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Abstract
This paper provides an overview of the features of caregiver input that facilitate language
learning across early childhood. We discuss three dimensions of input quality: interactive,
linguistic, and conceptual. All three types of input features have been shown to predict
children’s language learning, though perhaps through somewhat different mechanisms.
We argue that input best designed to promote language learning is interactionally
supportive, linguistically adapted, and conceptually challenging for the child’s age/level.
Furthermore, input features interact across dimensions to promote learning. Some but
not all qualities of input vary based on parent socioeconomic status, language, or
culture, and contexts such as book-reading or pretend play generate uniquely facilitative
input features. The review confirms that we know a great deal about the role of input
quality in promoting children’s development, but that there is much more to learn.
Future research should examine input features across the boundaries of the dimensions
distinguished here.

Keywords: caregiver input; linguistic complexity; semantic contingency; conversational responsiveness;
decontextualized language; extended discourse

Introduction

It is broadly accepted that the language input children receive from others plays a role in
their language learning. After all, young preliterate children need to hear specific words
and grammatical constructions to learn those words and the rules governing those
constructions, and thus it is not surprising that variations in the input children are
exposed to will lead to variations in rate and breadth of learning (e.g., Huttenlocher,
Waterfall, Vasilyeva, Vevea, & Hedges, 2010). While the quantity of input certainly
plays a role (e.g., Hart & Risley, 1995; Lieven, 2010; Weisleder & Fernald, 2013), the
quality of the input is often found to matter more (e.g., Rowe, 2012). But, what is
input quality? The goal of this paper is to summarize what we know from the
literature to date about the specific qualities or features of caregiver input that help
promote language learning across the early childhood period.
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There are, of course, many studies that have made implicit claims about what quality
in language input is. We synthesize these claims by offering four ideas that have not
been made explicit in relation to one another in the previous literature. First, we
offer a new way of conceptualizing (and potentially analyzing) input quality by
specifying three dimensions of quality that have not previously been explicitly
distinguished: the interactive, the linguistic, and the conceptual. Second, we discuss
how these three dimensions are related to one another. Third, we take a
developmental approach, recognizing that the features of input that matter most in
supporting learning differ for children of different ages, and arguing that
understanding those developmental differences is prerequisite to using data about
input to understand the mechanisms involved in language learning. Finally, we
highlight the fact that some of these input features vary by socioeconomic status,
language spoken, or culture, whereas others do not, and that the interactional
context plays a key role in eliciting certain types of input.

The mechanisms hypothesized to explain how caregiver input influences children’s
language acquisition are rooted in socio-cultural and social-interactionist theoretical
perspectives (Bruner, 1981; Vygotsky, 1978), which stress the importance of
children’s early environments and social-communicative interactions to language
development. Vygotsky’s concept of the Zone of Proximal Development (ZPD)
suggests that the value of any feature of parent input depends on the age and
language ability of the child; input that is challenging, but not too difficult, should
promote the most learning. Further, the child plays an active role in this
transactional process; input that is engaging and responsive to the child’s needs and
interests is the most helpful. In general, the literature supports these theoretical
perspectives.

Previous reviews have defined quality through analysis of two dimensions of the
input: interactional and linguistic (e.g., Cartmill, 2016; Lieven, 2019). Here, we build
on prior work by adding a third dimension of input quality that needs to be
considered (conceptual), and by exploring the overlap among the dimensions. We
argue that high quality input is characterized by: (1) interactional features such as
responsiveness, shared attention, and discussions of child interests, that are
maximally supportive of child involvement; (2) levels of linguistic complexity and
redundancy, as reflected in phonological, lexical, and grammatical features of the
input, that are well adapted to the child’s developmental stage; (3) the introduction
of conceptual content (topics of conversation) that offer appropriate challenge for
the child’s developmental level, e.g., a focus primarily on present and familiar objects
and events for very young children but introduction of more abstract topics (past,
present, irrealis) for older children.

