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ABSTRACT
Children learn language through interactions with others. To document variation in how caregivers engage verbally with their
2‐year‐old children, we sampled six 10‐min segments of dense child‐directed speech from naturalistic daylong audio recordings
in an economically‐ and linguistically‐diverse sample of English‐ (n = 45) and Spanish‐speaking (n = 45) families. Segments of
child‐directed speech occurred during child‐centered (e.g., booksharing, play) and adult‐centered (e.g., cooking) activities, with
substantial variation among families. During all activity types, child‐directed speech was associated with one or more linguistic
or interactive features that have been shown to facilitate language development, such as lexical diversity, mean length of ut-
terance (MLU), or responsiveness to children. Moderate to strong stability within families was found, suggesting that caregivers
in some families engaged with children more than in others, regardless of the activities in which they participated. Patterns
were generally similar across language groups. This study extends previous research by using naturalistic daylong recordings to
explore how activity type and caregivers' individual tendencies relate to children's early language experiences.

1 | Introduction

It is well‐documented that there is considerable variation in the
linguistic, conceptual, and interactional features of the
speech that young children hear directed to them (Rowe and
Snow 2019). Research on language acquisition has demon-
strated links between variation in particular features of child‐
directed speech and their later language outcomes (Chater
and Christiansen 2018; Shneidman and Goldin‐Meadow 2012;
Weisleder and Fernald 2013). However, previous studies have
provided a limited picture of child‐directed speech because they
have been restricted to primarily English‐speaking families or
used short recordings with an experimenter present. More
studies are needed that document the different ways in which

caregivers talk to their children in the context of their everyday
lives.

This study used daylong naturalistic audio recordings to sample
the contexts in which child‐directed speech naturally occurred
during the daily activities of 24‐month‐old children from a
diverse sample of families in the U.S. We examined two key
sources of variation. First, we examined the types of activities in
which caregivers and children engaged, building on prior
studies that have explored the linguistic and interactional fea-
tures of child‐directed speech during different everyday activ-
ities, such as the number of different words, utterance length, or
proportions of responses (Hoff‐Ginsberg 1991). How frequently
and how long caregivers engage in different types of activities
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lead to variation among families in the opportunities they pro-
vide for language learning (Rowe and Weisleder 2020). Another
source of variation is the caregivers themselves. Prior studies
have shown that variation in the quantity and quality of child‐
directed speech is stable within caregivers, that is, some care-
givers tend to talk more, use longer utterances, or be more
responsive than others (Bornstein et al. 1999). Evidence for
stability suggests that caregivers have different individual ten-
dencies that contribute to variation among families, regardless
of the variation in how caregivers and children spend their time.
Few studies have explored stability using both linguistic and
interactional features of speech in diverse populations. By
assessing caregiver talk during naturalistic, everyday activities
in a diverse sample of English‐ and Spanish‐speaking families,
our goal is to offer a more in‐depth understanding of variation
among families that is attributable to the activities in which
families engage and the tendencies of individual caregivers.

1.1 | Expanding Our View of the Activities in
Which Caregivers and Children Engage

Previous studies of caregiver‐child interactions have typically
examined short audio‐ or video‐recordings while the caregiver
and young child engages in structured or semi‐structured ac-
tivities in the home or in the laboratory. Thus, much of the
literature has focused on child‐directed speech that occurs
during child‐centered activities in which the caregiver and child
are engaged in the same activity, such as play and booksharing,
or routines, such as getting dressed (Hoff‐Ginsberg 1991;
Rosemberg et al. 2020, 2023; Tamis‐LeMonda et al. 2019). While
these types of child‐centered activities may be prototypical
contexts in which caregivers and children engage, the frequency
and duration of these activities varies among families. Child‐
centered activities can be contrasted with adult‐centered activ-
ities when the caregiver and child are doing different things,
such as when the caregiver is folding laundry while the child
plays nearby. Adult‐centered activities are less well‐studied in
the literature, but have been noted in a few observational
studies of child‐directed speech (Dunn et al. 1977; Nelson 1985;
Rosemberg et al. 2020, 2023). Moreover, families with toddlers
report that these types of activities regularly occur (Cycyk and
Hammer 2020). While it is clear that young children are likely to
experience a mix of child‐ and adult‐centered activities
throughout the day, studies which use short recordings in
structured contexts do not capture the natural ebb‐and‐flow
between child‐centered and adult‐centered activities. Daylong
recordings can provide a more naturalistic picture of the fre-
quency of these types of activities in the daily lives of families.

Critically, features of tCDS vary systematically in different ac-
tivities. In the classic study by Hoff‐Ginsberg (1991), English‐
speaking caregivers and their children from low‐to middle‐
class backgrounds were video‐taped during prescribed one‐on‐
one activities, such as eating a meal, playing with toys, and
reading books. During toy play, caregivers were more likely to
use directive utterances, while meal and dressing activities were
more likely to contain conversation‐eliciting utterances, such as
questions. Multiple studies have shown that caregivers tended
to produce more words during booksharing and grooming than

during other activities such as mealtimes and play (Hoff‐Gins-
berg 1991; Tamis‐LeMonda et al. 2019). Booksharing has been
shown to expose children to more rare words and complex
grammar, which are more likely to be found in book texts than
in spontaneous speech (Massaro 2015; Montag 2019; Snow
et al. 1976; Weizman and Snow 2001). In a more recent study
using 4‐hour‐long audio recordings, Rosemberg et al. (2023)
examined caregiver speech in Spanish‐speaking families with
14‐month‐old children in Argentina. Speech during meals was
associated with fewer tokens, but also with higher lexical di-
versity than other activities, consistent with earlier studies by
Weizman and Snow (2001). These studies suggest that young
children are systematically exposed to different features of lan-
guage in caregiver‐child interactions through their participation
in different activities in daily life.

Given that young children engage with caregivers throughout
the day, it is important to explore the frequency and duration of
the everyday activities that children experience. Differences
among families in the relative balance of activity type may have
a substantial impact on the nature of children's opportunities for
language learning (Montag et al. 2018; Rowe and Wei-
sleder 2020). For example, children who experience relatively
more child‐centered activities may be exposed to a different
experience than those who experience relatively more adult‐
centered activities. To date, only a few studies with daylong
recordings have assessed the frequency of different types of
activities and compared features of caregiver verbal engagement
among activities (Rosemberg et al. 2020, 2023; Soderstrom and
Wittebolle 2013).

In addition, few studies have examined how linguistic and
interactional features vary across activities in families who
speak languages other than English (cf. Bohn et al. 2024;
Rosemberg et al. 2020, 2023). Studies that are restricted to a
single language group or that use only convenience samples
with mid‐to highly‐educated families in the U.S. or Europe
provide a limited view of when, how, and how much caregivers
engage with their young children (Blasi et al. 2022; Kidd and
Garcia 2022). In our surrounding community, English is the
primary language; however, Spanish is the most frequently used
non‐English language and approximately half of all non‐English
speaking children older than 5 years of age speak Spanish at
home (U.S. Census Bureau, 2024).

