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Abstract

Our goal in this chapter is to describe young children’s experiences with language by
examining three domains—people, places, and things—that define and influence
their language input. We highlight how features of each of these three domains could
provide useful learning opportunities, as well as how differences in infants’ and
toddlers’ experiences may affect their long-term language skills. However, we ulti-
mately suggest that a full understanding of early environments must move beyond a
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focus on individual experiences and include the broader systems that shape young
children’s lives, including both tangible aspects of the environment, such as physical
resources or locations, and more hidden factors, such as cultural considerations,
community health, or economic constraints.

1. Introduction

To learn language, children need regular exposure to rich linguistic
input, and children’s early experiences with language can vary considerably
(e.g., Hoft-Ginsberg, 1986; Rowe, 2008; Weisleder & Fernald, 2013).
Recognizing this connection, researchers have sought to document the
characteristics of different types of language environments and to probe
specific features of the input that may facilitate children’s learning. In this
chapter, we review current findings that describe variability in early lan-
guage experiences that are likely to shape how and what children learn.

In the first sections, we describe three immediate influences in infants’
language environments: the people, places, and things that define their
interactions and experiences. We discuss how infants attend to and learn from
particular caregivers, locations, and objects and consider how differences in
their experience at each of these levels could affect their knowledge and use of
language. Current research emphasizes the high variability in young children’s
experiences, and by understanding more about the specific features of infants’
environment that facilitate or interfere with learning, there may be oppor-
tunities to support language development for children from a wide range of
backgrounds. However, while the examination of individual difterences can
provide insight into mechanisms of change and may predict some long-term
outcomes (Potter & Lew-Williams, 2022), in the latter portion of the chapter,
we suggest that it may be even more beneficial to try to understand children’s
experience as existing within a far larger system that includes not just the
child’s daily environment, but also larger societal influences and interactions
(Bronfenbrenner, 1994). These structural systems may include sociocultural
factors such as social networks and cultural attitudes, geographic factors such
as local customs and neighborhood amenities, and economic factors such as
family or community resources, all of which can affect children in obvious
and less apparent ways (Zengilowski et al., 2023). Thus, we propose that
children’s environments may be best understood through a lens of interacting
systems that include, but are not limited to, the people, places, and things that
they encounter directly.
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2. People

The foundation of children’s language environments is the people who
provide communicative input. From the first moments of life, infants appear
to recognize that the people around them represent an important resource
for learning. Newborn infants pay more attention to stimuli that resemble
faces than to other similarly complex visual input (Johnson, Dziurawiec, Ellis,
& Morton, 1991; Valenza, Simion, Cassia, & Umilta, 1996), and they can tell
apart different voices and languages (Floccia, Nazzi, & Bertoncini, 2000;
Mehler et al., 1988). These early sensitivities quickly lead infants to develop
specialized interest and expertise for human faces and speech over the first
months of life (Lewkowicz & Ghazanafar, 2009; Pascalis, de Haan, &
Nelson, 2002; Vouloumanos, Hauser, Werker, & Martin, 2010). As they
gain experience, infants continue to prioritize signals linked to human
communication (Rabagliati, Ferguson, & Lew-Williams, 2019). For instance,
seven-month-old infants have been shown to learn simple patterns from
human speech, but they seemingly fail to detect the same patterns when they
occur in non-human tones (Marcus, Fernandes, & Johnson, 2007). How-
ever, when infants are first exposed to tonal stimuli in a communicative
context where the sounds were associated with people, they successtully
learn the patterns (Ferguson & Lew-Williams, 2016; Rabagliati et al., 2019).
Thus, infants demonstrate that they are highly attuned to the sources of their
language input.

With this heightened sensitivity to both auditory and visual cues
related to humans, infants are able to track associations between specific
people and the sounds that they produce. At just three months, infants are
able to learn pairings between faces and voices (Brookes et al., 2001), and
they continue to pay attention to the identity of the speaker as their
understanding of language develops. At nine months, infants are more
likely to show recognition of words that are produced by their own
mothers compared to the same words produced by a different voice
(Parise & Csibra, 2012). One reason that infants may learn to pay
attention to particular speakers is that early in life, most of their experi-
ences appear to be with a small group of people (Jayaraman, Fausey, &
Smith, 2015). Though infants quickly learn to understand difterent talkers
(e.g., Bergelson & Swingley, 2018), listeners of all ages encode infor-
mation about the speaker when they are listening to language (e.g.,
Borovsky & Creel, 2014), further supporting the idea that young learners
attend to the people providing their language input.



204 Christine E. Potter and Casey Lew-Williams

2.1 Caregivers adapt their behavior to infants

In addition to being frequently present, caregivers have been shown to
provide language input that is tailored to infants’ perceptual and linguistic
capacities. Infants-directed speech differs from adult-directed speech in
acoustic, structural, and content properties (see Cristia, 2013; Soderstrom,
2007) and reliably attracts infants’ attention (Fernald, 1985; ManyBabies
Consortium, 2020). Across cultures, there are similarities in how caregivers
adjust and simplify their speech when communicating with infants, such as
using higher and more variable pitch, shorter utterances, and fewer dif-
ferent words (e.g., Elmlinger, Schwade, & Goldstein, 2019; Elmlinger,
Goldstein, & Casillas, 2023; Fernald & Morikawa, 1993). However, there
are also individual, community, and cultural differences in the quantity and
frequency of language input that is aimed at infants and young children
(e.g., Casillas, Brown, & Levinson, 2020, 2021; Hoft-Ginsberg, 1991;
Shneidman & Goldin-Meadow, 2012).

Many of the features widely found in infant-directed speech appear to
be well-calibrated to infants’ learning abilities. For example, the exag-
gerated prosody commonly used with infants has been suggested to help
infants anticipate upcoming information, and infants are better able to
detect regularities in infant-directed speech compared to adult-directed
speech that includes the same linguistic content (Schreiner & Mani, 2017;
Thiessen, Hill, & Saftran, 2005). Similarly, infants benefit from ways that
speech may be simplified, such as the use of isolated words, or hearing the
same word repeated in short succession (Lew-Williams, Pelucchi, &
Saffran, 2011; Schwab & Lew-Williams, 2016b). Importantly, the use of
infants-directed speech is not an all-or-nothing phenomenon, and care-
givers dynamically adjust their speech to their own child’s knowledge. The
speech that caregivers use with young infants is different from what is
directed at older infants or young children (e.g., Englund & Behne, 2000),
and parents change their speech depending on whether they think their
child knows the words that they are using (Leung, Tunkel, & Yurovsky,
2021; Tippenhauer et al., 2020). By changing their speech over time,
caregivers can provide infants with language input that appears to be
designed to support language learning.

Communicating with infants includes input beyond the linguistic content
of speech, and caregivers engage in a variety of infant-directed behaviors, often
at the same time (Brand, Baldwin, & Ashburn, 2002; Hoft & Naigles, 2002;
Kosie & Lew-Williams, in press). Infants expect adults to engage and interact
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with them, and they become upset when a caregiver is unresponsive (Tronick,
Als, Adamson, Wise, & Brazelton, 1978). The use of social cues, such as eye
gaze or emotional expressions, frequently accompanies language, and mothers
in multiple cultures use difterent facial expressions when interacting with
infants compared to other people (Baldwin, 1991; Chong, Werker, Russell, &
Carroll, 2003). In addition, adults tend to adjust their gestures and actions in
much the same way they adjust their speech in infant-centered interactions,
such as making them simpler, more exaggerated, and more repetitive in ways
that appear to attract infants’ attention and support learning (Brand &
Shallcross, 2008; Brand et al., 2002; Rowe & Goldin-Meadow, 2009). As
infants gain experience in the World, the complexity of caregivers’ input
increases both in linguistic and non-linguistic ways (Dimitrova & Moro,
2013), allowing them to continue to learn from, engage with, and benefit
from the people around them.

2.2 Infants’ learning from individual people

While the general properties of infant-directed speech and communication
have been suggested to promote learning, individual people differ in how
they interact with infants, and infants’ language skills have been linked to the
input provided by the primary caregivers in their environments. Many
studies have found robust correlations between the clarity, amount, and
complexity of mothers’ speech and measures of infants’ language proficiency
(e.g., Hoff, 2003; Liu, Kuhl, & Tsao, 2003; Newman, Rowe, & Ratner,
2016). When mothers use richer vocabulary and more varied grammatical
structures when talking to their children, children are likely to develop more
advanced language skills that enable them to continue learn and process
language efficiently (Hoft & Naigles, 2002; Hurtado, Marchman, & Fernald,
2008; Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991). Likewise,
children whose mothers are more sensitive and responsive to their interests
and needs are likely to have stronger language skills (Tamis-LeMonda,
Bornstein, & Baumwell, 2001; Vallotton, Mastergeorge, Foster, Decker, &
Ayoub, 2017), providing additional evidence that mothers are a crucial
component of infants’ early language environment.

While research has tended to emphasize the role that mothers play in
guiding infants’ learning, other caregivers also shape infants’ early experi-
ences with language. In the US, fathers may, on average, provide a lower
proportion of the input that children hear compared to mothers (Bergelson
et al., 2019; Shapiro, Hippe, & Ramirez, 2021), but the input that children
receive from both mothers and fathers predicts their success in school
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(Cabrera, Shannon, & Tamis-LeMonda, 2007; Reynolds, Vernon-Feagans,
Bratsch-Hines, Baker, & Family Life Project Key Investigators, 2019).
Similar to patterns observed with mothers, children whose fathers produce
more complex speech during parent-child interactions are likely to have
stronger vocabulary skills (Pancsofar, Vernon-Feagans, & Family Life
Project Investigators, 2010; Salo, Rowe, Leech, & Cabrera, 2016). Fathers
also adapt their speech in concert with infants’ language skills, and children
appear to benefit when fathers produce speech that is appropriate for their
current abilities (Schwab, Rowe, Cabrera, & Lew-Williams, 2018), pro-
viding additional evidence that children are sensitive to and make use of a
variety of parental input.

Equally importantly, many children regularly interact with people other
than their parents (e.g., siblings, teachers, daycare providers, extended
family members), yet input from these sources is not as widely discussed.
There are reported associations between children’s language skills and the
language used by teachers (Huttenlocher, Vasilyeva, Cymerman, & Levine,
2002), demonstrating that experience with different people can contribute
to children’s learning. From a learning perspective, exposure to the
variability found in speech produced by difterent people could support
learning and generalization and allow children to better recognize words
across different contexts (Graf Estes & Lew-Williams, 2015; Rost &
McMurray, 2009). For example, toddlers are better able to understand
words in an unfamiliar accent after they have had the opportunity to hear a
variety of speakers with diftferent accents (Potter & Saffran, 2017; Schmale,
Seidl, & Cristia, 2015), suggesting that children can form more robust and
flexible representations when they hear speech from a greater variety of
people. Indeed, it has recently been shown that children who have close
social bonds to more people tend to have larger vocabularies (Okocha
et al., in press), suggesting that children may benefit from regular input
from a variety of people in their immediate social networks. However, the
introduction of additional people could also present challenges that might
interfere with infants’ learning. Young infants often struggle to recognize
the same word or to generalize patterns produced by two difterent talkers
(Bulgarelli & Bergelson, 2022; Graf Estes & Lew-Williams, 2015; Houston
& Jusczyk, 2000), indicating that there could be costs associated with
receiving input from a large number of people. Thus, it is important to
consider the specific people with whom infants and young children reg-
ularly interact, in order to understand the likely impact of those experiences
on their language development.
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One frequent, yet poorly understood, source of input is that provided
by other children, especially siblings. There is some evidence that older
siblings may adjust their speech when talking with younger siblings in
similar ways as adults (Dunn & Kentrick, 1982) and that older siblings may
help younger children in the family learn relevant communicative con-
ventions (Barton & Tomasello, 1991; Dunn & Shatz, 1989). At the same
time, several studies have reported that children with older siblings tend to
have weaker language skills compared to oldest or only children (Havron
et al., 2019; Hippe & Ferjan Ramirez, 2022; Hoft-Ginsberg, 1998). It is
typically assumed that these effects are due to the division of parents’
attention, but it could also be that child speech itself supports or impedes
language learning. In some cultural contexts, older children may play a
significant role in caregiving for younger children, and infants and toddlers
may hear a relatively high proportion of their language input from other
children (Casillas et al., 2020; Shneidman & Goldin-Meadow, 2012),
making it important for future research to consider the diversity of people
who provide infants with language experience.

