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A B S T R A C T

Acquiring basic language skills is one of the key developmental milestones a child must reach in its early years. 
Failing to do so can be a sign of language disorders and can lead to problems in later life that can impede all other 
domains of child development, including socio-emotional development, cognitive development, and later aca
demic achievement. Since parents play a crucial role in early language development, it is important to support 
them with best practices and provide them with evidence-informed knowledge on language development of their 
infant. In this scoping review, we narratively synthesized the current scientific literature on stimulating language 
development in the first 1000 days of life, including during pregnancy. Our synthesis of the current literature 
emphasizes that the first 1000 days are an extremely important period for language development and that 
stimulating language development should already start during pregnancy. Importantly, many factors that are 
central for language development are intervenable and therefore useful targets for public health policy and early 
prevention. This review can be used to provide professionals and policy makers with better evidence-informed 
tools and knowledge to support families. Increased parental knowledge may, in turn, improve language devel
opment of young children, and subsequently lead to less children starting school with language deficits at later 
ages and related problems later in life.

1. Introduction

Acquiring basic language skills is one of the key developmental 
milestones a child must reach in its early years. Failing to do so can lead 
to language problems and disorders in later life that can impede all other 
domains of child development, including socio-emotional development 
[1,2], cognitive development [3], and later academic achievement 
[4,5]. Pace, Alper [5] even found that language skills at kindergarten 
entry predicted academic outcomes the most broadly across domains. 
Yet, healthy language development is not only important for the indi
vidual itself, but also for society. Toddlers with immature language skills 
are found to show more physical aggression, although these effects are 
small and might not persist after early childhood [6]. Research has 
found that better higher order language skills (i.e., understanding am
biguity, understanding figurative language) are protective in 

adolescents at risk for antisocial behavior [7]. Taken together, it is of the 
utmost importance for children and society to stimulate language 
development to promote a healthy, successful next generation.

The origin of language-relevant networks can already be found in the 
fetal brain [8,9]. The auditory nervous system undergoes primary 
developmental processes at 20 weeks of gestation [10] and becomes 
functionally active between GA week 18 and 25 [11,12], and first 
auditory stimulus-induced fetal body movements are detected at GA 
week 24 [13]. This indicates that fetuses are able to process and even 
respond to auditory input from the 5th month of gestation onwards. 
Furthermore, longitudinal research showed that more maternal inten
tional speaking to the fetus during pregnancy was associated with better 
communicative and language development at 18 months of postnatal 
age [14]. These findings underscore the enduring impact of prenatal 
auditory experiences on both short- and long-term aspects of infant 
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development and demonstrate that stimulation of language develop
ment should already start before birth.

The Dutch government took responsibility to invest in the first 1000 
days of life, starting at conception (or even before). In September 2018, 
the Dutch Ministry of Health, Welfare, and Sport launched the action 
program “Solid Start”, a nationally coordinated program that involves 
collaboration between medical and social-care professionals, policy
makers, parents and organizations [15,16]. While the program has 
generated a nationwide movement to support parents in providing the 
best possible start for their (unborn) child, some areas of child devel
opment are underrepresented within the program's action, such as 
stimulating typical language development. While there are multiple 
reviews on early language development [e.g.,17], many reviews focus 
on a very specific part of language development, such as infant-directed 
speech [18]. Additionally, to date, no review captures the whole first 
1000 days, including the pregnancy period. The number of articles 
written on this topic is extremely high, making it impossible to sys
tematically review all relevant articles. Moreover, the body of knowl
edge is heterogeneous in methods or disciplines. Given these 
characteristics of the literature, a scoping review is the best option for 
synthesizing [19].

In the current scoping review, we narratively synthesized the current 
scientific literature on stimulating language development in the first 
1000 days of life. The synthesis answered the following research ques
tion: According to the current scientific evidence, how can parents, care
givers, and day-care workers best stimulate and enhance language 
development in children between 0 and 24 months, including during preg
nancy (or “the first 1000 days”)? We divided this scoping review into 
three subsections to ease reading: 1) How, 2) What, and 3) When to talk 
to infants. In the first part, we review how parents and other caregivers 
usually talk to infants and young children and what type of interaction 
stimulates language development most. In the second part, we review 
the content of interactions with infants and young children in relation to 
language development. In the third part, we discuss the timing of in
teractions with infants and young children. Here, we discuss how timing 

in interactions matters for language development. Finally, we provide a 
discussion of how parents and caregivers can be motivated to stimulate 
their child's language development and review some obstacles as well as 
opportunities. Along with this review, we provide a list of practical tips 
for anyone working with young children between the age of 0 and 2 
years to stimulate language development, based on our reviewed evi
dence (see Fig. 1).

2. Method

We conducted a scoping review of the literature on stimulating 
language development in the first 1000 days of life. We followed the 
PRISMA-ScR guidelines as much as possible to ensure transparency and 
methodological rigor [19].

For this review, we chose to include studies that met the following 
criteria: (1) prospective and longitudinal; (2) published between 2000 
and early 2025; (3) quasi-experimental, epidemiological, clinical or 
intervention design (relevant reviews were not included as part of our 
synthesis, but were mentioned when useful for further reading). To limit 
the scope of our review, we decided to exclude topics related to screen- 
use. This is an rapidly expanding literature that has been extensively 
reviewed elsewhere (for a review, see [20]).