To capture a more comprehensive picture, we conducted new
analyses of daylong recording data from two previously‐
published studies of language processing efficiency that were
conducted in parallel (Fernald et al. 2013; Marchman
et al. 2020). English‐speaking families were recruited in neigh-
borhoods where families lived in less‐densely populated areas
than is typical of university‐based samples. Spanish‐speaking
families lived in a more densely populated area of a metropol-
itan suburb, with the majority of the families having immigrated
to the U.S. from countries where Spanish was the dominant
language, most typically, Mexico. In both groups of families,
maternal education levels ranged from less than college (e.g.,
elementary or some high school) to more than college educated.
Our goal is not to compare these families directly, but rather to
explore everyday activities with young children in a diverse set
of participants, so as to obtain a broader view of the activities
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during which children in a U.S. community hear the most
speech from their caregivers. Because these families come from
different language sub‐communities associated with different
systemic opportunities for socioeconomic mobility in the U.S.,
we also explored SES (Dailey and Bergelson 2022) and language
group as potential moderators of main effects.

1.2 | Stability in Features of Child‐Directed
Speech

In addition to variation that derives from the activities in which
caregivers and children engage, a second source of variation
derives from the caregivers themselves. Some caregivers are
likely to talk more and others less, regardless of the activities in
which they are engaged. We can estimate stability within
caregivers by computing how consistently or inconsistently
caregivers, either individually or together within a family, are
positioned relative to others on some measure, such as number
of word tokens or types, over time or activity contexts (e.g., play
time vs. meals) (Bornstein et al. 1999, 2017). By documenting
stability in caregivers' behaviors, we can determine whether
sources of variation in children's learning environments depend
less on activity contexts and more on individual tendencies of
caregivers to be more or less talkative.

There is some evidence of caregiver stability across activities in
the literature. Bornstein et al. (1999) observed English‐speaking
caregivers in the U.S. from middle‐ to upper‐class backgrounds
during standardized play sessions at two ages. Those mothers
who produced more word types when their child was 13 months
also did so when their child was 20 months. Those who pro-
duced more word tokens and types during a structured home
play session with their 13‐month‐olds were also more likely to
do so during other daily routines (Tamis‐LeMonda et al. 2017).
In more recent work by Demir‐Lira et al. (2019), those care-
givers who produced more utterances during booksharing also
did so during other activities.

Studies based on daylong recordings using automated estimates
of adult speech have also found evidence for stability at the
level of families. Using the LENA system (Gilkerson and
Richards 2020), Gilkerson et al. (2017) reported that adult word
counts (AWC) within English‐speaking families in the U.S. on
consecutive days were strongly inter‐correlated. Such correla-
tions based on recordings made farther apart in time were
weaker, but still moderate. d’Apice et al. (2019) obtained three
daylong LENA recordings within a week in 107 English‐
speaking families in the U.K. They reported weak stability
within families in AWCs across hours within a day; however,
correlations were higher when comparing across the three full
days. These studies suggested that those children who experi-
ence more adult speech on one day are also likely to experience
more adult speech on another day. Note that AWCs reflect the
frequency of all clear speech spoken around the child by one or
more caregivers. Thus, such estimates include speech from all of
the adult caregivers that the child engaged with on a particular
day, including both speech directed to the target child, that is,
tCDS, and speech spoken nearby but not directed to that child,

that is, non‐tCDS. Relying only on automated estimates from
daylong recordings limits the conclusions that can be made
about the stability of child‐directed speech within families
throughout the day. Here, we base our analyses on transcrip-
tions in order to explore evidence for stability in several
different features of tCDS and non‐tCDS utterances.

1.3 | The Current Study

In this study, we annotated and transcribed speech from the
densest hour of the daylong recording for each family, oper-
ationalized as those 10‐min segments with the highest LENA‐
generated AWC values judged to be primarily tCDS. We
sampled the densest hour of adult speech to capture the features
of the language that children hear when they experienced the
most speech from adults, regardless of the time of day, what was
happening, or who was present (Gilkerson et al. 2017; Rosem-
berg et al. 2023; Soderstrom and Wittebolle 2013). This sampling
strategy allowed us to explore the different activities that were
associated with dense periods of child‐directed speech and the
features of the speech that occurred during these most talkative
periods of engagement. However, it does not provide a fully
representative picture of the activities that occurred, nor how
frequently, how long, or how much caregivers talked during a
typical day. Since one or more adults may have engaged verbally
with the child at different times in the day, the sampled seg-
ments could have captured speech from a single adult or one or
more different adults. Typically, these adults were primary/
secondary caregivers, but could also have been other adults,
such as relatives who participate in the child's daily life. For ease
of exposition, we refer broadly to these adults as “caregivers.”

For each family, we extracted and transcribed the six 10‐min
segments in which the most tCDS occurred (total ~ 1 h per
family). We first explored how frequently child‐ versus adult‐
centered activities occurred during these densest 10‐min seg-
ments and logged their durations in the segment. This provided
a descriptive overview of the relative duration of different ac-
tivities that occurred when caregivers engaged with their child.
We then explored the features of talk during each of those ac-
tivities, correcting for the duration of the respective activity.
Based on transcriptions of all speech, we computed several
measures of caregiver speech that have been suggested to pro-
mote children's lexical and grammatical development, that is,
number of word tokens, word types, MLU, responses, and im-
itations/expansions (Hirsh‐Pasek et al. 2015; Rowe 2012; Wei-
sleder and Fernald 2013; Weizman and Snow 2001). Finally, we
conducted correlations among activity types in these measures
to assess stability across families.

Our participants were a diverse sample of English‐ and
Spanish‐speaking families in the Western U.S, spanning a
range of demographic, linguistic, and cultural backgrounds.
Given the diversity of our sample, we explored two moderators.
We explored language group, given the linguistic differences
between groups, and SES, given its proposed relation to
caregiver speech (Dailey and Bergelson 2022). Analyses were
pre‐registered (see Table S5 for minor changes) and study
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documentation and manuals can be found on our OSF page
(https://osf.io/byjfg/overview). Transcripts are publicly avail-
able on the CHILDES repository (https://talkbank.org/childes/
access/Eng‐NA/FMB_home.html). We asked the following
questions:

1. How much of the densest hour of speech is spent engaging
in different types of activities? Specifically, how is dense
tCDS distributed over booksharing and other types of
child‐ and adult‐centered activities?

2. Do features of tCDS known to have positive effects on
child outcomes (i.e., word tokens and types, MLU, re-
sponses, and imitations/expansions) vary as a function of
activity during the densest hour?

