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Everyday activities are replete with contextual cues for infants to exploit in the service of learning words. Nel-
son’s (1985) script theory guided the hypothesis that infants participate in a set of predictable activities over
the course of a day that provide them with opportunities to hear unique language functions and forms.
Mothers and their firstborn 13-month-old infants (N = 40) were video-recorded during everyday activities at
home. Transcriptions and coding of mothers’ speech to infants—time-locked to activities of feeding, grooming,
booksharing, object play, and transition—revealed that the amount, diversity, pragmatic functions, and
semantic content of maternal language systematically differed by activity. The activities of everyday life shape
language inputs to infants in ways that highlight word meaning.

Everyday activities contain abundantly rich, multi-
modal cues to word meaning. Yet, developmental
scientists strip away the layers of contextual rich-
ness that naturally accompany the speech directed
to infants. They tend to examine infants’ language
experiences and learning in unfamiliar laboratory
settings with novel toys or objects, where parents
are instructed to “act as they naturally would at
home.” Although this approach suitably addresses
many key questions around early language devel-
opment—ranging from infants’ capacities for statis-
tical learning to the nature of language interactions
during joint attention—it falls short of capturing
the essence of infants’ experiences at home, where
language learning actually takes place. Scientific
methods that rely on structured tasks operate like a
camera lens: As the foreground of infant–caregiver
interaction is brought into focus, the background
retreats into an incomprehensible blur.

Here, we flip the foreground-background lens on
infant language experience by investigating the lan-
guage mothers spontaneously direct to infants dur-
ing everyday activities at home. Infants participate
in a set of predictable activities each day—play,
feeding, grooming, and so forth—that likely frame
their language experiences and offer salient cues to
word meaning. Accordingly, contextual regularities
in everyday language input might be vital for
word-to-world mappings.

Scripts and Activities

Over three decades ago, Katherine Nelson pro-
posed the straightforward yet theoretically elegant
idea that everyday “scripts” organize children’s
cognitive and language development (Lucariello &
Nelson, 1985, 1986; Nelson, 1985). As young chil-
dren engage in cultural activities, they come to
learn that events are structured around a reliable
set of actions and accompanying objects. These
scripts are characterized by a “syntagmatic dimen-
sion” (De Saussure, 1959; Nelson, 1985), with com-
ponent pieces relating to one another spatially,
temporally, and causally. For example, a bathtime
script involves the organized events of filling a tub
with water, adding soap, getting wet, sponging the
body, and then drying off with a towel. Some parts
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of the script are constant and obligatory, whereas
others vary to fill the “slots” of the event structure:
During feeding, a liquid must be poured into a cup
before drinking, but sometimes juice is poured and
other times milk is poured. Nelson’s empirical
research confirmed the functional importance of
scripts for learning and memory: Young children
better recall a list of words when researchers frame
questions around scripts (“Tell me the things you
could eat in the morning”) than when they merely
prompt for memory (“Tell me the words you
remember”; Lucariello & Nelson, 1985). Although
script theory was originally applied to preschoolers’
memory, it provides a valuable framework for
understanding the social-cultural context of early
language development.

Around the same time that Nelson introduced
script theory, Catherine Snow highlighted the con-
textual-boundedness of early language learning.
She observed that children’s first utterances are lim-
ited to the concrete here-and-now, but over time
extend to the remote and abstract (Snow, 1983, p.
175). Accordingly, children participate in frequently
recurring routines (Snow, 1983; Snow, Dubber, &
de Blauw, 1982; Snow, Perlmann, & Nathan, 1987)
or “interaction formats” (Bruner, 1985) that become
highly predictable and allow children to infer word
meaning.

Amount and Diversity of Language During Everyday
Activities

Contemporary research buttresses the theoretical
propositions of Nelson, Snow, and Bruner by docu-
menting differences in parents’ language inputs to
infants across activities. Booksharing, object play,
feeding, and grooming, for example, may be dis-
tinct in the amount, lexical diversity, and pragmat-
ics of language to infants.

Booksharing, a commonly studied activity, con-
tains rich vocabulary. Extensive audio recordings of
12- to 29-month-old infants at home (n = 6) and
day care (n = 6) revealed high lexical diversity dur-
ing booksharing followed by play (Soderstrom &
Wittebolle, 2013). Maternal speech during bookshar-
ing is dense, structurally complex, lexically diverse,
high in questions, and low in regulatory/directive
language compared with speech in other activities
(Choi, 2000; Hoff, 2006; Snow et al., 1976; Tamis-
LeMonda, Song, Leavell, Kahana-Kalman, & Yoshi-
kawa, 2012; Weizman & Snow, 2001), in part
because the text of picture books presents an abun-
dance of unique words (Montag, Jones, & Smith,
2015). The lexical variability of language inputs

during booksharing may explain why 2-year olds
produce high rates of contingent replies to mothers
in this activity (Hoff, 2010).

Object play likewise contains high-quality lan-
guage input. Mothers direct more didactic and
responsive language to their 21-month-olds during
object play than during feeding (Bornstein, Tamis-
LeMonda, & Haynes, 1999; Flynn & Masur, 2007).
And, because children produce many manual
actions as they play with objects—pressing buttons,
flipping switches, pushing cars, feeding dolls—ob-
ject play might result in high exposure to verbs.
Chinese and U.S. mothers used more verbs during
object play with their infants, but more nouns dur-
ing booksharing (Tardif, Gelman, & Xu, 1999).

Feeding and grooming are common activities
that likely vary from mother to mother, depending
on how mothers construe the activity (Hoff, 2006).
Parents who consider feeding and grooming as a
time to get things done—eating, washing, dressing
—might talk little during these activities. In fact,
didactic speech during feeding is lower than it is
during booksharing or play (Bornstein et al., 1999;
Flynn & Masur, 2007). Although language overall
might be lower during feeding than other activities,
variation among mothers predicts children’s subse-
quent vocabulary development (Beals, 1997; Dickin-
son & Tabors, 2001; Weizman & Snow, 2001).

Finally, infants spend lots of time just hanging
around and transitioning among activities—wan-
dering and practicing gross motor skills—which
might provide opportunities to hear language
aimed at regulating actions. When left to explore
their environments, infants cover a lot of ground,
moving from one place to another, even in a room
devoid of toys (Hoch, Rachwani, & Adolph, 2017).
Walking infants produce over 2,000 steps in many
short locomotor bouts, with frequent falls (Adolph
et al., 2012). These episodes might present infants
with opportunities to hear words for gross-motor
actions. In a laboratory task in which mothers
encouraged or discouraged their 12- and 18-month-
olds to crawl or walk down slopes, they rarely used
descriptors or nouns, but frequently used language
comprised many predicates (“Walk down”; Karasik,
Tamis-LeMonda, Adolph, & Dimitropoulou, 2008).

Semantics of Language During Everyday Activities

The predominant focus on amount and diversity
of language to infants fails to describe the content of
speech across activities. Yet, the composition of
children’s language suggests that high semantic
regularity characterizes input. Semantic network
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analyses of children’s developing vocabularies
reveal meaningful structure in the developmental
timing and composition of word acquisition. Analy-
sis of 130 nouns learned prior to 30 months, from
the Wordbank corpus of 60,000 infants (Frank, Bar-
ginsky, Yurovsky, & Marchman, 2016), showed that
infants most readily learned words that shared
semantic and phonological similarity with other
words in the learning environment (Hills, Maouene,
Maouene, Sheya, & Smith, 2009). It appears that the
words children learn stand out as central “figures
in a many-word ground” (Hills et al., 2009, p. 737).

Study of a single child followed from birth to
age 3 years revealed that early word learning is
context-bound (Roy, Frank, DeCamp, Miller, &
Roy, 2015). The lead author (and father of the child)
gathered 200,000 hr of data from cameras situated
in all rooms of the house. The rich data were mined
for the locations and times that people directed
specific words to the child, resulting in word “dis-
tinctiveness” scores that comprised spatial, tempo-
ral, and linguistic word contexts. The contextual
distinctiveness of words predicted when in devel-
opment they were acquired. Semantic network
analyses and Roy’s big-data documentation of his
child’s word learning spark questions about the
nature of language to infants. To what extent is
maternal language meaningfully structured around
the activities of everyday life?

To date, studies of language inputs across every-
day activities focus primarily on amount of speech
directed to infants, with rare attention to the
semantic content of that speech. Moreover, the small
samples of otherwise notable investigations (e.g.,
the one child in the Roy et al. study; six children in
the Soderstrom work; one child and mother sharing
a familiar book in Snow’s seminal study) under-
score the need for descriptions of natural language
inputs in a larger sample. Presumably, there exists
semantic regularity in language inputs that infants
can leverage in the service of word learning, yet no
study has systematically examined this possibility.

Current Study: Testing Specificity in Language Inputs

The syntagmatics of script theory would suggest
powerful regularities in word-activity associations
that infants may leverage to infer word meaning.
We aimed to document whether and how features
of maternal speech change as infants engage in dif-
ferent activities in the natural home setting. From
video-recordings, we tested whether mothers’
amount of language, lexical variability, pragmatic
functions of speech acts, and semantic content of

language systematically vary across activities of
feeding, grooming, booksharing, object play, and
transition time.

