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This study investigated the impact of an educator-implemented oral language intervention, Enhancing Rich In-
teractions (ENRICH), on linguistic aspects of educator-toddler interactions. Twenty-four early childhood class-
rooms were assigned to either ENRICH or an Active Control condition; ENRICH educators received professional
development in serve-and-return interactions. For book-reading, results revealed effects of ENRICH for educators'
shorter conversational turn length and children's increased utterances over time. An exploratory analysis further

showed a more balanced child-to-educator conversational turn ratio during book-reading in ENRICH centers.
However, there were no significant effects of ENRICH for linguistic aspects of educator-toddler interactions in
mealtime, play, group, and diapering/toileting contexts. Professional development programs aimed at improving
educator-toddler interactions should consider focusing on specific contexts where the intervention shows
promise, alongside strengthening components targeting speech quality across daily routines.

The landscape of early childhood education is changing rapidly
worldwide, with children now spending more time in Early Childhood
Classrooms (ECCs) than ever before (Burchinal et al., 2015; Molloy et al.,
2023; OECD, 2025). ECCs serve as a bridge between informal home
environments and structured educational settings of primary schools;
educators employ playful and homelike interactions to facilitate a
smooth transition for children. This transition is especially significant
for toddlers, a period of rapid socioemotional, cognitive, and language
development (NICHD Early Child Care Research Network, 2000).
High-quality, center-based environments for young children yield pos-
itive language outcomes with both short- and long-term effects (US:
Vandell et al., 2010; UK: Sylva et al., 2010; Norway: Dearing et al.,
2018), whereas low-quality early childhood environments may not
produce benefits, and potentially produce negative effects for children at
risk (Burchinal et al., 2024; Melhuish et al., 2015). Globally, a
meta-analysis revealed that most children attend childcare of average or
mediocre quality (see Egert et al., 2018), and high-quality successful
oral language interventions for toddlers are rare (for exceptions see
Bleses et al., 2020, 2024). Promoting high-quality educator practices via
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professional development in oral language development is therefore of
great importance in supporting children's language growth (Hadley
et al., 2023). The aim of the present study was to support
educator-toddler interactions via a professional development program
called ENRICH (Enhancing Rich Interactions; Reese et al., 2023).
Although the sheer quantity of language to which children are
exposed lays the foundation for children's linguistic development, high-
quality educator-child talk, such as the use of diverse vocabulary and
complex syntax, is especially important for children's language devel-
opment (Barnes & Dickinson, 2017; Huttenlocher et al., 2002). How-
ever, many professional development (PD) programs have faced
challenges in maintaining high instructional quality and produce only
short-term effects (Burchinal et al., 2011, 2015). A low level of support
for high-quality educator language to which children are exposed in
ECCs could be a contributing factor (Dickinson, 2011). For example,
educators rarely use sophisticated words, discuss word meanings, or use
linguistically complex sentences with children (Grifenhagen et al.,
2017). Consequently, there is a pressing need for educator-implemented
interventions that specifically promote high-quality language use,
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especially in the toddler years (1-3 years).

To effectively design and implement such interventions, under-
standing how language is shaped via different contexts is essential for
optimizing educator language practices and child language outcomes
(Gardner-Neblett et al., 2021; Torr & Pham, 2016). Language develop-
ment is a social process, which involves engaging children in
context-specific social interactions (Halliday, 1993; Nelson, 2007;
Tomasello, 2003). Context extends beyond mere physical location; it
encompasses cultural and social norms, as well as language features,
purposes, and participants that foster child language learning (Halliday,
1993). Most past observational studies focus on contexts like
book-reading that promote complex language use (Barnes & Dickinson,
2017; Dickinson et al., 2014; Dickinson & Smith, 1994; Vanparys et al.,
2024; Wasik & Hindman, 2014). Yet, care-related contexts such as
mealtime and diapering are often overlooked (Hadley et al., 2023). The
present study focuses on assessing the impact of an
educator-implemented oral language intervention on the linguistic as-
pects of educator-toddler talk across five contexts in ECCs:
book-reading, mealtime, play, group, and diapering/toileting.