We performed a search of electronic databases (MEDLINE, Web of 
Sciences, PsychINFO and Google Scholar). The electronic search was 
based on the following concepts: (1) terms related to early language 
development and language processing in early life (e.g., language 
learning, language comprehension, language delay, parent-child inter
action) (2) terms related to parenting practices related to early language 
development (e.g., child-directed speech, infant-directed speech, 
motherese, parenthese, child-directed singing), and 3) terms related to 
early language interventions (e.g., book reading, parenting practices). 
We started by including meta-analyses and review articles to identify the 
topics of interest. When topics were identified, we sometimes performed 
a secondary search including more specific search teams (e.g., 
onomatopoeia, mind-mindedness, mental-state talk).

Fig. 1. Tips to stimulate language development for parents of young children based on this scoping review. This Figure has been visually improved with the use 
of ChatGPT.

M.I. van den Heuvel et al.                                                                                                                                                                                                                    Early Human Development 224 (2027) 106668 

2 



We focused on typical early language development and only 
included atypical development or literature on language disorder(s) 
when it contributed to the evidence on typical language development. 
While we only included studies between 2000 and 2025, some seminal 
papers from before 2000 were included in this scoping review, for 
instance papers in which a concept was introduced for the first time. 
Additionally, we only included peer-reviewed articles, written in 
English.

To minimize the number of references included, we adopted a pro
cess of selecting references in case multiple references covered the same 
topic or finding. First, systematic reviews and meta-analyses were given 
preference. If no review or meta-analysis was available, we continued by 
selecting the most recent publication. Only seminal papers were 
excluded from this process.

The literature was divided into three sections to ease reading: 1) 
How, 2) What, and 3) When to talk to infants. In the first part, we 
synthesized the literature on topics such as infant-directed speech, 
parental sensitivity, and turn-taking. In the second part, we review the 
content of interactions with infants and young children in relation with 
language development. Here, we synthesized the literature on topics 
including onomatopoeia, diminutives, reduplications, and mental state 
talk. In the third part, we discuss the timing of interactions with infants 
and young children. Here, the following topics were included: language 
stimulation during pregnancy, book reading, and child-directed singing. 
No review protocol was developed for this scoping review.

3. Results

3.1. How to interact with infants

The way we speak with infants and young children matters for their 
language development. In this section, we review the properties and 
benefits of infant-directed speech, the importance of facial cues and 
(parental) responsiveness for language development.

3.1.1. Infant-directed speech (IDS)
Most parents and other caregivers naturally adjust their communi

cation when interacting with an infant [21–23]. This distinctive mode of 
speech has been called ‘babytalk’ or ‘motherese’/‘parentese’, and more 
appropriately just infant-directed-speech (IDS) [24]. IDS is used across 
many languages, with both commonalities and differences in features of 
IDS across cultures [22]. The amount of speech directed to infants differs 
across cultures, and is larger in urban than in rural populations [18]. The 
IDS adaptation occurs even if parents think they do not use it [25] and is 
adapted to the specific age and linguistic knowledge of the child [26,27].

While talking to infants, adults typically talk a bit slower [26], use a 
more melodic voice with exaggerated patterns of stress and intonation 
(prosody) [21,22], and keep longer pauses between utterances [28]. 
While pitch contours are generally more variable in IDS [29] the rhythm 
of speech is more regular in IDS, with especially a more regular spacing 
of stressed syllables [30]. While languages differ with regards to which 
unit is most important for rhythmic organization (e.g. stressed syllables 
vs. syllables), the more regular spacing of stressed syllables in IDS has 
also been found in so-called ‘syllable-timed’ languages such as Spanish 
[31].

Besides being important for regulating emotion [32] and enhancing 
attention [33], the use of infant-directed speech has been hypothesized 
to be beneficial for language acquisition [34]. Indeed, frequent exposure 
to IDS in infancy has been related to enhanced language development 
[35,36]. IDS helps infants to segment words from the continuous speech 
stream [37,38], and is beneficial for word recognition [39]. EEG 
research indicates that infant-directed speech enhances infants' speech 
processing in the brain [e.g.,40,41,42].

Several studies have examined what properties of infant-directed 
speech are specifically beneficial for language acquisition. The pros
ody of IDS used by caregivers, especially the pitch contours and pitch 

variability, is associated with individual infants' language outcomes (see 
[43] for a meta-analysis). Speech rate also matters, as a mother's slower 
speaking rate if their child is 7 months is related to the vocabulary of the 
child at 2 years [42]. The more regular spacing of stressed syllables in 
IDS can be beneficial for word-segmentation [44].

It is currently still debated why these properties of infant-directed 
speech are attracting attention and enhance learning. Recent hypothe
ses are for example that the more variable pitch contours of IDS might 
enhance surprisal to an optimal degree, increasing the saliency of speech 
[29,45]. At the same time, the more regular placement of especially 
stressed syllables enhances prosodic stress patterns in IDS. The rhythmic 
synchronization between the slower stressed syllable rate and the faster 
syllable and sound rates might serve to help children to parse linguistic 
units at different time scales (sounds, syllables, words), with the slower 
and more regular speech rhythm resulting in more optimal processing 
for the developing infant brain [46–50].