2.3 People as a source of variability in language experience

As children encounter more different people, they also have the opportunity to
interact with people who speak differently, including using unfamiliar languages
or accents. Young children consider the language someone speaks to be a
meaningful social cue, and they show reliable preferences and positive asso-
ciations for familiar languages and accents (Kinzler, Dupoux, & Spelke, 2007;
Kinzler, Shutts, DeJesus, & Spelke, 2009; Pun, Ferera, Diesendruck, Kiley
Hamlin, & Baron, 2018). For children raised in primarily monolingual envir-
onments, these preferences increase with age such that older children
demonstrate greater tendencies to befriend individuals with accents that match
their own (Creel, 2018). Children also show evidence that they have expec-
tations that people’s appearance and accent may be related; they assume that
people with a similar accent may come from a similar background, and they
make different interpretations about the speech of own-race vs. other-race
speakers (Weatherhead & White, 2018; Weatherhead, White, & Friedman,
2016). These findings suggest that even in single-language environments,
children are sensitive to the way that different people speak and could use that
information to attend to some informants over others.

While monolingual children may prioritize one language or accent,
children raised in bilingual or multilingual environments must be able to
understand and communicate with speakers of different languages. Bilingual
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environments tend to include significant input from non-native speakers of
varying proficiency, often giving bilingual children regular exposure to a
variety of accents (Place & Hoff, 2011). Like monolinguals, bilingual chil-
dren are sensitive to language and accent and tend to both prefer and learn
better from familiar-sounding speakers (Fennell & Byers-Heinlein, 2014;
Mattock, Polka, Rvachew, & Krehm, 2010; Souza, Byers-Heinlein, &
Poulin-Dubois, 2013). Importantly, bilingual environments are also highly
variable in how children experience their two languages. For some children,
the two languages may be relatively segregated, with different people
speaking each language, while other children may interact with bilingual
speakers who switch between languages freely (e.g., Byers-Heinlein, 2013;
De Houwer, 2007; Place & Hoft, 2011). It has been suggested that consistent
pairings between speakers and languages could support learning (Ronjat,
1913), but it remains unclear whether the frequency of language mixing has
a positive or negative impact on bilingual children’s learning (e.g., Byers-
Heinlein, Morin-Lessard, & Lew-Williams, 2017; Byers-Heinlein, 2013;
Place & Hoft, 2016). In fact, some evidence suggests that infants have dif-
ficulty forming associations between individual speakers and the languages
they use (Schott, Tamayo, & Byers-Heinlein, 2023). However, at the same
time, bilingual toddlers appear to be sensitive to the knowledge of their
language partners, as they adjust the way they speak in the presence of
monolingual vs. bilingual adults (Comeau, Genesee, & Lapaquette, 2003;
Genesee, Boivin, & Nicoladis, 1996). From a young age, children raised in
bilingual or multilingual environments are able to adapt to the fact that
different people use difterent languages and to learn from a variety of people
around them.

2.4 Summary

Research to date has provided compelling evidence that infants are closely
attuned to their social partners, and many studies have made significant
progress toward understanding how infants’ language learning is linked to
their interactions with key people in their environments. It is widely agreed
that infants benefit from caregivers who produce rich, varied, devel-
opmentally appropriate language input and that there is important variability
in how effectively individual people are able to provide learning opportu-
nities. However, existing research may overemphasize the input that comes
from just one or two caregivers (mostly commonly mothers) and overlook
other people that may be critical to the infants’ daily experience. People and
families do not operate in isolation, and the field’s tendency to narrowly
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focus on dyadic interactions may limit our ability to understand children’s
broader social environments. Going forward, we suggest that while there is
no question that infants’ relationships with their primary caregivers are
essential to their experience with language, it is also important to try to
understand the larger social structures in which they live.

3. Places

A hallmark of successful learning is the ability to generalize infor-
mation from one context to another, yet at the same time, the location
where information is encountered can be central to its meaning and use.
While some research has tested the role of the physical environment in
early word learning, location tends to be less emphasized than person-
focused questions in studies of language development. However, children
spend time in different environments, and influential theories of language
development emphasize that infants’ learning is embedded in a rich per-
ceptual environment and highlight the need to consider how infants can
successfully extract the key information in their surroundings (e.g., Smith,
Jayaraman, Clerkin, & Yu, 2018; Stevens, Gleitman, Trueswell, & Yang,
2017). As infants navigate their physical spaces, they have the opportunity
to take advantage of a variety visual of cues, including statistical regularities
and social signals, that can be used to build their understanding of language
(e.g., Cetingelik, Rowland, & Snijders, 2021; Smith & Yu, 2008).

Crucially, infants’ environments are not static. In particular, as infants
themselves move, their perspective on the environment changes
(Clearfield, 2004; Kretch, Franchak, & Adolph, 2014; Smith et al., 2018).
The ability to self-locomote has been linked to development in a variety of
domains, including working memory, attention, and understanding of
other people (see Anderson et al., 2013; Campos et al., 2000 for reviews).
Infants who explore their environments more at young ages have higher
academic achievement in adolescence (Bornstein, Hahn, & Suwalsky,
2013), emphasizing the value of being able to interact at an early age with
the physical environment. As infants begin to walk, their motor skills tend
to be correlated with their vocabulary knowledge, and walking infants tend
to have more advanced language skills (Libertus & Violi, 2016; Walle &
Campos, 2014). This correlation could reflect general neurological and
cognitive development, yet it could also reflect changes in social experi-
ence. People tend to talk differently to babies that are able to move by
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themselves (Karasik, Tamis-LeMonda, & Adolph, 2014; West, Saleh,
Adolph, & Tamis-LeMonda, 2023), providing infants with new and often
richer learning opportunities. At the same time, as children are able to move
on their own, they may spend less time in the immediate vicinity of their
caregivers (Chen, Schneider, West, & Iverson, 2023). While relatively little
research has explored children’s physical proximity to caregivers, there is
evidence that children who spend more time near adults tend to hear more
speech (Salo et al., 2021). Future research will be needed to better under-
stand how children’s learning is affected by their ability to approach and
engage with different people and objects in their environments.

3.1 Location as a cue in learning

Children, like adults, readily encode information about the context where
they learned new information and can use that context as cue to support
learning and memory. Adults are faster to name objects that occur in their
expected locations (Boyce & Pollatsek, 1992; Oliva & Torralba, 2007), and
in lab tasks, toddlers are more likely to learn new labels for objects that
appear in a predictable location (Benitez & Saffran, 2018; Benitez & Smith,
2012; Samuelson, Smith, Perry, & Spencer, 2011). They are also more
likely to learn a set of new words in a single context compared to learning
the same words across different contexts (Gershkoft-Stowe & Hahn, 2007),
providing additional support for the view that consistency during learning
may support later learning and memory. Likewise, changes in context may
introduce challenges. Young children often struggle to recognize newly
learned words when they appear in novel visual contexts (Goldenberg &
Sandhofer, 2013; Vlach & Sandhofer, 2011; Werchan & Gomez, 2014).
While toddlers are able to generalize their learning across new contexts
(Wojcik, 2017), 1t has been suggested spatial predictability can help to
organize attention and therefore can promote learning of new words
(Smith, Colunga, & Yoshida, 2010).

Importantly, contextual consistency can influence learning in naturalistic
settings as well as in controlled lab experiments. For example, some words that
are commonly used at home may rarely be used in a school setting and vice
versa (Marvin, Beukelman, & Bilyeu, 1994). Moreover, some words may be
even more narrowly constrained to a particular space. Children are highly likely
to hear food-related words in the kitchen, and they often hear body parts named
in the bathroom, and locations may also coincide with routines such as mealtime
or bath time (Custode & Tamis-LeMonda, 2020; Tamis-LeMonda, Custode,
Kuchirko, Escobar, & Lo, 2019). In contrast, activities such as book-reading that
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can occur in a variety of contexts and spaces are less likely to involve specific
items (Hoft, 2010). Infants are more likely to produce words that have pre-
viously been used in consistent contexts (Perry, Samuelson, & Burdinie, 2014;
Roy, Frank, DeCamp, Miller, & Roy, 2015), providing additional evidence
that spatial stability can facilitate word learning and that children are sensitive to
the locations where words tend to occur.

3.2 Places as source of variability in language experience

The context in which children learn language can be described at a variety
of levels, and children’s language skills are shaped by the language they hear
in different locations. Often, research has highlighted the importance of
home language environment, as children typically hear more speech from
adults at home than in other settings such as school (Larson, Barrett, &
McConnell, 2020). Studies that examine input in individual children’s
homes have found that the amount of speech that children hear at home
can predict their vocabulary knowledge and processing efficiency (Rowe,
2012; Weisleder & Fernald & 2013), showing that home i1s a crucial place
for language exposure. But crucially, many children spend significant time
outside of their homes, and their learning is also related to experience in
other places that they spend significant amounts of time, such as daycare
centers and schools (e.g., McCartney, 1984; Tizard, Cooperman, Joseph, &
Tizard,1972). The language interactions that children experience in pre-
school settings, for instance, can predict children’s vocabulary and language
growth in both their first and second languages (Aukrust, 2007; Duncan
et al., 2020; Justice, Jiang, & Strasser, 2018). Thus, while the home may be
one important setting for learning, children also take advantage of
experience with language in other settings.

For some children, different settings may introduce the opportunity to
hear and practice diftferent languages or other styles of speaking. In mul-
tilingual communities, families may use one language at home and another
in public (Ballinger et al., 2022; Mak et al.; 2023). For example, in the US,
English is typically the primary language in a school setting, but children
may hear and speak and different languages in their homes (Hoff, Tulloch,
& Core, 2021). Families vary in the emphasis that they place on building
children’s skills in different languages (see Fibla, Kosie, Kircher, Lew-
Williams, & Byers-Heinlein, 2022 for review), but current studies suggest
that use of a different language at home does not impede children’s learning
of the dominant language in the community (Chen, Zhou, & Uchikoshi,
2021; Pham & Tipton, 2018), further supporting the view that children can
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adapt their learning to their everyday environments and that they recognize
that language may be used differently in difterent locations.

Even when children seemingly live in a community with just one language,
there may be significant differences in the dialect or accent that they hear at
home compared to what they encounter in formal or educational settings.
While children vary in their explicit awareness of the differences between a
mainstream and local dialect (Charity, Scarborough, & Griffin, 2004), it has been
shown that school-based standardized measures may not appropriately reflect
children’s language knowledge when they speak a different dialect at home, such
as using African American English (Charity, 2007; Roberts, Burchinal, &
Durham, 1999). Many children are sensitive to dialect differences and are able to
adapt their language use for different contexts with remarkable skill (Craig &
Washington, 2006; Washington, Craig, & Kushmaul, 1998). However, as
children enter school, they may encounter challenges when learning a written
code based on a mainstream dialect that differs from their home or community
dialect (Caesar & Kerins, 2020; Washington & Seidenberg, 2021), making it
crucial that educators are aware of the diversity of language use in the home in
multicultural, as well as multilingual, communities.

3.3 Summary

Children’s physical environments represent not only the backdrop for learning
language, but also are often a reliable cue to support their emerging knowl-
edge. As infants grow, they are likely to encounter new spaces and also to
engage with their surroundings in different ways (see De Barbaro & Fausey,
2022). By encountering the same or different words across different contexts,
children are able to refine their understanding of language and appropriately
adapt their own use. For some children, this may mean that they communicate
differently across different settings, including potentially speaking entirely
different languages or switching between dialects across different locations.
While some research has incorporated the role of contextual cues in learning,
the majority of studies that examine children’s “language environment” focus
on the speech that they hear in the home, even though many young children
spend significant amounts of their day in other places, such as daycare (e.g.,
Phillips & Lowenstein, 2011). Understanding the different ways that children
encounter language across different places and how they integrate their
knowledge across different contexts will be crucial in developing more
comprehensive theories of learning, as well as being able to provide research-
based advice to educators, clinicians, and policy makers seeking to create
supportive pathways to learning for young children.
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g 4, Things

In a common framework, the process of learning words (or even

language) has been conceptualized as a challenge of linking words to their
referents in the physical world (e.g., Bloom, 2002; Smith & Yu, 2008;
Stevens et al., 2017; see Wojcik, Zettersten, & Benitez, 2022). Many of the
first words that infants say are concrete nouns that appear frequently in their
visual input (Clerkin, Hart, Rehg, Yu, & Smith, 2017), suggesting that
infants may be tracking the objects that they encounter and linking them
with words they hear. Infants also tend to learn the words for objects that
their parents label often at earlier ages (Bergelson & Aslin, 2017; Goodman,
Dale, & Li, 2008), providing additional evidence that they attend to the
both the presence of different items and the frequency with which their
parents mention them.