A summary of the different dimensions and corresponding examples of specific
input features across the period from birth to age five is displayed in Figure 1 and
discussed in the sections that follow. Our review is not exhaustive, but intended to
provide examples across the dimensions and across early development. By
conceptualizing input quality in this way, we can see that each dimension feeds into
the next. Further, we argue that all three of these dimensions are important to
consider simultaneously in research on input quality, and that for optimal learning
in the child each dimension would be maximized, whereas if any dimension is
minimized learning may be hindered. Importantly, the specific features that fill in
each dimension may differ based on culture, language spoken, or other factors found
to predict input variation.
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Interactional features of input across early development

Infancy

Language learning is socially mediated (Kuhl, 2007), reflecting the dual facts that
children are motivated to engage in interactions with other humans (e.g., Tomasello,
Carpenter, Call, Behne, & Moll, 2005) and that caregivers are good at providing
useful information to babies during interactions (Kuhl, 2007). From birth, parents
who more often respond contingently (and verbally) to their infants’ vocalizing
behaviors have children with larger vocabularies later (Donnellan, Bannard,
McGillion, Slocombe, & Matthews, 2019; Goldstein & Schwade, 2008), likely because
they socialize their children early and often into the back-and-forth nature of
communication while providing informative input (Tamis-LeMonda, Kuchirko, &
Song, 2014). Parents’ contingent responses to infants are found to be linguistically
simpler than their non-contingent utterances, suggesting that better learning
opportunities may be provided within these contingent interactions (Albert, Schwade,
& Goldstein 2017) and thus provide an example of how interactional features
influence linguistic and conceptual features of input. Indeed, as children get older
and more communicative themselves, parents maintain high levels of responsiveness
while upping the ante for the linguistic sophistication of specific child contributions
to respond to (e.g., Snow, 1972, 1977), in essence scaffolding the child into more
sophisticated contributions over time.

Toddlerhood

The positive consequences of responsiveness remain as strong through the toddler
period as in infancy. For example, Hirsh-Pasek and colleagues (2015) found that in a
large low-income sample of families with 24-month-olds, the extent to which the
parent and child engaged in a CONVERSATIONAL DUET– an interaction that was cohesive
and well-balanced, with multiple connected turns per person that flowed smoothly –
was a better predictor of child expressive language at 36 months than the number of
words parents produced in the interaction. Similarly, children’s language
development from 18 to 48 months was more robustly predicted by frequency of

Figure 1. Examples of features of parent input that predict child vocabulary between birth and age five.
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adult–child conversation than by quantity of adult input, or by television exposure
(Zimmerman et al., 2009). Other studies suggest that the reason why language on
television might not be useful is that it is not contingent (e.g., Kuhl, 2007). For
example, children are able to learn novel words from a socially contingent
interlocutor on a video chat system such as skype, yet they do not learn the same
words from non-contingent video (O’Doherty et al., 2011; Roseberry, Hirsh-Pasek, &
Golinkoff, 2014). Similarly, overheard speech, or speech that is not directed to the
child, but potentially heard by the child, in the home environment does not
contribute to children’s language development. In diverse samples of American
families (Shneidman, Arroyo, Levine, & Goldin-Meadow, 2013; Weisleder & Fernald,
2013), the quantity and diversity of adult speech directed to the child in the home
environment predicted child language outcomes, but the same properties of
overheard speech did not. Similar findings surfaced in Mayan communities
(Shneidman & Goldin-Meadow, 2012), where a positive effect of overheard speech
might be expected, as children are socialized to better attend to multiple parties at
once (e.g., Rogoff, 1995). However, it is important to note that, under more
controlled experimental conditions, older toddlers are able to learn words through
overhearing (e.g., Akhtar, Jipson, & Callanan, 2001). While this evidence might seem
contradictory, we argue that learning through overhearing in experimental contexts
may be possible because the other dimensions of input quality are maximized. That
is, often in these experimental contexts, the child is overhearing a conversation that is
conceptually within the child’s level of understanding, and linguistically tailored to the
child’s level (as opposed to overhearing one’s parents talking about their taxes in a
home environment (e.g., Golinkoff, Hoff, Rowe, Tamis-LeMonda, & Hirsh-Pasek, 2019)).