To conclude, adults automatically adapt their speech when talking to 
infants. This infant-directed way of speaking, talking slower and more 
regularly, with more pitch variation, seems to be beneficial for language 
acquisition processes. When parents are in (sensitive) interaction with 
their child, they will adapt their speech to their child's needs.

3.1.2. Show your face
About forty years ago, Kuhl and Meltzoff [51] conducted a seminal 

study in which infants saw two simultaneously talking faces and the 
authors investigated which of the two visual speech streams infants 
attended. Specifically, 4- to 5-month-olds saw two talking faces, pre
sented side-by-side, each repeatedly producing a particular vowel. 
While these competing visual speech streams (i.e., the talking faces 
provided articulatory lipread cues) were played, a single auditory vowel 
– that matched one of the two visual streams – was delivered. Infants 
preferred to look at the visual speech stream that matched the vowel 
they were hearing, indicating that they detected the correspondence 
between seen and heard speech. This effect has proven to be quite 
robust, and seems to surface already at around 2 months of age [52].

Interestingly, young infants are primarily focused on the eyes of the 
talker, but between 4 and 8 months of age, infants shift their attention to 
the mouth. In general, the moving mouth of a talker is assumed to 
provide an important cue on which infants can rely to disambiguate the 
incoming auditory speech signal [e.g.,53], but at around twelve months 
of age, infants (when exposed to their native language) seem to shift 
their attention back to the eyes which now become a relevant social cue 
[e.g.,53,54,55].

Other work in this area has focused on infant brain responses to 
congruent audiovisual speech versus incongruent audiovisual speech. In 
congruent speech, the visual speech stream matches the auditory 
stream, whereas in incongruent speech, the lip movements do not match 
the auditory stream. In general, the infant brain (at 5 months of age) 
indeed seems to be sensitive to audiovisual speech congruency when 
stimuli are syllables [56] or short sentences [57]. Moreover, brain 
response of six-month old infants also differs for congruent and incon
gruent audiovisual speech [58], although at that age, the brain response 
to unimodal versus audiovisual speech appears to be comparable [59]. 
These results indicate, that – within the first 6 months after birth – the 
infant brain already appears to be sensitive to the correspondence be
tween auditory speech and the lipread signal.

Taken together, seeing the mouth and eyes of a speaker may have 
perceptual advantages for young infants. Depending on the develop
mental stage the infant is in, the main area of interest in a talking face is 
represented by the speaker's eyes or mouth. Based these results, it may 
be beneficial for language development to provide an infant with op
portunities to actively scan a talking face to allow the infant to focus 
their attention on whichever portion of the face that – at that particular 
time during development – can maximally support infant speech 
perception. However, adults who are interacting with an infant should 
not be too concerned with the exact portion of their face that is available 
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for the infant to see.

3.1.3. Be sensitive
To stimulate language learning, infants and toddlers need an inter

action partner that is in tune with their needs and interests. Stimulating, 
sensitive interactions are characterized by contingency – a prompt and 
meaningful exchange [60,61]. For example, if an infant points at a toy 
and the parent remarks “That is a toy truck. What sound does it make?”, 
this is a contingent response because it is occurring directly after the 
infant's action of pointing (it is prompt) and it relates to the infant's 
behavior (it is meaningful). The nature of sensitive/contingent in
teractions changes with the age of the child, since the child becomes 
more active in the interaction over development [62]. While contin
gency in the newborn phase is more focused on synchrony – the match 
between parent and infant affect and behavior [63,64], contingent in
teractions after the first 6 months are more focused on the ability of the 
parent to follow their child's behavior and respond meaningful and 
promptly to their actions [60]. Despite the different focus of contingent 
responses over development, all sensitive interactions between a parent 
and a young child are thought to create moments of shared attention, 
often referred to as “joint attention”, which is paramount for language 
learning [65].

A large body of research underscores the importance of parental 
sensitivity during interaction for language learning in the first two years 
of life (for a review, see [60]). For instance, maternal sensitivity has 
been found to predict the timing of children's achievement of language 
milestones – the more sensitive the mother, the earlier the child ach
ieved important milestones [61]. Importantly, the opposite also seems to 
be true: parental intrusiveness, an interaction style characterized by 
negative affect, controlling behaviors and overstimulation, has been 
shown to be related to worse language outcomes, such as poorer 
expressive language development [66,67] and slower vocabulary 
growth [68]. In contrast to sensitive, contingent interactions, intrusive 
interactions may disrupt moments of shared attention between parent 
and infant, which, in turn, may negatively affect language learning [65].

In sum, creating moments of shared (joint) attention by being sen
sitive to the child's needs and interests is of key importance for language 
learning in the first 1000 days. Since the behavior and involvement of 
the child during interactions drastically changes over development, 
from passive to more active, different age periods require different skills 
from parents in facilitation optimal language learning during 
interaction.

3.1.4. Take turns
A rich social context of interaction is paramount for optimal early 

language learning. One important aspect of this rich context is an 
interaction partner to take turns with. Turn-taking is the process in 
which a parent and infant verbally respond to each other, even when the 
infant uses vocalization instead of actual words. Early turn-taking be
tween an infant and an adult are called proto-conversations. Proto- 
conversation can be described as a structured, (nonlinguistic) vocal 
exchange between infants and their parents (or another person) [69,70]. 
Proto-conversations are reported to already develop around the age of 
2–5 months [71] and some studies even reported to have observed 
proto-conversations in newborns, in the first few weeks after birth [e. 
g.,72].