Visual cues are not the only information available to infants, and as infants’
motor skills develop, the ability to handle objects directly provides multimodal
sensory experience that supports learning (James, Jones, Swain, Pereira, &
Smith, 2014; Yu & Smith, 2012). For instance, as infants gain the postural
control to sit up (and therefore hold toys while looking at them), they show a
better understanding of the three-dimensional nature of objects (Soska,
Adolph, & Johnson, 2010), demonstrating how infants build their knowledge
by interacting with the things around them. Moreover, infants’ attention to
objects in multiple modalities (i.e., what they are touching, as well as viewing)
predicts the words that they are likely to learn (Schroer & Yu, 2023). In a
striking example, infants who have been outfitted with “sticky mittens” that
enable them to pick up toys before their fine motor skills allow them to grasp
objects tend to show greater interest in objects in both immediate and long-
term tests (Libertus, Joh, & Needham, 2016; Needham, Barrett, & Peterman,
2002). Thus, early experiences with objects are thought to have lasting effects
on infants’ attention and behavior. While the specific objects with which
children interact varies, children across different cultures tend to spend more
time engaging with objects as they get older (Casey et al., 2022). During play,
infants spend large proportions of their time interacting with toys (Herzberg,
Fletcher, Schatz, Adolph, & Tamis-LeMonda, 2022), and parents tend to
provide labels when infants are holding objects (West & Iverson, 2017). In
fact, studies have shown that mothers’ use of labels and infants’ manipulation of
objects are dynamically coordinated over time (Chang et al., 2018; Tamis-
LeMonda, Kuchirko, & Tafuro, 2013), suggesting that multimodal interac-
tions provide a rich environment for learning.
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Although it is true that concrete objects are a frequent and important
component of infants’ early environments, object names are not the only
important words for infants to learn. The narrow construal of word
learning as the process of linking a concrete referent with a label may
underestimate what children know and could lead to a misunderstanding of
cultural differences in how children build their vocabularies (Wojcik et al.,
2022). Words other than nouns appear in children’s very early vocabulary
(Frank, Braginsky, Yurovsky, & Marchman, 2021), and knowledge is not
limited to simple associations between labels and objects. For example,
infants commonly understand and say words associated with social routines
such as hi, uh-oh, and more, even when those words do not have an obvious
visual referent (Casey, Potter, Lew-Williams, & Wojcik, 2023). They can
also reliably show understanding of other types of words, including verbs
(Golinkoft & Hirsh-Pasek, 2008; Valleau, Konishi, Golinkoft, Hirsh-Pasek,
& Arunachalam, 2018) and adjectives (e.g., Ebeling & Gelman, 1994;
Fernald, Thorpe, & Marchman, 2010; Waxman & Markow, 1998), pro-
viding additional evidence that their knowledge of language includes more
abstract concepts, as well as tangible items.

4.1 Using objects to learn language

In addition to being a target for word learning, the objects present in
children’s daily environment also influence how and what they can learn.
One clear illustration of this idea comes from observations of how chil-
dren’s language experiences vary during interactions with toys. For
example, play involving vehicles has been found to elicit less language than
play that involves dolls (O'Brien & Naigle, 1987), suggesting that different
types of toys can create more or fewer opportunities to engage in dialogue.
More recently, it has been shown that parents tend to talk more in the
presence of traditional toys, such as blocks, compared to electronic toys that
make sounds (Miller, Lossia, Suarez-Rivera, & Gros-Louis, 2017). Like-
wise, both typically-developing and autistic children tend to speak less
when they are playing with electronic toys (Venker & Johnson, 2022),
further demonstrating that objects can influence both children’s language
input and their production.

For families looking to enrich their children’s language experience,
another popular item to introduce is children’s books. The language used in
children’s books is different from the typical content of spoken language, and
text tends to have more diverse vocabulary and more complex sentence
structure (Cameron-Faulkner & Noble, 2013; Montag, Jones, & Smith, 2015;
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Montag, 2019). Children can learn new words from reading interactions, and
they can also learn other information such as facts, narratives, and moral
lessons (e.g., Breitfeld, Potter, & Lew-Williams, 2021; Flack, Field, & Horst,
2018), and engaging in shared reading has been shown to promote language
development (Bus, Van ljzendoorn, & Pellegrini, 1995; Duursma et al., 2007;
Fitton, Mcllraith, & Wood, 2018; Sénéchal, Pagan, Lever, & Ouellette,
2008). While some of the learning opportunities may stem directly from the
book text, children have also been shown to benefit from the talk that sur-
rounds book-reading (Whitehurst et al.,, 1988; see Read, Rabinowitz, &
Harrison, 2022 for review). Thus, children’s books can promote dialogue in
addition to directly providing language input and seem to be a particularly
useful tool for supporting language skills.

A newer, but highly prevalent, source of information in children’s
environments is digital media, and the impact of screentime is a hotly
debated topic for both researchers and parents. As digital devices became
more popular, and as new programs and products were developed for
infants, researchers began to explore correlations between ‘screentime’ and
children’s language development. Many early studies suggested that very
young children who spent more time watching television and videos
tended to have weaker language skills (Barr, Lauricella, Zack, & Calvert,
2010; Kirkorian, Wartella, & Anderson, 2008; Zimmerman, Christakis, &
Meltzoff, 2007). Lab-based studies supported this position, showing that
infants tend to learn less from screen-based exposure than from live
interactions (Deloache et al., 2010; Kremar, Grela, & Lin, 2007) and that
infants may have difficulty applying what they learned on screens to the real
world (Barr, 2010; Zack, Barr, Gerhardstein, Dickerson, & Meltzoft,
2009). Moreover, the background noise introduced by TV reduces con-
versation between adults and children, which could also contribute to the
negative effects on language learning (Kirkorian, Pempek, Murphy,
Schmidt, & Anderson, 2009; Zimmerman et al., 2009). Combined, this
research suggests that screentime does not provide high quality language
experience and could even impede learning.

However, more recent studies have not necessarily replicated early
findings that tended to rely on US samples. For example, a study in the
UK found no significant association between the amount of time chil-
dren spent watching media on screens and their vocabularies (Taylor,
Monaghan, & Westermann, 2018), and a study in Argentina found
positive correlations between children’s vocabulary and their computer
use (Tabullo & Gago-Galvagno, 2022), suggesting that media could
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support learning or at least does not necessarily impede language
development. It has also been found that toddlers are able to learn words
similarly from print and digital books (Strouse & Ganea, 2017), indi-
cating that they can extract information from screen-based experiences.
One possible explanation for these apparent inconsistencies is that many
studies do not consider the quality and type of program that children
watch, and some types of media may be more supportive of language
skills than others (e.g., Hudon, Fennell, & Hoftyzer, 2013). Another
possibility is that children’s learning varies with age and experience.
While very young children may not learn much from media (especially
in comparison with natural play), children’s ability to learn from screen-
based experiences may change over the second and third year of life,
with preschool-age children being more likely than infants to benefit
from educational programming (Kirkorian, Wartella, & Anderson, 2008;
Krcmar, Grela, & Lin, 2007; Rice, Huston, Truglio, & Wright, 1990).
Relatedly, children with stronger language skills seem to learn more
from watching TV than peers with weaker skills (Neuman, Wong,
Flynn, & Kaefer, 2019), suggesting that over time, children may take
greater advantage of input provided by media. As new, interactive
technologies become available, research will be needed to continue to
evaluate the circumstances that are most likely to promote or hinder
learning, and as with other tools, it is likely that individual children’s
learning depends on the content of the media, their own learning-related
abilities, and their caregivers’ scaffolding of the media content.

4.2 Things as a source of variability in language learning

In some homes within some communities in the world, families actively
look to provide child-centered objects, such as books and toys, that can be
used promote language learning (Arnold, Graesch, Ochs, & Ragazzini,
2012). However, even in cultural contexts where these items are common,
individual children’s experiences vary (de Barbaro & Fausey, 2022), and in
particular, differences in wealth and family resources can influence how
often children engage with different types of objects. Notably, children
from homes of higher socioeconomic status tend to have more access to
books, and in fact, the number of books in a home is sometimes used as an
index of socioeconomic status in large-scale studies (e.g., Blomeke, Olsen,
& Suhl, 2016; Eriksson, Lindvall, Helenius, & Ryve, 2021). A general
finding is that children who have greater access to books in their homes and
who regularly participate in reading and literacy activities tend to have
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stronger language and academic skills, independent of their families’
income (Eriksson et al., 2021; Evans, Kelley, Sikora, & Treiman, 2010;
Mendive, Mascareno Lara, Aldoney, Pérez, & Pezoa, 2020).

In addition to having fewer opportunities to interact with books, children
growing up in under-resourced environments are typically reported to spend
more time watching television and using screens (Anand & Krosnick, 2005;
Hutton et al., 2018; Mendelsohn et al., 2008). This increased use of screens
may not be directly related to income and possessions, and instead could
reflect differences such as parents’ availability to engage in other activities, the
need to entertain the child with fewer alternatives, or the safety of the
neighborhood for outdoor play (e.g., Hartshorne et al., 2021; Hutton et al.,
2018; Lee, Bartolic, & Vandewater, 2009). In fact, it has been suggested that
screen time could be a mechanism contributing to socioeconomic disparities
in children’s health and behavioral outcomes (McArthur, Browne, Racine,
Tough, & Madigan, 2022). However, the effects of screen use may not be
the same for children across different communities. For example, in one
study examining language development in young children in Iran, television
exposure negatively predicted vocabulary skills for children from higher
socioeconomic backgrounds but was positively associated with vocabulary
for children from lower socioeconomic backgrounds (Farangi & Mehrpour,
2022). Thus, children seem to adapt to take advantage of the resources
available to them, but importantly, there are likely to be individual and
cultural differences in the tools and routines that are most useful in support
language learning.

4.3 Summary

Interacting with different objects allows children to learn about their
properties (Bonawitz et al., 2011; Stahl & Feigenson, 2015) and to
engage in rich social exchanges (Weisberg, Hirsh-Pasek, Golinkoff,
Kittredge, & Klahr, 2016). Research has tended to highlight how the
visual environment provides support for children to learn labels for
concrete nouns, but there is clear evidence that children’s knowledge
extends beyond object names and that they make use of multimodal cues
in learning. It is also important to recognize that individual children have
access to different objects, influencing their learning opportunities and
later language skills. A large and prominent body of research has docu-
mented differences in language input in homes with more and fewer
resources (e.g., Gilkerson et al., 2017; Hart & Ruisley, 1995; Hoff-
Ginsberg, 1998; Rowe, 2008, 2012; Weisleder & Marchman, 2018; see
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Schwab & Lew-Williams, 2016a), but it remains unclear if these differ-
ences are robust or meaningful, or why they may emerge. The relations
between family income and language experience are complex, and more
research is needed to develop a more nuanced understanding of how
children’s language experiences depend on the resources in both their
immediate and broader environments.

5. Structures and systems

Thus far, we have described children’s environments through the
lens of local, immediate influences: the people, places, and things that
they directly encounter. Children’s experiences are complex and vari-
able, and with the arrival of new technology that enables collection of
large, dense samples of children’s experience, researchers have been able
to begin separating the shared and unshared experiences that can help
explain why some children learn language more easily than others. For
example, there is robust evidence that children’s learning is shaped by
their interactions with the key people in their lives: when adults provide
rich input, children have a better chance to learn. Thus, a very rea-
sonable response to these findings has been to examine individual dif-
ferences in parents’ knowledge and behavior that might lead them to talk
more or less, such as their educational background, sensitivity to their
children, and their understanding of child development (e.g., Hoft,
2006; Rowe, 2008) and to develop interventions that are intended to
promote behaviors and activities that appear to be associated with chil-
dren’s learning (e.g., Ridge et al., 2015; Suskind et al., 2016). However,
drawing inspiration from Bronfenbrenner’s bioecological model of
development (Bronfenbrenner & Ceci, 1994), we suggest that it might
be more fruitful to consider how behaviors emerge within a larger
system, and to consider distal as well as proximal influences on children’s
language environment. That is, parents’ behaviors, like children’s, vary
across different contexts, and emphasizing individual factors could
neglect larger forces that change children’s experiences with language
(see Rowe & Weisleder, 2020; Zengilowski et al., 2023). In the next
section, we revisit the impact of the people, places, and things in chil-
dren’s environments, considering how structural and systemic influences,
as well interactions between these different factors, may contribute to
children’s lives and learning opportunities.
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5.1 Systemic influences on people: sociocultural factors

Decades of research in social psychology have demonstrated that human
behavior is shaped by social context, such as interpersonal relationships,
group attitudes, and the perceived norms of a community. As result,
children’s interactions with people depend on the both the immediate
social context and the larger culture in which they are embedded. Here,
we illustrate how broader circumstances can affect the ways in which
people communicate with young children. Crucially, we do not claim to
offer an exhaustive list of how sociocultural contexts shape children’s
experience, but rather to present evidence that individual differences may
be better understood from this perspective.

