, 
the authors write, children from socially and economically disadvantaged backgrounds are 
at a profoundly increased risk for negative physical, socioemotional, cognitive, and academic 
outcomes. This harmful pattern emerges early, compounds over time, and persists into 
adulthood.

Fortunately, a number of interventions show promise for helping parents improve the home 
learning environment. Kapengut and Noble highlight several evidence-based programs, most 
of which focus on the concept of language nutrition—a term created by pediatricians to explain 
to caregivers that exposure to language that’s rich in quality and quantity and delivered in the 
context of social interactions is crucial for children’s development and health. They also note 
the limitations of existing programs and of the research behind them, and they suggest where 
policy makers, practitioners, and researchers could look to narrow socioeconomic-related 
differences in home learning environments.
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www.futureofchildren.org

Dina Kapengut received her PhD in developmental psychology from Teachers College, Columbia University in May 2020. Kimberly G. 
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directs the Neurocognition, Early Experience and Development (NEED) lab.
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Child development is the 
product of the continuous 
dynamic interplay 
of biological factors, 
environmental contexts, 

and social relationships that a child 
experiences from the beginning of life. 
Parents are children’s first and most 
important teachers, providing the at-home 
context through which children investigate 
the world, thereby creating a blueprint for 
learning and behavior. This home learning 
environment reflects a child’s interactions 
in and around the home and contributes 
substantially to children’s learning and 
overall development. Differences in the 
home learning environment, especially 
differences between lower- and higher-
income families, play an important role 
in children’s academic and eventual 
economic success.  

The incorporation of neuroscience into 
developmental science has helped us 
better understand the link between 
experience and development. The young 
brain is physiologically predisposed 
to attend to certain aspects of the 
environment, particularly interactions 
with caregivers. The influence of the 
home learning environment on children’s 
learning and achievement likely arises 
from specific downstream experiential 
effects on structural brain development. 
That is, the home learning environment 
comprises parenting and family 
experiences, which ultimately shape the 
young child’s brain. 

Examining the early influences on 
academic achievement that occur before 
the start of school can help policy makers, 
professionals, and parents understand 
how the home learning environment and 

interactions with young children affect 
language development and overall school 
readiness.

The Importance of the Home 
Learning Environment

The home learning environment 
encompasses an array of characteristics, 
including hands-on parenting behaviors 
such as reading to children or exhibiting 
responsiveness and warmth in interactions, 
as well as more indirect practices such 
as making learning materials available 
in the home. We focus here on literacy 
and language development, as language 
skills are among the best predictors of 
school readiness and academic outcomes. 
Moreover, linguistic stimulation is a 
prime candidate mechanism that may link 
the home environment with children’s 
language-related brain structure and 
academic outcomes.  

Much of the research on language and 
learning in the home is based on school-
age children. We therefore primarily 
examine parental practices associated with 
fostering language and emerging literacy 
skills, while highlighting the rarer findings 
from research on infants and toddlers. It’s 
important to note that parent-child learning 
activities may foster development both by 
helping children with specific skills and by 
developing the motivation necessary for 
learning and achievement generally.

Parent-Child Communication and the 
Home Learning Environment  

Language acquisition is a dynamic process 
by which children construct meaning 
out of interactions with caregivers. To 
do so, children must come to recognize 
that language is a social tool that 
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enables them to share intentions with 
those around them. Yet infants aren’t 
inherently aware of social pragmatics, 
nor are they inherently equipped with 
the understanding that language is a 
communication tool. As infants learn 
that meanings have shared intentionality, 
they engage in actions that elicit their 
caregiver’s attention and knowledge. They 
look where their parents look, refer to and 
seek guidance from parents in ambiguous 
situations, and use gestures and words to 
share experiences. Moreover, from birth, 
infants prefer to listen to infant-directed 
speech over adult-directed speech, and the 
perceptual-attentional effects of infant-
directed speech are linked to children’s 
later language outcomes. In this way, 
social interactions with caregivers teach 
infants that language is socially shared, 
thereby facilitating their possibilities for 
and achievement of language acquisition. 

As such, the social brain is said to “gate” 
language learning, underscoring the 
transformational role that parents play in 
promoting the underlying neural systems 
needed to acquire language.

University of Kansas researchers Betty 
Hart and Todd Risley famously estimated 
that by the age of four, children in lower-
income families have heard 30 million 
fewer words than their more affluent 
peers. The researchers found that this 
word gap was strongly associated with 
children’s language outcomes. Three-year-
olds in lower-income families had less than 
half the vocabulary of their counterparts 
in higher-income families, and the amount 
of speech that parents directed to their 
children in the first three years of life 
accounted for over half of the variance 
in children’s cognitive performance and 
vocabulary at three and nine years of age. 

Furthermore, these at-home differences in 
linguistic stimulation predicted differences 
in cognitive development and vocabulary 
scores, which later translated to differences 
in academic trajectories. 

Children benefit from 
exposure to frequent, varied, 
and complex adult speech.

The association between socioeconomic 
factors and quantity of linguistic stimulation 
in the home has been extensively 
investigated. Parents from wealthier 
backgrounds are likely to talk more with 
their children, and tend to use more 
extensive vocabulary, longer sentences, 
and more complex grammar, than do 
parents from disadvantaged backgrounds. 
Longitudinal studies, in which researchers 
repeatedly observe participants over months 
or years, further the notion that children 
benefit from exposure to frequent, varied, 
and complex adult speech. Comprehensive 
longitudinal studies have found that the 
quality of language input is often an even 
stronger predictor of children’s language 
skills. Both the quantity and quality of adult 
speech that children hear have been found 
to mediate associations between family 
socioeconomic status (SES) and children’s 
language skills.  

Early communication quality differs 
within income groups as well. Among low-
income families, the quality of language 
input at age two has been used to predict 
children’s language development at age 
three. Although a small association has been 
reported between the quantity of language 
input and the number of adults with whom 
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children interact, descriptive studies haven’t 
found a significant difference in language 
input between single-parent and multiple-
parent households, after controlling for 
socioeconomic factors. 

In an analysis of thousands of homes 
from the 1979 Children of the National 
Longitudinal Survey of Youth, differences 
in children’s vocabulary were related to the 
home language environment at age three, 
and these differences remained stable 
through the age of 13. Recent research 
has found further links between infant-
directed speech and later language skills. 
One small study found that even among 
preterm infants, a greater adult word count 
in the first months of infancy was associated 
with higher cognitive and language scores 
in the first and second years of life. Simply 
put, differences in the home language 
environment lead to early differences in 
language and reading-related skills, which 
in turn serve as precursors of later academic 
achievement. One longitudinal investigation 
of child-directed speech among 50 pairs of 
parents and children found that quantity of 
parental input was most important during 
the child’s second year of life, while diversity 
of parental vocabulary was more important 
in the third year and the use of abstract 
language was most important in the fourth 
year.

Literacy Activities and the Home 
Learning Environment

Early reciprocal verbal interactions occur 
through games, nursery rhymes, songs, 
daily conversations, and book reading, all 
of which promote foundational literacy 
skills. This effect may begin as early as 
the prenatal period: An investigation of 33 
mother-infant pairs reported that newborns 

preferred a passage that their mothers 
had read aloud each day during the last six 
weeks of pregnancy over a novel passage. As 
infants get older, shared book reading and 
exposure to print help them learn letters, 
which affects their later ability to decode 
words. A review of dozens of published 
studies on the frequency of shared reading 
found that joint book reading in the home 
is associated with children’s vocabulary size, 
phonemic awareness, and overall reading 
achievement.

In a large-scale study of Early Head Start 
families, researchers found that daily 
reading to children in the first, second, 
and third year of life predicted children’s 
language and cognition at age three. 
Specifically, analyses suggested a reciprocal 
and snowballing relationship between 
mothers’ book reading and children’s 
vocabulary—early reading was linked with 
increased vocabulary, which in turn was 
associated with more reading. In a similar 
large-scale investigation of more than three 
hundred Head Start families, the frequency 
of shared book reading, earliest age of 
picture book reading, number of picture 
books in the home, children’s requests for 
book reading and their play with books, 
shared trips to the library, and parents’ 
own personal reading habits all accounted 
for variability in young children’s language 
skills, suggesting that these aspects of the 
home literacy environment may be prime 
targets for intervention.