Preschoolers

Studies with preschool-aged children (3–5 years) tend to focus primarily on linguistic
and conceptual features of the input (as discussed below); however, the small
literature on interactive features with preschoolers continues to highlight the
importance of engaging children in back-and-forth conversations. For example, a
recent study (Romeo et al., 2018) found that the number of conversational turns
between parents and their four-year-olds at home was a significant positive predictor
of children’s brain processing during an fMRI language task as well as their abilities
on standardized tests of vocabulary and syntax. Moreover, the effect of
conversational turns on the battery of language assessments was statistically mediated
by language processing in the fMRI task. This suggests that engaging in more
conversations may enhance children’s ability to process language on-line, which
could serve to build their oral language skills. Importantly, the overall quantity of
parent talk or child talk did not relate to brain or behavioral outcomes, indicating
that the effect on language processing and skill is due to interactivity rather than
simple exposure. Similarly, Dickinson and Smith (1994) found that amount of child-
involved talk during preschool book-reading sessions predicted children’s gains on
vocabulary and narrative comprehension better than other features of teacher talk.

In sum, socializing children from early on into back-and-forth communicative
exchanges supports learning, and there is no evidence that the value of adult
responsiveness to child communicative initiations declines with age. Advice to
parents and practitioners often endorses the value of ‘serve and return’ (Shonkoff &
Bales, 2011). We argue that serve-and return is only a start, that what is really
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helpful is longer and longer volleys back and forth between a child and her caregiver.
That is, looking across the dimensions of input quality proposed here, if interactive
responsiveness is to feed into the linguistic and conceptual development one hopes
for, then simple returns are not enough. Children need to engage in more extended
discourse that displays both increasing linguistic sophistication and conceptual
challenge with age. That engagement is possible only if there is consistent access to
supportive interactions with adults.

Linguistic features of input across early development

Infancy

Infant-Directed Speech (IDS), or the specialized speech register adults tend to use when
speaking to babies, is found to support language learning. IDS is characterized by
shorter utterances with exaggerated intonation (Fernald, 1989) and vowel
modification (Bernstein Ratner, 1984). There have been several recent reviews of the
relations between these IDS features and infant language learning (e.g., Golinkoff,
Can, Soderstrom, & Hirsh-Pasek, 2015; Soderstrom, 2007). Thus, here we review just
a few findings in this area that highlight how the interactive and linguistic
dimensions of input quality interact to promote language learning. For example, it
has been argued that infants prefer to listen to IDS over ADS (adult-directed speech)
because the linguistic features of exaggerated intonation, phonological clarity, lexical
repetition, and grammatical simplicity make it easier for infants to attend to IDS
(e.g., Soderstrom, 2007). Indeed, infants show more brain activation when listening
to IDS vs. ADS (Saito et al., 2007). This is a clear example of how supportive
interactions make possible the adaptation of linguistic features to child language
levels. More recent evidence is confirming that IDS is not only preferred by infants,
but also that individual differences in IDS across mothers predict language outcomes.
For example, Hartman, Bernstein Ratner, and Newman (2017) found that the size of
a mother’s vowel space in speech to toddlers predicted the children’s receptive and
expressive language skills 6 months later. These individual differences emerged even
though vowel space is consistently expanded in IDS over ADS. Furthermore, a recent
intervention study (Ferjan-Ramirez, Lytle, Fish, & Kuhl, 2019) provides some
evidence that these links between parental use of adapted IDS features and child
language learning may be causal. Parents were coached to talk more and specifically
to use more ‘parentese’ – infant-directed speech with high pitch, slow tempo, and
exaggerated contours –with their 6- to 14-month-olds. The parents who received
coaching talked more to their children, a larger proportion of their utterances were
produced in parentese, and their children showed steeper improvements in their
babbling across the intervention period and larger vocabularies at 14 months. Prosodic
features support infants’ ability to segment speech into grammatical units more
effectively when listening to IDS than to ADS, potentially simplifying access to syntax.

When interacting with infants and toddlers, parents repeat lexical items more than
when interacting with older children or adults (e.g., Snow, 1972), and repetition of
vocabulary words with infants is a feature of input that predicts vocabulary learning.
For example, Newman, Rowe, and Bernstein Ratner (2016) examined a variety of input
measures during a parent–child interaction when the child was 7 months in relation to
children’s vocabulary at age two. They found that it was not the quantity (word tokens)
or diversity (word types) of parent speech that predicted the children’s vocabulary
outcomes, but the type–token ratio; in other words, parents who produced fewer
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different words and thus were repeating words more frequently had children with larger
vocabularies later. Thus, lexical repetition in the input to infants may promote learning,
but this relationship flips as children get older.