We first examined conventional indicators of
maternal language amount and diversity, followed
by the pragmatics of maternal language—referential
and regulatory utterances. Referential utterances are
declaratives or interrogatives that function to teach
infants “about the world,” and regulatory utter-
ances are imperatives that function to teach infants
“how to act in the world” (Tamis-LeMonda et al.,
2012). For example, while sharing a meal, a mother
might label foods (“Those are peas. Green peas.”)
and then direct her child to “Eat” and “Use your
spoon.” Similarly, during book-sharing, a mother
might point to objects in pictures (“See the moon?”
“That’s a teddy”) and then instruct her child to
“Turn the page.” We hypothesized that word
tokens, word types, and referential language would
be highest during booksharing, followed by object
play. In contrast, we expected grooming, feeding,
and transition time to contain fewer words and
word types than booksharing and play, and rela-
tively high regulatory language.

Most centrally, we tested context-specificity in
the semantics of mothers’ speech to infants—
namely the precise words infants encounter during
each activity. In line with script theory, we hypoth-
esized that infants would be more likely to hear
certain words and less likely to hear other words
during certain activities than others, thus presenting
the first quantitative test of word use during natu-
rally occurring home activities. For example, we
expected nouns for body parts and clothing to be
prevalent during grooming but be infrequent dur-
ing other activities; words for foods and utensils to
be prevalent during feeding, but infrequent other-
wise, and so on. If scripts indeed organize infants’
language experiences, then infants have ample
opportunities to leverage contextual cues to discern
word meaning, a finding that would complement
network and statistical learning models of chil-
dren’s early language development (Saffran, Aslin,
& Newport, 1996; Smith & Yu, 2008).

Nonetheless, although home activities may be
characterized by specificity in language inputs, we
wondered how much specificity exists and for which
activities? Unlike laboratory tasks, where research-
ers impose structure on interactions—for example,
by ensuring that all dyads attend to and communi-
cate about identical toys in the context of play—
home activities vary and span different locations
and can include just about any object mother or
infant chooses to introduce. Perhaps then, language
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input during home activities is less routinized and
structured than might be expected.

Method

Participants

Participants were 40 European American moth-
ers and their 13-month-olds (M = 13.7, SD = 0.40),
balanced for sex (girls = 20), and recruited from pri-
vate obstetric and pediatric groups in a large
metropolitan area. All infants were firstborn, full-
term, and free of prenatal or postnatal health prob-
lems. At the time of assessment, all were typically
developing without any known language problems.
Infants averaged 78.83 words in comprehension
(SD = 54.81) and 11.98 words in production
(SD = 17.64). Participants were from middle- to
upper-middle class white, English-speaking
families. Eighty-five percent of mothers (M =
33.19 years of age, SD = 4.38) and 79% of fathers
(M = 35.89, SD = 5.56) had completed at least
16 years of schooling. All but one mother was mar-
ried to the infant’s father. Mothers uniformly identi-
fied themselves as the primary caregivers to
children. About half (47.5%) were not working, 10%
worked part time, and the remaining 42.5% worked
full time. The study is part of a larger video project
on infants’ everyday play and language experi-
ences, with this portion conducted between 2015
and 2017.

Procedures

Mother–infant dyads were visited in their
homes when infants were alert and rested and
were videorecorded for 45 min during sponta-
neously occurring everyday activities. Visits were
scheduled weekdays, during the day, right after
the infant woke up from a nap, when no one but
mother was around. If the researcher arrived
before the infant awoke, the demographic ques-
tionnaire was given to mothers. After a brief
warm-up period in which the infant and mother
got used to the researcher’s presence, mothers
were asked to go about their everyday routines
and do whatever they would otherwise do if the
researcher was not there. They were told that we
sought to understand the everyday behaviors and
experiences of infants. The researcher followed
with a hand-held camera, remained at a distance,
did not interact with infant or mother, always
kept the infant in camera view, and zoomed in
when necessary.

Coding of Activities

Each minute of the 45-min observation was
coded into one of the five activities (feeding, groom-
ing, booksharing, object play, and transition time)
based on what the infant was doing. Thus, if
mother was busy cooking while the infant was at
play, we coded the infant’s activity as object play.
If two activities occurred in the same minute, the
dominant activity was coded if it lasted over 30 s.

Feeding was coded when the infant was having a
meal or occupied with a snack but not engaged in
another activity, typically (but not necessarily)
seated in a high chair. Grooming included being
bathed, dressed, washed, having hair brushed, hav-
ing a diaper change, or having hands and face
wiped clean following a snack. Booksharing was
coded when the child was involved with a book(s)
and could include mother reading the book, look-
ing at pictures and talking about them, or even
silence. Traditional books and electronic toys that
told stories, sang songs, or labeled letters and
objects counted as booksharing. Object play was
defined as visual and tactile engagement with a toy
or object (excluding books, which counted as liter-
acy). Transition was coded when infants wandered
around or just hung out without engaging in the
activities described earlier (see Supporting Informa-
tion for coding definitions for activities).

From these observations, we calculated the total
number of minutes each infant spent in each activ-
ity. Two graduate assistants conducted reliability
on 20% of the sample. Kappa coefficients indicated
strong interobserver reliability (feeding = .93, groom-
ing = .91, booksharing = .95, object play = .89, transi-
tion = .90).

Transcriptions and Coding of Maternal Speech

Mothers’ speech to infants was transcribed at the
utterance level using the Codes for the Human
Analysis of Transcripts (CHAT), available through
the Child Language Data Exchange System
(CHILDES; MacWhinney, 2000). Utterances were
identified by grammatical closure or prolonged
pausing. Prosody was not coded. Only language
directed to infants counted; thus, cameraperson-
addressed utterances and mothers’ language during
phone calls were excluded from transcripts and
analyses.

Transcribers underwent a lengthy training, and
their transcripts were verified by one of two senior-
level researchers. Specifically, transcription occurred
under the supervision of doctoral students trained
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in CHILDES (MacWhinney, 2000). Research assis-
tants were trained on transcription protocol, includ-
ing definition of utterances, using common CHAT
conventions. Each assistant was given samples to
transcribe and then their work was compared with
previously transcribed and verified files as a part of
training. After the sample and master transcript
were compared and the lead researcher’s transcrip-
tion matched, they were allowed to transcribe on
their own. One of the lead researchers then verified
and checked each transcript upon completion.

Mothers’ total number of words (tokens), num-
ber of different words (types), and lexical diversity
(VOCD) were generated through the Computerized
Language Analysis (CLAN) program. Although
number of words (tokens) provides an accurate esti-
mate of mothers’ total input to infants, word types
is known to be corpus-dependent, and, therefore,
VOCD more appropriately indexes lexical diversity
or variability. VOCD takes into account the number
of tokens in language samples and is based on the
probability of new vocabulary being introduced
into longer and longer speech samples (MacWhin-
ney, 2000). These data were generated for mothers’
language for each of the five activities. The FREQ
command in CLAN generated a file containing
every word spoken by mothers in each activity
along with word frequencies.

To code the pragmatic functions of maternal
speech, each utterance was categorized as referential
or regulatory (utterances that did not fit these cate-
gories, such as affirmations and conversational fil-
lers, were excluded). Referential utterances provided
or elicited information about objects or activities
(e.g., “That’s blue,” “What color is this?”). Regula-
tory utterances directed or corrected infants’ actions
or elicited attention (“Put it there!,” “Look”). Nearly,
all (84%) maternal utterances could be classified into
these categories. Kappas across 10 children (25% of
the sample) ranged from .80 to .95.

Words Selected for Semantic Analyses

We pared back words for analyses because it
would be unwieldy to analyze the 1,789 word types
mothers produced during visits. We targeted a sub-
set of open class words—concrete (tangible) nouns
that could be seen or touched, and action verbs—
transitive and intransitive. This resulted in 996
word types and 11,256 tokens for analyses. We
excluded function words (e.g., prepositions, pro-
nouns, conjunctions, articles), auxiliary verbs, link-
ing verbs, and all forms of abstract verbs (e.g.,
mental state verbs). A handful of words that had

multiple classifications were excluded (e.g., dip,
which could refer to a food or an action). Words
for people and characters (e.g., mommy, child’s
name, Big Bird, etc.) were excluded for purposes of
paring back the words in semantic analyses.

To compare the content of words used in each
activity, we classified all concrete nouns and action
verbs into one of 20 categories and summed the fre-
quencies of words in the category. We were unable
to examine individual words by activity because
any given word occurred too infrequently to ana-
lyze. Word categories were (1) food nouns; (2) uten-
sils; (3) eating and cooking verbs; (4) body parts; (5)
clothing nouns; (6) bath nouns; (7) washing and
dressing verbs; (8) literacy nouns; (9) shapes and
numbers; (10) reading and writing verbs; (11) toys;
(12) animals; (13) small household items; (14) furni-
ture and large household items; (15) outside things;
(16) vehicles; (17) manual (transitive) actions (other
than washing and dressing; eating and cooking;
reading and writing verbs); (18) gross motor verbs
(primarily intransitive, except for transitive verbs
that suggested gross movement like “carry”); (19)
communicative verbs; and (20) other (i.e., concrete
nouns and action verbs that did not fit into these
categories). We calculated the proportion of words
within each activity that fell into each of the 20
word categories to correct for the differential
talkativeness of mothers and unequal times spent in
each activity. For example, grooming contained 771
aggregated instances of the 11,256 concrete nouns
and action verbs, and 115 of those words were
body parts, resulting in 15% of the analyzed words
in grooming being names of body parts. A com-
plete list of the concrete nouns and action verbs
included in analyses appears in Supporting Infor-
mation, organized by words that appeared in each
activity.