Parental Engagement in the Home 
Learning Environment

Among infants and young children, exposure 
to language from television isn’t associated 
with beneficial effects, suggesting that 
the social element of human interaction is 
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integral to positive language development. 
Yet findings show that toddlers can 
learn new words over video calls, which 
demonstrates that the key factor of social 
interaction isn’t physical presence, but 
social contingency. Specifically, toddlers 
can learn new words over video calls 
if the conversation is contingent and 
meaningful, as opposed to noncontingent 
video. In another study, the quality of 
infants’ vocalizations was directly related 
to a mother’s contingent response, as 
opposed to a delayed one. Research 
extends this contingency to newborns, 
who demonstrably prefer the sound of 
their mother’s voice. These studies suggest 
that social behaviors associated with 
infant- and child-directed speech, such as 
pitch, parental speech characteristics, and 
responsiveness, likely play a significant role 
in language development.

One small longitudinal study of parent-
child interactions found that the quality of 
such interactions more closely predicted 
early literacy skills than did reported home 
literacy experiences. Recent research 
corroborates the notion that differences 
in early language environments aren’t 
limited to the quantity of input but extend 
to the quality of social interactions and 
exchange as well. For example, in the same 
study that identified a 30-million-word 
gap, Hart and Risley found that children 
in low-income households heard twice as 
many prohibitions as affirmative statements 
from their parents than did children in 
middle- and upper-income households. 
Additionally, children in higher-SES 
families tend to experience more gestures 
by their caregivers, and differences in early 
gestures accounted for socioeconomic 
disparities in children’s later vocabulary 
knowledge. One recent study reported 

that the quality of the home language 
environment, but not SES, predicted infant’s 
early language skills. 

Thus, although the overall number of words 
children hear varies widely and is important, 
the quality of social language interactions 
may be an even more powerful predictor of 
developmental outcomes. (The following 
section touches on how parental engagement 
may be the catalyst for children’s language 
acquisition, but see Megan Gunnar and 
Carrie DePasquale’s article in this issue for a 
more comprehensive review of the effects of 
parental sensitivity and nurturance.)

Parental responsiveness promotes and 
modulates infants’ communication skills even 
before the infants produce conventional 
words. When they begin to babble and 
then speak simple phrases, responsiveness 
predicts the size of infants’ vocabularies, 
the diversity of infant communications, 
and the timing of language milestones.  

Longitudinal studies have suggested that 
regardless of socioeconomic background, 
infants who have highly responsive mothers 
achieve language milestones—including first 
words, vocabulary spurt, and combinatorial 
speech—four to six months earlier than 
infants of mothers who are less responsive 
or inconsistently so. Notably, these 
developmental differences persisted through 
age eight. 

Affective aspects of parent-child interactions 
and communication, including emotional 
tone and parental warmth, also relate 
to child development. A longitudinal 
investigation of 40 mother-infant pairs found 
positive associations between warm, sensitive 
parenting and children’s language abilities 
in infancy. One study of over a hundred 
families found that one- and two-year-old 
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Community supervision in the United States is uniquely punitive.

children of mothers who were observed to 
be more sensitive experienced faster rates 
of development of expressive and receptive 
language from 18 to 36 months. In early 
childhood, maternal sensitivity and sensitive 
parenting have repeatedly been found to 
be significantly associated with expressive 
and receptive language and vocabulary 
scores. Importantly, parental sensitivity isn’t 
simply a measure of cognitive stimulation; 
in fact, maternal sensitivity and cognitive 
stimulation are independently related to 
children’s language outcomes at age four. 

Among children in lower-
SES households, sensitive 
parenting—or the presence 
of a supportive caregiver—
has consistently been shown 
to promote more resilient 
long-term outcomes.

Responsive caregiver-child interactions may 
facilitate language learning by motivating 
infants to engage in social interaction. 
A positive affect on the parents’ part 
promotes learning, whether by increasing 
attention, fostering enthusiasm in the child, 
or another mechanism; a negative affect 
deters learning. Thus parents’ strategies 
that support children’s early language skills 
include a number of language-specific 
scaffolding behaviors—that is, behaviors 
that support the child’s development 
and taper off as the support becomes 
unnecessary, such as emphasizing the 
names of letters. But these strategies 
also include behaviors such as positive 
affect, expressions of warmth through 

physical closeness, sensitive voice tones, and 
appropriate pacing. Given the substantial 
evidence that sensitive interactions, defined 
by warmth and responsiveness, predict 
language abilities, parenting interventions 
have also promoted parental engagement in 
the home.

Among children in lower-SES households, 
sensitive parenting—or the presence of 
a supportive caregiver—has consistently 
been shown to promote more resilient 
long-term outcomes. Specifically, parental 
warmth and sensitivity can promote reading 
acquisition in children from low-SES homes, 
potentially buffering against risk for delays 
in  language skills. A recent study of 145 
children found that nurturing care and 
certain interactive and supportive features of 
communication (for instance, praise) serve 
as a buffer against poverty by promoting 
healthy brain development. Moreover, a 
study of over four hundred children found 
that positive caregiver-child language 
interactions in childcare settings that serve 
children from disadvantaged backgrounds 
can buffer against poor language outcomes. 
This buffering effect was especially strong 
for children who received limited language 
input at home. 

Critically, the benefits of parenting aren’t 
merely epiphenomena of genetic heritability. 
Parental sensitivity affects the verbal 
skills of adopted children, predicts infant 
learning under laboratory manipulations, 
and enhances children’s language skills in 
interventions that target responsiveness.  
Collectively, caregiving drives children’s 
language development; moreover, caregiving 
is linked with early academic achievement. 
As such, we need to investigate the paths by 
which caregiving impacts child outcomes. 
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Learning Materials in the Home 
Learning Environment 

The home learning environment includes 
factors beyond direct interactions with 
parents. For instance, a broad investigation 
of four-year-olds attending Head Start 
found that the number of picture books 
in the home predicted children’s language 
skills and vocabulary. Furthermore, early 
exposure to toys that promote symbolic 
or pretend play (such as cooking sets) and 
fine motor skills (such as blocks) is linked 
to children’s early receptive language 
skills. Resources that can provide cognitive 
stimulation or extend the home learning 
environment into other venues, such as 
outings to libraries, museums, or parks, 
have also been linked to improved child 
outcomes. But compared to research 
on the role of parental engagement, 
communication, and early literacy 
experiences, the research on the effect of 
learning materials is relatively limited. 

Given the ubiquity of digital technologies, 
learning materials today may include 
computers, mobile devices, and other 
electronics, though a full review of the 
developmental impacts of media is 
outside the scope of this article. The 
advantages and disadvantages of media 
and technology are numerous and hotly 
debated. But here we’re concerned with 
how technology affects child-directed 
speech and parental engagement as it 
relates to the home learning environment. 
A large investigation based on parental 
reports found that increased use of digital 
technology by parents predicted more 
technology-based interruptions in both 
mother-child and father-child interactions; 
in turn, interruptions in mother-child 
interactions predicted children’s conduct, 

both emotional and behavioral. In addition, 
several small studies have linked early 
television exposure with substantial 
reductions in the quantity and quality 
of parent-child interactions, which in 
turn may be what underlies findings that 
increased media exposure during childhood 
is associated with lower language skills. If 
frequent media exposure disrupts language 
development by reducing the quality and 
quantity of parent-child verbal interactions, 
the rising ubiquity and ever-increasing role 
of technology in families’ lives demands 
further research on how early technology 
exposure impacts children’s long-term 
developmental and neural outcomes. 

Children’s Language Experiences 
and the Developing Brain

The developing brain undergoes a 
competitive neural process. Neuronal 
connections that remain inactive or are 
rarely activated are eliminated, whereas 
those that are actively stimulated 
by experience are strengthened and 
maintained. In this way the developing 
brain is remarkably responsive to 
interactions with the environment, and its 
structure is altered by such experiences 
in measurable ways. Simply put, each 
person’s brain comes to reflect a unique 
experiential history. Thus children’s early 
environmental experiences, including 
parenting and the home environment, 
are critical to neurodevelopment. Brain 
plasticity during childhood makes the brain 
particularly sensitive to environmental 
influence, especially that of the social-
affective or caregiving environment. In this 
section we discuss how the home language 
environment, literacy activities, parental 
engagement, and learning materials have 
been associated with changes in both neural 
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activity and neural structure related to 
language acquisition.

Much of what we know about how 
variations in caregiving can affect brain 
development and behavior is based on 
animal research. For example, studies show 
that rats raised in enriched conditions—
with numerous toys and cognitively 
stimulating tunnels and ladders—have 
greater neural complexity in a number 
of brain regions than do animals raised 
in impoverished environments. These 
changes persist well beyond exposure to 
the enriched environment.