1. The role of high-quality teaching practices on toddler
language

As more children enroll in ECCs, educators are actively involved in
children's learning and development during the day, which in turn
contributes to children's language growth. Children's early language
development relies on the presence of external linguistic stimuli,
particularly the opportunity to hear and use language (Hart & Risley,
1995; Soderstrom & Wittebolle, 2013). Indeed, young children require
exposure to specific vocabulary and syntactic structures to grasp them
(Rowe & Snow, 2020). Providing children with enough language ex-
amples is therefore crucial for language entrenchment and abstraction
(Degotardi, 2021; Lieven, 2019). Although the quantity of language
input (i.e., the total number of words and/or utterances) is important,
the significance of input quality becomes even more pronounced,
especially as vocabulary growth progresses beyond the initial stage
(Rowe, 2012). Rowe and Snow (2020) proposed a conceptual model
with three dimensions of input quality (linguistic, interactive, and
conceptual) in predicting children's language outcomes. They argued
that the most effective input for fostering language development is
interactionally supportive, linguistically adapted, and conceptually
challenging, tailored to the child's age and level of understanding.
Children learn from engaging in high-quality interactive and reciprocal
conversations at a young age. As they mature, it becomes essential for
children to participate in discourse that becomes progressively more
sophisticated linguistically while also providing conceptual challenges
appropriate to their age.

Along the linguistic dimension, the literature highlights that two
linguistic aspects — lexical diversity and syntactic complexity — are
associated with toddlers' oral language and later literacy skills
(Huttenlocher et al., 2010; Marchman & Fernald, 2008; Rowe, 2012).
Lexical diversity is the sheer number of different words children hear,
and syntactic complexity is the grammatical complexity of each utter-
ance. It has been argued that toddlers learn languages more effectively
when educators employ simple and repeated words (Girolametto &
Weitzman, 2002; Huttenlocher et al., 2010), possibly because toddlers'
vocabulary is still emerging. However, the relationship between adult
syntactic complexity and toddlers' language development yields mixed
findings (Bowers & Vasilyeva, 2011; Hoff, 2003, 2006). Some studies
indicate the advantages of less complex speech for toddler language
development (Bowers & Vasilyeva, 2011; Hoff, 2006). These researchers
propose that when input becomes overly complex for children to pro-
cess, they may selectively filter out such utterances and become less
likely to engage in conversation (Hoff, 2006). However, others argue in
favor of longer and more complex language when talking to toddlers
(Huttenlocher et al., 2002). The theory is that more complex speech is
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linked to more diverse word input, which may in turn offer contextual
cues that help with word learning and sentence comprehension
(Weizman & Snow, 2001). These discrepancies in findings could be
resolved by longitudinal studies that track toddlers’ language develop-
ment in response to various styles of language input across different
contexts over time.

The interactive dimension of Rowe and Snow's (2020) model,
particularly extended back-and-forth interactions (serve-and-return;
Shonkoff & Bales, 2011), plays an important role in the linguistic fea-
tures of adult-child conversations. Serve-and-return involves adults
responding contingently to children's communicative attempts
(“serves”) with appropriate, extended responses (“returns”) (National
Scientific Council on the Developing Child, 2004). Research shows that
sensitive and responsive interactions predict stronger language out-
comes by maintaining children's attention, providing immediate feed-
back, and creating opportunities for extended dialogue (Girolametto &
Weitzman, 2002; Landry et al., 2014; NICHD Early Child Care Research
Network, 2006). The quality of serve-and-return interactions is reflected
in specific linguistic features such as turn-taking patterns, utterance
length, and lexical diversity. Responsive educators tend to use shorter
utterances and shorter turns to maintain the flow of conversation. They
also tend to naturally adjust their linguistic features to match children's
developmental level while gradually introducing more sophisticated
language. For instance, an educator might respond to a toddler's point at
a toy truck by first labeling it (“That's a truck!”), then expanding with
descriptive language (“It's a big red dump truck”). However, associations
between the quality of serve-and-return and linguistic features may vary
across different classroom contexts. Therefore, it is worthwhile to
investigate fine-grained linguistic features of these interactions to
develop more effective language-promoting strategies in early child-
hood settings.

2. Importance of oral language intervention targeting specific
contexts

In a systematic review paper, Hadley et al. (2023) reviewed over 50
past correlational studies of educator language practices and child lan-
guage outcomes and posited that the place (contexts) where language
occurs cannot be divorced from specific purposes, such as promoting
child vocabulary. They further emphasized that each context is unique,
characterized by distinct practices, intentions, and values. Past inter-
ventional studies have found that reading books together in an inter-
active and responsive style fosters educator-child discussions on abstract
topics and promotes the development of diverse vocabulary and com-
plex syntax (Barnes & Dickinson, 2017; Dickinson et al., 2014; Dickinson
& Smith, 1994; Vanparys et al., 2024; Wasik & Hindman, 2014). How-
ever, most of these oral language interventional studies have focused on
preschoolers, revealing a gap for interventions with toddlers (but see
Landry et al., 2014; Bleses et al., 2020, 2021, 2024).