3. How stable are features of tCDS and non‐tCDS within
families, regardless of activity?

2 | Method

2.1 | Participants

Participants were families with 24‐month‐old children living in
a region of the Western U.S. that includes urban, suburban, and
less densely populated, rural living contexts (see Fernald
et al. 2013; Marchman et al. 2020 for recruitment information).
Caregivers provided written informed consent prior to study
participation. Studies were conducted according to the guide-
lines in the Declaration of Helsinki and all procedures
were approved by the Institutional Review Board at Stanford
University.

Families were screened as speaking either primarily English
(n = 45) or Spanish (n = 45) and were both considered mono-
lingual home learning environments. All inclusionary/exclu-
sionary criteria, as well as the methods of data collection,
coding, and transcription protocols were identical in both
groups regardless of the primary language of the family. All
caregivers in the English‐speaking families reported that En-
glish was the primary home language. A comprehensive
language background survey (Marchman and Martínez‐Sus-
smann 2002) was available for a portion of the sample (n = 34),
with families reporting an average of 98.94% of exposure to
English (SD = 3.84%) across all individuals who interacted
regularly with the child (e.g., caregivers, siblings). In the
Spanish‐speaking families, all caregivers reported that children
were exposed predominantly to Spanish from caregivers. The
comprehensive language background interview was available

for all families, indicating that all children were exposed pri-
marily to Spanish, with families reporting an average of 89.33%
of exposure to Spanish (SD = 11.29%).

Demographic and health information was also obtained via
parent report. All children were born full term and, at
24 months, were reported to have no vision/hearing loss,
developmental delays, or neurodevelopmental concerns. As
seen in Table 1, there was a generally equal distribution of boys
and girls in both language groups. Ranges of educational
(maternal years of education) and socioeconomic backgrounds
(Hollingshead Index; 1975) were represented. In the English‐
speaking families, reported race/ethnicity was 33 non‐Hispan-
ic/White, 5 non‐Hispanic/Mixed, 5 Hispanic/White, and 2 His-
panic/Mixed. In the Spanish‐speaking families, all caregivers
reported their ethnicity as Hispanic. Mothers were born in
Mexico (n = 38, 84%), Central or South America (n = 4) or the
U.S. (n = 3), with years in the U.S. ranging from 5 to 23 years
(Mdn = 14 years). All children were born in the U.S.

Data were included for all English‐speaking families with
available LENA recordings at 24 months, 19 of whom were re-
ported in Fernald et al. (2013). An additional 8 families were
excluded because target children were twins (2), the total
recording length was < 4 hours (2), the recording occurred only
while the child was at daycare (1), or the child wore the LENA
incorrectly (3). The 45 Spanish‐speaking families in the current
analysis were randomly selected from 93 families with complete
data to arrive at a sample size equivalent to that of the English‐
language group and stratified to ensure the full range of avail-
able socioeconomic backgrounds. Post‐hoc power analyses with
G*Power (Faul et al. 2007) determined that our sample size
(n = 90) was sufficiently powered (≥ 0.90) to detect medium to
large effects.

2.2 | Study Protocol

Daylong audio recordings: Bilingual/bicultural English‐ or
Spanish‐speaking RAs asked families to provide a LENA
recording (Gilkerson and Richards 2020) on a “typical day” that
did not include special events. Children wore a specialized vest
to hold the LENA device, but in all other ways, families were
encouraged to engage as they normally would. Families were
asked to turn on the recorder in the morning and let it turn off
after 16 h. Families who requested to record on multiple days
were asked to record so that all periods of the day were repre-
sented. Caregivers could turn off the recorder at any point or ask
to delete the entire recording. All recordings were cleaned to

TABLE 1 | Demographic characteristics of participants from English‐ and Spanish‐speaking families.

English (n = 45) Spanish (n = 45)
Child age (months) 24.09 (0.76), 23.0–26. 25.59 (0.62), 24.6–28.1

Child sex (M, F) 20, 22 23, 22

Hollingshead indexa 40.93 (13.72), 9–64.5 27.83 (11.42), 8–63

Maternal education (years)b 14.51 (2.21), 10–18 12.11 (3.15), 6–18
Note: Child Age, Hollingshead Index, and Maternal Education are presented as M (SD), � range.
aThe Hollingshead Four Factor Index of Socioeconomic Status (Hollingshead 1975) ranges from 8 to 66.
bNumber of years of education based on the US: high school graduate = 12 years; college graduate = 16 years; post college degree = 18 years.
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exclude segments when the child was sleeping or the recorder
was worn incorrectly (see Table S1). Most recordings occurred
between 9:00 a.m. to 7:00 p.m. and all hours of the day were
represented (see Supporting Information S1: Figure S1).

Selecting dense periods of tCDS: The LENA software provides
automated estimates of adult word count (AWC) from adult
speech that is “near and clear” to the child for each 5‐min
recording segment. In some cases, segments were less than
5min if the recordingwas turned on/off prior during the segment.
To select the six densest 10‐min segments of tCDS, the
automatically‐calculated AWC values were added across every
two continuous 5‐min segments to better assess continuity over
activities. These 10‐min segments were then sorted from highest
to lowest AWC. Bilingual/bicultural English‐ or Spanish‐
speaking RAs classified each 10‐min segment, from highest to
lowest AWC, as either primarily tCDS, where approximately
≥ 70%of caregiverwordswere addressed to the target child (either
alone or as part of a group) or not. This process filtered out seg-
ments where the automated LENA AWC values reflected pri-
marily speech to other individuals. RAs continued until six
primarily‐tCDS segments were identified per family, yielding
~1 h (M = 59.51 min, Mdn = 60.0, range = 53.55–60.0) of the
recording with the densest tCDS. Note that these six 10‐min
segments were not necessarily contiguous, but were extracted
from any part of the recording, regardless of when those segments
occurred in the day (see Supporting Information S1: Figure S2).
Using the LENA automated counts, AWC totals were computed
in the selected six densest tCDS segments per family and AWC/
hour values were computed across the full recording.

Activity duration coding: For each selected 10‐min segment of
the recording per family, English‐ or Spanish‐speaking RAs
annotated the start and stop times for all periods of tCDS with
ELAN (version 5.0; Wittenburg et al. 2006). Activities were then
identified based on utterance content, speech cues such as
prosody (e.g., exaggerated intonation, pace, affective tone), and
environmental cues (e.g., running water). All other periods of
speech were considered non‐tCDS. For each period of tCDS,
coders identified the main caregiver activity as one of the
following: (1) booksharing, (2) other types of child‐centered
activities (playing, feeding, routines, e.g., dressing or diaper
changing, or unstructured conversation), or (3) adult‐centered
activities (e.g., caregivers were doing something different than
the target child, such as chores while talking with the child). For
each family, we computed the total duration of each activity
type per segment, resulting in a possible maximum of six ob-
servations per activity type per family (see Supporting
Information S1: Figure S3 for a visualization of the sampling
and coding process).