In infancy, variations in maternal 
care and parent-child interactions are 
thought to help shape neural structures 
and circuits by influencing epigenetic 
programming—that is, they serve as 
nongenetic, environmental influences on 
gene expression. In rodents, for example, 
increased maternal grooming, which is an 
attentive and nurturing parental behavior, 
has been linked with epigenetic and neural 
changes. Animal studies further suggest 
that certain effects of life experiences on 
myelination—a process that speeds the 
transmission of neural signals—are not 
found in mature rats, suggesting that there 
may be a critical period during which 
alterations in parenting and environment 
particularly influence specific aspects of 
brain development. Overall, evidence 
across species demonstrates that caregivers 
regulate the neurodevelopment of those in 
their care. 

In humans, family experiences and the 
home environment influence children’s 
developmental outcomes, and research 
has shown that the developing brain is 
especially sensitive to environmental 

factors. Socioeconomic inequality is 
associated with variation in environmental 
exposures and experiences that are 
particularly powerful in predicting 
children’s outcomes. Children from 
socially and economically disadvantaged 
backgrounds are at a profoundly increased 
risk for negative physical, socioemotional, 
cognitive, and academic outcomes. This 
harmful pattern emerges early, compounds 
over time, and persists into adulthood. 

Socioeconomic factors, including parental 
education and family income, exert 
their effects on child development via 
psychological, social, and environmental 
contexts, which may then impact brain 
regions related to cognitive, academic, and 
social functioning. Recent research shows 
that socioeconomic background plays a 
role in shaping children’s brain structure 
and function. For example, socioeconomic 
disadvantage has been associated with 
reduced cortical gray matter, as measured 
in terms of volume, thickness, and surface 
area. Indeed, poverty has been linked 
to structural differences in numerous 
areas of the brain associated with school 
readiness skills and learning—as much 
as 20 percent of the observed SES gap 
in student test scores may be explained 
by lags in children’s neurodevelopment. 
Such SES-linked changes don’t suggest 
damage; rather, they reveal evidence 
of neuroplasticity, or the brain’s ability 
to adapt in response to environmental 
differences, especially during childhood. 
Thus many neural changes may be not only 
preventable but also reversible.  

Socioeconomic disparities are especially 
prominent in certain brain structures and 
circuits. Cortical structures underlying 
language comprehension, language 
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production, and reading are among the 
brain regions most commonly reported to 
vary by family socioeconomic circumstance. 

What experiences account for links 
between socioeconomic disparities and 
children’s brain structure and function, 
particularly with regard to regions of the 
brain that support language and literacy? 
Parent-child verbal interactions represent 
a key environmental mechanism that has 
been repeatedly linked with both family 
socioeconomic circumstance and children’s 
language development.

One small study found that greater language 
input was associated with infants’ brain 
responses during a phonological task. 
Another study reported a relation between 
children’s videotaped home language 
and neural activation during a complex, 
nonverbal task. More recently, a functional 
neuroimaging study of 36 four- to six-year-
old children found that at all SES levels, 
adult-child “conversational turns,” in which 
the adult and child take turns speaking in a 
back-and-forth interaction, were associated 
with greater activation of a language-
related brain region during a story listening 
task, but that higher SES was associated 
with more such turns. At a structural 
level, a greater number of adult-child 
conversational turns was related to stronger, 
more-coherent connectivity in the brain’s 
white matter, even when controlling for SES 
and the overall amount of adult language 
input. In a study of gray matter structure 
among 42 five- to nine-year-olds, children 
who experienced more conversational turns 
per hour had significantly greater surface 
area in language-related brain regions, 
with a 15 percent larger effect than seen 
with the number of words spoken hourly 
by adults. Furthermore, this effect wasn’t 

driven by the number of vocalizations made 
by the children on their own, suggesting 
that the association between conversational 
turns and children’s brain structure didn’t 
merely reflect a mechanism by which 
talkative children engendered more parental 
conversation. Taken together, these findings 
suggest that the reciprocal, back-and-forth 
nature of conversational turns is notably 
more important for language development 
than just the quantity of adult speech. 

Reciprocal adult-child 
interactions seem to be 
especially important for 
language development, 
representing a cornerstone of 
children’s language-related 
neurobiological development.

Reciprocal adult-child interactions thus 
seem to be especially important for language 
development, representing a cornerstone of 
children’s language-related neurobiological 
development. This effect may occur at 
least partly because such communicative 
exchanges increase the opportunities for 
children to practice language and receive 
feedback from adults. In turn, this creates 
a feedback loop to help adults hone their 
own speech to the level of complexity 
that best supports children’s language 
development. Moreover, at-home language 
input has been found to significantly 
mediate the association between parents’ 
education and children’s language-related 
cortical surface area, and to be indirectly 
associated with children’s reading skills, 
thereby illustrating a potential mechanism 
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underlying socioeconomic disparities in 
children’s reading and language. Together, 
these findings provide support at the neural 
level for hypotheses about how children’s 
early language experiences at home may 
alter language-supporting brain structure, 
affecting children’s language and reading 
outcomes. 

SES has been reported to moderate the 
relationship between phonological awareness 
and brain activity in language-related 
regions. Here, the findings suggest that 
decreased access to resources may amplify 
risk factors for poor reading, whereas 
children with greater access to resources 
had stronger reading skills, irrespective of 
their phonological awareness scores. Thus 
language and literacy practices likely have a 
buffering effect among children with weaker 
phonological awareness. 

Less research has examined how the quality 
of the physical home environment influences 
neurodevelopment. But one recent study 
found that adolescents who faced more 
physical problems in the home (such as 
structural hazards, crowding, excessive noise, 
or poor lighting) had a thinner brain cortex 
in regions critical to reading and language 
skills. And, indeed, these neurobiological 
differences were associated with lower levels 
of reading achievement, independent of SES 
and psychosocial factors.

Finally, social interaction is also closely tied 
to the neural mediators of language learning. 
Some studies suggest that neuroanatomical 
maturation may rely critically on social 
exchanges of linguistic information, rather 
than purely passive exposure to speech. 
For instance, engagement with tutors, as 
shown through shifting eye gaze from the 
tutor’s eyes to newly introduced toys, is 

correlated with the brain activation related to 
language learning. Another recent study with 
a few dozen nine-month-olds found neural 
evidence that learning is enhanced in the 
presence of a peer, even when the learning 
comes from a video screen. Collectively, these 
findings suggest that children are motivated 
by, attend to, and benefit from interactions 
with attuned, engaging social partners, and 
that this phenomenon is reflected in the 
developing brain.

Emerging research also suggests that 
everyday variation in parenting quality 
relates to children’s brain structure. For 
example, higher levels of parental sensitivity 
and parent-child attachment security have 
been linked with larger total brain and grey 
matter volumes in children. Most studies 
investigating the association between 
parental sensitivity and brain development 
have examined the hippocampus and other 
subcortical structures, which aren’t directly 
responsible for language development. But 
differences in these structures may explain 
the links between parental sensitivity, on 
the one hand, and the overall learning and 
memory needed to succeed in school, on the 
other. Such findings suggest that children’s 
early caregiving environments could be 
a crucial target for early intervention 
programs that seek to close the achievement 
gap, because efforts to increase children’s 
exposure to conversation may capitalize on 
the neural plasticity that underlies cognitive 
development.

Parent-Directed Interventions

Parenting and, more broadly, the early 
caregiving environment lie at the heart 
of children’s language development 
trajectories. Thus parents are positioned as 
principal agents of change in their children’s 
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development, and evidence suggests that 
parent-directed interventions can effectively 
enhance child outcomes. This section 
explores the efficacy of parent-directed 
interventions and their potential to bridge 
the achievement gap between children from 
lower- and higher-SES homes. 

One of the most notable such interventions 
is Early Head Start, which includes 
programming that encourages parents to 
read to and communicate more with their 
children. Mothers in the program have 
reported conducting more stimulating 
activities with their children than did 
mothers in control groups, and participation 
enhanced children’s language skills at two, 
three, and five years of age. Moreover, 
mothers participating in Early Head Start 
were more likely to read to their children 
daily and to initiate teaching activities 
at home. Older home-visiting programs 
also featured a language component. (See 
a previous Future of Children issue for 
a review.) Although several large-scale 
interventions included a child-language 
component, here we focus on interventions 
that target parent-child communication and, 
specifically, on language as an outcome of 
interest. 