Aligning Speech to Infants With Activities

To test the contextual specificity of mothers’
speech to infants, we aligned mothers’ language
input during each minute of the interaction with
the dominant activity during that minute. The
alignment of transcripts with activities yielded five
separate files, each comprising the word types,
word tokens, VOCD, referential utterances, regula-
tory utterances, and specific words directed to
infants during the activity. Files were then merged
for statistical analyses.

We based analyses on proportion data for the
reason explained. Scores were standardized for pur-
pose of visual depiction of data, thus graphing
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values centered around the average of “0.” Positive
z-scores indicate high occurrence of a language
variable in a specific activity relative to the average
score for that variable across all activities; negative
z-scores indicate low occurrence of the language
variable in a specific activity; and z-scores that
hover around 0 indicate the occurrence of the lan-
guage variable does not differ from its average
across the visit. The larger the effect, the more the
z-scores increase (or decrease) around 0.

Results

We describe amount of language (word tokens),
diversity of language (VOCD), pragmatic functions of
utterances (referential, regulatory), and specific words
(semantics) mothers directed to their infants. We
compared language variables across the five activities
using generalized estimation equations (GEEs). GEE
accounts for missing data from infants who did not
engage in a specific activity during the visit, thereby
using all available data in the sample. A key benefit
to GEE is that it does not attempt to model within-
subject covariance structure, but instead treats it as a
nuisance and models the mean response (Diggle,
Liang, & Zeger, 1994; Liang & Zeger, 1986).

The Raw Data

The 40 mothers directed a total of 63,702 word
tokens, 1,789 word types, 9,606 referential

utterances, and 2,796 regulatory utterances to their
infants. Mothers varied enormously in their word
tokens, VOCD, referential utterances, and regula-
tory utterances (Figure 1), even in the context of
demographic homogeneity (educated, middle-class
mothers, living in a large city, raising their firstborn
infant).

Nearly, all infants engaged in object play and
transition; most engaged in feeding; and more than
half engaged in booksharing and grooming, with
infants spending varying time in these activities.
There was fair distribution across activities when
considering intra-individual data: 80% of infants
engaged in four or five activities; 12.5% in three
activities; 7.5% in two activities; and 0% in only one
activity. Infants spent most of their time in object
play, followed by transition, feeding, booksharing, and
grooming. On average, 44.9% of time was spent in
object play (796 min aggregated across all infants);
22.2% was spent in transition (393 aggregated min-
utes); 18.2% in feeding (321 aggregated minutes);
10.1% in booksharing (178 aggregated minutes); and
4.5% in grooming (80 aggregated minutes). A main
effect for activity in the GEE confirmed that infants
spent more time in some activities than others,
Wald v2(4) = 187.69, p < .001. All post hoc compar-
isons were significant (ps < .001), except for a mar-
ginal difference between feeding and transition
(p = .053). Supplementary figures present the times
individual infants spent in each activity. These time
distributions across activities align closely with data
from lengthy observations from six Language
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Environment Analysis (LENA) recordings at home,
where infants were likewise found to spend most
time in play followed by feeding, and the least time
in grooming (referred to as self-care by the authors)
and literacy/booksharing (Soderstrom & Wittebolle,
2013).

Amount, Diversity, and Pragmatics of Language

GEEs conducted for amount of language to
infants (word tokens) yielded a main effect for
activity (Figure 2). Infants were exposed to more
words per minute (word tokens) in booksharing, as
hypothesized, and grooming, unexpectedly, than
during object play, transition, and feeding, Wald
v2(4) = 51.98, p < .001. Of note, however, is the
huge variation in mothers’ language in any given
activity, even literacy, where some mothers directed
many words to their infants, and others very few.
In line with data on word tokens, lexical diversity
based on VOCD scores yielded the highest scores
in booksharing (M = 64.38), followed by object play
(M = 57.59), transition (M = 55.52), and feeding
(M = 53.35), and finally grooming (M = 43.83).

Because mothers differed in talkativeness across
activities, we compared the proportion of referential
utterances to regulatory utterances (calculated as the
total no. of referential utterances divided by the total
no. of referential plus regulatory utterances) across
activities. Referential language was proportionately
high relative to regulatory language during all activi-
ties. Again, the highest proportion of referential lan-
guage was seen for booksharing (M = 0.85,
SD = 0.14), compared with feeding (M = 0.79,
SD = 0.13), grooming (M = 0.76, SD = 0.19), object
play (M = 0.72, SD = 0.15), and transition (M = 0.72,

SD = 0.15), Wald v2(4) = 17.65, p < .001. Supplemen-
tary figures present word types, referential utter-
ances, and regulatory utterances by activity.

Are Words in Mothers’ Language Activity-Specific?

To test activity specificity in the semantics of
maternal language, we focused on the concrete
nouns and action verbs (transitive and intransitive)
mothers directed to infants. As described, aggre-
gated data yielded 11,256 instances of the 996 con-
crete nouns and action verbs for analyses. Thus,
infants were exposed to substantial repetition of
many words—even in the relatively brief period of
45 min—that likely functioned to solidify the mean-
ing of those words for infants. Mirroring the vari-
ability of total language to infants, individual
mothers differed in how frequently they directed
target nouns and verbs to their infants, ranging
from 21 to 583 instances (M = 281.40, SD = 138.19).

GEEs were conducted for each of the 20 word
categories, with activity serving as a within-subjects
repeated measure and proportion of words from
the category serving as a dependent measure.
Table 1 presents data for each word category (i.e.,
number of words in the category and percentage of
mothers who used words from that category).
Table 2 presents results of GEE models for the 20
word categories, with significant Wald’s statistics
indicating activity specificity of the category. The
standardized z-scores depict high (positive zs) and
low (negative zs) rates of category occurrence for
each activity. Figure 3a–3e graphically present these
data for each of the five activities, thus highlighting
categories of high prevalence in the different con-
texts.

Results indicated that the semantics of language
is activity specific. However, on certain metrics, the
magnitude of specificity was lower than what we
expected and varied by activity. At the most gen-
eral level, when collapsing across all concrete nouns
and action verbs, nouns were most prevalent in
booksharing (z = .71, p < .0001), surpassing feeding,
grooming, object play, and transition (zs = �.29 to
.01), and conversely, verbs were comparatively low
in booksharing compared with the other four activi-
ties (z = �.72, p < .0001 for booksharing compared
with zs = .05 to .25 in other activities). Thus, the
richness of vocabulary (VOCD) seen in booksharing
was largely confined to nouns.

When delving more deeply into specific noun
and verb categories, context-specificity emerged in
generally expected directions. Of the 20 word cate-
gories tested, only two did not show a main effect
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for activity type: communicative verbs (e.g., “talk,”
“point”) and other words (concrete nouns and
verbs that did not fall into the other categories). In

addition, the category of reading and writing verbs
was only marginally significant. The remaining 17
word categories revealed significantly higher or
lower frequencies in certain activities relative to
others.

Words During Feeding

As in Figure 3a, three categories of words signifi-
cantly peaked during feeding. Mothers were more
likely to use food words (22% of all concrete nouns
and action verbs), utensils (4% of nouns and verbs),
and cooking and eating verbs (9% of nouns and
verbs) during feeding than during other activities.
Collectively, these word categories accounted for
35% of the concrete nouns and action verbs directed
to infants during feeding. In addition, food verbs
related to food nouns at the individual level
(r = .67, p < .001), suggesting these words co-
occurred (although this remains unconfirmed
because we did not test the precise timing of word
occurrences). However, utensils did not relate to
food nouns or verbs (rs = .30 and .09, ps > .05).