Reliability: Prior to coding, one 10‐min segment per family was
selected to be independently double‐coded by a second coder
who did not have access to the initial codes. Because primary
coders listened to all segments in a given family, while sec-
ondary coders listened only to one, interrater reliability esti-
mates may be underestimating true reliability. Reliability on the
identification (Cohen's κ English = 0.84, Spanish = 0.76) and
duration of activities (M ICC: English = 0.74, Spanish = 0.90)
was moderate to high (See Table S2 and online manual for more
detail).

Transcribedmeasures of caregiver and child features of talk: Initial
transcription of all audible speech in both English and Spanish
was conducted by a transcription service employing fluent
speakers of the respective language. Bilingual/bicultural RAs
working in‐house then later proofread and corrected each tran-
script, attending to speaker roles, utterance breaks, adherence to
spelling conventions, and activity start and end times. We first
derived three linguistic measures of the speech using FREQ and
MLU in CLAN (MacWhinney 2000): number of word tokens,
number of word types (the number of different lemmatized forms,
e.g., “eat” and “eating” were both instances of “eat”) and mean
length of utterance inwords (MLUw) per speaker. Allword tokens/
types were included regardless of the language, which was pri-
marily English for the English corpus (99%) and primarily
Spanish for the Spanish corpus (95%). Zero values were imputed
by CLAN if caregivers had spoken at any point during the 10‐min
segment but were not speaking during the respective activity.
Word tokens and typeswere normalized to a rate/min to compare
activities with different durations. When non‐tCDS utterances
occurred in the background of an activity that was considered to
be primarily child‐directed speech, these utterances were tran-
scribed, but not included in the analyses for word tokens and
types. MLUw was computed in words, rather than morphemes,
given the complexities of calculating morphemes in Spanish and
to be consistent across languages (Gutiérrez‐Clellen et al. 2000).
Because MLUw was computed by utterances, all tCDS and non‐
tCDS utterances were included in the computation of MLUw. If
no utterances occurred for a given speaker, MLU was treated as
missing. Note that absolute differences in word token and type
counts and MLUw are not directly comparable across languages
because of variation in the morphosyntactic structure of English
and Spanish (e.g., “Give it to me” is four words in English but one
word in Spanish, “dámelo”).

To capture the interactional features of speech, we used CHIP to
compute the number of tCDS utterances that were responses to a
target child's utterance, that is, that followed a child's vocali-
zation (e.g., speech or laughter) within five utterances (Sokolov
and MacWhinney 1990). CHIP also provides an automated
output which sub‐categorizes responses as imitations/expan-
sions, the number of caregiver utterances containing at least one
lemma in common with the prior child utterance. Frequencies
were converted to proportions, correcting for the total number
of child utterances during each activity. If a child did not
vocalize, a proportion could not be calculated. Values greater
than one indicated that adults were likely to respond, on
average, more than once to each child utterance, while values
less than one indicated that adults were likely to respond, on
average, less than once to each child utterance.

3 | Results

3.1 | General Descriptives in Amount of Talk

Using the automated output from LENA, Figure 1 plots the sum
of the AWCs in the six densest segments (correcting for total
duration in the few cases when six segments did not total
60 min), ranked from lowest to highest. This figure illustrates
the substantial variability in how much total speech 2‐year‐old
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children experienced during the 6 densest 10 min segments
(~1 h) in both groups of families. Analyses confirmed that these
dense AWC values were significantly higher, on average, than
AWC/hour averaged over the full recordings (English: t
(44) = −7.93, p < 0.001, d = 1.12; Spanish: t (44) = −10.38,
p < 0.001, d = 1.53). Nevertheless, AWC totals during the
selected segments were strongly correlated with AWC/hour
from the full recording (Full sample: r = 0.73, 95% CI [0.62,
0.82], English r = 0.74, 95% CI [0.57, 0.85], Spanish r = 0.79, 95%
CI [0.64, 0.88]) (See Supporting Information S1: Figure S3). This
suggests that the individual differences in amount of speech that
we observed in our analyzed sample were generally represen-
tative of what we would have observed had we analyzed the
entire recording.

3.2 | What Are Caregivers Doing When They Talk
the Most to Their Child?

Table 2 describes the frequency and duration of the activities
that occurred during the six densest 10‐min segments in En-
glish‐ and Spanish‐speaking families. Within 10‐min segments,
we found that multiple tCDS activities were often present
(M = 2.07, SD = 0.86, range 1–5 activities). To provide more
detailed descriptive statistics, we present data for booksharing
and each of the other types of child‐centered activities sepa-
rately. Booksharing occurred in only about half of the families
in each group. In contrast, all families in both groups had at
least one instance of each of the other types of child‐centered
activities, adult‐centered activities, and periods of non‐tCDS.

FIGURE 1 | Adult Word Counts (AWC) across the six densest tCDS segments, converted to a rate/hour, in English‐ (n = 45) and Spanish‐speaking
(n = 45) families, sorted from lowest to highest.

TABLE 2 | Number of families and duration per tCDS activity and non‐tCDS time in English‐ and Spanish‐speaking families.

English Spanish

Activity Families n
Duration (min)
M (SD) ± range Families n

Duration (min)
M (SD) ± range

tCDS: Books 22 11.45 (9.20) 20 12.16 (10.36)

2.09–39.92 1.15–45.31

tCDS: Other child‐centered 45 24.21 (11.45) 45 23.80 (11.91)

1.38–51.27 0.50–47.55

Play 39 10.51 (7.99) 37 8.60 (7.82)

1.10–33.71 0.21–27.70

Feeding 31 5.79 (5.33) 31 7.32 (5.67)

0.06–20.18 0.50–20.78

Routines 32 4.84 (5.07) 35 4.91 (3.88)

0.04–25.64 0.15–14.15

Unst. Conv. 43 8.03 (6.03) 43 8.23 (6.92)

0.11–24.32 0.16–24.99

tCDS: Adult‐centered 45 7.80 (6.65) 45 11.15 (7.60)

0.01–25.96 1.04–30.58

Non‐tCDS 45 21.85 (9.81) 45 19.19 (10.35)

5.28–42.71 0.36–43.87
Note: Durations are summed across segments, based on those families who contributed to each activity. Zeros were not imputed and therefore, the averages do not sum to
60 min.
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Table 2 provides the time spent in each activity type in families
who contributed to that activity type, derived by summing
across all six segments to get a total duration by activity type.
Total time per activity ranged widely from < 1 min to > 45 min
across families. Although, we were unable to consistently
identify specific speakers from the audio recording alone, we
could note the range of speaker roles in both English‐ and
Spanish‐speaking families, including mothers, fathers, grand-
mothers, grandfathers, godmothers, aunts, uncles, and other
unidentified adult males or adult females. About one‐quarter to
one‐half of all activities included more than one adult speaker
(34% of all activities; books = 20%, routines = 25%, play = 27%,
food = 36%, unstructured conversation = 38%, adult‐centered
activities = 41%, non‐tCDS = 52%).