Toddlerhood

Toddlers, in contrast, are developing rapidly in their own language and cognitive skills
and can handle and benefit from input that is linguistically more sophisticated than
infants. Research finds that using a diverse range of vocabulary words with toddlers,
including lower-frequency vocabulary words, predicts vocabulary growth (e.g.,
Huttenlocher et al., 2010; Pan, Rowe, Singer, & Snow, 2005) and later vocabulary
size, over and above the quantity of speech (Rowe, 2012). Similarly, a recent study
found that the diversity, not the quantity, of verbs used with 21-month-olds predicts
the children’s verb production six months later, even with child 21-month
vocabulary controlled (Hsu, Hadley, & Rispoli, 2017). Other input features used with
two-year-olds that correlate with later vocabulary development and skill include the
use of wh-questions (Rowe, Leech, & Cabrera, 2017) and the use of longer, more
complex utterances (Hoff, 2003). Several studies show that both the frequency and
the diversity of sentence frames in which specific verbs appear predict the acquisition
of those verbs in children’s speech (de Villiers, 1984; Naigles & Hoff-Ginsberg,
1998). In addition, more global measures of clausal and constituent diversity (i.e.,
variation in ways of combining clauses and uses of a variety of elements within
clauses) in parent input from 14 to 46 months predict growth in the same measures
of children’s own syntactic development (Huttenlocher et al., 2010). Some causal
evidence of input quality effects in this area come from a recent parent intervention
designed to increase children’s grammatical development by training parents to
increase the diversity of grammatical subjects in their speech (Hadley et al., 2017).
The theory is that more exposure to diverse third person lexical noun phrases (e.g.,
your toy, the baby) will aid in children’s representation of subject–predicate relations
and help them to produce more diverse subject–verb combinations themselves. The
treatment resulted in an increase in parents’ lexical noun phrase (NP) subject tokens
and types compared to a control group, and parents’ lexical NP subject types in turn
predicted children’s sentence diversity growth from 21 to 30 months. For the current
argument about dimensions of quality in input, it is worth highlighting that this
intervention focused on increasing the specific linguistic input measures discussed, but
also emphasized the importance of back-and-forth conversations (Hadley et al., 2017).

Preschoolers

Using a diverse and sophisticated vocabulary with children continues to be effective in
promoting vocabulary of somewhat older children (Weizman & Snow, 2001). Exposure
to more complex syntax can be helpful in promoting syntactic comprehension at this
age as well. For example, in a sample of children aged 54 to 60 months the
proportion of complex sentences in parent speech was significantly positively
correlated with the proportion of complex sentences in child speech at home and
school (Huttenlocher, Vasilyeva, Cymmerman, & Levine, 2002). Furthermore, the
syntactic complexity of teacher speech predicted children’s growth in syntactic
comprehension over a preschool year (Huttenlocher et al., 2002). In a separate study
with preschool children, Vasilyeva, Waterfall, and Huttenlocher (2006)
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experimentally manipulated the frequency of passive voice in stories read to
four-year-olds. They found that children who heard stories with more passive
sentences produced more passive constructions and scored better on a passive
comprehension measure than children who heard the stories with only active
sentences. These results provide some additional causal evidence that syntactic
complexity of the input relates to child learning.

Evidence that greater linguistic complexity in the input promotes preschoolers’
language development also comes from studies of book-sharing interactions, during
which adults speak more complexly than during either oral story-telling or casual
conversations (Weizman & Snow, 2001). Book-sharing frequency shows a strong
relation to children’s vocabulary growth (e.g., Wasik & Hindman, 2014), as well as to
measures of grammatical development (Isbell, Sobol, Lindauer, & Lowrance, 2004;
Noble, Cameron-Faulkner, & Lieven, 2018; Senechal, Pagan, Lever, & Quelette, 2008)
in naturalistic studies of parent–child interaction, a relationship confirmed in one
intervention study conducted in a preschool classroom (Rezzonico et al., 2015).