As one example, it has been shown that mothers experiencing
depression or anxiety tend to speak less, engage in fewer interactions, and
even to spend less time in close proximity with their children (Bettes, 1988;
Breznitz & Sherman, 1987; Clifford, Stockdale, Coyne, Rainey, &
Benitez, 2022; Lovejoy, Graczyk, O’Hare, & Neuman, 2000; Rowe, Pan,
& Ayoub, 2005; Vaver, Krogh, Smith-Nielsen, Harder, & Koppe, 2013).
While unfortunate, it is perhaps unsurprising that parental mental health is
correlated with children’s language experience and outcomes (Paulson,
Keefe, & Leiferman, 2009; Stein et al., 2008). However, while these
associations could be framed as individual difterences, it is important to
recognize that depression is influenced by factors such as economic hard-
ship and discrimination (Belle & Doucet, 2003; Miech & Shanahan, 2000;
Zimmerman & Katon, 2005). These patterns suggest that parents’ beha-
viors cannot be understood in isolation, and children’s language environ-
ments can be shaped via external influences on their parents’ cognition,
mental health, and resources.

An emphasis on individual people may also provide an overly narrow
understanding of infants’ interactions with caregivers. While studies of
children’s daily language environments tend to prioritize input from a
primary caregiver (most often the mother), many children have complex
caregiving networks, and the composition of these networks tends to vary
along dimensions such as ethnicity and socioeconomic status (see Okocha
et al., in press). Adults from different cultural and socioeconomic back-
grounds follow difterent customs when interacting with young children,
and cultural communities differ in the importance they place on language
or school-related skills vs. practical tasks and work-related activities (Fouts,
Roopnarine, Lamb, & Evans, 2012; Morelli, Rogoft, & Angelillo, 2003).
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Moreover, when children interact with a greater number of caregivers,
they usually receive different types of experience from each one. There-
fore, closely examining the influence of a single caregiver cannot capture
the totality of children’s experience, and this may be especially true for
children raised outside of the nuclear family structure that is most common
in middle class European American communities.

As individuals and groups, parents and educators have different goals for
children’s language development, and their goals often reflect cultural
practices and priorities, not just their personal ideas. For instance, it has been
suggested that parents from less affluent backgrounds may express greater
concern about their children’s learning of the culturally-dominant language
(Lambert & Thomas, 1996), perhaps because of the economic opportunities
associated with particular languages. However, it has also been shown that
parents’ attitudes toward bilingualism and their decisions to enroll their
children in multilingual activities are influenced by their environment, their
family background, and their perceptions of the utility of two languages
(Ballinger et al., 2022; Surrain & Luk, 2023). In addition, the perceived status
of a language in the community aftects what children choose to speak (Giles
& Watson, 2013), and when there are significant imbalances in status,
children’s skills in the majority language have been shown to negatively
predict their knowledge of a minority language (Hoft, Quinn, & Giguere,
2018). Children tend to learn majority languages more easily and may
require additional experience to achieve similar proficiency in a home or
heritage language (Gathercole & Thomas, 2009; Hoff et al., 2021). But
notably, when there is institutional support for a heritage language, such as
opportunity for formal instruction at school, children’s language skills in both
languages can benefit (Wright, Taylor, & Macarthur, 2000). Thus, the way
that the people, institutions, and communities around them value and use
different languages appears to be transmitted to children in both direct and
indirect ways, and other social factors (e.g., neighborhood demographics,
geopolitical climate, educational opportunities) likely exert similar influences
on children’s experience with language.

5.2 Systemic influences on places: geographic factors

As researchers have begun to move beyond describing convenience samples,
it has become more and more apparent that children’s language environ-
ments can vary considerably across different cultural communities and geo-
graphic settings. Thus far, the bulk of the research we have reviewed refers to
findings from North American and/or English-speaking environments,
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where children hear the largest quantity of input from adult female speakers
who frequently address their speech to children directly (Bergelson et al.,
2019). In other communities, these interactions may be less common. For
example, in a study of a Tsimane community, it was reported that adult
caregivers do not often speak directly to their infants (Cristia et al., 2019).
Similarly, adults in Papuan and Tseltal Mayan communities tend to provide
less infant-directed speech, compared to North American parents, yet their
children are able to learn their language from other sources, like overheard
speech or speech from other children (Casillas et al., 2020, 2021). When
children grow up in different cultural environments, they are exposed to
different patterns of speech, as well as other conventions, that allow them to
learn the language and customs of their own environments. Therefore, it is
critical to examine different types of learning environments that provide
different cues and experiences rather than assuming children always learn
language in the same way.

Even within one cultural context, children’s physical environments can
be vastly difterent across difterent communities or neighborhoods (Minh,
Muhajarine, Janus, Brownell, & Guhn, 2017). Children raised in rural vs.
urban settings, for example, have access to different resources and are sur-
rounded by different systems of social support, which can influence their
language and academic opportunities (e.g., Lloyd & Hertzman, 2010).
Children’s language skills have been shown to be stronger when their
neighborhoods and homes are safer, quieter, and include community orga-
nizations such as churches, community centers, or libraries (Abufhele &
Laurito, 2023; Cohen, Glass, & Singer, 1973; De Marco & Vernon-Feagans,
2013; Ha et al., 2019; Werner & Smith, 2019). Community resources such
as playgrounds and music programs have been shown to enrich parent-child
interactions (Bustamante, Hassinger-Das, Hirsh-Pasek, & Golinkoft, 2019;
Smith et al., 2024), further illustrating how children’s language experience
can be influenced both their local and broader environments (see Rowe &
Weisleder, 2020).

5.3 Systemic influences on things: economic factors

As discussed above, children differ in their access to material resources,
including not only the objects in their homes but also more fundamental
items such as food, stable housing, clean water, and medical care, as well
as crucial services including reliable childcare and transportation. A
variety of studies have shown that children from more vs. less privileged
homes, on average, have different experiences with linguistic, social, and
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object-oriented interactions (e.g., Clearfield, Bailey, Jenne, Stanger, &
Tacke, 2014; Fouts et al., 2012; Rowe, 2008), but the reported asso-
ciations between socioeconomic status and experience do not necessarily
separate different components of that construct (wealth, education,
and/or social standing), which may not exert identical influences. For
example, it also recently been suggested that financial concerns can lead
parents to talk less (Ellwood-Lowe, Foushee, & Srinivasan, 2022; Roby &
Scott, 2022), demonstrating one way that economic hardship could affect
children’s everyday experience with language. Other effects may be less
apparent, but equally consequential. For example, when COVID-19
introduced disruptions in childcare arrangements, workers from higher-
status jobs tended to have more options for working from home (Parker,
Horowitz, & Minkin, 2022), allowing them to more easily make alter-
native caregiving arrangements and maintain their income. This type of
stability is likely to be beneficial for children’s health and wellbeing, as
well as their language and cognitive development, while families with
tewer resources face increased vulnerability for mental health challenges
and family conflict (Feinberg et al., 2022; Nievar, Moske, Johnson, &
Chen, 2014), illustrating another pathway through which economic
disadvantages may affect children’s daily experiences. Further supporting
this idea, new research suggests that oftering regular cash support to
parents living in poverty has measurable effects on children’s early brain
activity (Troller-Renfree et al., 2022), providing additional evidence that
economic factors have direct influences on development.

Importantly, children can take advantage of resources outside the home,
and the availability of goods and services in the outside community may be
especially important for children whose families have fewer opportunities
to provide them. In communities of lower socioeconomic status, family
support networks tend to be stronger (Campbell, Marsden, & Hurlbert,
1986; Carey & Markus, 2017), increasing the sources of support for both
the child and the family. In addition, high-quality childcare and preschool
programs tend to have greater positive impacts on children from lower-
income homes (Crosnoe et al., 2010), showing how community and
institutional support have the potential to reduce the impact of poverty on
children’s development. Similarly, school enrollment is especially impor-
tant for supporting academic skills for children from underprivileged
backgrounds (Ramey & Ramey, 2004). Thus, the broader systems in a
child’s environment can both compound and ameliorate the economic
disparities in their experience.
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6. Conclusion

In this chapter, we have described what we see as the building blocks of
children’s communicative environments—the people who provide input, the
places input is produced, and the things that elicit input—while also suggesting
that studying any of these components in isolation presents an incomplete
view of children’s experience. In particular, the focus on individual actors, or
even group differences, neglects the broader circumstances that shape chil-
dren’s environments, where both adults’ and children’s behaviors reflect
sociocultural, geographic, and economic influences, not to mention their
interactions. We use the term “systemic influences” to encompass tangible
elements of the environment, such as physical resources and locations, but also
more hidden factors, such as stress, health, and discrimination, in a broad
attempt to acknowledge the range of variables that cannot be attributed to a
single person, place, or thing (Zengilowski et al., 2023). Although we have
attempted to apply a bioecological systems framework (Bronfenbrenner &
Ceci, 1994), our perspective is still incomplete, and challenging to implement,
and we acknowledge that we have not addressed all types of experience, such
as that of children with developmental disabilities or children learning other
types of communicative systems such as signed languages. In reality, we have
only begun to consider the dynamic nature of children’s environments, which
can change rapidly through their own growth and development, or because of
outside influences and even world events. Going forward, we suggest that to
accurately describe and analyze “natural environments,” it will be necessary to
continue considering larger systems and understanding the meaningful dif-
terences found across different environments.

References

Abuthele, A., & Laurito, A. (2023). Community violence and early childhood language
development: The moderating role of maternal efficacy and satisfaction. Child
Development.

Anand, S., & Krosnick, J. A. (2005). Demographic predictors of media use among infants,
toddlers, and preschoolers. American Behavioral Scientist, 48(5), 539-561.

Anderson, D. 1., Campos, J. J., Witherington, D. C., Dahl, A., Rivera, M., He, M., ...
Barbu-Roth, M. (2013). The role of locomotion in psychological development. Frontiers
in Psychology, 4, 440.

Arnold, J. E., Graesch, A. P., Ochs, E., & Ragazzini, E. (2012). Life at home in the twenty-first
century: 32 families open their doors. Cotsen Institute of Archaeology Press.

Aukrust, V. G. (2007). Young children acquiring second language vocabulary in preschool
group-time: Does amount, diversity, and discourse complexity of teacher talk matter?
Journal of Research in Childhood Education, 22(1), 17-37.

Baldwin, D. A. (1991). Infants’ contribution to the achievement of joint reference. Child
Development, 62(5), 875—890.



224 Christine E. Potter and Casey Lew-Williams

Ballinger, S., Brouillard, M., Ahooja, A., Kircher, R., Polka, L., & Byers-Heinlein, K.
(2022). Intersections of official and family language policy in Quebec. Journal of
Multilingual and Multicultural Development, 43(7), 614-628.

Barr, R. (2010). Transfer of learning between 2D and 3D sources during infancy: Informing
theory and practice. Developmental Review, 30(2), 128—154.

Barr, R., Lauricella, A., Zack, E., & Calvert, S. L. (2010). Infant and early childhood
exposure to adult-directed and child-directed television programming: Relations with
cognitive skills at age four. Merrill-Palmer Quarterly (1982), 21-48.

Barton, M. E., & Tomasello, M. (1991). Joint attention and conversation in mother--
infant-sibling triads. Child Development, 62(3), 517-529.

Belle, D., & Doucet, J. (2003). Poverty, inequality, and discrimination as sources of
depression among US women. Psychology of Women Quarterly, 27(2), 101-113.

Benitez, V. L., & Saffran, J. R. (2018). Predictable events enhance word learning in tod-
dlers. Current Biology, 28(17), 2787-2793.

Benitez, V. L., & Smith, L. B. (2012). Predictable locations aid early object name learning.
Cognition, 125(3), 339-352.

Bergelson, E., & Aslin, R. N. (2017). Nature and origins of the lexicon in 6-mo-olds.
Proceedings of the National Acadenmy of Sciences, 114(49), 12916-12921.