To depict the relative distribution of each activity duration,
Figure 2 illustrates the proportion of the total hour by activity
type, with zeros imputed for those families where the activity
was not present. On average, tCDS occurred between 6% and
15% of the time for each of the child‐centered activities, with
book‐sharing comprising 9% of the time on average in both
groups of families. Adult‐centered activities, when the adult was
talking to the child while engaged in another activity occurred,
on average, 13% of the time in English‐speaking families and
19% in Spanish‐speaking families. Notably, even in these seg-
ments classified as having AWC values that reflected primarily
child‐directed speech, over 30% of the time, on average, care-
givers were engaging verbally with other individuals (i.e., non‐
tCDS). Thus, tCDS was spread out over a variety of different
activities and frequently occurred with non‐tCDS speech to
other children or adults. The amount of time spent during non‐
tCDS activities was highly variable across families. Note the
striking similarity of these distributions across language groups.

Figure 3 illustrates that, in both groups, dense tCDS segments
occurred at all hours of the day, even for activities which could

typically be associated with bedtime, such as booksharing. Thus,
families varied both in the types of activities in which they
engaged and in when those activities occurred across the day.

3.3 | Do Features of Talk Vary by Activity Type in
Everyday Speech?

We conducted hierarchical linear mixed models for each of the
five speech measures using the lme4 package (Bates et al. 2015),
summarized in Figure 4. Only families who engaged in the
respective activity were included in the models. Family and
segment were treated as random effects on the intercept for all
models except for MLUw (Matuschek et al. 2017). ForMLUw, we
only included a random intercept of family; including segment
resulted in a singular fit, suggesting that themodelwas overfit.We
first explored models including a factor of activity type (book-
sharing, other child‐centered activities, adult‐centered activities,
non‐tCDS), with child word tokens/hour as a covariate. Child
tokens/hour was significant in all models (Fs> 11.16, ps< 0.001),
except proportion imitations/expansions (F = 2.10, p = 0.15),
indicating that child speech was related to most caregiver mea-
sures. Before interpreting any differences by activity type across
groups, we tested if language group or SES were potential mod-
erators of activity type. SES did not increase overall model fits as a
moderator in any model (χ2s < 3.80, ps > 0.15). In contrast, lan-
guage group showed several significant moderation effects. Thus,
we present models for all measures, with language group as a
fixed effect and its interaction with activity type. We used the
emmeans package (Lenth 2025) to calculate estimated marginal
means (EMMs) (e.g., adjusted for covariates, fixed effects, random
effects) and to conduct post‐hoc pairwise comparisons for final
models. EMMs and standard errors (SE) are provided in Table 3.
See Table S3 and Table S4 for descriptive statistics and Supporting
Information S1: Figure S5 for boxplots with raw data. Multiple

FIGURE 2 | Minutes per activity as a proportion of 1 h in English‐ (n = 45) and Spanish‐ (n = 45) speaking families. Zeros were imputed in families
when those activities did not occur in order to better evaluate proportion of the total hour across all participants. Horizontal lines reflect median;
diamonds represent mean; top and bottom of boxes reflect interquartile range. Dots reflect individual participants.

Infancy, 2025 7 of 16

 15327078, 2025, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/infa.70051 by C

arnegie M
ellon U

niversity, W
iley O

nline L
ibrary on [06/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



FIGURE 3 | Time of day by activity type for English‐speaking (n = 45, solid circles) and Spanish‐speaking (n = 45, open circles) families. Each dot
represents one of the six audio segments per family. Dots are jittered to more easily view the distribution of all observations. See Table S1 for more
information regarding the number of days for recording.

FIGURE 4 | Estimated marginal means (EMMs) by activity type based on final linear mixed effects models, controlling for children's total word
tokens, for English‐ (n = 45, solid circles) and Spanish‐speaking (n = 45, open circles) families. Error bars represent the 95% confidence interval.
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comparisons were corrected using the Bonferroni method
(alpha = 0.05), grouping simple main effects on activity and lan-
guage. For pairwise comparisons, EMMs for booksharing and all
other activities include only those participants who provided data
to both types of activities, and for all other activity comparisons,
EMMs include all participants.

The top panel of Figure 4 displays how each of the three lin-
guistic measures (tokens/min, types/min, and MLUw) varied as
a function of activity type for families from each language
group. Note first that the rate of word tokens was highest in all
tCDS compared to non‐tCDS activities, on average, for both
English‐ and Spanish‐speaking groups (ts > 11.26, ps < 0.001).
Thus, caregiver speech contained more words per minute in
contexts when that speech was directed to the target child than
when it was directed to others around the target child. There
was a statistically significant interaction between activity type
and language group (p = 0.02). Tokens/min was higher, on
average, during booksharing compared to other child‐centered
activities in the English‐speaking families, t (1391) = 3.98,
p = 0.001. This pattern was similar, but not significant for the
Spanish‐speaking families, t (1407) = 1.88, p = 0.97. Note that
books and other child‐centered activities were not significantly
different from adult‐centered activities in tokens/min for both
English‐ and Spanish‐speaking families (ts < 2.68, ps > 0.12).

We saw a different pattern across activities for the measure of
word types/min. In both language groups, types/min were
highest in adult‐centered activities, compared to other child‐
centered activities and non‐tCDS (ts > 5.96, ps < 0.001). There
was a statistically significant interaction between activity type
and language group (p = 0.02). More word types/min were
produced, on average, during adult‐centered activities versus
booksharing in English‐speaking families, t (1413) = 4.71,
p < 0.001), although this trend did not achieve statistical

significance in the Spanish‐speaking families, t (1349) = 2.84,
p = 0.07. Note that the number of different word types/min did
not reliably differ between book‐sharing and other types of
child‐centered activities in either the English‐ or the Spanish‐
speaking families (ts < 0.95, ps = 1.0). Thus, both types of
child‐centered activities were associated with similar levels of
lexical diversity and did not differ from adult speech during
non‐tCDS periods.

Turning now to MLUw, Figure 4 shows that across both lan-
guage groups, utterances during booksharing were longer, on
average, than during other child‐centered, adult‐centered, and
non‐tCDS activities, ts > 3.38, ps < 0.005. The interaction be-
tween activity type and language group was not statistically
significant (p = 0.45). Interestingly, MLUs were higher in non‐
tCDS activities than in other child‐ and adult‐centered activities
(ts > 9.38, ps < 0.001), which were not statistically different
from each other, t (1239) = 2.44, p = 0.09. Thus, out of all child‐
and adult‐centered activities, utterances during booksharing
were the longest, having average levels that were more similar
to non‐tCDS than to the other tCDS activities.