Interventions generally fall into one or more 
of five categories:

 1. Book distribution programs with 
anticipatory guidance for shared 
book reading and increasing the 
physical environment quality in the 
home;

 2. Teaching dialogic reading 
techniques;

 3. Coaching parents to talk more with 
their children;

 4. Training parents to be responsive 
when their children initiate 
communication; and

 5. Public awareness campaigns 
geared toward increasing parental 
knowledge of child development. 

We highlight several evidence-based 
programs, most of which focus on the 
concept of language nutrition, a term 
created by pediatricians to explain to 
caregivers that exposure to language that’s 
rich in quality and quantity and delivered 
in the context of social interactions 
is crucial for child development and 
health. Moreover, health care professionals 
have used their positions on the front 
lines of caregiving to provide parenting 
interventions in pediatric primary care. 
As trusted sources of information for 
families, pediatricians are well positioned to 
deliver evidence-based information about 
development before children enter school. 
Such programs have, for instance, promoted 
positive parenting through reading aloud 
and play from birth to five, and they’ve 
demonstrated positive and sustained 
impacts on behavioral and social-emotional 
development. 

In fact, several initiatives have used 
the concepts of language nutrition and 
quantitative linguistic feedback as key 
components. Because it’s the combination 
of quantity and quality in a child’s early 
language environment that leads to optimal 
cognitive and educational outcomes, 
linguistic feedback interventions are 
typically designed to significantly increase 
adult language quantity to provide a 
foundation on which to layer qualitative 
behavioral strategies. Quantitative 
linguistic feedback is a behavioral strategy 
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that uses the Language Environment 
Analysis (LENA) technology as a sort 
of “linguistic pedometer.” The LENA, 
a digital recording device and software 
package, tracks the number of words a 
child is exposed to, along with the number 
of conversational turns the child takes 
with adults, for up to 16 hours. Many 
interventions targeting parent-child 
communication quantity and quality 
use the measures of parent speech 
obtained from LENA to give parents 
concrete feedback about their home 
language environment. In this way, the 
LENA measures can serve as a type of 
biofeedback, helping parents establish 
concrete goals and monitor their progress 
toward achieving those goals.

One such evidence-based parent-directed 
intervention, named TMW after the 
30-million-word gap described above, 
aims to encourage children’s language 
development by narrowing that gap and 
increasing child-directed speech. The 
initiative not only relies on interpreting 
feedback from LENA recordings, it 
also combines education, technology, 
and behavioral strategies to lay the 
foundation for parents to enhance their 
linguistic interactions with their children. 
Specifically, the initiative teaches parents 
about three primary practices called “the 
3Ts”—tune in, talk more, and take turns—
mirroring scientific findings that parental 
responsiveness, quantity of language input, 
and quality of communication interaction, 
respectively, are all integral to language 
development. The TMW program was born 
out of a small randomized controlled pilot 
study, which found that the intervention 
significantly increased parents’ knowledge 
about how their language input scaffolds 
their child’s language development. 

Moreover, parents’ linguistic interactions 
with their children also significantly 
increased during the intervention, measured 
in part both by adult word count and by 
conversational turn count. Importantly, 
although behavioral changes were observed 
only in the short term (that is, during the 
intervention), parents’ increased knowledge 
of child development persisted for several 
months after the intervention ended. 

Because parents’ own knowledge of child 
development is a critical predictor of their 
linguistic interactions with their children 
and may partially mediate the relationship 
between a family’s SES and the quantity of 
child-directed speech, many interventions 
target parents’ knowledge to increase their 
language input. In one such recent study, 
researchers at the University of Washington 
conducted a randomized controlled trial to 
evaluate the effects of a parent coaching 
intervention among infants aged six to 
14 months. The researchers used LENA 
recordings; parents in the intervention 
group received individual coaching 
appointments to get feedback, listen to their 
own language input recordings, and discuss 
age-appropriate activities that promote 
language growth. Results showed that the 
intervention increased infant-appropriate 
language use and parent-child turn-taking, 
and that both variables were significantly 
correlated with children’s language growth 
and outcomes at 18 months. Although 
sustaining parental post-intervention 
behavior change is a persistent challenge 
throughout intervention work, the success of 
such parent-directed language interventions 
demonstrates that increasing parents’ 
knowledge of child development and 
targeting social aspects of home language 
input can notably improve children’s 
developmental outcomes. 
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Beyond such small-scale studies, researchers 
have conceived population-level public 
health prevention and intervention 
approaches to improving the early home 
language environment. The first such 
initiative, Providence Talks, was launched in 
2013 in Providence, RI, and gave families 
LENA devices along with coaching. Among 
families participating in the citywide pilot 
who completed at least four coaching 
sessions, the quantity of language spoken 
in the home increased by nearly 10 
percent. The pilot also found that families 
who started out at the lowest word count 
level made the most significant progress, 
increasing words spoken in the home by 50 
percent. Since then, five more cities were 
selected to replicate the government-led 
initiative, launching interventions including 
Say and Play with Words in Louisville, KY, 
and 313 Speaks in Detroit, MI.

Interventions that target parenting practices 
such as sensitivity and responsiveness 
have also furthered our understanding of 
how high-quality parent-child interactions 
support language development. Dozens of 
studies have documented the effectiveness 
of Play and Learning Strategies (PALS), 
an intervention that trains low-income 
mothers to respond to their infants’ 
communication signals in a sensitive, 
warm, and contingent manner. One study 
of PALS showed that children in the 
intervention group had greater receptive 
vocabulary, initiated conversations more 
often, and produced more words during 
mother-child interactions, compared with 
children in the control group. Together, 
these findings suggest that responsive and 
engaging caregiver-child communication 
modulates the effects of adversity on child 
development.  

Thus positive caregiving practices can be a 
protective factor against adversity, though 
researchers need to identify further 
how such protective factors influence 
neural development. Yet few studies 
of interventions seeking to improve 
children’s environments have included 
measures of brain structure or function. 
In one study of more than a hundred 
Head Start families, sessions to improve 
children’s attention, when coupled with 
sessions to teach parents how to support 
children’s attention and reduce family 
stress, led to enhanced brain function 
in preschoolers. In a large study of a 
program called Strong African American 
Families, black families from lower-SES 
backgrounds were randomly assigned to 
either a multisession intervention focused 
on parenting skills or a control group that 
only received information on children’s 
development, stress management, and 
exercise. Among children in the control 
group, a longer period of living in poverty 
was associated with smaller brain volume 
in areas related to memory. But among 
children whose parents participated in the 
intervention, the duration of childhood 
poverty wasn’t linked to brain structure, 
suggesting that the intervention mitigated 
poverty’s harmful effects on neural 
development. Thus, prevention and 
intervention programs may ameliorate the 
damage that socioeconomic disadvantage 
can do to language and executive function 
skills at the neural level.

Although few studies have included 
technology-based solutions, such as 
mobile phones, smartphone applications, 
or game-play, an increasing number of 
interventions rely on mobile phones 
as a means to share information with 
caregivers and directly influence their 
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behavior. The evidence so far suggests that 
interventions delivered through mobile 
devices can impact health behaviors and 
may be able to support parents in activities 
that promote language development. For 
instance, a recent six-week intervention 
called the Parents and Children Together 
(PACT) program, administered via 
electronic tablet, relied on behavioral 
tools such as reminders, goal setting, 
and social rewards; low-income parents 
who participated more than doubled the 
amount of time spent reading to their 
three- to five-year-old children. Such 
light-touch interventions may produce 
behavioral change at a lower cost per 
child, compared with large-scale in-person 
interventions. Similarly, smartphone apps, 
such as one called Vroom, offer parents 
brain-building activities designed to be 
incorporated easily into daily routines. A 
recent study successfully used Vroom’s 
“brain building moments” to encourage 
parents to think of daily opportunities 
for engaging their infants in increased 
language and social interactions. Though 
such platforms hold promise for promoting 
positive parenting behaviors and enhancing 
language outcomes, as of yet we have little 
evidence of their long-term efficacy. 

The programs we’ve discussed represent 
first steps toward developing parent-
directed interventions that could improve 
children’s language learning trajectories, 
especially those of children in lower-SES 
homes. These programs demonstrate 
that parent-directed interventions can 
change home environments, at least in 
the short term. Though the ultimate goal 
is sustained parental behavior change 
and sustained positive impacts on child 
outcomes, the short-term results still 
provide cause for optimism, as the findings 

so far support the hypothesis that parental 
linguistic behavior is malleable. 