Words During Grooming

Figure 3b shows that mothers were more likely to
use words referring to body parts (15% of nouns
and verbs), clothing (7%, although marginally

Table 1
Word Categories Used in Analyses for Activity-Specific Language

Word category
Instances in

corpus
Percentage of
mothers, %

Food 982 97.5
Utensils 166 75.0
Eating and cooking verbs 388 92.5
Body parts 643 97.5
Clothing nouns 281 90.0
Bath nouns 121 67.5
Washing and dressing verbs 323 92.5
Literacy nouns 436 90.0
Shapes and numbers 223 77.5
Reading and writing verbs 220 70.0
Toys 436 90.0
Animals 1,409 95.0
Small household items 310 95.0
Furniture and large
household items

433 95.0

Outside nouns 300 87.5
Vehicles 271 75.0
Manual actions 1,574 97.5
Gross motor verbs 1,919 97.5
Communicative verbs 529 85.0
Other nouns and verbs 640 95.0

Table 2
Wald v2, Standardized z-Scores, and Standard Errors of Routines by Word Categories

Word category Wald v2(4) Feeding Grooming Booksharing Object play Transition

Food 17.02** .72 (.22)** �.03 (.26) �.30 (.14) �.26 (.12) �.14 (.10)
Utensils 30.59*** .40 (.23) �.32 (.13) �.38 (.03)** .10 (.17) �.01 (.16)
Eating/cooking verbs 26.68*** .63 (.31)** �.44 (.04)*** �.12 (.16) �.05 (.09) �.14 (.08)
Body parts 13.49** .09 (.20) .89 (.31)*** �.28 (.16) �.16 (.09) �.26 (.10)
Clothing nouns 12.38* �.24 (.09) .33 (.33) �.07 (.15) .26 (.18)** �.21 (.11)
Bath nouns 9.64* �.19 (.08)* .58 (.46) �.23 (.03)* �.10 (.07) .05 (.11)
Washing/dressing verbs 31.42*** �.02 (.22) .96 (.31)*** �.42 (.06)*** �.25 (.06) �.05 (.10)
Literacy nouns 18.88*** �.09 (.21) �.36 (.16) .71 (.19)*** �.12 (.13) �.04 (.15)
Shapes and numbers 12.56* �.18 (.06) �.06 (.32) .25 (.19)* .23 (.21)* �.19 (.07)
Reading/writing verbs 8.19+ .09 (.27) �.21 (.17) .51 (.25)* �.10 (.10) �.17 (.08)
Toys 42.06*** �.18 (.17) �.52 (.08)*** .02 (.17) .40 (.17)* .05 (.18)
Animals 38.29*** �.34 (.18) �.30 (.14) .97 (.23)*** �.07 (.13) �.08 (.14)
Small household items 10.23* �.09 (.17) �.16 (.25) �.26 (.08)* .06 (.10) .28 (.22)
Furniture and large household items 10.45* �.21 (.11)* �.30 (.16)* .10 (.34) .11 (.11) .19 (.16)
Outside nouns 11.56* �.24 (.08) .23 (.42) .33 (.17)* .01 (.12) �.16 (.09)
Vehicles 18.37** �.14 (.19) �.36 (.03)* .14 (.18) .14 (.12) .10 (.22)
Manual actions 55.14*** .07 (.18) �.25 (.24) �.66 (.10)*** .39 (.12) .12 (.18)
Gross motor verbs 21.28*** �.38 (.14)** .16 (.27) �.39 (.15)* .03 (.13) .44 (.17)***
Communicative verbs 5.23 .05 (.17) .07 (.25) .20 (.18) �.18 (.09) �.03 (.20)
Other nouns and verbs 3.97 �.20 (.17) .02 (.33) �.05 (.16) .06 (.10) .13 (.16)

Note. Values under each activity represent z-scores. *p < .05. **p < .01. ***p < .001.
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Figure 3. (a–e) Standardized scores for the proportion of words for each word category that occurred during (a) feeding, (b) grooming,
(c) booksharing, (d) object play, and (e) transition. Proportions were calculated as the sum of words in a specific category divided by
all the concrete nouns and action verbs mothers used in the activity.
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significant), bath nouns (3% of words), and washing
and dressing verbs (11% of nouns and verbs) during
grooming than during other activities, with these
word categories accounting for 31.7% of the nouns
and verbs directed to infants during this activity.
Washing and dressing verbs related to body nouns
(r = .75, p < .001), bath nouns (r = .64, p < .001), and
clothing nouns (r = .54, p < .001), and all noun cate-
gories related to one another (rs = .37 to .53,
ps < .05), again suggesting these words occurred in
temporal proximity. Notably, several other word cat-
egories were significantly less likely to occur during
grooming than other activities—including words for
toys, furniture and large household items, vehicles,
and eating and cooking verbs.

Words During Booksharing

Mothers were more likely to use animal nouns
(24% of all nouns and verbs), literacy nouns (7% of
all nouns and verbs), reading and writing verbs
(4% of all nouns and verbs), and shapes and num-
bers (3% of words) during booksharing than during
other activities (Figure 3c). Words for outside things
(5%) also occurred during booksharing, represent-
ing opportunities for children to be exposed to con-
cepts in books that are not immediately present in
the environment. Together, these words comprised
43% of the concrete nouns and verbs directed to
infants during booksharing. All of these word cate-
gories correlated (rs = .38 to .75, all ps < .05), likely
reflecting the content of books mothers read to
infants, with the exception that literacy nouns and
literacy verbs did not relate significantly to shapes
and numbers (rs = .30 and .23, ps > .05).

In line with the low overall verb use in book-
sharing, children were least likely to be exposed to
transitive verbs that referenced manual actions on
objects during booksharing relative to the other
four activities, aligning with the overall finding that
the lexical diversity in booksharing was largely
attributed to nouns.

Words During Object Play

As expected, mothers were more likely to direct
names for toys (5% of all nouns and verbs) and
shapes and numbers (3% of all nouns and verbs) to
infants during play than during other activities
(although shapes and numbers also occurred dur-
ing booksharing; Figure 3d). Manual, transitive
verbs were highest during play relative to other
activities, but did not achieve significance. Unex-
pectedly, words for clothes also peaked

significantly in play, perhaps representing pretend
pay involving dolls and animals. Together, words
for toys, shapes and numbers, clothing, and manual
action comprised 28% of all concrete nouns and
action verbs directed to infants. Toy words, shapes
and numbers, and manual actions all related to one
another (rs = .33 to .56, ps < .05), but did not relate
to clothing words (rs = �.12 to .01, ps > .10).

Words During Transition

Transition time did not yield specificity in word
use around any noun category (Figure 3e). How-
ever, mothers were more likely to use gross motor
action verbs (23% of all nouns and verbs) when
infants were engaged in this activity than during
other activities. No other category of words distin-
guished this type of activity.

Nondistinguishing Word Categories

In contrast to the specificity seen for most word
categories, “other” words (nouns and verbs that did
not fall into the categories described earlier) did not
distinguish among activities. Other words repre-
sented only about 6% of nouns and verbs directed to
infants within each of the five activities, as reflected
in the z-scores hovering around 0 (from �.20 to .13).
Likewise, words for small household items did not
peak in proportions in any of the activities, and z-
scores were relatively low, ranging from �.26 to .28.
The significance of the Wald’s statistic was due to a
lower than average proportion of these words in
booksharing. Similarly, words for vehicles did not
peak in any activity, with the significant Wald’s
statistic again reflecting a low frequency of vehicle
words during grooming, rather than this word cate-
gory being salient in an activity. Communicative
verbs did not differ by activity, comprising 5% of
nouns and verbs across activities, p > .05.

Figure 4 presents aggregated data on word
specificity across all categories and activities using
proportion data. As seen, specific word categories
occur at a greater proportion in certain routines rel-
ative to others, but this specificity is by no means
perfect. In short, within any given activity, infants
experience modest word specificity in the context of
spillover and word variability.

Discussion

Language learning is a remarkable feat. Infants
spend their days navigating ever-changing
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environments where they observe and interact with
people who use lots of words that must somehow
be connected to what is going on. Yet, despite this
deluge of stimulation, infants cull words from
speech streams and map those words to the objects
and events around them. How do infants tackle the
problem of referential ambiguity in the process of
learning language?

Developmental science has spotlighted three fac-
tors that conspire to support word learning: Infants,
caregivers, and context. Infants are armed with
powerful statistical learning mechanisms that allow
them to detect regularities among adjacent speech
sounds (Saffran et al., 1996), track word/object co-
occurrences across multiple events (Smith & Yu,
2008; Xu & Tenenbaum, 2007), and exploit social
cues such as eye gaze and touch to infer speaker
intention (Baldwin, 1995; Tomasello, 2000). Recipro-
cally, caregivers reduce referential ambiguity by
responding contingently to infant behaviors with
language that is accompanied by gesture, touch,
and exaggerated actions (“motionese”) to elicit

infant attention and signal the referents of talk
(Brand, Baldwin, & Ashburn, 2002; Rowe,
€Ozc�alıs�kan, & Goldin-Meadow, 2008; Tamis-LeM-
onda, Luo, & Song, 2014). Caregiver contingent lan-
guage increases the odds that naming events occur
when a target object is visually salient and centered
from the infant’s perspective (Smith, Suanda, & Yu,
2014; Yurovsky, Smith, & Yu, 2013). Finally, context
facilitates word learning by providing spatial and
temporal information that may more strongly pre-
dict word learning than word frequency (Roy et al.,
2015).