The bottom two panels in Figure 4 explored the interaction‐
based measures, responses and imitations/expansions. Note
first that caregivers were more likely to respond to children's
utterances during booksharing than in adult‐centered activities
in both groups (ts > 3.62, ps < 0.003). There was a statistically
significant interaction between activity type and language group
(p = 0.03). For English‐speaking families, caregivers were also
more likely to respond during booksharing than during other
types of child‐centered activities, t (804) = 4.31, p < 0.001. This
trend was similar but not reliable in the Spanish‐speaking
families, t (796) = 1.80, p = 0.65. In English‐speaking families,
the proportion of child utterances to which an adult responded
was similar across both child‐ and adult‐centered activities, t

TABLE 3 | Estimated marginal means (EMM) and standard errors (SE) per type of activity in English‐ (n = 45) and Spanish‐speaking (n = 45)
families.

Measure EMM (SE)
Activity type Tokens/min Types/min MLUw Proportion responses Proportion Imit/Exp
English

tCDS

Child‐centered books 88.8 (6.01) 28.3 (4.64) 4.66 (0.13) 2.40 (0.12) 0.42 (0.08)

Other child‐centered 65.0 (3.34) 23.7 (2.23) 3.65 (0.08) 1.87 (0.07) 0.40 (0.08)

Adult‐centered 74.7 (3.59) 52.1 (2.49) 3.49 (0.09) 1.87 (0.08) 0.35 (0.08)

non‐tCDS 35.3 (3.23) 20.2 (2.12) 4.26 (0.08) — —

Spanish

tCDS

Child‐centered books 63.9 (6.77) 22.2 (5.26) 3.94 (0.13) 2.09 (0.14) 0.38 (0.08)

Other child‐centered 51.1 (3.47) 19.8 (2.35) 2.93 (0.08) 1.84 (0.07) 0.36 (0.08)

Adult‐centered 56.0 (3.62) 38.0 (2.50) 2.77 (0.09) 1.57 (0.08) 0.31 (0.08)

non‐tCDS 29.8 (3.27) 18.1 (2.15) 3.54 (0.08) — —
Note: EMM and SE were derived from final models. For tokens/min, types/min, and proportion responses, models included interaction terms. For MLUw, the final model
included activity and language as main effects, without the interaction term. For proportion of imitations/expansions, neither language nor activity type were significant
fixed effects, however, for descriptive purposes we provide estimated marginal means from a model with both activity and language as main effects. A visual
representation of these values can be seen in Figure 4.
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(777) = 0.10, p = 1.0. In contrast, caregivers in Spanish‐speaking
families were more likely to respond to a child utterance during
other child‐centered than during adult‐centered activities, t
(769) = 3.47, p = 0.005.

Finally, for the proportion of imitations/expansions, the main
effect of activity type did not meet the prespecified level of
statistical significance (p = 0.055) in our baseline model. Thus,
while imitations and expansions were, on average, higher dur-
ing book sharing than during other types of child‐centered ac-
tivities (books EMM = 0.40, SE = 0.08; other child‐centered
EMM = 0.38; SE = 0.08), and while other child‐centered activ-
ities included more imitations and expansions than adult‐
centered activities (adult‐centered EMM = 0.33, SE = 0.08), no
differences were statistically reliable. Moreover, the main effect
of language and the language by activity interaction terms did
not significantly increase overall model fit (χ2s > 1.96;
ps > 0.16).

3.4 | How Stable Are Features of Speech to
Children Within Families Across Activity?

To answer this question, we conducted zero‐order Pearson's
correlations across activities for each measure, collapsing across
groups to ensure sufficient power, minimize spurious findings,
and evaluate individual differences. We considered an r > 0.3 as
moderate and an r > 0.5 as a large effect size, and results should
be considered primarily descriptive.

We examined stability by considering comparisons across ac-
tivity types for each of the different measures. As shown in
Table 4 and Figure 5, correlations for all measures between
booksharing and other child‐centered activities were generally
moderate to strong (rs = 0.23–0.67), suggesting that most fea-
tures indicated stability within families across these two activity
types. Thus, caregivers who tended to talk more, use longer
utterances, and respond more to children's utterances during
booksharing also tended to do so during other types of child‐
centered activities, like play or dressing (types per min was
the only measure with effects under 0.3, r = 0.23). Correlations

were somewhat weaker between booksharing and adult‐
centered activities (rs = 0.02–0.41), and between other types of
child‐centered and adult‐centered activities (rs = 0.08–0.69).
Correlations with periods of non‐tCDS were small to large for
word tokens and MLUw (rs = 0.24–0.54), and generally weaker
for word types (rs = 0.01–0.22). When considering each feature,
effect sizes for tokens/min (rs = 0.24–0.65) and MLUw
(rs = 0.26–0.69) were generally stronger, while types/min
(rs = 0.01–0.23), proportion of responses (rs = 0.21–0.36), and
imitations/expansions, (rs = 0.02–0.32) were generally weaker.
Thus, there was evidence of moderate to strong stability across
child‐centered activities (i.e., booksharing vs. other child‐
centered activities) and in some measures, particularly, word
tokens and MLUw.

4 | Discussion

What are caregivers doing when they talk to their child and how
do linguistic and interactional features of everyday speech differ
across activities and across families? Are families stable in how
they talk to their child regardless of what they are doing? Here,
we shed new light on these questions by using daylong re-
cordings to describe the landscape of activities that naturally
occur day‐to‐day in a linguistically‐diverse sample of families in
the Western U.S. We discuss our key findings and their
implications.

First, we found that caregivers directed speech to young chil-
dren across many types of activities throughout the day,
including both child‐centered activities, when the child was the
focus and adult‐centered activities when caregivers were
focused on their own activities. On average, only about 50% of
the 60‐min sample in each family consisted of child‐centered
activities. Notably, even during these densest segments of
tCDS, caregivers sometimes did not engage verbally with the
target child, but did so with other adults or children (i.e., non‐
tCDS). These patterns corroborate previous findings noting the
ebb and flow of speech to and around children in naturalistic
environments (Rosemberg et al. 2020, 2023; Soderstrom and
Wittebolle 2013; Tamis‐LeMonda et al. 2017). Activities tended

TABLE 4 | Zero‐order correlations between activities for linguistic and interactional features of caregiver speech for English‐ and Spanish‐speaking
families.

tCDS activities tCDS versus non‐tCDS activities

Books £ Other‐
CC (n = 42)

Books £ AC
(n = 42)

Other‐
CC £ AC
(n = 90)

Books £ non‐
tCDS (n = 42)

Other CC £ non‐
tCDS (n = 90)

AC £ non‐
tCDS (n = 90)

Word
tokens/
min

0.65 0.29 0.26 0.34 0.51 0.24

Word
types/min

0.23 0.14 0.08 0.01 0.22 0.19

MLUw 0.67 0.41 0.69 0.26 0.54 0.44

Prop resp 0.36 0.21 0.27 — — —

Prop
imit/exp

0.32 0.02 0.31 — — —

Note: Effect sizes > 0.3 are in bold.
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to be short and varied. Additionally, activities were layered such
that one or more caregivers engaged verbally with the child
while doing many things (Gilkerson et al. 2017), interspersed
with talking to others apart from the target child. The relatively
small proportion of time spent in booksharing and play was an
important reminder that prototypical, child‐centered activities
likely represent a small slice of the everyday verbal interactions
between caregivers and young children in many families
(Demir‐Lira et al. 2019; Soderstrom and Wittebolle 2013). Note
that these patterns were very similar in our English‐ and
Spanish‐speaking families, revealing common patterns in the
daily lives of families with two‐year‐old children.