Despite the success of initiatives 
aimed at harnessing the role of parents 
and caregivers in children’s language 
development, several challenges persist. 
Most prominently, the limited follow-up 
and tracking in much of the research 
to date means that we lack a complete 
assessment of behavioral sustainability 
to show whether the changes we see in 
children in the short term translate into 
positive longer-term child outcomes. 
Additionally, we know little about whether 
particular aspects of interventions are 
more important than others for affecting 
behavioral change, or whether synergy 
among linguistic feedback, parental 
sensitivity, and parental education, among 
other factors, is needed for interventions to 
be effective. Although results suggest that 
it’s easier to change parents’ knowledge 
than parents’ language behaviors, a long-
term increase in parents’ knowledge on 
its own isn’t sufficient to create long-term 
behavior change—though it may be a 
good starting point. We must continue 
trying to improve children’s early home 
language environment, especially among 
low-SES families that are vulnerable to 
compounding hardships of increased 
physical and psychosocial stress. 
Ultimately, parent-focused interventions 
have demonstrated promise by affecting 
behavior and neural change. Moreover, 
these interventions have shown that 
when parents are given the proper tools, 
insight into their own importance in their 
children’s development, and support to 
help their children reach full potential, 
they are critical agents in changing their 
children’s language learning trajectories.
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Conclusions

Research clearly shows that the early home 
language environment, and parents in 
particular, form the foundation of children’s 
language development. The integration 
of neuroscience with developmental 
psychology theories has helped us 
understand the long-lasting effects of 
how parents shape the home learning 
environment and how they communicate 
with their children. Research findings 
support a social-relational approach by 
which caregiver-child interactions—the 
most pervasive and potent relational 
experiences of childhood—can be seen as 
a primary mechanism behind experience-
driven differences in children’s neural 
development and academic readiness. In 
short, the way caregivers communicate with 
children affects children’s developmental 
outcomes. Given the evidence that attuned 
and responsive care promotes optimal 
development, we need to explore the links 
between caregivers’ interactions with 
children and children’s subsequent brain 

development. Interventions promoting 
child language input must focus on talking, 
reading, and labeling objects and emotions 
early in life. 

The policy and education sectors have made 
strides in promoting parents’ reading and 
talking with school-age children; now we 
should further encourage such practices 
with infants and toddlers. When it comes 
to policy, it will be important to narrow 
socioeconomic-related differences in home 
learning environments—for instance, by 
making books, toys, and other learning 
materials more accessible in the home, 
beginning in infancy. Other supports 
could include large-scale parent education 
programs and advocacy interventions 
through platforms that families already 
interact with, including primary care, early 
childcare, and home visiting. Such programs 
could further impart the message that 
parents construct a child’s home learning 
environment and are therefore the principal 
agents of developmental change in their 
children’s lives. 

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Dina Kapengut and Kimberly G. Noble

86 THE FUTURE OF CHILDREN

Endnotes

 1. Urie Bronfenbrenner, “Ecology of the Family as a Context for Human Development: Research 
Perspectives,” Developmental Psychology 22 (1986): 723–42, https://doi.org/10.1037/0012-1649.22.6.723.

 2. Eileen T. Rodriguez and Catherine S. Tamis-LeMonda, “Trajectories of the Home Learning Environment 
across the First 5 Years: Associations with Children’s Vocabulary and Literacy Skills at Prekindergarten,” 
Child Development 82 (2011): 1058–75, https://doi.org/10.1111/j.1467-8624.2011.01614.x.

 3. Nicole L. Hair et al., “Association of Child Poverty, Brain Development, and Academic Achievement,” 
JAMA Pediatrics 169 (2015): 822–9, https://doi.org/10.1001/jamapediatrics.2015.1475. 

 4. Jay Belsky and Michelle de Haan, “Annual Research Review: Parenting and Children’s Brain 
Development: The End of the Beginning,” Journal of Child Psychology and Psychiatry 52 (2011): 409–28, 
https://doi.org/10.1111/j.1469-7610.2010.02281.x.

 5. Faith Lamb Parker et al., “Parent-Child Relationship, Home Learning Environment, and School 
Readiness,” School Psychology Review 28 (1999): 413–25, https://doi.org/10.1080/02796015.1999.1208597
4. 

 6. Erika Hoff, Language Development, 5th ed. (Belmont, CA: Wadsworth [Cengage Learning], 2013). 

 7. Natalie H. Brito, “Influence of the Home Linguistic Environment on Early Language 
Development,” Policy Insights from the Behavioral and Brain Sciences 4 (2017): 155–62, https://doi.
org/10.1177/2372732217720699.

 8. Sarah Roseberry Lytle and Patricia K. Kuhl, “Social Interaction and Language Acquisition: Toward a 
Neurobiological View,” in The Handbook of Psycholinguistics, ed. Eva M. Fernández and Helen Smith 
Cairns (Hoboken, NJ: John Wiley & Sons, 2018), 615–34; Patricia K. Kuhl, “Cracking the Speech 
Code: How Infants Learn Language,” Acoustical Science and Technology 28 (2007): 71–83, https://doi.
org/10.1250/ast.28.71.

 9. Jerome Bruner, Child’s Talk: Learning to Use Language (Oxford, UK: Oxford University Press, 1983).

 10. Michael Tomasello and Malinda Carpenter, “Shared Intentionality,” Developmental Science 10 (2006): 
121–5, https://doi.org/10.1111/j.1467-7687.2007.00573.x.

 11. Roberta Michnick Golinkoff et al., “(Baby) Talk to Me: The Social Context of Infant-Directed Speech and 
Its Effects on Early Language Acquisition,” Current Directions in Psychological Science 24, no. 5 (2015): 
339–44, https://doi.org/10.1177/0963721415595345.

 12. Susan H. Landry et al., “Does Early Responsive Parenting Have a Special Importance for Children’s 
Development or Is Consistency Across Early Childhood Necessary?,” Developmental Psychology 37 
(2001): 387–403, https://doi.org/10.1037/0012-1649.37.3.387; Catherine S. Tamis-LeMonda and Marc H. 
Bornstein, “Maternal Responsiveness and Early Language Acquisition,” Advances in Child Development 
and Behavior 29 (2002): 89–127, https://doi.org/10.1016/S0065-2407(02)80052-0.

 13. Patricia K. Kuhl, “Is Speech Learning ‘Gated’ By the Social Brain?,” Developmental Science 10 (2007): 
110–20, https://doi.org/10.1111/j.1467-7687.2007.00572.x. 

 14. Betty Hart and Todd R. Risley, Meaningful Differences in the Everyday Experience of Young American 
Children (Baltimore: Paul H. Brookes Publishing, 1995).

 15. Emily C. Merz, Cynthia A. Wiltshire, and Kimberly G. Noble, “Socioeconomic Inequality and the 
Developing Brain: Spotlight on Language and Executive Function,” Child Development Perspectives 
13 (2019): 15–20, https://doi.org/10.1111/cdep.12305; Adriana Weisleder and Anne Fernald, “Talking 
to Children Matters: Early Language Experience Strengthens Processing and Builds Vocabulary,” 
Psychological Science 24 (2013): 2143–52, https://doi.org/10.1177/0956797613488145.

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Parental Language and Learning Directed to the Young Child

VOL. 30 / NO. 2 / FALL 2020  87

 16. Janellen Huttenlocher et al., “Sources of Variability in Children’s Language Growth,” Cognitive 
Psychology 61 (2010): 343–65, https://doi.org/10.1016/j.cogpsych.2010.08.002.

 17. Kathy Hirsh-Pasek et al., “The Contribution of Early Communication Quality to Low-Income Children’s 
Language Success,” Psychological Science 26 (2015): 1071–83, https://doi.org/10.1177/0956797615581493.

 18. Meredith L. Rowe, “A Longitudinal Investigation of the Role of Quantity and Quality of Child-Directed 
Speech in Vocabulary Development,” Child Development 83 (2012): 1762–74, https://doi.org/10.1111/
j.1467-8624.2012.01805.x.

 19. Hirsh-Pasek et al., “Contribution.” 

 20. Jill Gilkerson et al., “Mapping the Early Language Environment Using All-Day Recordings and 
Automated Analysis,” American Journal of Speech-Language Pathology 26 (2017): 248–65, https://doi.
org/10.1044/2016_AJSLP-15-0169.

 21. George Farkas and Kurt Beron, “The Detailed Age Trajectory of Oral Vocabulary Knowledge: 
Differences By Class and Race,” Social Science Research 33 (2004): 464–97, https://doi.org/10.1016/j.
ssresearch.2003.08.001.

 22. Melinda Caskey et al., “Adult Talk in the NICU with Preterm Infants and Developmental Outcomes,” 
Pediatrics 133 (2014): e578–84, https://doi.org/10.1542/peds.2013-0104.

 23. Greg J. Duncan et al., “School Readiness and Later Achievement,” Developmental Psychology 43 (2007): 
1428–46, https://doi.org/10.1037/0012-1649.43.6.1428.

 24. Rowe, “Longitudinal Investigation.” 

 25. Anthony J. DeCasper and Melanie J. Spence, “Prenatal Maternal Speech Influences Newborns’ 
Perception of Speech Sounds,” Infant Behavior and Development 9 (1986): 133–50, https://doi.
org/10.1016/0163-6383(86)90025-1. 