One intervention study targeting toddlers examined the effectiveness
of the Responsive Early Childhood Curriculum (RECC) PD program across
sixty-five classrooms over nine months in the United States (Landry
et al.,, 2014). RECC was developed to improve center-based childcare
educators' ability to use responsive educator-child interactions. They
found that educators in the RECC intervention showed significantly
higher levels of book-reading quality nine months later compared to the
control group, with a large effect size (d = .92). The intervention also led
to greater gains in responsive practices, such as using rich language,
establishing predictable schedules, and implementing cognitively stim-
ulating activities. However, no significant differences were found be-
tween the intervention and control groups for children's language skills.
This was perhaps due to the unfavorable educator-child ratio (1:11 for
2-year-olds and 1:15 for 3-year-olds) in the classrooms. Therefore, it is
possible that even with improved teaching practices from the RECC
intervention, these high ratios would have constrained the opportunity
for meaningful, extended back-and-forth language interactions with
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individual children — interactions that are essential for language
development.

In contrast, the Danish educational system maintains ratios of
approximately 1:3 for children aged 0-2 and 1:7 for children aged 3-5
(European Commission, 2009). Bleses et al. (2021) conducted a
cluster-randomized controlled trial (RCT) involving 255 childcare cen-
ters and 2170 toddlers to examine the effectiveness of an early child-
hood intervention called We Learn Together in Danish childcare centers.
In addition to book-reading, group time provides another context for
effective early childhood interventions. The We Learn Together inter-
vention targets language, math, and social-emotional skills in toddlers
aged 18-36 months through a 20-week program during large-group,
small-group, and one-on-one interactions. Educators in the interven-
tion group used the word learning and responsive strategies more
frequently than control group educators. Moreover, children in the
intervention showed significantly greater improvements in receptive
and expressive vocabulary compared to control. This result was not
moderated by child demographic factors (e.g., gender, age, parental
education, or bilingual status), indicating that the intervention was
broadly effective in promoting language development across different
subgroups of children (but see Bleses et al., 2020).

Early childhood interventions that promote preschool children's
language through educator-guided play have also shown promising re-
sults. One such intervention is Read-Play-Learn (RPL), which was a
preschool vocabulary intervention involving 227 low-income children
from the United States (Dickinson et al., 2019). The study compared two
conditions: book-reading only (RO) and book-reading plus play (R + P).
Both conditions involved explicit vocabulary instruction during book
reading, with the R + P condition also including play sessions with
story-related props. Results showed significant pretest-posttest gains in
children's receptive and expressive vocabularies for both conditions,
with large effect sizes (d = .94 — 1.32). Fidelity to guided book-reading
was high. However, fidelity to guided play varied across educators,
possibly due to factors such as time constraints and lack of familiarity
with the approach. This study highlights that effectiveness of teaching
practices may depend on how well they align with educators' experi-
ence, skills, and motivation within the context in which they are
implemented.

Another relevant preschool language intervention targeted German
educators' conversational style in day-to-day interactions in a pre-post
design (Schroder et al., 2018). The intervention was successful in
increasing the quality of educators' language interactions across the day,
with benefits for children's language development relative to age norms.
However, the intervention was quasi-experimental, not an RCT, and did
not identify changes in the quality of talk in specific contexts, which was
the main aim of the present study.