Bergelson, E., Casillas, M., Soderstrom, M., Seidl, A., Warlaumont, A. S., & Amatuni, A.
(2019). What do North American babies hear? A large-scale cross-corpus analysis.
Developmental Science, 22(1), e12724.

Bergelson, E., & Swingley, D. (2018). Young infants’ word comprehension given an
unfamiliar talker or altered pronunciations. Child Development, 89(5), 1567-1576.

Bettes, B. A. (1988). Maternal depression and motherese: Temporal and intonational fea-
tures. Child Development, 59, 1089-1096.

Blomeke, S., Olsen, R. V., & Suhl, U. (2016). Relation of student achievement to the
quality of their teachers and instructional quality. Teacher quality, instructional quality and
student outcomes, 2, 21-50.

Bloom, P. (2002). How children learn the meanings of words. MIT Press.

Bonawitz, E., Shafto, P., Gweon, H., Goodman, N. D., Spelke, E., & Schulz, L. (2011).
The double-edged sword of pedagogy: Instruction limits spontaneous exploration and
discovery. Cognition, 120(3), 322-330.

Bornstein, M. H., Hahn, C. S., & Suwalsky, J. T. (2013). Physically developed and
exploratory young infants contribute to their own long-term academic achievement.
Psychological Science, 24(10), 1906—-1917.

Borovsky, A., & Creel, S. C. (2014). Children and adults integrate talker and verb infor-
mation in online processing. Developmental Psychology, 50(5), 1600.

Boyce, S. J., & Pollatsek, A. (1992). Identification of objects in scenes: The role of scene
background in object naming. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 18(3), 531.

Brand, R. J., Baldwin, D. A., & Ashburn, L. A. (2002). Evidence for ‘motionese’:
Modifications in mothers’ infant-directed action. Developmental Science, 5(1), 72—83.
Brand, R. J., & Shallcross, W. L. (2008). Infants prefer motionese to adult-directed action.

Developmental Science, 11(6), 853—861.

Breitfeld, E., Potter, C. E., & Lew-Williams, C. (2021). Children simultaneously learn
multiple dimensions of information during shared book reading. Journal of Cognition and
Development, 22(5), 744-766.

Breznitz, Z., & Sherman, T. (1987). Speech patterning of natural discourse of well and
depressed mothers and their young children. Child Development, 395—400.

Bronfenbrenner, U. (1994). Ecological models of human development. International
Encyclopedia of Education, 3(2), 37—43.



Language development in children’s natural environments 225

Bronfenbrenner, U., & Ceci, S. J. (1994). Nature-nuture reconceptualized in develop-
mental perspective: A bioecological model. Psychological Review, 101(4), 568.

Brookes, H., Slater, A., Quinn, P. C., Lewkowicz, D. J., Hayes, R., & Brown, E. (2001).
Three-month-old infants learn arbitrary auditory—visual pairings between voices and faces.
Infant and Child Development: An International Journal of Research and Practice, 10(1-2), 75-82.

Bulgarelli, F., & Bergelson, E. (2022). Talker variability shapes early word representations in
English-learning 8-month-olds. Infancy: The Official Journal of the International Society on
Infant Studies, 27(2), 341-368.

Bus, A. G., Van Ijzendoorn, M. H., & Pellegrini, A. D. (1995). Joint book reading makes
for success in learning to read: A meta-analysis on intergenerational transmission of
literacy. Review of Educational Research, 65(1), 1-21.

Bustamante, A. S., Hassinger-Das, B., Hirsh-Pasek, K., & Golinkoft, R. M. (2019).
Learning landscapes: Where the science of learning meets architectural design. Child
Development Perspectives, 13(1), 34—40.

Byers-Heinlein, K. (2013). Parental language mixing: Its measurement and the relation of
mixed input to young bilingual children’s vocabulary size. Bilingualism: Language and
Cognition, 16(1), 32—48.

Byers-Heinlein, K., Morin-Lessard, E., & Lew-Williams, C. (2017). Bilingual infants
control their languages as they listen. Proceedings of the National Academy of Sciences,
114(34), 9032-9037.

Cabrera, N. J., Shannon, J. D., & Tamis-LeMonda, C. (2007). Fathers’” influence on their
children’s cognitive and emotional development: From toddlers to pre-K. Applied
Development Science, 11(4), 208—213.

Caesar, L. G., & Kerins, M. (2020). Language and literacy predictors of dialect density
among school-age African American children from two geographic regions. Language,
Speech, and Hearing Services in Schools, 51(3), 807—820.

Cameron-Faulkner, T., & Noble, C. (2013). A comparison of book text and child directed
speech. First Language, 33(3), 268-279.

Campbell, K. E., Marsden, P. V., & Hurlbert, J. S. (1986). Social resources and socio-
economic status. Social Networks, 8(1), 97-117.

Campos, J. J., Anderson, D. L., Barbu-Roth, M. A., Hubbard, E. M., Hertenstein, M. J., &
Witherington, D. (2000). Travel broadens the mind. Infancy: The Official Journal of the
International Society on Infant Studies, 1(2), 149-219.

Carey, R. M., & Markus, H. R. (2017). Social class shapes the form and function of
relationships and selves. Current Opinion in Psychology, 18, 123—130.

Casey, K., Elliott, M., Mickiewicz, E., Mandujano, A. S., Shorter, K., Duquette, M., ...
Casillas, M. (2022). Sticks, leaves, buckets, and bowls: Distributional patterns of chil-
dren’s at-home object handling in two subsistence societies. Proceedings of the Annual
Meeting of the Cognitive Science Society, 44.

Casey, K., Potter, C. E., Lew-Williams, C., & Wojcik, E. H. (2023). Moving beyond
“nouns in the lab”: Using naturalistic data to understand why infants’ first words include
uh-oh and hi. Developmental Psychology, 59(11), 2162-2173.

Casillas, M., Brown, P., & Levinson, S. C. (2020). Early language experience in a Tseltal
Mayan village. Child Development, 91(5), 1819-1835.

Casillas, M., Brown, P., & Levinson, S. C. (2021). Early language experience in a Papuan
community. Journal of Child Language, 48(4), 792-814.

Cetingelik, M., Rowland, C. F., & Snijders, T. M. (2021). Do the eyes have it? A sys-
tematic review on the role of eye gaze in infant language development. Frontiers in
Psychology, 11, 589096.

Chang, L., De Barbaro, K., & Deik, G. (2018). Contingencies between infants” gaze, vocal, and
manual actions and mothers’ object-naming: Longitudinal changes from 4 to 9 months.
Multisensory perception and communication. Routledge, 74-93.



226 Christine E. Potter and Casey Lew-Williams

Charity, A. H. (2007). Regional differences in low SES African-American children’s speech
in the school setting. Language Variation and Change, 19(3), 281-293.

Charity, A. H., Scarborough, H. S., & Griffin, D. M. (2004). Familiarity with school
English in African American children and its relation to early reading achievement. Child
Development, 75(5), 1340-1356.

Chen, Q., Schneider, J. L., West, K. L., & Iverson, J. M. (2023). Infant locomotion shapes
proximity to adults during everyday play in the US. Infancy: The Official Journal of the
International Society on Infant Studies, 28(2), 190-205.

Chen, S. H., Zhou, Q., & Uchikoshi, Y. (2021). Heritage language socialization in Chinese
American immigrant families: Prospective links to children’s heritage language profi-
ciency. International Journal of Bilingual Education and Bilingualism, 24(8).

Chong, S. C. F., Werker, J. F., Russell, J. A., & Carroll, J. M. (2003). Three facial
expressions mothers direct to their infants. Infant and Child Development, 12(3), 211-232.

Clearfield, M. W. (2004). The role of crawling and walking experience in infant spatial
memory. Journal of Experimental Child Psychology, 89(3), 214-241.

Clearfield, M. W., Bailey, L. S., Jenne, H. K., Stanger, S. B., & Tacke, N. (2014).
Socioeconomic status affects oral and manual exploration across the first year. Infant
Mental Health Journal, 35(1), 63—69.

Clerkin, E. M., Hart, E., Rehg, J. M., Yu, C., & Smith, L. B. (2017). Real-world visual
statistics and infants’ first-learned object names. Philosophical Transactions of the Royal
Society B: Biological Sciences, 372(1711), 20160055.

Clifford, B. N., Stockdale, L. A., Coyne, S. M., Rainey, V., & Benitez, V. L. (2022).
Speaking of state of mind: Maternal mental health predicts children’s home language
environment and expressive language. Journal of Child Language, 49(3), 469—485.

Cohen, S., Glass, D. C., & Singer, J. E. (1973). Apartment noise, auditory discrimination,
and reading ability in children. Journal of Experimental Social Psychology, 9, 407—422.

Comeau, L., Genesee, F., & Lapaquette, L. (2003). The modeling hypothesis and child
bilingual codemixing. International Journal of Bilingualism, 7(2), 113—126.

Craig, H. K., & Washington, J. A. (2006). Recent research on the language and literacy
skills of African American students in the early years. Handbook of early literacy research, 2,
163-172.

Creel, S. C. (2018). Accent detection and social cognition: Evidence of protracted learning.
Developmental Science, 21(2), e12524.

Cristia, A. (2013). Input to language: The phonetics and perception of infant-directed
speech. Language and Linguistics Compass, 7(3), 157-170.

Cristia, A., Dupoux, E., Gurven, M., & Stieglitz, J. (2019). Child-directed speech is
infrequent in a forager-farmer population: A time allocation study. Child development,
90(3), 759-773.

Crosnoe, R., Leventhal, T., Wirth, R. J., Pierce, K. M., & Pianta, R. C. NICHD Early
Child Care Research Network. (2010). Family socioeconomic status and consistent
environmental stimulation in early childhood. Child Development, 81(3), 972—987.

Custode, S. A., & Tamis-LeMonda, C. (2020). Cracking the code: Social and contextual
cues to language input in the home environment. Infancy: The Official Journal of the
International Society on Infant Studies, 25(6), 809—826.

De Barbaro, K., & Fausey, C. M. (2022). Ten lessons about infants’ everyday experiences.
Current Directions in Psychological Science, 31(1), 28-33.

De Houwer, A. (2007). Parental language input patterns and children’s bilingual use. Applied
Psycholinguistics, 28(3), 411-424.

De Marco, A., & Vernon-Feagans, L. (2013). Rural neighborhood context, child care
quality, and relationship to early language development. Early Education & Development,
24(6), 792-812.



Language development in children’s natural environments 227

DeLoache, J. S., Chiong, C., Sherman, K., Islam, N., Vanderborght, M., Troseth, G. L., ...
... O’Doherty, K. (2010). Do babies learn from baby media? Psychological Science, 21(11),
1570-1574.

Dimitrova, N., & Moro, C. (2013). Common ground on object use associates with care-
givers’ gesturese. Infant Behavior and Development, 36(4), 618-626.

Duncan, R. J., King, Y. A., Finders, J. K., Elicker, J., Schmitt, S. A., & Purpura, D. J.
(2020). Prekindergarten classroom language environments and children’s vocabulary
skills. Journal of Experimental Child Psychology, 194, 104829.

Dunn, J., & Kendrick, C. (1982). The speech of two-and three-year-olds to infant siblings:
‘Baby talk” and the context of communication. Journal of Child Language, 9(3), 579-595.

Dunn, J., & Shatz, M. (1989). Becoming a conversationalist despite (or because of) having
an older sibling. Child Development, 399—410.

Duursma, E., Romero-Contreras, S., Szuber, A., Proctor, P., Snow, C., August, D., &
Calderén, M. (2007). The role of home literacy and language environment on bilin-
guals’ English and Spanish vocabulary development. Applied Psycholinguistics, 28(1),
171-190.

E.E. Werner R.S. Smith Overcoming the odds: High risk children from birth to adulthood
2019 Cornell University Press.

Ebeling, K. S., & Gelman, S. A. (1994). Children’s use of context in interpreting “big” and
“little”. Child Development, 65(4), 1178=1192.

Ellwood-Lowe, M. E., Foushee, R., & Srinivasan, M. (2022). What causes the word gap?
Financial concerns may systematically suppress child-directed speech. Developmental
Science, 25(1), e13151.

Elmlinger, S. L., Goldstein, M. H., & Casillas, M. (2023). Immature vocalizations simplify
the speech of Tseltal Mayan and US caregivers. Topics in Cognitive Science, 15(2),
315-328.

Elmlinger, S. L., Schwade, J. A., & Goldstein, M. H. (2019). The ecology of prelinguistic
vocal learning: Parents simplify the structure of their speech in response to babbling.