Second, building on prior work focusing on child‐centered ac-
tivities (Hoff‐Ginsberg 1991; Soderstrom and Wittebolle 2013;
Tamis‐LeMonda et al. 2019), we observed that children experi-
enced different linguistic and interactive cues that are poten-
tially valuable for language learning when caregivers were
engaging in booksharing or other types of child‐centered activ-
ities, compared to when caregivers were engaging in adult‐
centered activities. In general, all child‐centered activities ten-
ded to include fewer word types and more verbal responses to
children's utterances than adult‐centered activities. It is possible
that caregivers were more likely to repeat words during child‐
centered activities, including booksharing, lowering the levels
of lexical diversity compared to adult‐centered activities. This
may be advantageous, as repetition may be helpful for word

learning and building word meaning. Repetition can occur in
various ways including self‐repetition in variation sets, expan-
sions, and dialogic repetition (Brown 1998; Fusaroli et al. 2023;
Küntay and Slobin 1996), as well as when children are exposed
to the same words across varied sentential contexts (Horst 2013;
Schwab and Lew‐Williams 2016; Newman et al. 2016; Tamis‐
LeMonda et al. 2019). More frequent responses by caregivers
may reflect the fact that they are tuning into the child's interests
and providing predictable, consistent frames that can reinforce
learning and provide a “conceptual springboard” for word
learning (Tamis‐LeMonda et al. 2019, 2149). More frequent re-
sponses to child speech may result in fewer word types. Care-
givers may be repeating or expanding on familiar words that the
child is also using during the interaction, thereby, supporting
the acquisition of meaning (Nelson 1985). Future studies which
directly assess caregiver responses together with measures of
repetition are needed to explore these possible scenarios.

While there were few differences between booksharing and
other types of child‐centered activities in terms of lexical di-
versity (Tamis‐LeMonda et al. 2019), booksharing was associ-
ated with more word tokens, reliably in the English‐speaking
families (Tamis‐LeMonda et al. 2019; Weizman and Snow 2001)
and trending in the Spanish‐speaking families. Moreover,
caregivers produced longer utterances and were also more likely
to respond to their child's utterances during booksharing than
during adult‐centered activities. These findings support many

FIGURE 5 | Scatterplots of the associations between booksharing and other‐child‐centered activities by speech feature for the English‐ and
Spanish‐speaking families who engaged in booksharing (n = 42). Values represent Pearson's r and shaded areas represent 95% confidence intervals.

Infancy, 2025 11 of 16

 15327078, 2025, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/infa.70051 by C

arnegie M
ellon U

niversity, W
iley O

nline L
ibrary on [06/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



prior studies suggesting that booksharing affords optimal op-
portunities for back and forth verbal engagement (Hoff‐Gins-
berg 1991; Montag 2019; Snow et al. 1976; Sosa 2016). However,
our observation of similar levels of lexical diversity in book-
sharing and other types of child‐centered activities contrasts
with some previous findings (e.g., Demir‐Lira et al. 2019; Hoff‐
Ginsberg 1991). These differences could be due to the fact that
the children in our study were different ages or because our
families read books or engaged in child‐centered activities that
were more likely to encourage repetition than in previous
studies. In addition, our measure is a rate (per minute)
computed within a segment, rather than an absolute count or
type/token ratio. We initially chose to normalize our measures
by minutes per activity per segment in order to allow direct
comparisons across activities that varied in duration. However,
this approach highlights the fact that our activities were boun-
ded within each 10‐min segment, thus capturing clusters of
interactions throughout the day. The properties of these boun-
ded interactions may be different from those of the samples used
in previous studies.

We also found evidence that many positive features of caregiver
speech were seen during adult‐centered activities. There were
few differences between adult‐ and child‐centered activities in
word tokens and MLUw. Moreover, adult‐centered activities
were more lexically diverse, on average, than other types of
child‐centered activities, including booksharing. Adult‐centered
activities, such as shopping or caring for another child, involve a
greater variety of actions and objects, and therefore, may elicit a
greater variety of words and word referents than activities such
as play or dressing. When adults comment on their own activ-
ities, children have more opportunities to be exposed to familiar
and unfamiliar words than in routine child‐centered activities.
Thus, the role of speech to children during adult‐centered ac-
tivities should also be valued when considering language
learning opportunities. In the reality of daily life, rich and
supportive periods of tCDS can occur during a broad array of
activities that reflect, in part, what caregivers need to get done in
a given day, such as meals and shopping, as well as child‐
centered activities in which the child is the focus.

Our strategy also allowed us to directly compare features of
tCDS with the speech children hear that is not directed to them
(i.e., non‐tCDS or “overheard”). We found longer average
MLUw in non‐tCDS than in child‐centered activities and in
adult‐centered activities in both groups of families, although
average MLUw in non‐tCDS was not longer than in book-
sharing. This suggests that overhead speech may also provide
important cues to learning (Foushee et al. 2016; Foushee and
Srinivasan 2024; Girouard‐Hallam and Norris 2024).

Third, we found that features of tCDS and non‐tCDS were stable
within families. Our findings extend previous work with pri-
marily middle‐to higher‐SES English‐speaking families (e.g.,
Bornstein et al. 1999) by examining evidence for stability in
English‐ and Spanish‐speaking families from a diverse sample.
The evidence for stability in children's language environments
suggests that families tend to behave relatively consistently
throughout the day, maintaining their relative rank ordering
compared to other families, even if they are engaging in

different activities. Thus, while some activities may be more or
less likely to elicit different linguistic or interactional features of
speech, on average, the individual tendencies of caregivers may
be relatively stable for some features. For example, even though
booksharing resulted in the longest utterances on average, we
found within‐family correlations on most measures between
booksharing and other types of child‐centered activities. This is
consistent with the proposal that some families use longer or
shorter utterances than other families during all activities in
which they engage with the child. The strong correlation be-
tween AWC in the densest segments and AWC/hour averaged
over the entire daylong recording also suggests stability within
individual families (Ferjan Ramírez and Hippe 2024). Note that
evidence for stability in daylong naturalistic recordings is
particularly striking since activities may have involved different
caregivers (e.g., mother during booksharing, grandfather during
play), unlike in laboratory or structured home‐based observa-
tional studies.