Other than book-reading, group, and play, toddlers spend a great
deal of time in care contexts such as eating, dressing, and washing (Torr
& Pham, 2016). These caregiving contexts offer unique opportunities for
rich language exchanges that can foster toddlers' language development.
However, no intervention studies to our knowledge have examined the
effects of oral language interventions on educators' teaching practices (e.
g., use of diverse vocabulary, complex syntax, and responsive interac-
tion strategies) and toddlers' language outcomes across the full range of
contexts in early childhood settings. Given the significance of both the
quantity and quality of language input for toddlers’ language growth, it
is essential to investigate how educator-implemented oral language in-
terventions can be effectively applied throughout the day (Degotardi,
2021). By examining the impact of these interventions across different
contexts, researchers can gain insights into the specific strategies that
are most effective for promoting high-quality educator-child in-
teractions and supporting language development in each context. This
knowledge can inform the design of targeted, context-specific PD pro-
grams for early childhood educators, ultimately leading to improved
language outcomes for young children.
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In New Zealand, an evidence-based approach with parents called
Tender Shoots fosters preschoolers' oral language and literacy skills
(Reese et al., 2023; Riordan et al., 2021; Schaughency et al., 2023;
Timperley et al., 2022) through interactive book-sharing and remi-
niscing about children's own experiences related to book themes, as well
as sound play to support early literacy. Building upon the principles of
Tender Shoots and other oral language interventions, Enhancing Rich In-
teractions (ENRICH) was developed as a downward extension for tod-
dlers that builds on serve-and-return interactions during book-reading,
mealtime, play, group, and diapering/toileting (Reese et al., 2023). This
study is part of a larger randomized controlled trial (RCT) called Kia
Timata Pai (KTP) aiming to enhance oral language and self-regulation
skills in children aged approximately 1.5 to 7 years (see Reese et al.,
2023). The KTP main trial involved randomly assigning 136 early
childhood centers to either ENRICH or the Active Control condition.
ENRICH targets toddlers and employs a book- and conversation-based
approach to promote children's oral language skills through
serve-and-return interactions. In Active Control centers, educators
instead received professional training about childhood nutrition at the
same times as ENRICH training, but without additional resources.

The efficacy of ENRICH for improving toddler outcomes was recently
demonstrated in the KTP main trial with 1481 children (Reese et al., in
press). Findings showed that by age 3, children in ENRICH centers
exhibited stronger oral language, self-regulation, early literacy, and
social skills compared to an Active Control group. The current Video
Project sub-study seeks to understand these child-level outcomes by
investigating whether ENRICH led to improvements in the quality of
educator-child interactions, the hypothesized active ingredient of the
intervention. Using naturalistic observation in a subset of 24 centers, we
examined how ENRICH influenced the quantity and linguistic quality of
educator-toddler conversations in the first year following implementa-
tion (see Swearingen et al., 2026 for a focus on temporal and conver-
sational outcomes of ENRICH). The research questions and preregistered
hypotheses (https://doi.org/10.17605/0SF.10/QMXU8) for this study
are as follows.

1. We predicted that educators and children in ENRICH centers would
produce more total utterances and completed words (Hart & Risley,
1995; Lieven, 2019) than those in Control centers over time for each
of the five contexts.

2. We also predicted that educators and children in ENRICH would use
a higher number of different words (by type), longer mean length
utterance (MLU) in morphemes, and more statements and questions
(Cabell et al., 2015; Justice et al., 2018), greater responsivity to
questions (Barnes & Dickinson, 2017; Deshmukh et al., 2019; Gamez,
2015), but lower numbers of simple Yes/No responses to questions
(Hargrave & Sénéchal, 2000) compared to those in Control centers
over time for each of the five contexts.

3. In line with serve-and-return practices, we predicted that educators
in ENRICH centers would use shorter turn lengths (indicating more
interactive talk; Reese et al., 2021), whereas children in ENRICH
centers would use longer turn lengths over time, than in Control
centers.

4. Method
4.1. Study design

The current study specifically investigated the Video Project of the
first year of ENRICH implementation in KTP, focusing on centers that
were assigned to either the ENRICH or Active Control condition across
two timepoints (see Fig. 1): baseline (June-July 2021) and one-year
follow-up (June-July 2022). Each year, we collected video recordings
of educators and children from 24 of the 136 centers in the trial to assess
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Kia Timata Pai Main Trial
n=136 centers

A

Randomly selected for the Video Project
n=24 centers
Auckland: 12 centers | Christchurch: 8 centers | Southland: 4 centers

Y Y

ENRICH condition
n=12 centers

Active Control condition
n=12 centers

Baseline (June-July 2021)
Educators n =64 | Children n=94

ENRICH Active Control
Educators: n = 33 Educators: n = 31
Children: n = 41 Children: n =53

Attrition Check (ENRICH) "

Attrition Check (Control)

One center withdrew. :
3 All centers retained.

Replaced with another center from the same condition.