 26. Adriana G. Bus, Marinus H. van IJzendoorn, and Anthony D. Pellegrini, “Joint Book Reading Makes for 
Success in Learning to Read: A Meta-Analysis on Intergenerational Transmission of Literacy,” Review of 
Educational Research 65 (1995): 1–21, https://doi.org/10.3102/00346543065001001. 

 27. Helen Raikes et al., “Mother-Child Bookreading in Low-Income Families: Correlates and Outcomes 
During the First Three Years of Life,” Child Development 77 (2006): 924–53, https://doi.org/10.1111/
j.1467-8624.2006.00911.x.

 28. Adam C. Payne, Grover J. Whitehurst, and Andrea L. Angell, “The Role of Home Literacy Environment 
in the Development of Language Ability in Preschool Children from Low-Income Families,” Early 
Childhood Research Quarterly 9 (1994): 427–40, https://doi.org/10.1016/0885-2006(94)90018-3.

 29. Patricia K. Kuhl, Feng-Ming Tsao, and Huei-Mei Liu, “Foreign-Language Experience in Infancy: Effects 
of Short-Term Exposure and Social Interaction on Phonetic Learning,” Proceedings of the National 
Academy of Sciences 100 (2003): 9096–101, https://doi.org/10.1073/pnas.1532872100.

 30. Sarah Roseberry, Kathy Hirsh-Pasek, and Roberta M. Golinkoff, “Skype Me! Socially Contingent 
Interactions Help Toddlers Learn Language,” Child Development 85 (2014): 956–70, https://doi.
org/10.1111/cdev.12166.

 31. Michael H. Goldstein and Jennifer A. Schwade, “Social Feedback to Infants’ Babbling Facilitates 
Rapid Phonological Learning,” Psychological Science 19 (2008): 515–23, https://doi.org/10.1111/j.1467-
9280.2008.02117.x.

 32. William P. Fifer and Christine M. Moon, “The Role of Mother’s Voice in the Organization of Brain 
Function in the Newborn,” Acta Paediatrica 83 (1994): 86–93, https://doi.org/10.1111/j.1651-2227.1994.
tb13270.x.

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Dina Kapengut and Kimberly G. Noble

88 THE FUTURE OF CHILDREN

 33. Beverly J. Dodici, Dianne C. Draper, and Carla A. Peterson, “Early Parent-Child Interactions and Early 
Literacy Development,” Topics in Early Childhood Special Education 23, no. 3 (2003): 124–136, https://
doi.org/10.1177/02711214030230030301.

 34. Erica A. Cartmill et al., “Quality of Early Parent Input Predicts Child Vocabulary 3 Years Later,” 
Proceedings of the National Academy of Sciences 110 (2013): 11278–83, https://doi.org/10.1073/
pnas.1309518110.

 35. Meredith L. Rowe and Susan Goldin-Meadow, “Differences in Early Gesture Explain SES Disparities 
in Child Vocabulary Size at School Entry,” Science 323, no. 5916 (2009): 951–3, https://doi.org/10.1126/
science.1167025.

 36. Samantha A. Melvin et al., “Home Environment, but not Socioeconomic Status, Is Linked to Differences 
in Early Phonetic Perception Ability,” Infancy 22 (2017): 42–55, https://doi.org/10.1111/infa.12145.

 37. Catherine S. Tamis-LeMonda, Yana Kuchirko, and Lulu Song, “Why Is Infant Language Learning 
Facilitated by Parental Responsiveness?,” Current Directions in Psychological Science 23 (2014): 121–6, 
https://doi.org/10.1177/0963721414522813.

 38. Megan Gunnar and Carrie DePasquale, “Parental Sensitivity and Nurturance,” Future of Children 30, no. 
2 (2020): XX–XX.

 39. Goldstein and Schwade, “Social Feedback.”

 40. Catherine S. Tamis-LeMonda et al., “Predicting Variation in the Timing of Language Milestones in the 
Second Year: An Events History Approach,” Journal of Child Language 25 (1998): 675–700, https://doi.
org/10.1017/S0305000998003572.

 41. Catherine S. Tamis‐LeMonda, Marc H. Bornstein, and Lisa Baumwell, “Maternal Responsiveness and 
Children’s Achievement of Language Milestones,” Child Development 72 (2001): 748–67, https://doi.
org/10.1111/1467-8624.00313.

 42. Susan H. Landry, Karen E. Smith, and Paul R. Swank, “The Importance of Parenting during Early 
Childhood for School-Age Development,” Developmental Neuropsychology 24 (2003): 559–91, https://doi.
org/10.1080/87565641.2003.9651911.

 43. Peggy Estrada et al., “Affective Quality of the Mother-Child Relationship: Longitudinal Consequences for 
Children’s School-Relevant Cognitive Functioning,” Developmental Psychology 23 (1987): 210–15, https://
doi.org/10.1037/0012-1649.23.2.210.

 44. Lisa Baumwell, Catherine S. Tamis-LeMonda, and Marc H. Bornstein, “Maternal Verbal Sensitivity 
and Child Language Comprehension,” Infant Behavior and Development 20 (1997): 247–58, https://doi.
org/10.1016/S0163-6383(97)90026-6.

 45. Elizabeth P. Pungello et al., “The Effects of Socioeconomic Status, Race, and Parenting on Language 
Development in Early Childhood,” Developmental Psychology 45 (2009): 544–57, https://doi.org/10.1037/
a0013917.

 46. Melissa A. Barnett et al., “Bidirectional Associations among Sensitive Parenting, Language Development, 
and Social Competence,” Infant and Child Development 21 (2012): 374–93, https://doi.org/10.1002/
icd.1750; Hart and Risley, Meaningful Differences; Dodici, Draper, and Peterson, “Early Parent-Child 
Interactions”; Laura Hubbs-Tait et al., “Relation of Maternal Cognitive Stimulation, Emotional Support, 
and Intrusive Behavior during Head Start to Children’s Kindergarten Cognitive Abilities,” Child 
Development 73 (2002): 110–31, https://doi.org/10.1111/1467-8624.00395.

 47. Tali Raviv, Maureen Kessenich, and Frederick J. Morrison, “A Mediational Model of the Association 
between Socioeconomic Status and Three-Year-Old Language Abilities: The Role of Parenting Factors,” 
Early Childhood Research Quarterly 19 (2004): 528–47, https://doi.org/10.1016/j.ecresq.2004.10.007.

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Parental Language and Learning Directed to the Young Child

VOL. 30 / NO. 2 / FALL 2020  89

 48. Hubbs-Tait et al., “Maternal Cognitive Stimulation.” 

 49. Susan H. Landry et al., “A Responsive Parenting Intervention: The Optimal Timing Across Early 
Childhood for Impacting Maternal Behaviors and Child Outcomes,” Developmental Psychology 44 (2008): 
1335–53, https://doi.org/10.1037/a0013030.

 50. Emmy E. Werner and Ruth S. Smith, Overcoming the Odds: High Risk Children from Birth to Adulthood 
(Ithaca, NY: Cornell University Press, 1992); Ann S. Masten, Karin M. Best, and Norman Garmezy, 
“Resilience and Development: Contributions from the Study of Children Who Overcome Adversity,” 
Development and Psychopathology 2 (1990): 425–44, https://doi.org/10.1017/S0954579400005812; Vonnie 
C. McLoyd, “Socioeconomic Disadvantage and Child Development,” American Psychologist 53 (1998): 
185–204, https://doi.org/10.1037/0003-066X.53.2.185.

 51. Lisa J. Merlo, Margo Bowman, and Douglas Barnett, “Parental Nurturance Promotes Reading Acquisition 
in Low Socioeconomic Status Children,” Early Education and Development 18 (2007): 51–69, https://
doi.org/10.1080/10409280701274717; Kimberly G. Noble et al., “Socioeconomic Disparities in 
Neurocognitive Development in the First Two Years of Life,” Developmental Psychobiology 57 (2015): 
535–51, https://doi.org/10.1002/dev.21303.

 52. Joan Luby et al., “The Effects of Poverty on Childhood Brain Development: The Mediating Effect of 
Caregiving and Stressful Life Events,” JAMA Pediatrics 167 (2013): 1135–42, https://doi.org/10.1001/
jamapediatrics.2013.3139.

 53. Lynne Vernon-Feagans and Mary E. Bratsch-Hines, “Caregiver-Child Verbal Interactions in Child Care: 
A Buffer Against Poor Language Outcomes When Maternal Language Input Is Less,” Early Childhood 
Research Quarterly 28 (2013): 858–73, https://doi.org/10.1016/j.ecresq.2013.08.002.