The Half-Full Glass: Language Is Organized Around
Everyday Activities

Grounded in script theory (Nelson, 1985), we
advanced a contextual approach to infants’ lan-
guage experiences by observing everyday home
activities. Transcriptions and coding of language
inputs to infants during feeding, grooming, object
play, booksharing, and transition time yielded a

Figure 4. Relative proportion of words from each category that occurred across the five activities. Note. Proportions correct for total
number of words in each activity, thereby using data entered in the Activity 9 Category Analyses (Figure 3a–3e). This approach cor-
rected for the differential talkativeness of mothers and unequal times spent in each activity. For example, bath nouns comprised a high
proportion of words in grooming, but lower proportions of words in the other four activities, as depicted by the large purple bar
(grooming) for bath nouns in the figure.
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corpus of over 60,000 words and accompanying
activities for analysis, allowing us to document pre-
cisely what infants were doing when they were
exposed to specific words and utterances. Our big-
data approach revealed contextual regularity in all
measures of language input: As infants transitioned
from activity to activity, they experienced different
amounts and diversity of words and were recipi-
ents of language that served distinct pragmatic
functions (see also Tamis-LeMonda, Kuchirko, Luo,
Escobar, & Bornstein, 2017). Booksharing surfaced
as the activity highest in number of words, diver-
sity of words, and referential utterances. The high
quality of language exchanges during booksharing
is well documented (Hoff, 2006; Raikes et al., 2006;
Soderstrom & Wittebolle, 2013).

Most centrally, mothers’ words to infants aligned
with the actions and objects of infants’ activities.
Analyses of 11,256 instances of concrete nouns and
action verbs across categories of clothing, food,
body parts, toys, and so forth indicated specificity
in the semantics of language, with peaks in the
occurrence of certain words during certain activi-
ties, reductions in the occurrence of those same
words during other activities, and strong associa-
tions among conceptually related word categories.
For example, feeding contained the most words for
foods and eating/cooking verbs; grooming the most
words for clothing, body parts, and washing verbs;
booksharing the most reading and writing verbs;
object play the most words for toys; and transition
time the most gross-motor verbs. Moreover, some
activities that are often neglected in research—such
as grooming and feeding—contained high word
specificity for nouns and verbs, whereas object
play, a context viewed to be rich in most measures
of language based on largely structured tasks, was
less specific in word content.

Booksharing and object play present unique
opportunities for exposure to language that moves
beyond concrete experiences, as when mothers
direct eating words to infants during a pretend
“teaparty” where actual food is not present, or
when they talk about animals and outdoor things
during booksharing where pictures stand for real-
world referents. Booksharing and object play may,
thus, provide an early bridge to decontextualized
language—talk about the “there and then” rather
than “here and now”—with talk during play and
reading foreshadowing the essence of language’s
symbolic potential.

The contextual specificity of language supports
semantic network analysis of infants’ vocabulary
composition: Network models suggest that

learnability depends on word frequency and
connectedness of novel words to the learning
environment (Hills et al., 2009; Wiemer-Hastings,
Wiemer-Hastings, & Graesser, 2004). Findings also
reinforce regularity in infants’ everyday visual
experiences: When infants were outfitted with
head-mounted eye trackers during feeding, first
nouns were those objects that were most frequent
in their visual fields (Clerkin, Hart, Rehg, Yu, &
Smith, 2017). Unsurprisingly, infants learn the
words for things that are salient, engaging, and
interesting (Konishi, Kanero, Freeman, Golinkoff, &
Hirsh-Pasek, 2014), and participation in everyday
activities ideally fits those learning requirements.

The Half-Empty Glass: The Messy Backdrop of
Structured Language

Despite the organization of language around
everyday activities, certain aspects of infants’ lan-
guage experiences remained pretty fuzzy. Different
activities yielded varying degrees of language speci-
ficity, and all activities were densely populated with
nonspecific words as well. For example, no single
category of nouns dominated during transition.
And, we were surprised by the strikingly high rates
of nonactivity-specific nouns and verbs in each
activity. About 60%–70% of the concrete nouns and
action verbs that mothers directed to infants spilled
over from other categories, such as food words
being introduced during grooming and transition
time, and words for toys being introduced during
feeding. The large number of nonspecific nouns
and verbs during everyday activities might pose a
challenge for learning by blurring boundaries on
the contextual cues to word meaning. Alternatively,
the nature of language inputs to infants may strike
a valuable balance between specificity and flexibil-
ity.

The Goldilocks Effect: Contextual Cues to Word
Learning May Be Just Right

How can we reconcile findings of word speci-
ficity with word variability in a contextual
approach? Perhaps, the repeated occurrence of a
relatively small, manageable number of words dur-
ing specific activities—against a large number of
inconsistent words—creates a valuable foreground-
background contrast. That is, word consistency in
the presence of word variability might produce a
kind of “pop-out effect” that facilitates learning of
familiar, activity-specific words. The Goldilocks
effect documented in cognitive science shows, for
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example, that infants look most at events that are
neither too simple nor too complex (Kidd, Pianta-
dosi, & Aslin, 2012). This phenomenon might also
apply to word learning. Here, we found that activ-
ity-bound words comprise around 30% of words in
a routine. The other 70% of nouns and verbs func-
tion as the kind of background variability we
describe. But, these represent averages, and mothers
certainly differ in their degree of word specificity,
which might explain some of the variation seen in
infant word learning. Yet, we know nothing about
the proportion of word regularity in language input
that facilitates word learning. Experimental manip-
ulations that vary proportions of foreground-
to-background words might yield valuable informa-
tion about the learnability of new words under
different contexts, across different ages, and in dif-
ferent populations.

Finally, it makes a lot of sense that context
should influence what is talked about, yet not be
rigidly deterministic. The seeming spill-over of
words across activities might reflect mothers’ real-
time attunement to infant attention and actions,
rather than random noise. If an infant starts playing
with her shoes during feeding, or points to the
teddy bear on the couch, mother might aptly label
the objects of her infant’s attention. In this regard,
contingently responsive real-time language interac-
tions are nested within everyday activities. How
mothers flexibly adjust language during real-time
activities warrants future study.

Developmental Implications

It is intriguing to reflect on developmental impli-
cations, and how the language environments of
children change as they progress in language. Fre-
quent repetition of context-specific words might be
especially important during early word learning,
functioning to bootstrap language development
when word knowledge is fragile. Indeed, early
understanding of words is highly routinized and
bound to narrow contexts (Bates, Bretherton, &
Snyder, 1991; Volterra, Bates, Benigni, Bretherton, &
Camaioni, 1979), which may be why 12-month-old
infants have difficulty understanding and finding
objects whose locations have changed from where
the object names were initially learned (Ganea,
2005; Osina, Saylor, & Ganea, 2014; Saylor &
Ganea, 2007). However, as children grow in their
language skills, and increasingly contribute to the
back-and-forth of everyday conversations, they may
depend less on contextual cues, and language
becomes increasingly flexible, with words referring

to a wider range of exemplars (Bates et al., 1991).
By 3 years of age, decontextualized language
increases in prevalence in children’s conversations
with parents (Ninio & Snow, 1996; Rowe, 2013),
with conversations during feeding and other every-
day activities growing in density and sophistication
of words (Weizman & Snow, 2001) and expanding
to narratives about the past and future (Snow &
Beals, 2006). And as adults, we rarely refer to forks,
cups, spoons and the foods we eat, for example,
and so context-specificity of word use is unlikely or
greatly diminished. Rather, we talk about politics,
movies, work, and leisure activities. Our conversa-
tions are marked by an “assumption of the
known,” so to speak, which sparks questions about
how the contextual-boundedness of language
changes from the explicit markings of infancy to
the abstract discourse of adolescence and adult-
hood.

Limitations and Future Directions

Several limitations warrant mention. First, obser-
vations were only 45 min, constraining the time
infants participated in any given activity and reduc-
ing the sample size for certain activities. Conse-
quently, certain activities such as grooming
occurred infrequently and endured for only brief
periods of time. Moreover, power prevented us
from further breaking down each activity into sub-
activities. For example, we did not distinguish get-
ting dressed from brushing teeth from having face
wiped after a meal and so forth. Certainly, lengthier
home observations would address this limitation.
The LENA is one way to assess infant-directed
speech and can yield extensive audio recordings
without the need for a researcher. However, it is
difficult to infer the context of talk from audio
recordings alone; video is an unsurpassed tool for
capturing the richness and complexity of behavior
and its surrounding context (Adolph, 2016; Gilmore
& Adolph, 2017). And, whether using video or
audio records, the cost of transcribing and coding
long observations is prohibitive, and there is a
trade-off between time and number of participants.
The approximate 40 hr of video recording in this
study took upward of 400 hr to transcribe, 100 hr
to code for activities, and hundreds of hours to
organize, clean, and analyze the 60,000 words in
analyses. Future research should exploit the value
of big data in language research to consider how
linguistic, conceptual, and environmental factors
play out in language across developmental time
(Braginsky, Yurovsky, Marchman, & Frank, 2016).
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Second, participants were from a homogeneous
group—middle-income, well-educated mothers of
firstborns from a single city. The activities and char-
acteristics of infant-directed speech that we
observed in this sample may not generalize to
others. Indeed, the activities and speech directed to
infants varies enormously across cultural communi-
ties and the socioeconomic status of families
(Heath, 1983; Schieffelin & Ochs, 1986; Weisleder &
Fernald, 2014). For example, infants from low-socio-
economic status (SES) families are exposed to a pre-
ponderance of regulatory language, perhaps
because parents view language as a tool to guide
infant behavior rather than a tool to teach about the
world (Tamis-LeMonda & Song, 2012; Tamis-LeM-
onda et al., 2012). In addition, booksharing and
object play—primary interaction contexts studied
by developmental researchers—are discretionary,
child-focused activities that might be infrequent in
certain cultural communities. Even activities that
appear to be “universal” on the surface vary sub-
stantially across communities in structure, organiza-
tion, and language exchanges. Thus, although
adults everywhere feed, change, and wash their
infants, the people, objects, specific practices, and
language that comprise those activities are cultur-
ally rooted (Tamis-LeMonda & Song, 2012). It is
fascinating to speculate about how cultural commu-
nities differ in the context-specificity of language to
infants, and whether such differences relate to
infant language learning.