Research has shown that conversational turn-taking and proto- 
conversations are associated with better language development. For 
instance, Donnelly and Kidd [73] found a longitudinal association be
tween growth in infant turn-taking and growth in infant vocabulary, 
supporting the notion that these two skills mutually influence each other 
over development. Brain research also found that more frequent proto- 
conversations during a mother-infant interaction (at 4–6 months) was 
linked to higher neural synchrony between mother and infant [74].

Taken together, taking turns is an important element of a rich social 
context that can stimulate language development in young children. 

Parents are encouraged to take part in turn-taking, or proto- 
conversation, from birth onwards.

3.2. What to say to infants?

Another important characteristic of interacting with infants to 
enhance language development is the content of the interaction. Some 
parents may adjust their vocabulary to include simpler words or even 
refer to objects with self-made words (e.g., “the woof woof” for dog). In 
this section we discuss whether this type of “baby-talk” is beneficial for 
the developing infant or whether it is better to use unadjusted vocabu
lary. Additionally, we discuss how asking questions within an interac
tion with an infant can stimulate attention and language learning.

3.2.1. Baby-talk: to do or not to do?
Infant-directed speech, as mentioned before, is thought to elicit a 

social response by slowing down the speed, simplifying the syntax, and 
increasing melodic intonation, all of which help to improve social 
communication. In addition to the way we speak to infants, many people 
also adjust their language content to the infant-listener. This concept of 
adjusting the language content is often referred to as ‘baby-talk’. Across 
languages, lexical items associated with ‘baby-talk words’ are distin
guished by onomatopoeia, diminutives and reduplications [23,75,76]. 
Creating a term that imitates or sounds similar to the sound that the 
word is describing is known as onomatopoeia (e.g., ‘woof’ for ‘dog’ or 
‘vroom’ for ‘car’), whereas the meaning of ‘small’ or ‘little’ is created by 
a diminutive (e.g., kitty, minibus, duckling). In reduplication, (part of) 
the root, stem, word or even the whole word is repeated exactly or with a 
slight change, such as ‘woof-woof’, ‘easy-peasy’ or ‘super-duper’.

Whether baby-talk words have an influence on language develop
ment has been a source of debate [23,75,77]. The sound characteristics 
of onomatopoeia make these baby-talk words easy to produce and to 
perceive [78,79]. This allows infants to be part of a simple conversation 
early on (e.g., “What does the doggie say?” “Woof”; [78]), giving them a 
reserve option for communication if they cannot produce the official 
word yet [80]. Furthermore, these onomatopoeia help children to form 
early mappings between a word form and its meaning [78]. However, 
the role of iconic words, with a resemblance with word form and word 
meaning (such as onomatopoeia), in word learning might be more 
difficult than supposed (for a review, see [80]). One study that explicitly 
tested the relationship between input characteristics and language 
development found that while iconic words in the input were not 
associated with vocabulary development, diminutives and reduplication 
in input were [81]. Note, however, that reduplication and diminutives 
most often co-occur with iconicity [82].

The use of reduplication and diminutives in the input has been found 
to help word segmentation [83,84], possibly because of sound regular
ities in the speech input. This gives the infant anchor points for word 
segmentation and further vocabulary development [84]. In a similar 
way, frequent repetitions of particular words within child-directed 
speech result in better word learning [85,86].

In conclusion, the use of baby-talk can be beneficial at particular 
stages in development where infants are starting to learn that speech 
word forms map to meaning (develops between 6 and 12 months; note 
that there are major individual differences) and can help them to 
segment words (develops between 6 and 9 months; again, note that 
there are major individual differences), thus bootstrapping their further 
language development. Parents do not have to be discouraged to use 
baby-talk but could be stimulated to create an age-appropriate, lan
guage-rich environment for their child.

3.2.2. Asking questions
Asking questions plays a significant role in shaping language devel

opment as it encourages children to speak more, which is associated 
with better language outcomes [87–89]. Often referred to as “conver
sation-eliciting speech,” or “clarification requests”, so-called WH-words, 
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including “what,” “where,” “when,” “who,” and “why,” are frequently 
used by caregivers to engage their child into conversations. Addition
ally, the concept of “clarification requests” adds another dimension to 
the interactive dynamics, highlighting the significance of seeking clari
fication (i.e., asking questions) to enhance mutual understanding.

The ability to ask and answer questions is an important aspect of 
children's language development and has been studied extensively [e. 
g.,87,88,90]. WH-questions are especially interesting since they may 
directly boost vocabulary development by motivating young children to 
respond verbally [91]. Importantly, even if a child is unable to respond 
verbally yet (i.e., at younger age), research has shown that asking 
questions and using WH-words can still be beneficial [92]. In fact, 
studies have shown that infants can already understand WH-questions, 
long before they can produce them themselves [93].

Many parents naturally ask questions to their child, even from a 
young age. Studies on frequency with which parents ask their children 
WH-questions have revealed that, at least in Western societies, parents 
ask their children WH-questions from a very young age, and that this 
frequency increases throughout early life [89]. For example, Pan, 
Imbens-Bailey [94] discovered an increase in both quantity and variety 
of questions asked by mothers of 14- to 32-month-olds.