Conceptually supportive features

Infancy

Another dimension of variability in adult talk to children is the extent to which the
focus of the talk is grounded in the here and now versus being more abstract and
distant. While talk about concrete and visible referents is clearly helpful to very
young learners, older learners benefit from more conceptually challenging talk.
During infancy and the early toddler period, hearing a lot of talk is clearly
important (e.g., Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991; Rowe, 2012);
however, talk that is grounded in the here and now and takes advantage of the
child’s focus of attention tends to be most useful. We argue that such contingent talk
should be analyzed as conceptually supportive input in infancy. For example,
18-month-olds are more likely to learn the name of an object that is labeled while it
is the dominant object in that child’s view (Yu & Smith, 2012). Similarly, the
literature on facilitative features in cross-situational word learning highlights the
connection between the linguistic and conceptual levels of input quality: parents who
more consistently make clear what they are referring to in language with 14- to
18-month-olds have children who learn words faster (Cartmill et al., 2013). For
example, within joint attention episodes at 15 months, frequency of maternal talk
about objects the child was already focused on was correlated with vocabulary at 21
months, whereas maternal redirecting talk was negatively correlated with later
vocabulary (Tomasello & Farrar, 1986). However, not all redirecting talk is created
equal. Shimpi and Huttenlocher (2007) distinguished successful redirecting labels, or
those that resulted in directing the child’s attention to the labeled object, versus
unsuccessful redirecting labels. They found positive relations between parents’ use of
successful redirecting labels and children’s vocabulary, whereas associations between
vocabulary and unsuccessful redirects were negative. They also found an association
between use of gesture and successful redirecting. Thus, gesture is one way that
caregivers can make the objects of discussion more salient and aid in
comprehension. Indeed, parents who use gesture to refer to a larger variety of objects
when interacting with 14-month-olds have children who gesture more themselves
and who also have larger vocabularies several years later (Rowe & Goldin-Meadow,
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2009). Similarly, talk mediated by picture-books has been implicated in supporting
language acquisition; for infants, such books ideally offer one single, simple picture
per page, eliciting nouns and shorter utterances (compared to toy play), ensuring a
conceptual match between child attention and input (Choi, 2000; Moerk, 1985; Salo,
Rowe, Leech, & Cabrera, 2016). Thus, during infancy, frequent verbal interactions
that target children’s focus of attention and help children understand what is being
spoken about help promote language learning.

Toddlerhood

As children get older they can handle more challenging books and conversations, on
topics that are more abstract and removed from the here and now. Abstractness can
be introduced through the choice of more complex topics (for example, reading The
Very Hungry Caterpillar to discuss metamorphosis rather than the array of foods the
caterpillar ate), through talk about future or past events, through talk about
hypotheticals and counterfactuals (Who would walk the dog if we got one? What
would have happened if daddy had lost his keys?), and through pretense. Frequency
of engaging toddlers in pretend play predicts language development (e.g.,
Tamis-LeMonda & Bornstein, 1994), and it is argued that engaging in pretense with
adult support may be particularly helpful because the adult can scaffold the child to
access the play themes despite their abstractness (e.g., Weisberg, Zosh, Hirsh-Pasek,
& Golinkoff, 2013). This finding emphasizes how the different dimensions of input
can work together to support learning, with challenging pretense at the conceptual
level being supported by high responsiveness on the interactive dimension and
limitations on the complexity at the linguistic level.

Starting when children are around 30 months, the amount that parents use
decontextualized language, such as talking about past or future events, or providing
causal explanations about how things work in the world, is a better predictor of
kindergarten vocabulary skill than is the total amount of parent talk (Rowe, 2012).
Further, parents who use more decontextualized language with toddlers, not
surprisingly have toddlers who use more decontextualized language with parents
(Demir, Rowe, Heller, Goldin-Meadow, & Levine, 2015), and the amount of
decontextualized language parents and toddlers use in the home predicts the
children’s academic language skills when they are adolescents (Uccelli, Demir-Lira,
Rowe, Levine, & Goldin-Meadow, 2019). Decontextualized talk is likely helpful for
conceptual reasons, as it challenges children to communicate about topics that are
not grounded in the here and now, but also because it tends to be more linguistically
complex than input that is contextualized (Demir et al., 2015), again highlighting
how the conceptual and linguistic dimensions feed into one another.