Third, we focused on contextual influences in
language to infants rather than variation among
mothers. Although there were activity-specific reg-
ularities in mothers’ language, these were based
on averages. Individual mothers differed substan-
tially in how much they talked and what they
talked about, with one mother producing only
139 words and another producing an astounding
3,401 words during the 45-min visit. This varia-
tion, within a relatively homogeneous sample,
cautions against sweeping assumptions based on
group averages. Neither high parent education
nor high SES guarantees that any given infant
will be exposed to a lot of language or high-qual-
ity language. Nonetheless, whether our observa-
tions capture true variation in mothers’ everyday
language to infants remains open to future
inquiry. We attempted to control for factors such
as child birth order, alertness during visit, time of
day, and so forth, and explicitly instructed moth-
ers to do chores or whatever they would typically
do at the time we visited, yet these precautions
do not guarantee ecological validity (although we

believe they bring us steps closer). It is unclear
whether differences in the language input of
mothers was attributable to stable, individual ten-
dencies in verbosity and elaboration, differences
among infants, or other unexamined factors.
Indeed, language learning is transactional (e.g.,
McLean & Snyder, 1978), and infants play a cen-
tral role in parents’ language (Woynaroski, Yoder,
Fey, & Warren, 2014) by engaging in exploratory
and communicative behaviors that provide parents
with opportunities to respond verbally (Tamis-
LeMonda et al., 2014).

Finally, visits were scheduled when only mother
was present, which might render a narrow por-
trayal of infants’ overall language experiences.
Other caregivers are important language partners
who offer infants opportunities to hear unique
words during unique activities. In particular,
fathers are central to infant language learning: They
provide infants with as much language and as
much diverse language as do mothers, and associa-
tions between father speech and infant language
development are at least as strong as those for
mothers (e.g., Pancsofar & Vernon-Feagans, 2006;
Tamis-LeMonda, Baumwell, & Cristofaro, 2014;
Rowe, Coker, & Pan, 2004).

Implications for Practice

A contextual understanding of infants’ everyday
language experiences can be immensely valuable to
the design of language interventions. Programs that
target infants’ development should aim to enhance
language and other learning opportunities during
naturally occurring home activities (e.g., Hwang,
Chao, & Lui, 2013). Interventions need not create
more work for parents, but rather should encourage
parents to use language spontaneously during
whatever activity is going on, thereby capitalizing
on natural opportunities to engage young infants in
learning the words for objects and activities of
everyday life.

Moreover, continued research into the contextual
cues to word learning promises to inform interven-
tions by identifying precisely how much contextual
specificity is needed and how contextual specificity
interacts with the language development of individ-
ual infants. Perhaps, infants at the early period of
word growth require high specificity to decipher
word meaning, but, as they grow in vocabulary
and grammar, language itself becomes a context for
acquiring new words, as seen in the classic example
of how grammar bootstraps lexical growth (Naigles
& Hoff-Ginsberg, 1995).
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Conclusions

The organization of speech around the syntag-
matics of everyday routines lends empirical support
to Nelson’s theoretical proposition that scripts for
repeated activities provide a conceptual spring-
board for learning words (Lucariello & Nelson,
1985; Tomasello, 2000). Infants’ language experi-
ences are not chaotic. Infants spend their days
swathed in stimulating environments where what is
talked about refers to the objects and actions that
are a part of everyday activities. Infants are likely
to hear words for body parts while being washed;
words for clothing while getting dressed; words for
foods and utensils when seated at a table during
feeding; words for animals while sharing books,
and so on. Moreover, the rich sensory information
—getting wet, smelling soap, and holding up a leg
to place in pants during and following a bath—that
accompanies everyday activities likely accumulates
to support infants’ inferences about word meaning
(Pereira, Smith, & Yu, 2014; Yu & Smith, 2012).
Indeed, exposure to words during multimodal,
physiologically salient experiences might spur and
solidify learning.

At a methodological level, our findings attest to
the value of studying infants’ language experiences
where learning actually occurs—the home environ-
ment. Our data-dense observations lend support to
the idea that language is grounded in everyday
activities that are replete with regularities and
embrace all sensory systems. The shroud of mystery
that surrounds language learning is lifted when lan-
guage experiences are examined in natural contexts
that enable infants to map words to the people,
actions, and objects of familiar, scripted events.

References

Adolph, K. (2016). Video as data: From transient behavior
to tangible recording. APS Observer, 29(3), 23.

Adolph, K. E., Cole, K. E., Komati, M., Garciaguirre, M.,
Badaly, D., Lingeman, J. M., . . . Sotsky, R. B. (2012).
How do you learn to walk? Thousands of steps and
dozens of falls per day. Psychological Science, 23, 1387–
1394. https://doi.org/10.1177/0956797612446346

Baldwin, D. A. (1995). Understanding the link between
joint attention and language. In C. M. P. J. Dunham
(Ed.), Joint attention: Its origins and role in development
(pp. 131–158). Mahwah, NJ: Erlbaum.

Bates, E., Bretherton, I., & Snyder, L. (1991). From first
words to grammar: Individual differences and dissociable
mechanisms (Vol. 20). Cambridge, UK: Cambridge
University Press.

Beals, D. E. (1997). Sources of support for learning words
in conversation: Evidence from mealtimes. Journal of
Child Language, 24, 673–694. https://doi.org/10.1017/
S0305000997003267

Bornstein, M. H., Tamis-LeMonda, C. S., & Haynes, O.
M. (1999). First words in the second year: Continuity,
stability, and models of concurrent and predictive cor-
respondence in vocabulary and verbal responsiveness
across age and context. Infant Behavior and Development,
22(1), 65–85. https://doi.org/10.1016/S0163-6383(99)
80006-X

Braginsky, M., Yurovsky, D., Marchman, V. A., & Frank,
M. C. (2016). From uh-oh to tomorrow predicting age of
acquisition for early words across languages. Paper pre-
sented at the Proceedings of the 38th annual conference
of the Cognitive Science Society.

Brand, R. J., Baldwin, D. A., & Ashburn, L. A. (2002). Evi-
dence for “motionese”: Modifications in mothers’
infant-directed action. Developmental Science, 5(1), 72–83.
https://doi.org/10.1111/1467-7687.00211

Bruner, J. S. (1985). The role of interaction formats in lan-
guage acquisition. In J. P. Forgas (Ed.), Language and
social situations (pp. 31–46). Heidelberg, Germany:
Springer. https://doi.org/10.1007/978-1-4612-5074-6

Choi, S. (2000). Caregiver input in English and Korean:
Use of nouns and verbs in book-reaing and toy-play
contexts. Journal of Child Language, 27(1), 69–96.
https://doi.org/10.1017/S0305000999004018

Clerkin, E. M., Hart, E., Rehg, J. M., Yu, C., & Smith, L.
B. (2017). Real-world visual statistics and infants’ first-
learned object names. Philosophical Transactions of the
Royal Society B, 372, 20160055. https://doi.org/10.
1098/rstb.2016.0055

De Saussure, F. (1959). Course in general linguistics. In
W. Baskin, (Ed.), Literary theory: An anthology (pp. 59–
71). New York, NY: Philosophical Library.

Dickinson, D. K., & Tabors, P. O. (2001). Beginning literacy
with language: Young children learning at home and school.
Baltimore, MD: Paul H. Brookes.

Diggle, P., Liang, K.-Y., & Zeger, S. L. (1994). Longitudinal
data analysis (Vol. 5). New York, NY: Oxford University
Press.