The use of WH-questions by parents is associated with many benefits 
for language development. For example, children who are exposed to 
more WH-questions are better able to understand and produce these 
kinds of questions themselves [e.g.,87,88,90]. This, in turn, may elicit a 
richer language environment for these children (e.g., they may get more 
response from their conversation partner). According to research on 
shared book-reading interactions between mothers and toddlers, chil
dren who hear a higher frequency of WH-questions have increased vo
cabularies on average [95,96]. Research of Ninio [96] also indicated a 
relationship between the proportion of maternal WH-questions and 
vocabulary productivity, with more WH-questions being associated with 
larger infants' productive vocabulary. Rowland, Pine [88] demonstrated 
that acquisition of WH-questions could be accurately predicted based on 
the frequency with which specific WH-words and verbs occurred in the 
toddler's input by examining over 300 h of naturalistic audio data from 
two-year-olds and their mothers.

Taken together, it has been demonstrated that incorporating WH- 
words and clarification questions into daily interactions with infants 
and young children has a critical, positive role on early language 
development. Parents are advised to use WH-words and ask questions in 
daily conversations, from an early age on, even if their child is still too 
young to verbally respond to the question.

3.2.3. Mental state talk
Mental state talk refers to individual utters and terms to describe 

abstract, invisible referents like desires (e.g. want/need; “Do you want 
the ball?”), cognitions (e.g. think/know; “Do you think Jack will win the 
race?”), beliefs and emotions (e.g. happy, sad; “I can see that you're 
excited to see Grandma”) about the self, child, other individuals or 
events [97]. Mental state talk that explicitly references the infant's 
mental state is termed, “mind-mindedness” [98], and when appropriate, 
accurately reflects the infants' mental state. Even when infants do not yet 
understand abstract mental states, emotion and mental state talk is a 
significant proportion of parent-infant conversation [97,99].

Earlier parent mental state talk and mind-mindedness seem predic
tive of later rather than concurrent language abilities [100,101], mental 
state language and emotion understanding [102]. Mother desire talk (e. 
g., “Do you want the toy?”) may be a particularly salient predictor of 
positive outcomes [102]. Similarly, frequency of maternal mind-minded 
comments that are attuned to the child's mental state at age 16 months 
was related to child internal-state language at 20 months [103]. 
Maternal mental state talk is thought to teach the child that mental state 
talk is important and promotes high-quality interactions that are sensi
tive, while also accurately scaffolding learning by labeling and verbal
izing the mental state of the infant or other. Other research suggests 

parent use of emotion words [104,105] and emotion word training 
[106] may foster children's learning of emotion labels, by helping chil
dren form meaningful categories of emotion. Finally, valence-consistent 
context for emotion experiences (e.g., “your smile tells me you are good 
and happy”) may aid learning of emotion and mental state language 
[107].

Through promoting child mental state talk and emotion language, 
parent emotion and mental state talk as well as mind-mindedness 
become important for positive socioemotional outcomes such as more 
advanced theory of mind, i.e., the ability to understand others' mental 
states and perspectives; [108,109,110] for emotion socialization, 
including prosocial behaviors [e.g.,111,112]. Labelling of emotions is 
related to effective emotion regulation, social skills and school-readiness 
[113].

Parents increase their use of mental state language, emotion words 
and appropriate mind-minded comments across infancy, toddlerhood 
and early childhood as children become more communicative partners 
[99,107,114,115]. Activities such as storybook telling and joint play 
encourage the use of mental state talk events [115]. In infancy, mental 
state talk is most helpful when referencing the mind in the here-and-now 
(e.g., “Your sister looks sad”), to better target the infant's focus of 
attention [116]. Emotions and mental states are less concrete and more 
abstract than early learned neutral words (e.g. “flower”). As a result, 
infants learn emotion and mental state language words later. Before 2- 
years of age, references to emotions (pleasure, distress) and desire 
terms (specifically “want”) seem to be the mental state terms most 
frequently used by parents [117,118]. When children are preverbal, 
parents respond to infant communicative skills of facial expressions and 
gestures. At this developmental stage, desires and emotions may provide 
more tangible reference to mental states because they are often 
accompanied by facial expressions and/or actions. By 18 months of age, 
infants use simple affective and desire language e.g. “happy” and 
“want”. Cognitive states such as thoughts and knowledge require meta- 
representation to understand, and therefore such terms are more 
frequently used by parents in later toddlerhood [119,120].

In sum, the use of emotion and mental state talk is associated with, 
not only aspects of child language development, but a range of socio
emotional developmental outcomes that are important for child social 
and academic success. Parents are advised to engage in developmentally 
appropriate emotion and mental state conversations across the first two 
years of life.

3.3. When to talk to infants?

There is major variability in the language input children receive in 
their early years. One contributing factor to this variability is the level of 
parental awareness regarding the importance of initiating conversations 
and engaging with their child, both in terms of the child's age and the 
timing within daily routines. Here, we show that meaningful interaction 
can already commence as early as during pregnancy. We further 
examine research findings pertaining to the frequency of daily conver
sations and the influence of established routines on language develop
ment in early childhood.