Journal of Child Language, 46(5), 998-1011.

Englund, K., & Behne, D. (2006). Changes in infant directed speech in the first six months.
Infant and Child Development, 15(2), 139-160.

Eriksson, K., Lindvall, J., Helenius, O., & Ryve, A. (2021). Socioeconomic status as a multi-
dimensional predictor of student achievement in 77 societies. Frontiers in Education, Vol.
6Frontiers Media SA731634.

Evans, M. D. R, Kelley, J., Sikora, J., & Treiman, D. J. (2010). Family scholarly culture and
educational success: Books and schooling in 27 nations. Research in Social Stratification and
Mobility, 28(2), 171-197.

Farangi, M. R., & Mehrpour, S. (2022). Iranian preschoolers vocabulary development:
Background television and socio-economic status. Journal of Early Childhood Literacy
14687984211073653.

Feinberg, M. E., Mogle, A., Lee, J., Tornello, J. K., Hostetler, S. L., Cifelli, M. L., ...
Hotez, E. (2022). Impact of the COVID-19 pandemic on parent, child, and family
functioning. Family Process, 61(1), 361-374.

Fennell, C., & Byers-Heinlein, K. (2014). You sound like Mommy: Bilingual and
monolingual infants learn words best from speakers typical of their language environ-
ments. International Journal of Behavioral Development, 38(4), 309-316.

Ferguson, B., & Lew-Wailliams, C. (2016). Communicative signals support abstract rule
learning by 7-month-old infants. Scientific Reports, 6(1), 25434.

Fernald, A. (1985). Four-month-old infants prefer to listen to motherese. Infant Behavior and
Development, 8(2), 181-195.

Fernald, A., & Morikawa, H. (1993). Common themes and cultural variations in Japanese
and American mothers’ speech to infants. Child Development, 64(3), 637—656.



228 Christine E. Potter and Casey Lew-Williams

Fernald, A., Thorpe, K., & Marchman, V. A. (2010). Blue car, red car: Developing efficiency
in online interpretation of adjective—noun phrases. Cognitive Psychology, 60(3), 190-217.

Fibla, L., Kosie, J. E., Kircher, R., Lew-Williams, C., & Byers-Heinlein, K. (2022).
Bilingual language development in infancy: What can we do to support bilingual
families? Policy Insights from the Behavioral and Brain Sciences, 9(1), 35—43.

Fitton, L., Mcllraith, A. L., & Wood, C. L. (2018). Shared book reading interventions with
English learners: A meta-analysis. Review of Educational Research, 88(5), 712-751.

Flack, Z. M., Field, A. P., & Horst, J. S. (2018). The effects of shared storybook reading on
word learning: A meta-analysis. Developmental Psychology, 54(7), 1334.

Floccia, C., Nazzi, T., & Bertoncini, J. (2000). Unfamiliar voice discrimination for short
stimuli in newborns. Developmental Science, 3(3), 333.

Fouts, H. N., Roopnarine, J. L., Lamb, M. E., & Evans, M. (2012). Infant social interactions
with multiple caregivers: The importance of ethnicity and socioeconomic status. Journal
of Cross-Cultural Psychology, 43(2), 328-348.

Frank, M. C., Braginsky, M., Yurovsky, D., & Marchman, V. A. (2021). Variability and
consistency in early language learning: The Wordbank project. MIT Press.

Gathercole, V. C. M., & Thomas, E. M. (2009). Bilingual first-language development:
Dominant language takeover, threatened minority language take-up. Bilingualism:
Language and Cognition, 12(2), 213-237.

Genesee, F., Boivin, 1., & Nicoladis, E. (1996). Talking with strangers: A study of bilingual
children’s communicative competence. Applied Psycholinguistics, 17(4), 427—442.

Gershkoft-Stowe, L., & Hahn, E. (2007). Fast mapping skills in the developing lexicon.
Journal of Speech, Language and Hearing Research, 50, 682—697.

Giles, H., & Watson, B. M. (2013). (Eds.). The social meanings of language, dialect and
accent: International perspectives on speech styles. Peter Lang.

Gilkerson, J., Richards, J. A., Warren, S. F., Montgomery, J. K., Greenwood, C. R.,
Kimbrough Oller, D., ... Paul, T. D. (2017). Mapping the early language environment
using all-day recordings and automated analysis. American Journal of Speech-Language
Pathology, 26(2), 248-265.

Goldenberg, E. R., & Sandhofer, C. M. (2013). Same, varied, or both? Contextual support
aids young children in generalizing category labels. Journal of Experimental Child
Psychology, 115(1), 150-162.

Golinkoff, R. M., & Hirsh-Pasek, K. (2008). How toddlers begin to learn verbs. Trends in
Cognitive Sciences, 12(10), 397—-403.

Goodman, J. C., Dale, P. S., & Li, P. (2008). Does frequency count? Parental input and the
acquisition of vocabulary. Journal of Child Language, 35(3), 515-531.

Graf Estes, K., & Lew-Williams, C. (2015). Listening through voices: Infant statistical word
segmentation across multiple speakers. Developmental Psychology, 51(11), 1517.

Ha, S., Yeung, E., Bell, E., Insaf, T., Ghassabian, A., Bell, G., ... Mendola, P. (2019).
Prenatal and early life exposures to ambient air pollution and development.
Environmental Research, 174, 170-175.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young
American children. P.H. Brookes.

Hartshorne, J. K., Huang, Y. T., Paredes, P. M. L., Oppenheimer, K., Robbins, P. T\, ...
Velasco, M. D. (2021). Screen time as an index of family distress. Current Research in
Behavioral Sciences, 2, 100023.

Havron, N., Ramus, F., Heude, B., Forhan, A., Cristia, A., & Peyre, H. EDEN Mother-
Child Cohort Study Group. (2019). The effect of older siblings on language develop-
ment as a function of age difference and sex. Psychological Science, 30(9), 1333—1343.

Herzberg, O., Fletcher, K. K., Schatz, J. L., Adolph, K. E., & Tamis-LeMonda, C. S.
(2022). Infant exuberant object play at home: Immense amounts of time-distributed,
variable practice. Child Development, 93(11), 150-164.



Language development in children’s natural environments 229

Hippe, L., & Ferjan Ramirez, N. (2022). Sibs and bibs: Older siblings and infant vocabulary
development. Proceedings of the 46th annual Boston University Conference on Language
Development. Cascadilla Press, 312-324.

Hoft, E. (2003). The specificity of environmental influence: Socioeconomic status aftects early
vocabulary development via maternal speech. Child Development, 74(5), 1368—1378.

Hoff, E. (2006). How social contexts support and shape language development. Developmental
review, 26(1), 55-88.

Hoft, E. (2010). Context effects on young children’s language use: The influence of con-
versational setting and partner. First Language, 30(3—4), 461-472.

Hoft, E., & Naigles, L. (2002). How children use input to acquire a lexicon. Child
Development, 73(2), 418—433.

Hoft, E., Quinn, J. M., & Giguere, D. (2018). What explains the correlation between
growth in vocabulary and grammar? New evidence from latent change score analyses of
simultaneous bilingual development. Developmental Science, 21(2), e12536.

Hoff, E., Tulloch, M. K., & Core, C. (2021). Profiles of minority-majority language
proficiency in 5-year-olds. Child Development, 92(5), 1801-1816.

Hoft-Ginsberg, E. (1986). Function and structure in maternal speech: Their relation to the
child’s development of syntax. Developmental Psychology, 22(2), 155.

Hoff-Ginsberg, E. (1998). The relation of birth order and socioeconomic status to children’s
language experience and language development. Applied Psycholinguistics, 19(4), 603—629.

Hoft-Ginsberg, E. (1991). Mother-child conversation in different social classes and com-
municative settings. Child Development, 62(4), 782-796.

Houston, D. M., & Jusczyk, P. W. (2000). The role of talker-specific information in word
segmentation by infants. Journal of Experimental Psychology: Human Perception and
Performance, 26(5), 1570.

Hudon, T. M., Fennell, C. T., & Hoftyzer, M. (2013). Quality not quantity of television
viewing is associated with bilingual toddlers’ vocabulary scores. Infant Behavior and
Development, 36(2), 245-254.

Hurtado, N., Marchman, V. A., & Fernald, A. (2008). Does input influence uptake? Links
between maternal talk, processing speed and vocabulary size in Spanish-learning chil-
dren. Developmental Science, 11(6), F31-F39.

Huttenlocher, J., Haight, W., Bryk, A., Seltzer, M., & Lyons, T. (1991). Early vocabulary
growth: Relation to language input and gender. Developmental Psychology, 27(2), 236.

Huttenlocher, J., Vasilyeva, M., Cymerman, E., & Levine, S. (2002). Language input and
child syntax. Cognitive Psychology, 45(3), 337-374.

Hutton, J. S., Lin, L., Gruber, R., Berndsen, J., DeWitt, T., Van Ginkel, J. B., &
Ammerman, R. T. (2018). Shared reading and television across the perinatal period in
low-SES households. Clinical Pediatrics, 57(8), 904-912.

James, K. H., Jones, S. S., Swain, S., Pereira, A., & Smith, L. B. (2014). Some views are
better than others: Evidence for a visual bias in object views self-generated by toddlers.
Developmental Science, 17(3), 338-351.

Jayaraman, S., Fausey, C. M., & Smith, L. B. (2015). The faces in infant-perspective scenes
change over the first year of life. PLoS One, 10(5), e0123780.

Johnson, M. H., Dziurawiec, S., Ellis, H., & Morton, J. (1991). Newborns’ preferential
tracking of face-like stimuli and its subsequent decline. Cognition, 40(1-2), 1-19.

Justice, L. M., Jiang, H., & Strasser, K. (2018). Linguistic environment of preschool
classrooms: What dimensions support children’s language growth? Early Childhood
Research Quarterly, 42, 79-92.

Karasik, L. B., Tamis-LeMonda, C. S., & Adolph, K. E. (2014). Crawling and walking
infants elicit different verbal responses from mothers. Developmental Science, 17(3),

388-395.



230 Christine E. Potter and Casey Lew-Williams

Kinzler, K. D., Dupoux, E., & Spelke, E. S. (2007). The native language of social cognition.
Proceedings of the National Academy of Sciences, 104(30), 12577-12580.

Kinzler, K. D., Shutts, K., DeJesus, J., & Spelke, E. S. (2009). Accent trumps race in guiding
children’s social preferences. Social Cognition, 27(4), 623—-634.

Kirkorian, H. L., Pempek, T. A., Murphy, L. A., Schmidt, M. E., & Anderson, D. R.
(2009). The impact of background television on parent—child interaction. Child
Development, 80(5), 1350-1359.

Kirkorian, H. L., Wartella, E. A., & Anderson, D. R. (2008). Media and young children’s
learning. The Future of Children, 80, 39—61.

Kosie, J., & Lew-Williams, C. (in press). Infant-directed communication: Examining the
many dimensions of everyday caregiver-child interactions. Developmental Science.

Kremar, M., Grela, B., & Lin, K. (2007). Can toddlers learn vocabulary from television? An
experimental approach. Media Psychology, 10(1), 41-63.

Kretch, K. S., Franchak, J. M., & Adolph, K. E. (2014). Crawling and walking infants see
the world differently. Child Development, 85(4), 1503—-1518.

Lambert, W. E., & Taylor, D. M. (1996). Language in the lives of ethnic minorities: Cuban
American families in Miami. Applied Linguistics, 17(4), 477-500.

Larson, A. L., Barrett, T. S., & McConnell, S. R. (2020). Exploring early childhood lan-
guage environments: A comparison of language use, exposure, and interactions in the
home and childcare settings. Language, Speech, and Hearing Services in Schools, 51(3),
706-719.

Lee, S. J., Bartolic, S., & Vandewater, E. A. (2009). Predicting children’s media use in the
USA: Differences in cross-sectional and longitudinal analysis. British Journal of
Developmental Psychology, 27(1), 123—143.

Leung, A., Tunkel, A., & Yurovsky, D. (2021). Parents fine-tune their speech to children’s
vocabulary knowledge. Psychological Science, 32(7), 975-984.

Lewkowicz, D. J., & Ghazanfar, A. A. (2009). The emergence of multisensory systems
through perceptual narrowing. Trends in Cognitive Sciences, 13(11), 470-478.

Lew-Williams, C., Pelucchi, B., & Saffran, J. R. (2011). Isolated words enhance statistical
language learning in infancy. Developmental Science, 14(6), 1323—1329.