Flynn, V., & Masur, E. F. (2007). Characteristics of mater-
nal verbal style: Responsiveness and directiveness in
two natural contexts. Journal of Child Language, 34, 519–
543. https://doi.org/10.1017/S030500090700801X

Frank, M. C., Barginsky, M., Yurovsky, D., &Marchman, V. A.
(2016). Wordbank: An open repository for developmental
vocabulary data. Journal of Child Language, 44, 677–694.
https://doi.org/10.1017/S0305000916000209

Ganea, P. A. (2005). Contextual factors affect absent refer-
ence comprehension in 14-month-olds. Child Develop-
ment, 76, 989–998. https://doi.org/10.1111/j.1467-8624.
2005.00892.x

Gilmore, R. O., & Adolph, K. E. (2017). Video can make
behavioural science more reproducible. Nature Human
Behavior, 1(7), 0128. https://doi.org/10.1038/s41562-
017-0128

Routine Language 15

https://doi.org/10.1177/0956797612446346
https://doi.org/10.1017/S0305000997003267
https://doi.org/10.1017/S0305000997003267
https://doi.org/10.1016/S0163-6383(99)80006-X
https://doi.org/10.1016/S0163-6383(99)80006-X
https://doi.org/10.1111/1467-7687.00211
https://doi.org/10.1007/978-1-4612-5074-6
https://doi.org/10.1017/S0305000999004018
https://doi.org/10.1098/rstb.2016.0055
https://doi.org/10.1098/rstb.2016.0055
https://doi.org/10.1017/S030500090700801X
https://doi.org/10.1017/S0305000916000209
https://doi.org/10.1111/j.1467-8624.2005.00892.x
https://doi.org/10.1111/j.1467-8624.2005.00892.x
https://doi.org/10.1038/s41562-017-0128
https://doi.org/10.1038/s41562-017-0128


Heath, S. B. (1983). Ways with words: Language, life and
work in communities and classrooms. Cambridge, UK:
Cambridge University Press.

Hills, T. T., Maouene, M., Maouene, J., Sheya, A., &
Smith, L. (2009). Longitudinal analysis of early seman-
tic networks: Preferential attachment or preferential
acquisition? Psychological Science, 20, 729–739. https://d
oi.org/10.1111/j.1467-9280.2009.02365.x

Hoch, J., Rachwani, J., & Adolph, K. E. (2017). Why do
infants move? Locomotor exploration is more random than
destination directed. Paper presented at the Society for
Research in Child Development, Austin, TX.

Hoff, E. (2006). How social contexts support and shape
language development. Developmental Review, 26(1), 55–
88. https://doi.org/doi: 10.1016/j.dr.2005.11.002

Hoff, E. (2010). Context effects on young children’s lan-
guage use: The influence of conversational setting and
partner. First Language, 30, 461–472. https://doi.org/10.
1177/0142723710370525

Hwang, A. W., Chao, M. Y., & Liu, S. W. (2013). A ran-
domized controlled trial of routines-based early
intervention for children with or at risk for develop-
mental delay. Research in Developmental Disabilities, 34
(10), 3112–3123. https://doi.org/10.1016/j.ridd.2013.06.
037

Karasik, L. B., Tamis-LeMonda, C. S., Adolph, K. E., &
Dimitropoulou, K. A. (2008). How mothers encourage
and discourage infants’ motor actions. Infancy, 13, 366–
392. https://doi.org/10.1080/15250000802188776

Kidd, C., Piantadosi, S. T., & Aslin, R. N. (2012). The
Goldilocks effect: Human infants allocate attention to
visual sequences that are neither too simple nor too
complex. PLoS ONE, 7(5), 1–8. https://doi.org/10.
1371/journal.pone.0036399

Konishi, H., Kanero, J., Freeman, M. R., Golinkoff, R. M.,
& Hirsh-Pasek, K. (2014). Six principles of language
development: Implications for second language learn-
ers. Developmental Neuropsychology, 39, 404–420.
https://doi.org/10.1080/87565641.2014.931961

Liang, K.-Y., & Zeger, S. L. (1986). Longitudinal data
analysis using generalized linear models. Biometrika, 73
(1), 13–22. https://doi.org/10.1093/biomet/73.1.13

Lucariello, J., & Nelson, K. (1985). Slot-filler categories as
memory organizers for young children. Developmental
Psychology, 21, 272–282. https://doi.org/doi: 10.1037/
0012-1649.21.2.272

Lucariello, J., & Nelson, K. (1986). Context effects on lexi-
cal specificity in maternal and child discourse. Journal
of Child Language, 13, 507–522. https://doi.org/10.
1017/S0305000900006851

MacWhinney, B. (2000). The CHILDES project: Tools for
analyzing talk. Mahwah, NJ: Erlbaum.

Montag, J. L., Jones, M. N., & Smith, L. B. (2015). The
words children hear picture books and the statistics for
language learning. Psychological Science, 26, 1489–1496.
https://doi.org/10.1177/0956797615594361

Naigles, L. R., & Hoff-Ginsberg, E. (1995). Input to verb
learning: Evidence for the plausibility of syntactic

bootstrapping. Developmental Psychology, 31, 827–837.
https://doi.org/10.1037/0012-1649.31.5.827

Nelson, K. (1985). Making sense: The acquisition of shared
meaning (1st ed.). New York, NY: Academic Press.

Ninio, A., & Snow, C. E. (1996). Pragmatic development.
Boulder, CO: Westview Press.

Osina, M. A., Saylor, M. M., & Ganea, P. A. (2014). Object
locations, identity and absent reference understanding
at 12 months. Infancy, 19(1), 65–81. https://doi.org/10.
1111/infa.12031

Pancsofar, N., & Vernon-Feagans, L. (2006). Mother and
father language input to young children: Contributions
to later language development. Journal of Applied Devel-
opmental Psychology, 27(6), 571–587. https://doi.org/10.
1016/j.appdev.2006.08.003

Pereira, A. F., Smith, L. B., & Yu, C. (2014). A bottom-up
view of toddler word learning. Psychonomic Bulletin &
Review, 21(1), 178–185. https://doi.org/10.3758/s13423-
013-0466-4

Raikes, H., Pan, B. A., Luze, G., Tamis-LeMonda, C. S.,
Brooks-Gunn, J., Constantine, J., . . . Rodriguez, E. T.
(2006). Mother–child booksharing in low-income fami-
lies: Correlates and outcomes during the first three
years of life. Child Development, 77, 924–953. https://d
oi.org/10.1111/j.1467-8624.2006.00911.x

Rowe, M. L. (2013). Decontextualized language input and
preschoolers’ vocabulary development. Paper presented at
the seminars in speech and language.

Rowe, M. L., Coker, D., & Pan, B. A. (2004). A compar-
ison of fathers’ and mothers’ talk to toddlers in low-
income families. Social Development, 13(2), 278–291.
https://doi.org/10.1111/j.1467-9507.2004.000267.x

Rowe, M. L., €Ozc�alıs�kan, S�., & Goldin-Meadow, S. (2008).
Learning words by hand: Gesture’s role in predicting
vocabulary development. First Language, 28, 182–199.
https://doi.org/10.1177/0142723707088310

Roy, B. C., Frank, M. C., DeCamp, P., Miller, M., & Roy,
D. (2015). Predicting the birth of a spoken word. Pro-
ceedings of the National Academy of Sciences of the United
States of America, 112, 12663–12668. https://doi.org/10.
1073/pnas.1419773112

Saffran, J. R., Aslin, R. N., & Newport, E. L. (1996). Statis-
tical learning by 8-month-old infants. Science, 274,
1926–1928. https://doi.org/10.1126/science.274.5294.
1926

Saylor, M. M., & Ganea, P. (2007). Infants interpret
ambiguous requests for absent objects. Developmental
Psychology, 43, 696. https://doi.org/10.1037/0012-1649.
43.3.696

Schieffelin, B., & Ochs, E. (1986). Language socialization
across cultures. New York, NY: Cambridge University
Press.

Smith, L. B., Suanda, S. H., & Yu, C. (2014). The unreal-
ized promise of infant statistical word-referent learning.
Trends in Cognitive Sciences, 18, 251–258. https://doi.
org/10.1016/j.tics.2014.02.007

Smith, L., & Yu, C. (2008). Infants rapidly learn word-
referent mappings via cross-situational statistics.

16 Tamis-LeMonda, Custode, Kuchirko, Escobar, and Lo

https://doi.org/10.1111/j.1467-9280.2009.02365.x
https://doi.org/10.1111/j.1467-9280.2009.02365.x
https://doi.org/doi: 10.1016/j.dr.2005.11.002
https://doi.org/10.1177/0142723710370525
https://doi.org/10.1177/0142723710370525
https://doi.org/10.1016/j.ridd.2013.06.037
https://doi.org/10.1016/j.ridd.2013.06.037
https://doi.org/10.1080/15250000802188776
https://doi.org/10.1371/journal.pone.0036399
https://doi.org/10.1371/journal.pone.0036399
https://doi.org/10.1080/87565641.2014.931961
https://doi.org/10.1093/biomet/73.1.13
https://doi.org/doi: 10.1037/0012-1649.21.2.272
https://doi.org/doi: 10.1037/0012-1649.21.2.272
https://doi.org/10.1017/S0305000900006851
https://doi.org/10.1017/S0305000900006851
https://doi.org/10.1177/0956797615594361
https://doi.org/10.1037/0012-1649.31.5.827
https://doi.org/10.1111/infa.12031
https://doi.org/10.1111/infa.12031
https://doi.org/10.1016/j.appdev.2006.08.003
https://doi.org/10.1016/j.appdev.2006.08.003
https://doi.org/10.3758/s13423-013-0466-4
https://doi.org/10.3758/s13423-013-0466-4
https://doi.org/10.1111/j.1467-8624.2006.00911.x
https://doi.org/10.1111/j.1467-8624.2006.00911.x
https://doi.org/10.1111/j.1467-9507.2004.000267.x
https://doi.org/10.1177/0142723707088310
https://doi.org/10.1073/pnas.1419773112
https://doi.org/10.1073/pnas.1419773112
https://doi.org/10.1126/science.274.5294.1926
https://doi.org/10.1126/science.274.5294.1926
https://doi.org/10.1037/0012-1649.43.3.696
https://doi.org/10.1037/0012-1649.43.3.696
https://doi.org/10.1016/j.tics.2014.02.007
https://doi.org/10.1016/j.tics.2014.02.007