3.3.1. Start during pregnancy
The introduction to spoken language does not start from birth, but, 

instead, first exposure to language and speech-related attention, mem
ory and learning already starts in utero [121]. From gestational age 
week 32 onward, the fetus exhibits temporal lobe fMRI-based activation 
[9] and engages in prenatal attention-related behavior (manifested as 
decreased arm and head movements or shift in heart rate) in reaction to 
the maternal voice [122–124]. Furthermore, the fetus demonstrates the 
ability to discriminate between different voices and sounds [125] and 
forms prenatal memory-traces of voice differentiation in the neonatal 
period [126]. Newborns already recognize their parents' voice, espe
cially their mother's [127], and discriminate their native language from 
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languages with a different rhythm [128,129].
Importantly, the quantity of speaking or singing to the fetus may 

have short and long-term impact on parent-infant bonding, infant's 
behavior and language development. For instance, infants exposed to 
maternal singing of lullabies during pregnancy experienced fewer crying 
episodes, less infantile colic and fewer awakenings during the night in 
the neonatal period [130]. This study additionally revealed stronger 
mother-infant bonding and less maternal stress in the prenatal singing 
group as compared to the control group [130]. It is important to 
recognize that maintaining vocal contact with a fetus (or preterm in
fant), should also involve their fathers, siblings, nurses, and other 
caregivers [131]. Furthermore, longitudinal research showed that the 
frequency of maternal intentional speaking to the fetus between 6 and 9 
months of pregnancy was positively associated with communicative and 
language development at 18 months of postnatal age [14]. These find
ings underscore the enduring impact of prenatal auditory experiences on 
both short- and long-term aspects of infant development.

Since the quantity and quality of prenatal communication have 
lasting implications for the unborn child, special care should be given to 
those women that are more at-risk for implicated prenatal communi
cation. Research has demonstrated, for example, that pregnant women 
experiencing mood-related symptoms tended to report reduced in
stances of talking and singing to their unborn child, in comparison to 
healthy pregnant women [132]. This may bring offspring of mothers 
that experiences prenatal depression and/or anxiety at a disadvantage. 
Singing lullabies during pregnancy has been reported to benefit women 
in terms of relaxation, feeling closer to their infants, and providing an 
additional tool for communication in the early newborn period [133]. 
These findings underscore the importance of maternal speech and 
singing in prenatal development and highlight the potential for these 
activities to mitigate the impact of maternal mood-related symptoms, for 
both the mother and the unborn child. Importantly, the detrimental 
effects of maternal mental health issues are not confined to the prenatal 
period. Several studies have found higher risk for language delay in 
infants born to mothers with postpartum depression (for a review, see 
[134]).

Taken together, the fetal brain is ready to process audio-input, such 
as parental speech, from the start of the third trimester of pregnancy 
onward. While many parents intuitively talk to their unborn child, they 
are often not aware of the profound impact of talking on early language 
development and attachment of the child after birth. Talking and singing 
to the unborn child during pregnancy should therefore be stimulated by 
health care professionals working with expectant parents. Special care 
should be given to those women that are at-risk for implicated prenatal 
communication, such as women with prenatal mood and anxiety 
disorders.

3.3.2. Daily conversations
Communicating with (unborn) infants and young children does not 

have to take place during set times but can be done during daily tasks, 
everyday routines, and conversations. It does not matter if the child 
cannot (verbally) respond yet, as children develop receptive language 
abilities before their verbal or expressive language develops [135]. 
Receptive language is the internal processing and understanding of 
language. As receptive language continues to increase, expressive lan
guage begins to slowly develop. The impact of everyday conversations 
on language development depends on both the quantity and the quality 
of the conversations and words used. A recent meta-analysis showed that 
both quantity and quality are important for language development in 
early life, but that the effect of word quality was more robust than for 
word quantity [7]. Additionally, research has shown that the quality of 
language input matters for child vocabulary skills, even when quantity 
of language input was taken into account [26].

Both the quantity and quality of language can be integrated into 
everyday routines. Naturally occurring family routines, such as meal
time, can provide a predictable structure and an emotional climate that 

supports early language development [136]. Importantly, different ac
tivities may promote varying features of child-directed talk. For 
example, several studies have investigated how different types of toys 
promote interacting with infants and young children. Here, studies re
ported that electronic toys (as compared to traditional, non-electronic 
toys) elicited lower quality and quantity of language input from par
ents towards their child during play sessions [137] and lower general 
interaction quality [138], suggesting that play with electronic toys 
should be discouraged. However, more research is necessary before 
strong conclusions about electronic toys in general can be drawn, for 
instance research in bilingual families or families with low socio- 
economic status. Additionally, the type and content of the electronic 
toy should also be given more consideration. For instance, there is evi
dence that toddlers may learn more novel words from electronic books 
versus print books [139].

In sum, both the quantity and the quality of words that young chil
dren are exposed to in daily life matter for language development. 
Family routines, such as mealtimes, (nature) walks, and grocery shop
ping can be good opportunities for parents to have daily conversations 
with their child (even if their child is not yet able to speak). Including 
regular free play sessions in daily family routine, preferably with non- 
electronic toys, can also invite young children to engage in language 
learning.