However, evidence for stability varied depending on the activ-
ities and measures selected. The largest effects were seen when
comparing booksharing to other child‐centered activities and
when using measures of word tokens and MLUw, both of which
may reflect verbosity rather than qualitative features of lan-
guage interaction. It is important to note that examining sta-
bility between booksharing and other types of activities was only
possible in the half of the families who engaged in this activity
on the recording day. Thus, the strength of these relations re-
flected only these families, and not our entire sample. Word
types and responsiveness showed less stability, suggesting that
these aspects of tCDS may be more influenced by the types of
activities in which caregivers engage in with their children than
those measures which reflect overall amount of speech or
talkativeness. Note that evidence for stability does not suggest
that caregivers are not able to change. Instead, acknowledging
stability can provide insights into the preferences or tendencies
that caregivers bring to the learning context and may help to
identify particular areas of caregivers' strengths and their po-
tential for change. Further, supporting caregivers in how they
engage verbally in one activity may allow positive behaviors to
generalize to other activities.

4.1 | Similarities and Differences Between
Language Groups

In our English‐ and Spanish‐speaking samples, we found many
patterns that were similar. For example, there was a similar
range in AWC counts between the most and least talkative
families, families in both groups divided their time in similar
ways across child‐ and adult‐centered activities, and activities
occurred across the day. It was also notable that booksharing
occurred in only half the families in each group. Importantly,
many of the features of tCDS by activity type were remarkably
similar across groups. It could be that the lack of these group
differences reflect the wide within‐group variation in the mea-
sures used here. It is also possible that any systematic differ-
ences reflect small, rather than moderate to large effects, that
could not be reliably observed in our sample.
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At the same time, our results revealed a few minor differences
in how features of tCDS varied across activity type by language
group, specifically, in word tokens, lexical diversity, and pro-
portion responses. We are cautious to interpret between‐
language differences in number of word tokens and types,
because they may result from linguistic factors (e.g., “Give it to
me” in English is four words but one‐word in Spanish, “dám-
elo”) that are unrelated to the variation in caregiver behaviors
that we are trying to capture. Language differences during
booksharing could also be due to the types of books (e.g., picture
vs. narrative; monolingual vs. bilingual) shared by the families.
While most Spanish‐speaking families read books in Spanish,
some read bilingual or English books which may have altered
interactions in ways that resulted in fewer word tokens or more
asides about word meanings or pronunciation (Read et al. 2021).
Ongoing analyses are exploring the types of books that families
chose in relation to the linguistic features of the speech occur-
ring during booksharing episodes (Read et al. 2023).

4.2 | Limitations

We sampled activities during the six densest 10‐min periods of
recording (by AWC) that were determined to be tCDS, but did
not analyze the many moments in the day that were charac-
terized by sparser tCDS, speech provided by other children, or
periods that were predominately non‐tCDS (de Barbaro and
Fausey 2022; Ferjan Ramírez and Hippe 2024). This sampling
strategy may have resulted in an overrepresentation of partic-
ular types of activities (e.g., see Demir‐Lira et al. 2019 for book
sharing estimates) and did not consider how time of day might
also impact caregiver speech (Casillas et al. 2019). Moreover,
because our sample was limited to 10‐min segments that were
aggregated for each family from many parts of the day, we could
not analyze how continuity of activity might impact our find-
ings. Though our goal was to be systematic and consistent in our
judgments about the start and end of activities, the lack of video
data limits our understanding of the language environment
context. We could not provide a comprehensive picture of the
frequency and duration of different activity types, since we
systematically omitted those that may have occurred in periods
of less dense tCDS. Additionally, while normalizing by activity
duration (e.g., types/min) allowed us to compare across activ-
ities of different lengths, the use of other types of measures may
have revealed different patterns. In fact, further analyses have
indicated that our episodes of booksharing were higher in lex-
ical diversity compared to non‐booksharing episodes when us-
ing measures that are based on units of words that are not
normalized by time (e.g., measure of textual lexical diversity
(MTLD), lexical density, lexical frequency, and lexical contex-
tual diversity, https://osf.io/q26jx/overview; Read et al. 2023).
These issues point to how different measures of lexical diversity
may be capturing different aspects of talk and the challenges
associated with interpreting the construct of lexical diversity
across studies that use different measures.

Our families represented only a small portion of the many
diverse populations living in the U.S. who care for 2‐year‐old
children. We invite replication of our findings with samples
from other sociocultural and language communities. The

specific types of activities that would be considered as “child‐
centered” versus “adult‐centered” may vary within and between
different communities. Other factors not examined, such as
speech heard from media and the number of adult caregivers or
older siblings (Bohn et al. 2024; Cycyk and Hammer 2020), were
also not tested in relation to speech measures. Future studies
should explore patterns of tCDS in different familial contexts, as
well as longitudinally across development. The patterns that we
observed might shift over time, as practices adapt to changing
family needs. While our occupation‐ and education‐based
measure of SES was not a significant moderator in our ana-
lyses, we did not explore other SES‐related factors which could
have moderated our effects, for example, stress or financial
insecurity (Ellwood‐Lowe et al. 2021; Roby and Scott 2022). We
also chose to include commonly‐used measures in the field with
proposed links to child outcomes, however, there are numerous
lexical, grammatical, conceptual, and pragmatic measures of
caregiver speech that may provide additional insights into
theoretically‐important and clinically‐relevant outcomes (Best-
gen 2025; Fergadiotis et al. 2015; Hirsh‐Pasek et al. 2015; Tamis‐
LeMonda et al. 2019). Finally, we did not link features of
caregiver verbal engagement to child outcomes, a critical area of
future research.

5 | Conclusion

This study provided a broad picture of the activities in which
caregivers and their 24‐month‐old children engaged verbally
during their everyday experiences. Our findings showed
that families engaged with young children in multiple ways.
Naturally‐occurring speech to young children occurred during a
variety of child‐centered, as well as adult‐centered, activities.
Prototypical child‐centered activities were more likely to involve
back‐and‐forth conversations, yet adult‐centered activities were
characterized by more lexical diversity. Booksharing was asso-
ciated with longer utterances, but was not different from other
types of child‐centered activities in lexical diversity and some
aspects of caregiver responsiveness. Given that booksharing was
uncommon in about half of the families, it will be fruitful to
explore other ways that families can support early language
interactions. This study also showed that there are relatively
stable individual differences among caregivers, especially in
word tokens and MLUw, regardless of the activities in which
they engage. Overall, findings revealed that variation in child‐
directed speech is both attributable to what families do and
the tendencies of individual families. Moreover, these findings
illuminated several ways in which talking to children during a
variety of everyday activities offers rich potential learning
opportunities.
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