Libertus, K., Joh, A. S., & Needham, A. W. (2016). Motor training at 3 months affects
object exploration 12 months later. Developmental Science, 19(6), 1058—1066.

Libertus, K., & Violi, D. A. (2016). Sit to talk: Relation between motor skills and language
development in infancy. Frontiers in Psychology, 7, 475.

Liu, H. M., Kuhl, P. K., & Tsao, F. M. (2003). An association between mothers’ speech
clarity and infants’ speech discrimination skills. Developmental Science, 6(3), F1-F10.
Lloyd, J. E., & Hertzman, C. (2010). How neighborhoods matter for rural and urban
children’s language and cognitive development at kindergarten and Grade 4. Journal of

Community Psychology, 38(3), 293-313.

Lovejoy, M. C., Graczyk, P. A., O’Hare, E., & Neuman, G. (2000). Maternal depression
and parenting behavior: A meta-analytic review. Clinical Psychology Review, 20(5),
561-592.

Mak, E., Nichiporuk Vanni, N., Yang, X., Lara, M., Zhou, Q., & Uchikoshi, Y. (2023).
Parental perceptions of bilingualism and home language vocabulary: Young bilingual
children from low-income immigrant Mexican American and Chinese American
families. Frontiers in Psychology, 14, 1059298.

ManyBabies Consortium (2020). Quantitying sources of variability in infancy research using
the infant-directed-speech preference. Advances in Methods and Practices in Psychological
Science, 3(1), 24-52.

Marcus, G. F., Fernandes, K. J., & Johnson, S. P. (2007). Infant rule learning facilitated by
speech. Psychological Science, 18(5), 387-391.



Language development in children’s natural environments 231

Marvin, C., Beukelman, D., & Bilyeu, D. (1994). Vocabulary-use patterns in preschool
children: Effects of context and time sampling. Augmentative and Alternative Communication,
10(4), 224-236.

Mattock, K., Polka, L., Rvachew, S., & Krehm, M. (2010). The first steps in word learning
are easier when the shoes fit: Comparing monolingual and bilingual infants.
Developmental Science, 13(1), 229-243.

McArthur, B. A., Browne, D., Racine, N., Tough, S., & Madigan, S. (2022). Screen time as a
mechanism through which cumulative risk is related to child socioemotional and devel-
opmental outcomes in early childhood. Research on Child and Adolescent Psychopathology,
50(6), 709-720.

McCartney, K. (1984). Effect of quality of day care environment on children’s language
development. Developmental Psychology, 20(2), 244.

Mehler, J., Jusczyk, P., Lambertz, G., Halsted, N., Bertoncini, J., & Amiel-Tison, C.
(1988). A precursor of language acquisition in young infants. Cognition, 29(2), 143—178.

Mendelsohn, A. L., Berkule, S. B., Tomopoulos, S., Tamis-LeMonda, C. S., Huberman,
H. S., Alvir, J., & Dreyer, B. P. (2008). Infant television and video exposure associated
with limited parent-child verbal interactions in low socioeconomic status households.
Archives of Pediatrics & Adolescent Medicine, 162(5), 411-417.

Mendive, S., Mascareno Lara, M., Aldoney, D., Pérez, J. C., & Pezoa, J. P. (2020). Home
language and literacy environments and early literacy trajectories of low-socioeconomic
status Chilean children. Child Development, 91(6), 2042-2062.

Miech, R. A., & Shanahan, M. J. (2000). Socioeconomic status and depression over the life
course. Journal of Health and Social Behavior, 162—176.

Miller, J. L., Lossia, A., Suarez-Rivera, C., & Gros-Louis, J. (2017). Toys that squeak: Toy type
impacts quality and quantity of parent—child interactions. First Language, 37(6), 630—-647.

Minh, A., Muhajarine, N., Janus, M., Brownell, M., & Guhn, M. (2017). A review of
neighborhood effects and early child development: How, where, and for whom, do
neighborhoods matter? Health & Place, 46, 155—174.

Montag, J. L. (2019). Difterences in sentence complexity in the text of children’s picture
books and child-directed speech. First Language, 39(5), 527-546.

Montag, J. L., Jones, M. N., & Smith, L. B. (2015). The words children hear: Picture books
and the statistics for language learning. Psychological Science, 26(9), 1489-1496.

Morelli, G., Rogoft, B., & Angelillo, C. (2003). Cultural variation in young children’s
access to work or involvement in specialised child-focused activities. International Journal
of Behavioral Development, 27(3), 264-274.

Needham, A., Barrett, T., & Peterman, K. (2002). A pick-me-up for infants’ exploratory
skills: Early simulated experiences reaching for objects using ‘sticky mittens’ enhances
young infants’ object exploration skills. Infant Behavior and Development, 25(3), 279-295.

Neuman, S. B., Wong, K. M., Flynn, R., & Kaefer, T. (2019). Learning vocabulary from
educational media: The role of pedagogical supports for low-income preschoolers.
Journal of Educational Psychology, 111(1), 32.

Newman, R. S., Rowe, M. L., & Ratner, N. B. (2016). Input and uptake at 7 months
predicts toddler vocabulary: The role of child-directed speech and infant processing skills
in language development. Journal of Child Language, 43(5), 1158—1173.

Nievar, M. A., Moske, A. K., Johnson, D. J., & Chen, Q. (2014). Parenting practices in
preschool leading to later cognitive competence: A family stress model. Early Education
and Development, 25(3), 318-337.

O’Brien, M., & Nagle, K. J. (1987). Parents’ speech to toddlers: The effect of play context.
Journal of Child Language, 14(2), 269-279.

Okocha, A., Burke, N., & Lew-Williams, C. (in press). Infants and toddlers in the United
States with more close relationships have larger vocabularies. Journal of Experimental
Psychology: General.



232 Christine E. Potter and Casey Lew-Williams

Oliva, A., & Torralba, A. (2007). The role of context in object recognition. Trends in
Cognitive Sciences, 11(12), 520-527.

Pancsofar, N., & Vernon-Feagans, L. Family Life Project Investigators. (2010). Fathers’
early contributions to children’s language development in families from low-income
rural communities. Early Childhood Research Quarterly, 25(4), 450-463.

Parise, E., & Csibra, G. (2012). Electrophysiological evidence for the understanding of
maternal speech by 9-month-old infants. Psychological Science, 23(7), 728-733.

Parker, K., Horowitz, J. M., & Minkin, R. (2022). COVID-19 pandemic continues to reshape
work in America. Pew Research Center.

Pascalis, O., de Haan, M., & Nelson, C. A. (2002). Is face processing species-specific during
the first year of life? Science (New York, N. Y.), 296(5571), 1321-1323.

Paulson, J. F., Keefe, H. A., & Leiferman, J. A. (2009). Early parental depression and child
language development. Journal of Child Psychology and Psychiatry, 50(3), 254-262.

Perry, L. K., Samuelson, L. K., & Burdinie, J. B. (2014). Highchair philosophers: The impact
of seating context-dependent exploration on children’s naming biases. Developmental
Science, 17(5), 757-765.

Pham, G., & Tipton, T. (2018). Internal and external factors that support children’s min-
ority first language and English. Language, Speech, and Hearing Services in Schools, 49(3),
595-606.

Phillips, D. A., & Lowenstein, A. E. (2011). Early care, education, and child development.
Annual review of Psychology, 62(1), 483-500.

Place, S., & Hoff, E. (2011). Properties of dual language exposure that influence 2-year-olds’
bilingual proficiency. Child Development, 82(6), 1834—1849.

Place, S., & Hoff, E. (2016). Effects and noneffects of input in bilingual environments on dual
language skills in 2 Y2-year-olds. Bilingualism: Language and Cognition, 19(5), 1023—1041.

Potter, C. E., & Lew-Williams, C. (2022). Differences in vocabulary growth across groups
and individuals. In L. Gleitman, A. Papafragou, & J. Trueswell (Eds.). Oxford handbook of
the mental lexicon. New York: Oxford.

Potter, C. E., & Saffran, ]J. R. (2017). Exposure to multiple accents supports infants’
understanding of novel accents. Cognition, 166, 67-72.

Pun, A., Ferera, M., Diesendruck, G., Kiley Hamlin, J., & Baron, A. S. (2018). Foundations
of infants’ social group evaluations. Developmental Science, 21(3), e12586.

Rabagliati, H., Ferguson, B., & Lew-Williams, C. (2019). The profile of abstract rule
learning in infancy: Meta-analytic and experimental evidence. Developmental Science,
22(1), e12704.

Ramey, C. T., & Ramey, S. L. (2004). Early learning and school readiness: Can early
intervention make a difference? Merrill-Palmer Quarterly, 50(4), 471-491.

Read, K., Rabinowitz, S., & Harrison, H. (2022). It’s the talk that counts: A review of how
the extra-textual talk of caregivers during shared book reading with young children has
been categorized and measured. Journal of Early Childhood Literacy 14687984231202968.

Reynolds, E., Vernon-Feagans, L., Bratsch-Hines, M., & Baker, C. E. Family Life Project
Key Investigators. (2019). Mothers’ and fathers’ language input from 6 to 36 months in
rural two-parent-families: Relations to children’s kindergarten achievement. Early
Childhood Research Quarterly, 47, 385-395.

Rice, M. L., Huston, A. C., Truglio, R., & Wright, J. C. (1990). Words from “Sesame
Street”: Learning vocabulary while viewing. Developmental Psychology, 26(3), 421.

Ridge, K. E., Weisberg, D. S., llgaz, H., Hirsh-Pasek, K. A., & Golinkoft, R. M. (2015).
Supermarket speak: Increasing talk among low-socioeconomic status families. Mind,
Brain, and Education, 9(3), 127—-135.

Roberts, J. E., Burchinal, M., & Durham, M. (1999). Parents’ report of vocabulary and
grammatical development of African American preschoolers: Child and environmental
associations. Child Development, 70(1), 92—106.



Language development in children’s natural environments 233

Roby, E., & Scott, R. M. (2022). Financial concern reduces child directed speech in a
socioeconomically diverse sample. Scientific Reports, 12(1), 9173.

Ronjat, J. (1913). Le développement du langage observé chez un enfant bilingue. Paris: Champion.

Rost, G. C., & McMurray, B. (2009). Speaker variability augments phonological processing
in early word learning. Developmental Science, 12(2), 339—-349.

Rowe, M. L. (2008). Child-directed speech: Relation to socioeconomic status, knowledge of
child development and child vocabulary skill. Journal of Child Language, 35(1), 185-205.

Rowe, M. L. (2012). A longitudinal investigation of the role of quantity and quality of
child-directed speech in vocabulary development. Child Development, 83(5), 1762—1774.

Rowe, M. L., & Goldin-Meadow, S. (2009). Early gesture selectively predicts later language
learning. Developmental Science, 12(1), 182-187.

Rowe, M. L., Pan, B. A., & Ayoub, C. (2005). Predictors of variation in maternal talk to
children: A longitudinal study of low-income families. Parenting: Science and Practice, 5(3),
259-283.

Rowe, M. L., & Weisleder, A. (2020). Language development in context. Annual Review of
Developmental Psychology, 2, 201-223.

Roy, B. C., Frank, M. C., DeCamp, P., Miller, M., & Roy, D. (2015). Predicting the birth
of a spoken word. Proceedings of the National Academy of Sciences, 112(41), 12663—12668.

Salo, V. C., Pannuto, P., Hedgecock, W., Biri, A., Russo, D. A., Piersiak, H. A., &
Humphreys, K. L. (2021). Measuring naturalistic proximity as a window into car-
egiver—child interaction patterns. Behavior Research Methods, 1-15.

Salo, V. C., Rowe, M. L., Leech, K. A., & Cabrera, N. J. (2016). Low-income fathers’
speech to toddlers during book reading versus toy play. Journal of Child Language, 43(6),
1385-1399.

Samuelson, L. K., Smith, L. B., Perry, L. K., & Spencer, J. P. (2011). Grounding word
learning in space. PLoS One, 6(12), e28095.

Schmale, R., Seidl, A., & Cristia, A. (2015). Mechanisms underlying accent accommoda-
tion in early word learning: Evidence for general expansion. Developmental Science, 18(4),
664—670.

Schott, E., Tamayo, M. P., & Byers-Heinlein, K. (2023). Keeping track of language: Can
monolingual and bilingual infants associate a speaker with the language they speak? Infant
and Child Development, 32(3), ¢2403.

Schreiner, M. S., & Mani, N. (2017). Listen up! Developmental differences in the impact of
IDS on speech segmentation. Cognition, 160, 98—102.