3.3.3. Book reading
Joint book reading, or the shared experience of reading a (illus

trated) book together, can be a crucial tool for promoting family 
communication and stimulating language development. Indeed, several 
elements of book reading make it a particularly important activity. For 
instance, compared to mealtime and free play activities, book reading 
scored highest on word richness [140]. While reading, parents often use 
words and concepts that are not frequently used or encountered in daily 
language. Furthermore, in books, words are often repeated in a varied 
context (i.e. pictures, events, surrounding words), which helps children 
to infer the meaning of words [141,142]. Research suggests that shared 
reading helps develop the predictive brain [143], and enhances neural 
synchrony between child and parent [144]. Interestingly, parents talked 
more with their infants on days that they were prompted to read to their 
infants, compared to a typical day [145]. Together, these benefits make 
shared book reading a great activity for parents to stimulate language 
development.

While there is clear evidence on the beneficial effect of shared 
(picture) book reading for language development in children [e. 
g.,141,146,147,148], there has also been controversy about at what age 
shared book reading should be initiated. Young infants, before the age of 
6 months, may not be able to benefit from shared reading yet, for 
instance due to immature attention systems [149]. Moreover, many 
parents find it unnecessary or even uncomfortable to read to preverbal 
infants as they cannot keep attention for long and do not give clear 
verbal responses yet. It is however good to realize that from around 6–9 
months infants already know the meaning of many common words 
[150]. Accumulating research has shown that it is already beneficial to 
read to infants as young as 8–9 months of age [e.g.,147,151,152]. For 
example, frequency of shared book reading at 9 month-olds was related 
to language skills at 18 months, and this association was not mediated 
by the attention skills of the 9-months olds [153]. Whether it is also 
beneficial to read to younger infants is still an open question, since there 
are only very few studies on the benefits of shared book reading that 
included infants younger than 9 months. One study, by Karrass and 
Braungart-Rieker [152], showed that shared book reading at 8 months, 
but not at 4 months, was related to better language abilities later in life 
(12–18 months). However, shared reading at 4 months did predict 
shared reading at 8 months, suggesting that early shared reading may 
help establish reading routines that continue as infants develop the 
cognitive abilit7 to take full advantage from active engagement with 
books [152]. Additionally, studies have found that the earlier parents 
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started shared book reading with their child, the better the subsequent 
language abilities of the child [154,155]. Because these analyses were 
correlational, they cannot establish whether there is an optimal age for 
initiating shared reading or whether the observed association between 
early shared reading and language development may be partly attrib
utable to parental reading ability [156].

It has, however, been shown that shared book reading with young 
infants can prompt the use of a wider vocabulary. For example, Wu and 
colleagues video-recorded mothers while they were playing with and 
reading to their 6-month-old infant. Already at 6 months, mothers used a 
more diverse vocabulary when they were reading compared to when 
they are playing with their infant, and diversity of vocabulary was 
related to vocabulary at 18 months [157]. Based on these findings, we 
could argue that reading from birth is beneficial. However, more 
research is still necessary to draw firm conclusions on the potential 
benefits of shared book reading before the age of 9 months.

There are several ways in which parents can share a book with their 
young children – they could read a book to their child (passive) or with 
the child (interactive). Research has suggested that the latter type of 
reading, interactive reading, is more effective in increasing child's later 
vocabulary as compared to typical (or passive) reading [158]. Interac
tive reading has also been coined dialogic reading, which is a specific 
approach to shared book reading that has been described as an inter
active reading technique in which the parent asks questions, points to 
pictures and provides informative feedback to the child [159]. A meta- 
analysis showed that dialogical reading has a positive impact on a wide 
range of language skills, increases child enjoyment of reading and im
proves later reading motivation and that it may have positive effects on 
parent-child attachment [158]. Note that the studies analyzed in this 
meta-analysis did not have active control groups, with control groups 
just reading as usual without any intervention.

Sharing a book with a preverbal infant in an interactive way may not 
come natural to all parents. In fact, observational studies have shown 
that many parents do not apply interactive reading techniques sponta
neously [160,161]. In contrast, a more recent study explored the use of 
different types of dialogical reading techniques in parents of 12-month- 
olds and found that parents of young children do, in fact, used some 
strategies spontaneously while they omitted others [162]. For instance, 
all parents in the study used Wh-questions and Yes/No-questions while 
reading. However, when zooming in on the Wh-questions, it turned out 
that none of the parents used any When-questions or Why-questions. 
They mostly used Where- and What-questions, followed by Who- and 
How-questions. Parents also used very few repeating, recall, and 
completion as strategies [162]. A meta-analyses by Dowdall, Melendez- 
Torres [163] concluded that parent's use of interactive reading strategies 
can be enhanced with intervention and that, subsequently, child lan
guage development was improved (as compared to no intervention). 
Shorter, less intensive interventions were found to be less effective. 
Another meta-analyses on the effectiveness on shared reading in
terventions for parents found only small effects [164]. Importantly, the 
meta-analysis of Noble and colleagues established that while the effec
tiveness of a shared reading intervention compared to a passive control 
group (i.e., no intervention) was robust, there was no difference with 
active control groups (for example a group training in visuo-motor 
skills). This suggests that, especially for less intensive interventions, 
the established effects are non-specific [164].