 54. Michael H. Goldstein, Andrew P. King, and Meredith J. West, “Social Interaction Shapes Babbling: 
Testing Parallels between Birdsong and Speech,” Proceedings of the National Academy of Sciences 
100 (2003): 8030–5, https://doi.org/10.1073/pnas.1332441100; Geert-Jan J. M. Stams, Femmie 
Juffer, and Marinus H. van IJzendoorn, “Maternal Sensitivity, Infant Attachment, and Temperament 
in Early Childhood Predict Adjustment in Middle Childhood: The Case of Adopted Children and 
Their Biologically Unrelated Parents,” Developmental Psychology 38 (2002): 806–21, https://doi.
org/10.1037/0012-1649.38.5.806; Landry et al., “Responsive Parenting Intervention.”

 55. Payne, Whitehurst, and Angell, “Home Literacy Environment”; Monique Sénéchal et al., “Knowledge of 
Storybooks as a Predictor of Young Children’s Vocabulary,” Journal of Educational Psychology 88 (1996): 
520–36, https://doi.org/10.1037/0022-0663.88.3.520.

 56. Suzy Tomopoulos et al., “Books, Toys, Parent-Child Interaction, and Development in Young Latino 
Children,” Ambulatory Pediatrics 6, no. 2 (2006): 72–8, https://doi.org/10.1016/j.ambp.2005.10.001.

 57. Brandon T. McDaniel and Jenny S. Radesky, “Technoference: Parent Distraction with Technology 
and Associations with Child Behavior Problems,” Child Development 89 (2018): 100–9, https://doi.
org/10.1111/cdev.12822. 

 58. Tiffany A. Pempek, Heather L. Kirkorian, and Daniel R. Anderson, “The Effects of Background 
Television on the Quantity and Quality of Child-Directed Speech by Parents,” Journal of Children and 
Media 8 (2014): 211–22, https://doi.org/10.1080/17482798.2014.920715; Elise Frank Masur, Valerie 
Flynn, and Janet Olson, “Infants’ Background Television Exposure during Play: Negative Relations to the 
Quantity and Quality of Mothers’ Speech and Infants’ Vocabulary Acquisition,” First Language 36 (2016): 
109–23, https://doi.org/10.1177/0142723716639499.

 59. William T. Greenough, James E. Black, and Christopher S. Wallace, “Experience and Brain 
Development,” Child Development 58 (1987): 539–59, https://doi.org/10.2307/1130197.

 60. Belsky and de Haan, “The End of the Beginning.”

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Dina Kapengut and Kimberly G. Noble

90 THE FUTURE OF CHILDREN

 61. Julie A. Markham and William T. Greenough, “Experience-Driven Brain Plasticity: Beyond the Synapse,” 
Neuron Glia Biology 1 (2004): 351–63, https://doi.org/10.1017/S1740925X05000219.

 62. Tania L. Roth and J. David Sweatt, “Annual Research Review: Epigenetic Mechanisms and 
Environmental Shaping of the Brain during Sensitive Periods of Development,” Journal of Child 
Psychology and Psychiatry 52 (2011): 398–408, https://doi.org/10.1111/j.1469-7610.2010.02282.x; 
Vaheshta Sethna et al., “Mother-Infant Interactions and Regional Brain Volumes in Infancy: An MRI 
Study,” Brain Structure and Function 222 (2017): 2379–88, https://doi.org/10.1007/s00429-016-1347-1.

 63. Frances A. Champagne, “Epigenetic Mechanisms and the Transgenerational Effects of Maternal Care,” 
Frontiers in Neuroendocrinology 29 (2008): 386–97, https://doi.org/10.1016/j.yfrne.2008.03.003.

 64. Robert H. Bradley and Robert F. Corwyn, “Socioeconomic Status and Child Development,” Annual 
Review of Psychology 53 (2002): 371–99, https://doi.org/10.1146/annurev.psych.53.100901.135233.

 65. Jeanne Brooks-Gunn and Greg J. Duncan, “The Effects of Poverty on Children,” Future of Children 7, 
no. 2 (1997): 55–71, https://doi.org/10.2307/1602387; Greg J. Duncan et al., “The Importance of Early 
Childhood Poverty,” Social Indicators Research 108 (2012): 87–98, https://doi.org/10.1007/s11205-011-
9867-9.

 66. Natalie H. Brito and Kimberly G. Noble, “Socioeconomic Status and Structural Brain Development,” 
Frontiers in Neuroscience 8 (2014): article 276, https://doi.org/10.3389/fnins.2014.00276; Martha J. Farah, 
“The Neuroscience of Socioeconomic Status: Correlates, Causes, and Consequences,” Neuron 96 (2017): 
56–71, https://doi.org/10.1016/j.neuron.2017.08.034; Sara B. Johnson, Jenna L. Riis, and Kimberly G. 
Noble, “State of the Art Review: Poverty and the Developing Brain,” Pediatrics 137 (2016): e20153075, 
https://doi.org/10.1542/peds.2015-3075; Kimberly G. Noble et al., “Brain-Behavior Relationships in 
Reading Acquisition Are Modulated by Socioeconomic Factors,” Developmental Science 9 (2006): 642–54, 
https://doi.org/10.1111/j.1467-7687.2006.00542.x; Margaret A. Sheridan et al., “The Impact of Social 
Disparity on Prefrontal Function in Childhood,” PloS one 7, no. 4 (2012): e35744, https://doi.org/10.1371/
journal.pone.0035744.

 67. Allyson P. Mackey et al., “Neuroanatomical Correlates of the Income-Achievement Gap,” Psychological 
Science 26 (2015): 925–33, https://doi.org/10.1177/0956797615572233; Hair et al., “Association of Child 
Poverty”; Kimberly G. Noble et al., “Family Income, Parental Education and Brain Structure in Children 
and Adolescents,” Nature Neuroscience 18 (2015): 773–8, https://doi.org/10.1038/nn.3983.

 68. Hair et al., “Association of Child Poverty”; Jamie L. Hanson et al., “Association between Income and the 
Hippocampus,” PloS one 6 (2011): e18712, https://doi.org/10.1371/journal.pone.0018712. 

 69. C. Cybele Raver and Clancy Blair, “Developmental Science Aimed at Reducing Inequality: Maximizing 
the Social Impact of Research on Executive Function in Context,” Infant and Child Development 29 
(2020): e2175, https://doi.org/10.1002/icd.2175.

 70. Kimberly G. Noble, “What Inequality Does to the Brain,” Scientific American 316, no. 3 (2017): 44–9. 

 71. Kimberly G. Noble, Bruce D. McCandliss, and Martha J. Farah, “Socioeconomic Gradients Predict 
Individual Differences in Neurocognitive Abilities,” Developmental Science 10 (2007): 464–80, https://doi.
org/10.1111/j.1467-7687.2007.00600.x; Noble et al., “Brain-Behavior Relationships”; Angela D. Friederici 
and Isabell Wartenburger, “Language and Brain,” Wiley Interdisciplinary Reviews: Cognitive Science 1 
(2010): 150–9, https://doi.org/10.1002/wcs.9; Mackey et al., “Neuroanatomical Correlates.”

 72. Julieta Lugo-Gil and Catherine S. Tamis-LeMonda, “Family Resources and Parenting Quality: Links to 
Children’s Cognitive Development across the First 3 Years,” Child Development 79 (2008): 1065–85, 
https://doi.org/10.1111/j.1467-8624.2008.01176.x.

 73. Adrian Garcia-Sierra, Nairan Ramírez-Esparza, and Patricia K. Kuhl, “Relationships between Quantity 
of Language Input and Brain Responses in Bilingual and Monolingual Infants,” International Journal of 
Psychophysiology 110 (2016): 1–17, https://doi.org/10.1016/j.ijpsycho.2016.10.004.

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Parental Language and Learning Directed to the Young Child

VOL. 30 / NO. 2 / FALL 2020  91

 74. Margaret A. Sheridan et al., “Impact of Social Disparity.” 

   75.  R. Romeo et al., “Beyond the 30-Million-Word Gap: Children’s Conversational Exposure Is Associated 
with Language-Related Brain Function,” Psychological Science 29 (2018): 700-10, https://doi.
org/10.1177/0956797617742725.

 76. Rachel R. Romeo et al., “Language Exposure Relates to Structural Neural Connectivity in Childhood,” 
Journal of Neuroscience 38 (2018): 7870–7, https://doi.org/10.1523/JNEUROSCI.0484-18.2018.