Schroer, S. E., & Yu, C. (2023). Looking is not enough: Multimodal attention supports the
real-time learning of new words. Developmental Science, 26(2), e13290.

Schwab, J. F., & Lew-Williams, C. (2016b). Repetition across successive sentences facil-
itates young children’s word learning. Developmental Psychology, 52(6), 879.

Schwab, J. F., & Lew-Williams, C. (2016a). Language learning, socioeconomic status, and
child-directed speech. Wiley Interdisciplinary Reviews: Cognitive Science, 7(4), 264-275.
Schwab, J. F., Rowe, M. L., Cabrera, N., & Lew-Williams, C. (2018). Fathers’ repetition of
words is coupled with children’s vocabularies. Journal of Experimental Child Psychology,

166, 437-450.

Sénéchal, M., Pagan, S., Lever, R., & Ouellette, G. P. (2008). Relations among the frequency
of shared reading and 4-year-old children’s vocabulary, morphological and syntax com-
prehension, and narrative skills. Early Education and Sevelopment, 19(1), 27—44.

Shapiro, N. T., Hippe, D. S., & Ramirez, N. F. (2021). How chatty are daddies? An
exploratory study of infants’ language environments. Journal of Speech, Language, and
Hearing Research, 64(8), 3242-3252.

Shneidman, L. A., & Goldin-Meadow, S. (2012). Language input and acquisition in a
Mayan village: How important is directed speech? Developmental Science, 15(5), 659—673.



234 Christine E. Potter and Casey Lew-Williams

Smith, L. B., Colunga, E., & Yoshida, H. (2010). Knowledge as process: Contextually cued
attention and early word learning. Cognitive Science, 34(7), 1287-1314.

Smith, L. B., Jayaraman, S., Clerkin, E., & Yu, C. (2018). The developing infant creates a
curriculum for statistical learning. Trends in Cognitive Sciences, 22(4), 325-336.

Smith, A. R., Salley, B., Hanson-Abromeit, D., Paluch, R. A., Engel, H., Piazza, J., &
Kong, K. L. (2024). The impact of a community-based music program during infancy
on the quality of parent—child language interactions. Child Development, 95(2), 481-496.

Smith, L., & Yu, C. (2008). Infants rapidly learn word-referent mappings via cross-situa-
tional statistics. Cognition, 106(3), 1558—1568.

Soderstrom, M. (2007). Beyond babytalk: Re-evaluating the nature and content of speech
input to preverbal infants. Developmental Review, 27(4), 501-532.

Soska, K. C., Adolph, K. E., & Johnson, S. P. (2010). Systems in development: motor skill
acquisition facilitates three-dimensional object completion. Developmental Psychology,
46(1), 129.

Souza, A. L., Byers-Heinlein, K., & Poulin-Dubois, D. (2013). Bilingual and monolingual
children prefer native-accented speakers. Frontiers in Psychology, 4, 953.

Stahl, A. E., & Feigenson, L. (2015). Observing the unexpected enhances infants’ learning
and exploration. Science (New York, N. Y.), 348(6230), 91-94.

Stein, A., Malmberg, L. E., Sylva, K., Barnes, J., & Leach, P. FCCC Team. (2008). The
influence of maternal depression, caregiving, and socioeconomic status in the post-natal year
on children’s language development. Child: Care, Health and Development, 34(5), 603—612.

Stevens, J. S., Gleitman, L. R., Trueswell, J. C., & Yang, C. (2017). The pursuit of word
meanings. Cognitive Science, 41, 638—676.

Strouse, G. A., & Ganea, P. A. (2017). Toddlers’ word learning and transfer from electronic
and print books. Journal of Experimental Child Psychology, 156, 129-142.

Surrain, S., & Luk, G. (2023). The perceived value of bilingualism among US parents: The role
of language experience and local multilingualism. Translational Issues in Psychological Science.

Suskind, D. L., Leftel, K. R., Graf, E., Hernandez, M. W., Gunderson, E. A., Sapolich, S.
G., ... Levine, S. C. (2016). A parent-directed language intervention for children of low
socioeconomic status: A randomized controlled pilot study. Journal of Child Language,
43(2), 366—406.

Tabullo, A. J., & Gago-Galvagno, L. G. (2022). Early vocabulary size in Argentinean
toddlers: Associations with home literacy and screen media exposure. Journal of Children
and Media, 16(3), 352-367.

Tamis-LeMonda, C. S., Kuchirko, Y., & Tafuro, L. (2013). From action to interaction:
Infant object exploration and mothers’ contingent responsiveness. IEEE Transactions on
Autonomous Mental Development, 5(3), 202—209.

Tamis-LeMonda, C. S., Bornstein, M. H., & Baumwell, L. (2001). Maternal responsiveness
and children’s achievement of language milestones. Child Development, 72(3), 748-767.

Tamis-LeMonda, C. S., Custode, S., Kuchirko, Y., Escobar, K., & Lo, T. (2019). Routine
language: Speech directed to infants during home activities. Child Development, 90(6),
2135-2152.

Taylor, G., Monaghan, P., & Westermann, G. (2018). Investigating the association between
children’s screen media exposure and vocabulary size in the UK. Journal of Children and
Media, 12(1), 51-65.

Thiessen, E. D., Hill, E. A., & Saftran, J. R. (2005). Infant-directed speech facilitates word
segmentation. Infancy: The Official Journal of the International Society on Infant Studies, 7(1),
53-71.

Tippenhauer, N., Fourakis, E. R., Watson, D. G., & Lew-Williams, C. (2020). The scope
of audience design in child-directed speech: Parents’ tailoring of word lengths for adult
versus child listeners. Journal of Experimental Psychology: Learning, Memory, and Cognition,
46(11), 2163.



Language development in children’s natural environments 235

Tizard, B., Cooperman, O., Joseph, A., & Tizard, J. (1972). Environmental effects on
language development: A study of young children in long-stay residential nurseries.
Child Development, 337-358.

Troller-Renfree, S. V., Costanzo, M. A., Duncan, G. J., Magnuson, K., Gennetian, L. A.,
Yoshikawa, H., ... ... Noble, K. G. (2022). The impact of a poverty reduction inter-
vention on infant brain activity. Proceedings of the National Academy of Sciences, 119(5),
e2115649119.

Tronick, E., Als, H., Adamson, L., Wise, S., & Brazelton, T. B. (1978). The infant’s
response to entrapment between contradictory messages in face-to-face interaction.
Journal of the American Academy of Child Psychiatry, 17(1), 1-13.

Vaver, M. S., Krogh, M. T., Smith-Nielsen, J., Harder, S., & Koppe, S. (2013). Measuring
spatial proximity in mother—infant interaction: A kinematic approach for an examination
of the effects of maternal postpartum depression. Infant Behavior and Development, 36(3),
427-431.

Valenza, E., Simion, F., Cassia, V. M., & Umilta, C. (1996). Face preference at birth. Journal
of Experimental Psychology: Human Perception and Performance, 22(4), 892.

Valleau, M. J., Konishi, H., Golinkoft, R. M., Hirsh-Pasek, K., & Arunachalam, S. (2018).
An eye-tracking study of receptive verb knowledge in toddlers. Journal of Speech,
Language, and Hearing Research, 61(12), 2917-2933.

Vallotton, C. D., Mastergeorge, A., Foster, T., Decker, K. B., & Ayoub, C. (2017).
Parenting supports for early vocabulary development: Specific eftects of sensitivity and
stimulation through infancy. Infancy: The Official Journal of the International Society on Infant
Studies, 22(1), 78—-107.

Venker, C. E., & Johnson, J. R. (2022). Electronic toys decrease the quantity and lexical
diversity of spoken language produced by children with autism spectrum disorder and
age-matched children with typical development. Frontiers in Psychology, 13, 929589.

Vlach, H. A., & Sandhofer, C. M. (2011). Developmental differences in children’s context-
dependent word learning. Journal of Experimental Child Psychology, 108(2), 394—401.

Vouloumanos, A., Hauser, M. D., Werker, J. F., & Martin, A. (2010). The tuning of
human neonates’ preference for speech. Child Development, 81(2), 517-527.

Walle, E. A., & Campos, J. J. (2014). Infant language development is related to the
acquisition of walking. Developmental Psychology, 50(2), 336.

Washington, J. A., Craig, H. K., & Kushmaul, A. J. (1998). Variable use of African
American English across two language sampling contexts. Journal of Speech, Language, and
Hearing Research, 41(5), 1115-1124.

Washington, J. A., & Seidenberg, M. S. (2021). Teaching reading to african american
children: When home and school language difter. American Educator, 45(2), 26.

Waxman, S. R., & Markow, D. B. (1998). Object properties and object kind:
Twenty-one-month-old infants’ extension of novel adjectives. Child Development, 69(5),
1313-1329.

Weatherhead, D., & White, K. S. (2018). And then I saw her race: Race-based expectations
affect infants’ word processing. Cognition, 177, 87-97.

Woeatherhead, D., White, K. S., & Friedman, O. (2016). Where are you from? Preschoolers
infer background from accent. Journal of Experimental Child Psychology, 143, 171-178.

Weisberg, D. S., Hirsh-Pasek, K., Golinkoff, R. M., Kittredge, A. K., & Klahr, D. (2016).
Guided play: Principles and practices. Current Directions in Psychological Science, 25(3),
177-182.

Weisleder, A., & Fernald, A. (2013). Talking to children matters: Early language experience
strengthens processing and builds vocabulary. Psychological Science, 24(11), 2143-2152.

Weisleder, A., & Marchman, V. A. (2018). How socioeconomic differences in early lan-
guage environments shape children’s language development. Handbook of Communication
Disorders: Theoretical, Empirical, and Applied Linguistics Perspectives, 545—564.



236 Christine E. Potter and Casey Lew-Williams

Werchan, D. M., & Gbémez, R. L. (2014). Wakefulness (not sleep) promotes generalization
of word learning in 2.5-year-old children. Child Development, 85(2), 429—436.

West, K. L., & Iverson, J. M. (2017). Language learning is hands-on: Exploring links
between infants’ object manipulation and verbal input. Cognitive Development, 43,
190-200.

West, K. L., Saleh, A. N., Adolph, K. E., & Tamis-LeMonda, C. S. (2023). “Go, go go!”
Mothers’ verbs align with infants’ locomotion. Developmental Science, 26(6), e13397.
Whitehurst, G. J., Falco, F. L., Lonigan, C. J., Fischel, J. E., DeBaryshe, B. D., Valdez-
Menchaca, M. C., & Caulfield, M. (1988). Accelerating language development through

picture book reading. Developmental Psychology, 24(4), 552.

Wojcik, E. H. (2017). 2.5-year-olds’ retention and generalization of novel words across
short and long delays. Language Learning and Development, 13(3), 300-316.

Wojcik, E. H., Zettersten, M., & Benitez, V. L. (2022). The map trap: Why and how word
learning research should move beyond mapping. Wiley Interdisciplinary Reviews: Cognitive
Science, 13(4), €1596.

Wright, S. C., Taylor, D. M., & Macarthur, J. (2000). Subtractive bilingualism and the
survival of the Inuit language: Heritage-versus second-language education. Journal of
Educational Psychology, 92(1), 63.

Yu, C., & Smith, L. B. (2012). Embodied attention and word learning by toddlers.
Cognition, 125(2), 244-262.

Zack, E., Barr, R., Gerhardstein, P., Dickerson, K., & Meltzoft, A. N. (2009). Infant
imitation from television using novel touch screen technology. British Journal of
Developmental Psychology, 27(1), 13-26.

Zengilowski, A., Magbool, I., Deka, S. P., Niebaum, J. C., Placido, D., Katz, B., ...
Munakata, Y. (2023). Overemphasizing individual differences and overlooking systemic
factors reinforces educational inequality. npj Science of Learning, 8(1), 13.

Zimmerman, F. J., Christakis, D. A., & Meltzoft, A. N. (2007). Associations between media
viewing and language development in children under age 2 years. The Journal of
Pediatrics, 151(4), 364-368.

Zimmerman, F. J., Gilkerson, J., Richards, J. A., Christakis, D. A., Xu, D., Gray, S., &
Yapanel, U. (2009). Teaching by listening: The importance of adult-child conversations
to language development. Pediatrics, 124(1), 342-349.

Zimmerman, F. J., & Katon, W. (2005). Socioeconomic status, depression disparities, and
financial strain: What lies behind the income-depression relationship? Health Economics,
14(12), 1197-1215.