Taken together, research clearly showed that shared (picture) book 
reading is beneficial for child language development, already from an 
early age. Even preverbal infants, as young as 8 months, may benefit 
from reading books with their parents and other caregivers. Even though 
there is no clear evidence for benefits of shared book reading before 8 
months, parents could still be promoted to start reading habits as early 
as possible. When reading, parents can be encouraged to engage their 
child by asking questions and pointing to pictures (even if the child is 
preverbal and no response is expected). Importantly, research showed 
that many parents do not apply interactive reading techniques 

spontaneously and training them seems to improve this skill. However, 
not all interventions were found effective, especially those that were 
short and less intensive.

3.4. Practical implications: How to inform parents?

3.4.1. Informed parent, better language development?
Several studies have shown that a better-informed parent is related 

to more supportive parenting strategies and better child language out
comes. One study in parents of low social-economic status, for instance, 
showed that parental knowledge one week after birth was associated 
with the amount of supportive parenting (responding to cues, fostering 
social-emotional and cognitive growth) at 9 months of age – higher 
parental knowledge was associated with higher amount of these sup
portive parenting strategies [165]. But is training parents to implement 
better strategies to support child language development an effective way 
to improve long-term outcomes in the child? A meta-analyses by Rob
erts, Curtis [166] of 76 studies found that training of parents indeed 
improved language outcomes in the child. It also improved parental use 
of language support strategies. Moreover, several studies have 
confirmed mediation effects of parental knowledge on the association 
between parental training and child language outcomes [e.g.,167]. 
Taken together, more parental knowledge seems to indeed lead to better 
language outcomes in the child, and interventions to improve parental 
strategies to support language development can be effective for both 
parent and child outcomes.

3.4.2. Just giving tips may not be enough
Improving parenting strategies can be done in many ways and 

numerous programs and interventions have been developed over the 
years. These vary from low-intensity community programs targeting 
everyone to intensive interventions for at-risk parents. A meta-analysis 
of shared picture book reading interventions for child language devel
opment showed that these type of interventions were effective in 
improving child expressive and receptive language, and in improving 
caregiver book-sharing competence [163]. Importantly, the results 
indicated that the doses of the program mattered: the shorter and less 
intense, the smaller the effect [163]. However, another meta-analyses 
on shared book reading interventions concluded that the effect of the 
interventions was negligible when only looking at those studies with an 
active control group, suggesting that the effect of the intervention can be 
best described as a non-specific effect [164]. Few studies have investi
gated the delivery type of the language interventions for parents. A 
study by Huebner and Meltzoff [168] showed that interventions to 
improve parental strategies to improve language development seem 
more effective when provided in-person (as compared to video-guided 
or self-guided training). Furthermore, evidence of the effectiveness of 
low-intensity community programs seems limited. For instance, a large 
randomized controlled trial evaluating a low-intensive population-wide 
primary care literacy promotion and book distribution program did not 
yield the anticipated benefits to literacy and language nor enhanced 
uptake of literacy activities [169]. Another low-intensive population- 
based intervention targeted at slow to talk toddlers also showed little 
evidence for improvement in the children [170]. Taken together, 
research seems to suggest that more intensive interventions, provided 
in-person are more effective in improving parenting strategies and child 
language outcomes. However, the downside of more intensive in
terventions is that they are often more expensive and therefore less 
accessible. In practice, an intensive intervention cannot be given to each 
parent. More research on language interventions, their implementation 
and their cost-effectivity are necessary.

3.4.3. Families living in poverty
Professionals should attune their training and tips to the situation of 

the family. The child's range of experiences, for instance, may be 
influenced by their caregiver's economic situation or socioeconomic 
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position [171,172]. For some families it may not be possible to buy 
books or toys to stimulate language development or to visit new and 
stimulating locations, such as a Zoo or a museum. When reaching out to 
parents to inform them about language stimulating practices, we should 
be mindful of these individual differences. Importantly, we should 
communicate that expensive books and trips are not necessary for suc
cessful language acquisition. Young children will learn from interaction, 
regardless of whether this takes place in a public park or at a museum. 
Still, policy should be focused on overcoming poverty-related barriers 
for families, especially those with young children. Research from the 
Baby's First Years study (https://www.babysfirstyears.com/), for 
instance, showed that an unconditional cash intervention (giving cash to 
low-income families) was associated with purchasing more infant- 
specific goods (like books and toys) and mothers spending more time 
on early learning activities with their infants [173].

4. Conclusion

The aim of this review was to provide an overview of evidence- 
informed practices to stimulate and enhance language development in 
the first 1000 days. Our synthesis of the current literature emphasizes 
that the first 1000 days are an extremely important period for language 
development and that stimulating language development should already 
start during pregnancy. Importantly, many factors that are central for 
language development are intervenable and therefore useful targets for 
public health policy and early prevention. This review is accompanied 
by a selection of evidence-informed tips for enhancing language devel
opment in the first 2 years of life, including pregnancy, based on the 
synthesized literature (see Fig. 1). These tips, together with this scoping 
review, can be used to provide professionals and policy makers with 
better evidence-informed tools to support and inform parents. Increased 
parental knowledge may, in turn, improve language development of 
young children. However, our review also showed that just providing 
parents with tips may not be enough. Targeted interventions and com
munity programs should be developed and evaluated to implement 
these tips into practice. Importantly, professionals should focus on 
empowering parents but be mindful of stressing parents when providing 
training and tips. The joy of parent-child interaction should remain key.
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