Preschoolers

Decontextualized language experience continues to support children’s language skills
throughout the preschool years. As noted above, explanations can be a useful form
of input because they tend to be syntactically complex, but also because they may
encourage continued back-and-forth conversations between parents and children. For
example, Frazier, Gelman, and Wellman (2009) found that two- to five-year-old
children who asked information-seeking ‘how’ and ‘why’ questions were significantly
more likely to ask a follow-up question and keep the interesting conversation going
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if they received an explanation from their caregiver as the first response. This finding
exemplifies how interactive features (RESPONDING to a child’s question) generate
desirable linguistic features (syntactically complex explanations using cause and effect
language) as well as conceptual features (discussion about abstract/unobservable
topics) to promote language acquisition and knowledge acquisition simultaneously.
Furthermore, having more extended discussions about the past with preschool-aged
children can be helpful. For example, a growing number of studies suggest that
parents who use an elaborative reminiscing style when discussing past events with
their preschoolers have children whose language comprehension skills are more
advanced, whose narratives are more detailed, and whose autobiographical memories
are more elaborated (e.g., Peterson, Jesso, & McCabe, 1999; Reese, Leyva, Sparks, &
Grolnick, 2010; Reese & Newcombe, 2007).

The rich and varied literature on interactive book-reading offers another source of
evidence that conceptual challenge in adult speech promotes children’s development
of language skills as well as expanding their domains of knowledge. Though there is
mixed evidence concerning the effects of book-reading on children’s narrative skills
(see Senechal, 2017, for a review), some studies have found that indicators of
narrative sophistication – the number of story components included, the
completeness of the narrative structure –was related to exposure to interactive
book-reading (Kuchirko, Tamis-LeMonda, Luo, & Liang, 2016; Lever & Senechal,
2011).

The conceptual affordances of book-reading are emphasized by findings that parent–
child book reading contributes to children’s understanding of psychological causality
and others’ emotions and intentions (see Dowdall et al., 2019, for a review). For
example, shared reading contributes to the development of perspective-taking
(understanding that another’s view of a situation may be different from one’s own)
(e.g., Beazidou, Botsoglou, & Vlachou, 2013; LaForge, Perron, Roy-Charland, Roy, &
Carignan, 2018; Martucci, 2016), presumably because it is an occasion for discourse
about characters’ internal states and emotional reactions to events (Adrian, Clemente,
Villanueva, & Rieffe, 2005; Aram, Fine, & Ziv, 2013; Howe & Rinaldi, 2004;
Ruffman, Slade, & Crowe, 2002; Zevenbergen, Whitehurst, & Zevenbergen, 2003).
Perspective-taking is itself key to the effective use of linguistic (e.g., deixis) as well as
pragmatic (e.g., rhetorical) features of language.

The importance of active engagement by the child, i.e., attention to the interaction
dimension, in producing positive effects from shared book-reading has been confirmed
by Kang, Kim, and Pan (2009) and Malin, Cabrera, and Rowe (2014) studying parent–
child interactions, and by both Schick (2015) and Gamez, Gonzalez, and Urbin (2016)
studying teacher–child interactions in the preschool classroom. Again, we emphasize
the relationships among these three dimensions – high interactivity both engages the
child and supports producing language at the appropriate linguistic level, while
conceptual challenge (supported for example by the content of appropriate books)
helps children develop the more sophisticated cognitive and linguistic skills they will
need in school.

A developmental perspective

We hope that this discussion has conveyed how essential the child’s age and/or language
ability is in determining the effectiveness of specific input features. The literature
supports our application of the Zone of Proximal Development perspective, where
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input that is challenging, but not too challenging for a child of a given age/ability, is the
most useful (see Figure 1). Therefore, input features that are helpful at one point in
development might not be helpful at another. For example, on the linguistic
dimension, repetition of words with infants predicted vocabulary learning, yet
vocabulary diversity and sophistication (and not repetition) predicted learning in
older children (e.g., Schwab, Rowe, Cabrera, & Lew-Williams, 2018). Similarly, on the
conceptual level, talk that is grounded in the here and now and refers to what is
going on in the child’s environment is the most useful for language learning in
infancy, whereas with preschoolers a higher ratio of talk about abstract topics, those
that go beyond the here and now, to contextualized talk is found to predict learning.