Cognition, 106, 1558–1568. https://doi.org/10.1016/j.c
ognition.2007.06.010

Snow, C. (1983). Literacy and language: Relationships
during the preschool years. Harvard Educational Review,
53, 165–189. https://doi.org/10.17763/haer.53.2.t6177
w39817w2861

Snow, C. E., Arlman-Rupp, A., Hassing, Y., Jobse, J., Joos-
ten, J., & Vorster, J. (1976). Mothers’ speech in three
social classes. Journal of Psycholinguistic Research, 5(1),
1–20. https://doi.org/10.1007/BF01067944

Snow, C. E., & Beals, D. E. (2006). Mealtime talk that sup-
ports literacy development. New Directions for Child and
Adolescent Development, 2006(111), 51–66. https://doi.
org/10.1002/(ISSN)1534-8687

Snow, C., Dubber, C., & de Blauw, A. (1982). Routines in
mother–child interaction. In L. Feagans & D. Farran
(Eds.), The language of children reared in poverty: Implica-
tions for evaluation and intervention (pp. 53–72). New
York, NY: Academic Press.

Snow, C., Perlmann, R., & Nathan, D. (1987). Why routi-
nes are different: Toward a multiple-factors model of
the relation between input and language acquisition. In
K. E. Nelson & A. van Kleeck (Co-Eds.), Children’s Lan-
guage (Vol. 6, pp. 65–97). Hillsdale, NJ: LEA Publishers.

Snyder-McLean, L. K., & McLean, J. E. (1978). Verbal
information gathering strategies: The child’s use of lan-
guage to acquire language. Journal of Speech and Hearing
Disorders, 43(3), 306–325. https://doi.org/10.1044/jshd.
4303.306

Soderstrom, M., & Wittebolle, K. (2013). When do care-
givers talk? The influences of activity and time of day
on caregiver speech and child vocalizations in two
childcare environments. PLoS ONE, 8, e80646.
https://doi.org/10.1371/journal.pone.0080646

Tamis-LeMonda, C. S., Luo, R., & Song, L. (2014). Parents’
role in infants’ language development and emergent lit-
eracy. In S. H. Landry & C. L. Cooper (Eds.), Wellbeing in
children and families (Vol. I). Wellbeing: Developmental
psychology (A complete reference guide, pp. 91–110).
Wiley-Blackwell, xxxiv, 425 pp.

Tamis-LeMonda, C. S., Kuchirko, Y., & Song, L. (2014).
Why is infant language learning facilitated by parental
responsiveness?. Current Directions in Psychological
Science, Vol. 23(2), 121–126. https://doi.org/10.1177/
0963721414522813

Tamis-LeMonda, C. S., & Song, L. (2012). Parent–infant
communicative interactions in cultural context. In R. M.
Lerner, E. Easterbrooks, & J. Mistry (Co-Eds.) Handbook
of psychology. Vol. 6: Developmental psychology (2nd
ed., pp. 143–170). Hoboken, NJ: Wiley.

Tamis-LeMonda, C. S., Baumwell, L., & Cristofaro, T.
(2012). Parent–child conversations during play. First.
Language, 32(4), 413–438. https://doi.org/10.1177/
0142723711419321

Tamis-LeMonda, C. S., Kuchirko, Y., Luo, R., Escobar, K.,
& Bornstein, M. H. (2017). Power in methods: Lan-
guage to infants in structured and naturalistic contexts.
Developmental Science, 20(6), 1–14. https://doi.org/10.
1111/desc.12456

Tamis-LeMonda, C. S., Song, L., Leavell, A. S., Kahana-
Kalman, R., & Yoshikawa, H. (2012). Ethnic differences
in mother–infant language and gestural communica-
tions are associated with specific skills in infants. Devel-
opmental Science, 15, 384–397. https://doi.org/10.1111/
j.1467-7687.2012.01136.x

Tardif, T., Gelman, S. A., & Xu, F. (1999). Putting the
“noun bias” in context: A comparison of English and
Mandarin. Child Development, 70, 620–635. https://doi.
org/10.1111/1467-8624.00045

Tomasello, M. (2000). The social-pragmatic theory of
word learning. Pragmatics, 10, 401–413. https://doi.
org/10.1075/prag.10.4.01tom

Volterra, V., Bates, E., Benigni, L., Bretherton, I., &
Camaioni, L. (1979). First words in language and
action: A qualitative look. In E. Bates (Ed.), The emer-
gence of symbols: Cognition and communication in infancy
(pp. 141–222). New York, NY: Academic Press.
https://doi.org/10.1016/B978-0-12-081540-1.50010-7

Weisleder, A., & Fernald, A. (2014). Social environments
shape children’s language experiences, strengthening lan-
guage processing and building vocabulary. In I. Arnon,
M. Casillas, C. Kurumada, & B. Estigarribia (Eds.), Lan-
guage in interaction: Studies in honor of Eve V. Clark (pp. 29–
50). Amsterdam, The Netherlands: Benjamins.

Weizman, Z. O., & Snow, C. E. (2001). Lexical output as
related to children’s vocabulary acquisition: Effects of
sophisticated exposure and support for meaning. Devel-
opmental Psychology, 37, 265. https://doi.org/10.1037/
0012-1649.37.2.265

Wiemer-Hastings, P., Wiemer-Hastings, K., & Graesser,
A. (2004). Latent semantic analysis. Paper presented at
the Proceedings of the 16th international joint confer-
ence on artificial intelligence.

Woynaroski, T., Yoder, P. J., Fey, M. E., & Warren, S. F.
(2014). A transactional model of spoken vocabulary vari-
ation in toddlers with intellectual disabilities. Journal of
Speech, Language, and Hearing Research, 57(5), 1754–1763.
https://doi.org/10.1044/2014_JSLHR-L-13-0252

Xu, F., & Tenenbaum, J. B. (2007). Word learning as Baye-
sian inference. Psychological Review, 114, 245. https://d
oi.org/10.1037/0033-295X.114.2.245

Yu, C., & Smith, L. B. (2012). Embodied attention and
word learning by toddlers. Cognition, 125(2), 244–262.
https://doi.org/10.1016/j.cognition.2012.06.016

Yurovsky, D., Smith, L. B., & Yu, C. (2013). Statistical
word learning at scale: The baby’s view is better. Devel-
opmental Science, 16, 959–966. https://doi.org/10.1111/
desc.12036

Routine Language 17

https://doi.org/10.1016/j.cognition.2007.06.010
https://doi.org/10.1016/j.cognition.2007.06.010
https://doi.org/10.17763/haer.53.2.t6177w39817w2861
https://doi.org/10.17763/haer.53.2.t6177w39817w2861
https://doi.org/10.1007/BF01067944
https://doi.org/10.1002/(ISSN)1534-8687
https://doi.org/10.1002/(ISSN)1534-8687
https://doi.org/10.1044/jshd.4303.306
https://doi.org/10.1044/jshd.4303.306
https://doi.org/10.1371/journal.pone.0080646
https://doi.org/10.1177/0963721414522813
https://doi.org/10.1177/0963721414522813
https://doi.org/10.1177/0142723711419321
https://doi.org/10.1177/0142723711419321
https://doi.org/10.1111/desc.12456
https://doi.org/10.1111/desc.12456
https://doi.org/10.1111/j.1467-7687.2012.01136.x
https://doi.org/10.1111/j.1467-7687.2012.01136.x
https://doi.org/10.1111/1467-8624.00045
https://doi.org/10.1111/1467-8624.00045
https://doi.org/10.1075/prag.10.4.01tom
https://doi.org/10.1075/prag.10.4.01tom
https://doi.org/10.1016/B978-0-12-081540-1.50010-7
https://doi.org/10.1037/0012-1649.37.2.265
https://doi.org/10.1037/0012-1649.37.2.265
https://doi.org/10.1044/2014_JSLHR-L-13-0252
https://doi.org/10.1037/0033-295X.114.2.245
https://doi.org/10.1037/0033-295X.114.2.245
https://doi.org/10.1016/j.cognition.2012.06.016
https://doi.org/10.1111/desc.12036
https://doi.org/10.1111/desc.12036


Supporting Information

Additional supporting information may be found in
the online version of this article at the publisher’s
website:

Figure S1. Time Spent in Feeding, Grooming,
Booksharing, Object Play, and Transition for Indi-
vidual Infants (Represented by Circles)

Figure S2. Word Types Per Minute by Activity

for Individual Mothers (Represented by Circles)
Figures S3. (a–b) Referential and Regulatory

Utterances by Activity for Individual Mothers (Rep-
resented by Circles)

Table S1. Definitions and Examples of Coded
Activities

Table S2. List of Concrete Nouns and Verbs by
Activity
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