 77. Merz, Wiltshire, and Noble, “Socioeconomic Inequality.”

 78.  J. Zimmerman et al., “Teaching by Listening: The Importance of Adult-Child Conversations to Language 
Development,” Pediatrics 124 (2009): 342–9, https://doi.org/10.1542/peds.2008-2267.

 79. Merz, Wiltshire, and Noble, “Socioeconomic Inequality.”

 80. Kimberly G. Noble, Martha J. Farah, and Bruce D. McCandliss, “Socioeconomic Background Modulates 
Cognition-Achievement Relationships in Reading,” Cognitive Development 21 (2006): 349–68, https://doi.
org/10.1016/j.cogdev.2006.01.007.

 81. Jessica P. Uy et al., “Physical Home Environment Is Associated with Prefrontal Cortical Thickness in 
Adolescents,” Developmental Science 22 (2019): e12834, https://doi.org/10.1111/desc.12834.

 82. Kuhl, “Is Speech Learning ‘Gated’?”

 83. Barbara T. Conboy and Patricia K. Kuhl, “Impact of Second-Language Experience in Infancy: Brain 
Measures of First- and Second-Language Speech Perception,” Developmental Science 14 (2011): 242–8, 
https://doi.org/10.1111/j.1467-7687.2010.00973.x. 

 84. Sarah Roseberry Lytle, Adrian Garcia-Sierra, and Patricia K. Kuhl, “Two Are Better than One: Infant 
Language Learning from Video Improves in the Presence of Peers,” Proceedings of the National Academy 
of Sciences 115 (2018): 9859–66, https://doi.org/10.1073/pnas.1611621115.

 85. Annie Bernier et al., “Mother-Infant Interaction and Child Brain Morphology: A Multidimensional 
Approach to Maternal Sensitivity,” Infancy 24 (2019): 120–38, https://doi.org/10.1111/infa.12270; Richard 
E. Frye et al., “Preterm Birth and Maternal Responsiveness during Childhood Are Associated with Brain 
Morphology in Adolescence,” Journal of the International Neuropsychological Society 16 (2010): 784–94, 
https://doi.org/10.1017/S1355617710000585; Joan L. Luby et al., “Preschool Is a Sensitive Period for 
the Influence of Maternal Support on the Trajectory of Hippocampal Development,” Proceedings of the 
National Academy of Sciences 113 (2016): 5742–7, https://doi.org/10.1073/pnas.1601443113; Christina 
Moutsiana et al., “Insecure Attachment during Infancy Predicts Greater Amygdala Volumes in Early 
Adulthood,” Journal of Child Psychology and Psychiatry 56 (2015): 540–8, https://doi.org/10.1111/
jcpp.12317; Hengyi Rao et al., “Early Parental Care is Important for Hippocampal Maturation: Evidence 
from Brain Morphology in Humans,” NeuroImage 49 (2010): 1144–50, https://doi.org/10.1016/j.
neuroimage.2009.07.003; Anne Rifkin-Graboi et al., “Maternal Sensitivity, Infant Limbic Structure Volume 
and Functional Connectivity: A Preliminary Study,” Translational Psychiatry 5 (2015): e668, https://doi.
org/10.1038/tp.2015.133; Sarah Whittle et al., “Positive Parenting Predicts the Development of Adolescent 
Brain Structure: A Longitudinal Study,” Developmental Cognitive Neuroscience 8 (2014): 7–17, https://doi.
org/10.1016/j.dcn.2013.10.006; Sarah Whittle et al., “Observed Measures of Negative Parenting Predict 
Brain Development during Adolescence,” PloS one 11 (2016): e0147774, https://doi.org/10.1371/journal.
pone.0147774.

 86. Rianne Kok et al., “Normal Variation in Early Parental Sensitivity Predicts Child Structural Brain 
Development,” Journal of the American Academy of Child & Adolescent Psychiatry 54 (2015): 824–31.
e1, https://doi.org/10.1016/j.jaac.2015.07.009; Élizabel Leblanc et al., “Attachment Security in Infancy: 
A Preliminary Study of Prospective Links to Brain Morphometry in Late Childhood,” Frontiers in 
Psychology 8 (2017): article 2141, https://doi.org/10.3389/fpsyg.2017.02141.

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms



Dina Kapengut and Kimberly G. Noble

92 THE FUTURE OF CHILDREN

 87. Cheri Vogel et al., “Impacts of Early Head Start Participation on Child and Parent Outcomes at Ages 2, 3, 
and 5,” Monographs of the Society for Research in Child Development 78, no. 1 (2013): 36–63, https://doi.
org/10.1111/j.1540-5834.2012.00702.x.

 88. Kimberly S. Howard and Jeanne Brooks-Gunn, “The Role of Home-Visiting Programs in Preventing Child 
Abuse and Neglect,” Future of Children 19, no. 2 (2009): 119–46, https://doi.org/10.1353/foc.0.0032. 

 89. Lauren Head Zauche et al., “The Power of Language Nutrition for Children’s Brain Development, 
Health, and Future Academic Achievement,” Journal of Pediatric Health Care 31 (2017): 493–503, https://
doi.org/10.1016/j.pedhc.2017.01.007.

 90. Alan L. Mendelsohn et al., “Reading Aloud, Play, and Social-Emotional Development,” Pediatrics 141 
(2018): e20173393, https://doi.org/10.1542/peds.2017-3393.

 91. Jill Gilkerson and Jeffrey A. Richards, The LENA Natural Language Study (Boulder, CO: LENA 
Foundation, 2008); Dana L. Suskind et al., “An Exploratory Study of ‘Quantitative Linguistic Feedback’: 
Effect of LENA Feedback on Adult Language Production,” Communication Disorders Quarterly 34 
(2013): 199–209, https://doi.org/10.1177/1525740112473146.

 92. Dana L. Suskind et al., “A Parent-Directed Language Intervention for Children of Low Socioeconomic 
Status: A Randomized Controlled Pilot Study,” Journal of Child Language 43 (2016): 366–406, https://doi.
org/10.1017/S0305000915000033.

 93. Rowe, “Longitudinal Investigation.”

 94. Naja Ferjan Ramírez, Sarah Roseberry Lytle, and Patricia K. Kuhl, “Parent Coaching Increases 
Conversational Turns and Advances Infant Language Development,” Proceedings of the National 
Academy of Sciences 117 (2020): 3484–91, https://doi.org/10.1073/pnas.1921653117.

 95. Charles R. Greenwood et al., “Conceptualizing a Public Health Prevention Intervention for Bridging 
the 30 Million Word Gap,” Clinical Child and Family Psychology Review 20 (2017): 3–24, https://doi.
org/10.1007/s10567-017-0223-8.

 96. Providence Talks: Pilot Findings & Next Steps (Providence, RI: Providence Talks, 2015), http://www.
providencetalks.org/wp-content/uploads/2015/10/Providence-Talks-Pilot-Findings-Next-Steps.pdf.

 97. Mary Dozier et al., “Effects of a Foster Parent Training Program on Young Children’s Attachment 
Behaviors: Preliminary Evidence from a Randomized Clinical Trial,” Child and Adolescent Social Work 
Journal 26 (2009): 321–32, https://doi.org/10.1007/s10560-009-0165-1.

 98. Landry et al., “Responsive Parenting Intervention.”

 99. Camelia E. Hostinar, Anna E. Johnson, and Megan R. Gunnar, “Early Social Deprivation and the Social 
Buffering of Cortisol Stress Responses in Late Childhood: An Experimental Study,” Developmental 
Psychology 51 (2015): 1597–1608, https://doi.org/10.1037/dev0000029.

 100. Helen J. Neville et al., “Family-Based Training Program Improves Brain Function, Cognition, and 
Behavior in Lower Socioeconomic Status Preschoolers,” Proceedings of the National Academy of Sciences 
110 (2013): 12138–43, https://doi.org/10.1073/pnas.1304437110.

 101. Gene H. Brody et al., “Protective Prevention Effects on the Association of Poverty with Brain 
Development,” JAMA Pediatrics 171 (2017): 46–52, https://doi.org/10.1001/jamapediatrics.2016.2988.

 102. Susan E. Mayer et al., “Using Behavioral Insights to Increase Parental Engagement: The Parents and 
Children Together (PACT) Intervention,” Working Paper No. 21602, National Bureau of Economic 
Research, Cambridge, MA, 2015, https://doi.org/10.3386/w21602. 

 103. Ferjan Ramírez, Lytle, and Kuhl, “Parent Coaching.”

This content downloaded from 
�������������165.123.34.86 on Mon, 13 Jun 2022 13:27:42 UTC������������� 

All use subject to https://about.jstor.org/terms