Along the interactional dimension the literature highlights the importance of
engaging children in back-and-forth conversations from birth to age five (and
beyond). Thus, here, what changes over development is primarily the ways that
caregivers can promote those conversations, from viewing an infants’ gesture as a
turn in a conversation that can be responded to, to asking an older child how a
character in a book is feeling, and responding to children’s requests for information
or explanations. The overlapping nature of the dimensions of input quality suggests
that, as children increase in language ability, the conversations they engage in should
increase in linguistic sophistication and conceptual challenge.

The role of culture, language-specific forms, socioeconomic status, and context

We want to highlight that the specific input features discussed so far have been
primarily, but not exclusively, based on research with children in Western societies
learning English. We do not claim that these specific features will be used or would
support learning in all cultures and contexts. Cultural differences are certainly
evident on all of the dimensions of input quality. At the interactional level, Richman,
Miller, and LeVine (1992) found that the Gusii of Kenya were significantly less
verbally responsive to their children’s vocalizations than were mothers in suburban
Boston. At the linguistic level, some languages have an extensive ‘baby talk’ lexicon
and widespread use of diminutives with young children, whereas the Kaluli of Papua
New Guinea, for example, prohibit such adaptations (Schieffelin, 1990). At the
conceptual level, Chinese parents are found to use personal story-telling (reminiscing
about the past and in particular their children’s previous behaviors) with their
30-month-olds to convey moral and social standards, whereas American parents
engaged their toddlers in story-telling about the past for entertainment or affirmation
purposes (Miller, Wiley, Fung, & Liang, 1997). Norwegian parents both ask for and
recount personal events more than American parents, who more frequently request
and provide explanations (Aukrust & Snow, 1998). These differences have
implications. For example, if in a particular culture children should not ask adults
questions, then certain forms of linguistic and conceptual expansion might not
occur. Further, the exposure and socialization to certain features of input over others
may influence how children learn. For example, children who are exposed to more
attention-directing rather than attention-following talk may have advantages in
learning from being told what to do rather than being able to initiate conversational
topics (e.g., Vigil, 2002).

One impact of input on acquisition derives more directly from the language being
learned itself than from adult use of it; this is the relative frequency of various forms
in the input, and their capacity to predict order of acquisition (e.g., Lieven, 2010).
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For example, the learning of specific past tense forms in English is well predicted by the
frequency of those forms in adult speech (Matthews & Theakston, 2006), and children’s
more frequent provision of tense marking on auxiliary BE than on copula BE or third
person singular may well be related to the relative frequency of those forms in the input
(Pine, Conti-Ramsden, Joseph, Lieven, & Serratrice, 2008). Similarly, Finnish children’s
error rate in person/number marking on verbs was higher for low-frequency person/
number contexts, and often involved substituting more frequent forms (Räsänen,
Ambridge, & Pine, 2016).

In addition to raw frequencies, though, other aspects of the way adults deploy those
forms may explain patterns of acquisition. For example, German-speaking children
aged two to three years omit the interrogative word was ‘what’ more frequently than
other initial interrogative words, perhaps because the initial was is much less likely
to be stressed than the other words (Schmerse, Lieven, & Tomasello, 2013). The
influence of frequency of various grammatical forms on likelihood of acquisition also
highlights one domain in which quantity of input might play a role in predicting
learning.

Within cultures, it is also important to consider how some features of input within
each dimension may, or may not, vary by parent socioeconomic status (SES). For
example, in a socioeconomically diverse sample of families from the greater Chicago
area, Rowe (2012) found that parent education (a core component of SES) was
significantly, positively correlated with the diversity and sophistication of parents’
vocabulary and with the number of pretend utterances parents used with their
30-month-olds. However, parent narrative utterances (about the past and the future)
remained unassociated with SES across all child ages (18, 30, and 42 months),
suggesting that parents with all levels of schooling may be equally likely to engage
their children in talk about the past and the future.

Significant variation in input features is also found within samples that are
homogeneous in SES. For example, Hirsh-Pasek and colleagues (2015) found
extensive variation in the incidence of CONVERSATIONAL DUETS in their large, entirely
low-income national sample of parents and two-year-olds. Pan and colleagues (2005)
found variability in mothers’ use of pointing and vocabulary diversity (word types)
that predicted child vocabulary growth, in an entirely low-income sample of over 100
parents in southern Vermont. These and other studies focused on specific SES
groups highlight the large variability across caregivers in the input they provide, and
suggest that, within cultures and languages spoken, important factors in addition to
SES contribute to how caregivers communicate with their children along the three
dimensions discussed here (see Rowe, 2018, for a review of some of these factors).