One-Year Follow-Up (June-July 2022)
Educators n = 63 (Retained = 17, New = 46)
Children n = 161 (Retained = 77, New = 84)

ENRICH Active Control
Educators: n =29 Educators: n = 34
Children: n =71 Children: n =90

Total unique: 110 educators, 178 children across both timepoints

Fig. 1. Flow of centers and participants of the Kia Timata Pai Video Project
Study from baseline to one-year follow-up.

intervention fidelity and to gain a deeper understanding of the in-
tervention's impact on educator-child interactions. These centers were
randomly selected from the two conditions in 3 regions in New Zealand,
including Auckland (12 centers), Christchurch (8 centers), and South-
land/Otago (4 centers). Twenty-three of the 24 original centers were
retained at the one-year follow-up. One center from the ENRICH/Con-
trol condition withdrew from the study after baseline. To maintain the
design balance and sample size, it was replaced with another center from
the same condition within the main KTP trial, resulting in a final sample
of 24 centers at follow-up.

4.2. Participants

The present study drew participants from 24 early childhood edu-
cation centers (out of 136 centers from the main trial) that included 110
educators (64 at baseline and 63 at one-year follow-up). Of these edu-
cators, 17 participated at both timepoints. An analysis of demographic
characteristics showed no statistically significant differences between
educators in ENRICH and Active Control as a function of age ()(2 3) =
5.81, p = .12), years of teaching experience (2 (4) = 3.11, p = .54), or
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education level (42 (5) = 7.57, p = .18). Similarly, ethnic composition
was balanced across both conditions, with no significant disparities
observed among educators of European (2 (1) = 0.27, p = .60), Asian
&? (1) = 0.00, p = 1.00), Maori (4 (1) = 0.01, p = .92), or Pacific
peoples (42 (1) = 0.38, p = .54). Educators were recruited from the
service and consented via an online link or paper forms. Educators’
demographics are specified in Table 1.

The children's sample consisted of 178 children recruited through
centers, including 94 children at baseline (Mean age = 20.81 months, SD
= 3.71) and 161 children at one-year follow-up (Mean age = 30.90
months, SD = 4.81). Of these participants, 77 were present at both
timepoints. Parents of these children signed a consent form before data
collection. Children's demographic characteristics are specified in
Table 2. For those children whose parents did not provide consent, we
communicated with them through a letter prior to data collection spe-
cifically explaining the purpose of the video project, and requested
parents to inform the educator if they preferred their children not to
appear in the footage.

Demographic data for both educators and children were compared
with national statistics from the 2023 New Zealand Census (Stats, 2023).
The ethnic composition of the educator and toddler samples was broadly
representative of the New Zealand population, with similar proportions
of European, Maori, Asian, and Pacific Peoples. However, the study
sample was underrepresented in terms of children from low-income
households according to parental occupations relative to national dis-
tributions (Reese et al., in press).

The flow of centers and participants through the Video Project from

Table 1
Characteristics of educator participants in the KTP Video Project (collapsed
across baseline and 1-year follow-up).

Educator Characteristics n %

Age

<24 years 10 12.4%
26-35 years 23 28.4%
36-45 years 32 39.5%
>46 years 16 19.8%
Total 81 100%
Sex

Female 84 76.4%
Male 0 0%
Other 0 0%
Total 84 76.4%
Ethnicity

European 48 57.1%
Asian 33 39.3%
Maori 7 8.3%
Pacific 5 6.0%
Total” 84 111%
Teaching Experience

<2 years 13 15.9%
3-6 years 21 25.6%
7-10 years 24 29.3%
11-15 years 10 12.2%
>16 years 14 17.1%
Total 82 100%
Education Level®

School Certificate (5th Form) NCEA Level 1 3 3.2%
School Certificate (6th Form) NCEA Level 2 6 6.3%
University Bursary, NCEA Level 3 6 6.3%
Polytechnic Qualification/Diploma 17 17.9%
University Degree 50 52.6%
Postgraduate Qualification 13 13.7%
Total 95 100%

% Note. Ethnicity = total response ethnicity; caregivers could nominate more
than one ethnicity, so the total is more than 100%. High school in New Zealand
ranges from Years 9-13. Students take national educational examinations
(NCEA), at the end of Years 11 (NCEA Level 1), 12 (NCEA Level 2), and 13
(NCEA Level 3). 5th Form/NCEA Level 1 is equivalent to 1 year of high school,
6th Form/NCEA Level 2 is equivalent to 2 years of high school, and University
Bursary/NCEA Level 3 is equivalent to high school completion.
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Table 2
Characteristics of child participants in the KTP Video Project (collapsed across
baseline and 1-year follow-up).