Finally, it is also important to note that specific contexts elicit different types of
parent input. For example, book-reading is an ideal way to bring new,
lower-frequency lexical items and more remote topics into the conversation. Parents
typically ask more wh-questions and use more diverse vocabulary during
book-reading than toy play (Hoff, 2010; Salo et al., 2016), but books may also be
used as a context for discussing abstract or distant topics in some families and
classrooms. In family interactions, decontextualized language tends to occur more
often during mealtimes or other situations when there is not an object of attention
like a toy or book present (e.g., Dickinson & Tabors, 2001). These context effects are
important to consider in research studies that examine input across different
ecological contexts, but also for intervention studies that may aim to promote certain
types of input.
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A call to examine input quality effects across these dimensions

This review of language input is the first to make a clear distinction among three levels
of analysis of the input, and the first to reinterpret prior work by sorting out not just
whether researchers were focusing on interactional, linguistic, or conceptual features,
but also how those three sets of features were differentially related to outcomes. The
failure to distinguish clearly among the three dimensions in previous research reflects
to some extent their inter-connections, which we will explore and exemplify in this
section of the review.

In 1977, Toni Cross introduced the term ‘semantic contingency’ to characterize
what she considered a feature of optimal adult input to young children. Semantic
contingency (implicitly) operated at two of the levels we distinguish here:
semantically contingent talk was conversationally responsive to child utterances,
but also conceptually related to those utterances. Similarly, the large body of
work focused on expansions and recasts, starting with Brown and Bellugi (1964)
and extended both descriptively and experimentally by Keith Nelson and
colleagues (e.g., Clarke, Soto, & Nelson, 2017; Nelson, 1977; Nelson, Camarata,
& Camarata, 1996) among others (e.g., Demetras, Post, & Snow, 1986), required
analysis of both interactional (expansions/recasts are conversational responses)
and linguistic features (they expand or correct the linguistic form used by the
child).

We argue as well that the large body of work on the value of shared book-reading for
promoting child language could be re-examined through the trifocal lens of interaction,
language, and concepts. In 1978, Ninio and Bruner documented the conversational
scaffold established by the mother of a preverbal boy in the course of reading
picture-books with him. Her repetition of ‘what’s that?’ and ‘where’s the … ?’
inducted him into a conversational exchange that was initially largely language- and
concept-free. He started to introduce gestures and proto-words at appropriate points
in the exchange, and these responses slowly acquired more credibility as intentional
communicative acts – points and words. The presence of the book supported
conceptual growth by ensuring clarity of the referent. The mother’s modeling of the
target response supported development of morphology and lexical reference. The
predictable interactive context enabled the child to participate in productive ways
from a very early age.

Studies of slightly older children engaged in book-reading with adults document
cases where turn-taking interactions support child repetition of adult utterances,
often with limited evidence of conceptual growth at first (e.g., Snow & Goldfield,
1982, 1983). Early book-reading interactions may function more like games, in which
children simply learn to take their turns, than like opportunities for exchange of
semantic content. Of course, somewhat older children who have experienced
repeated and dialogic readings (Whitehurst et al., 1988) of age-appropriate books are
exposed to conceptually challenging input in contexts that enable them to process it
and to learn the linguistic skills needed to discuss the book topics (Senechal;
Dickinson; reviewed in Mol, Bus, De Jong, & Smeets, 2008).

In sum, the quality of caregiver input matters for child language development, but
cannot be analyzed on a single dimension. The features of input that play a role
differ on interactional, linguistic, and conceptual dimensions as well as in ways that
reflect the age and language abilities of the child. Thus, across early childhood, it is
helpful for children to hear a lot of talk, but even more helpful if that talk is
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responsive and engaging as well as linguistically adapted to the child’s level and
conceptually challenging; both adaptation and challenge depend entirely on the
developmental level of the child. It would be helpful for the field of child language
development if studies of input quality systematically distinguished interactive,
linguistic, and conceptual features, to make clearer the sources of positive effects on
learning as well as the mechanisms that might explain those effects.
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