Child Characteristics n %

Sex

Female 80 45.7%
Male 95 54.3%
Other 0 0%
Total 175 100%
Ethnicity

European 122 70.9%
Asian 47 27.3%
Maori 27 15.3%
Pacific 13 7.6%
Total” 172 122.7%
Language spoken at home

English 138 80.7%
Non-English 33 19.3%
Total 171 100%
Family SES”

Low (1-2) 13 7.6%
Medium (3-4) 63 36.6%
High (5-6) 96 55.8%
Total 172 100%

@ Note. Ethnicity = total response ethnicity; caregivers could nominate more
than one ethnicity, so the total is more than 100%. SES = Socioeconomic Status.
b parent-reported occupation was used to construct a three-level SES index
(low, middle, high) based on the New Zealand Socio-Economic Index (Boven
et al., 2022). The original six-category classification was merged into three SES
groups because of the small number of children in the lowest three categories.

baseline to one-year follow-up is summarized in Fig. 1. Ethical approval
of the video project study was granted by the University of Otago Human
Ethics Committee on 23 November 2020 (H20/116). Furthermore, the
project was reviewed positively for cultural sensitivity by the Ngai Tahu
Research Advisory Committee in 2020, renewed in 2022. The main trial,
Kia Timata Pai, is registered in the Australian New Zealand Clinical Trial
Registry (ANZCTR) under the identifier ACTRN12621000845831.

4.3. Procedure

Videotaping. Participating educators and toddlers from 24 nation-
wide early childhood education centers were videotaped at both time-
points. Half of the centers had been assigned to ENRICH and half to
Active Control conditions after baseline. At each timepoint, post-
graduate researchers, working in pairs, aimed to capture video data of
interactions between educators and toddlers during five contexts (toi-
leting was added to diapering at the one-year follow-up). Researchers
who collected, coded, and analyzed the video data were unaware of the
centers' condition at the time of data collection and coding. Prior to
visits, the researchers coordinated with the educators at each center to
schedule a suitable time, ideally during meal or snack time. Each visit
was kept to a maximum duration of 90 minutes. In keeping with the
study's naturalistic design, researchers did not disclose the specific
context they intended to film before their arrival. Each context was
recorded for an average of 5 minutes, adding up to approximately 25
minutes of filming at every center. The 5-minute duration for each
context is supported by past research (see Pauker et al., 2018; Prime
et al., 2015; Sokolovic et al., 2021).

During both visits, the researchers filmed educators and children
during their naturally occurring activities. To identify the children
participating in the study, educators were asked to either place stickers
on their clothes or have them wear a special vest. For videos involving
diapering/toileting, researchers only started recording after receiving
verbal consent from the educators, capturing solely the audio of the
educator-child interaction and excluding any visual recording of the
children. During small-group time, educators were the main facilitators,
whereas play time was largely filled with children's spontaneous activ-
ities. Filming of mealtimes commenced once the children were seated,
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and the food was on the table. The recording of book time initiated when
educators began to read a word or picture book.

Transcription and coding. Upon completion of each data collection
phase, the video footage was classified into one of the five contexts. This
classification was performed independently by two sets of researchers,
with each video undergoing dual coding. Following categorization, re-
searchers took on the task of transcribing the video sessions indepen-
dently. These transcriptions were then verified by a separate researcher
for accuracy. To examine the linguistic aspects of educator-child speech,
the transcripts were further processed for the Systematic Analysis of
Language Transcripts (SALT 20; Miller et al., 2019). A postgraduate
researcher adhered to the SALT convention manual to prepare the
transcripts. Another researcher then inspected each transcript formatted
in SALT assessing it for consistency in C-unit segmentations, contrac-
tions, conventions, and spelling.!

Professional development (PD). ENRICH is a center-based intervention
that employed a ‘train the trainer’ model across all center teaching staff
over an 18-month period with two workshops and four sets of resources.
The PD focused on serve-and-return interactions across five daily con-
texts. To build upon the educators' existing knowledge and practices to
enhance the effect of ENRICH, implementation of ENRICH was co-
designed by academics (experts in child development and language
acquisition) and professional practice leaders (PPLs) — all of whom had
at least 10 years of experience in early childhood education — and
facilitated by implementation leaders at a not-for-profit non-govern-
mental organization. This collaboration ensured the intervention was
both evidence-based and practical. The research team provided training
to six PPLs at each 9-monthly phase, who then delivered workshops to
educators in centers, either online or in person, using a researcher-
designed PowerPoint presentation and activities. Each ENRICH center
received a new set of researcher-designed resources (i.e., books with
inserted prompts, instructional cards, and videos) at each workshop and
3-4 months later. PPLs followed up with educators at individual centers
as needed. This approach helped to ensure the intervention content was
delivered uniformly, while allowing for minor presentational adapta-
tions based on the PPLs' expertise and knowledge of individual centers.
The national management maintained a TEAMS folder with all ENRICH
workshop slides and materials that only ENRICH centers could access;
every ENRICH center was encouraged to use the folder to induct new
staff in ENRICH techniques. The second ENRICH workshop also served
to review techniques for continuing and new staff, as well as to
encourage progression of ENRICH techniques as study children grew
older and more linguistically capable.

Conditions. Educators in the ENRICH condition received one phase of
professional development following baseline in 2021 and a second phase
9 months later in 2022. Educators were encouraged to apply ENRICH
techniques in any language that both educators and children understood
whenever possible, particularly during the five target contexts. Re-
sources included two sets of informational cards on ENRICH techniques
across the five contexts and four new books: The Noisy Book by Soledad
Bravi, Hoihoi Turituri translated by Ruia Aperahama, Mahi/Actions by
Kitty Brown and Kirsten Parkinson, and Kare a-roto/Feelings by Kitty
Brown and Kirsten Parkinson (see examples of ENRICH prompts in Ap-
pendix). The intervention targeted both New Zealand English and te reo
Maori; this paper focuses only on English language outcomes (see
Mitchell et al., 2025 for te reo Maori outcomes). Books included con-
versation prompts on each page that were specially designed to help
educators sustain extended and meaningful serve-and-return in-
teractions with young children. Educators in the Active Control condi-
tion received two webinars on childhood nutrition, a topic selected in
collaboration with the early childhood service. These webinars, each

1 Details of the SALT transcription conventions, including G-unit segmenta-
tion, contraction handling, coding conventions, and spelling standardization,
are provided in Section S1 of the Supplemental Materials.
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lasting approximately an hour, were presented by child nutrition experts
with PhD qualifications.

4.4. Measures

The linguistic aspects of educator-toddler talk were measured during
naturalistic interactions at both data collection timepoints for both
conditions across five contexts. We examined diverse measures of lan-
guage use, which we categorized into quantity and quality measures.
Quantity measures included the frequency of specific utterance types,
namely the number of statements, questions, and yes/no responses to
questions.” Quality measures included the number of different words
(NDW), which serves as a measure of lexical diversity; the mean length
of utterance in morphemes (MLU), a measure of syntactic complexity
calculated by dividing the total morphemes by the total utterances, and
a measure of responsivity to questions (the proportion of adult questions
that received a relevant child response). To capture the interactive
patterns of serve-and-return, we also analyzed mean length of conver-
sational turns (MTL), with shorter educator turns potentially indicating
more balanced back-and-forth interactions, and a ratio variable of the
number of child-to-educator conversational turns. All variables were
analyzed on a per-minute basis by dividing the total of each variable by
the length of the video, except for MLU in morphemes because it is
already a proportional measure, calculated by dividing the total number
of morphemes by the total number of utterances, and the child-to-
educator turn ratio.

4.5. Analysis plan

We ran a series of descriptive statistics for all variables for both ed-
ucators and children across conditions and timepoints. To analyze the
variations in educator-child conversations between the ENRICH and
Control conditions over time, we then conducted a series of Generalized
Estimating Equations (GEEs) in SPSS 29 (Hubbard et al., 2010). GEEs are
a type of linear regression model to handle correlated or clustered data,
such as educators and children within ECCs. Whereas linear regression
aims to estimate subject-specific effects, GEEs prioritize
population-averaged effects using Estimated Marginal Means (EMMs;
Van Bergen et al., 2020). Thus, differences between EMMs in follow-up
comparisons of significant interactions directly quantify unstandardized
effect sizes, reflecting population-level means. GEEs are also proficient
at handling data missing-completely-at-random (Hubbard et al., 2010;
Karin et al., 2018). This feature allowed us to incorporate five contexts
from each center into our analysis, even with missing educator-child
data in some contexts (e.g., if a center did not hold a group or book
time during recording).

As a flexible, semi-parametric regression approach, GEEs do not
require normality assumptions for outcome variables. This is advanta-
geous given our small sample size, as parametric models often rely on
distributional assumptions that are difficult to satisfy with limited data
(Hardin & Hilbe, 2012). However, the primary advantage of GEEs over
alternative approaches like multilevel modeling (MLM) is that
mis-specified covariance matrices in MLM can result in misleading es-
timates and biased inference, whereas in GEE, a mis-specification may
reduce efficiency but does not nullify the findings (Huang, 2022; Hub-
bard et al., 2010; Overall & Tonidandel, 2004). This makes GEE a more
conservative approach for our analysis, as it does not require precise
specification of correlation patterns within the data. Although we know
clustering occurred at the center level, the exact nature of these corre-
lations may vary across different contexts. When using the GEE regres-
sion procedure, it is necessary to specify a working correlation matrix
structure (Hardin & Hilbe, 2012; Van Bergen et al., 2020). We opted for

2 Due to low rates of educators' yes/no responses to questions, this variable
was not included in the analysis.
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an “exchangeable” structure, which assumes the matrix variance and
covariance as equal.

For each GEE regression model, we used a dataset comprising 24
centers across two timepoints. To assess the significance of each effect,
we prioritized testing the interaction between observation timepoint
and condition using Wald Chi-Square (Wry) test statistic of the EMMs.
When significant interactions emerged, we conducted post-hoc pairwise
group comparisons to interpret the change over time within each con-
dition. At baseline, missing data were observed at 13 centers for book-
reading (4 ENRICH, 9 Control), 1 for mealtime (0 ENRICH, 1 Control),
4 for play time (2 ENRICH, 2 Control), 8 for group time (3 ENRICH, 5
Control), and 8 for diapering/toileting (4 ENRICH, 4 Control). At one-
year follow-up, data were missing at 12 centers for book-reading (6
ENRICH, 6 Control), 1 for mealtime (0 ENRICH, 1 Control), 1 for play
time (0 ENRICH, 1 Control), 3 for group time (2 ENRICH, 1 Control), and
8 for diapering/toileting (4 ENRICH, 4 Control). Little's Missing
Completely at Random (MCAR) test showed that data in the present
study were missing completely at random for educators, y° (394) =
372.45, p = .78, and children, ? (514) = 430.68, p = .98, across con-
dition and timepoints.

4.6. Sensitivity analyses

To make sure that our findings were not dependent on any single set
of modeling assumptions, we conducted two types of sensitivity checks
following best-practice recommendations for GEE (Ballinger, 2004;
Hardin & Hilbe, 2012). First, we varied the working correlation struc-
ture (exchangeable, independent, AR[1], and unstructured). Second, we
compared the primary Normal distribution with identity link against a
Gamma distribution with log link to assess robustness to distributional
assumptions for skewed linguistic rate data. Full details are provided in
Section S2 of the Supplemental Materials.

5. Results
5.1. Preliminary analyses

The quality of participating ECCs was evaluated using New Zealand's
official assessment framework: the Education Review Office's Assurance
Review (Akanuku) system (Education Review Office, 2021). These
evaluations, conducted between 2016 and 2020, typically occur every
3-5 years and employ a 4-point scale ranging from 0 (“not well placed”)
to 3 (“very well placed”). Of the Control centers, 10 were rated as “well
placed”, one as “very well placed”, and one without a rating. Of the
ENRICH centers, 10 were rated as “well placed”, two as “very well
placed”, and one assessed under a different system as “meeting” re-
quirements. These comparable quality ratings indicate that centers in
both conditions were generally performing at a satisfactory level before
the intervention.

Due to the age range of the participating children and the natural
progression within early childhood education, some had transitioned to
older-age classrooms at one-year follow-up. To account for these dif-
ferences, we conducted a preliminary analysis with Fisher's Exact Tests
to determine if the classroom type differed by intervention condition for
each context. We coded classroom type for each context using the
following system: “0” representing children under 2 years old, “1” rep-
resenting children over 2 years old, and “.5” representing centers with a
mixture of age groups. Fisher's Exact Tests revealed no statistically sig-
nificant associations between classroom type (toddler versus preschool)
and condition for mealtime (p = 1.0), play (p = 1.0), group (p = 1.0), or
at the follow-up. For book-reading, however, the value of Fisher's exact
test statistic was 4.20 (p = .09), which was marginally significant, sug-
gesting a potential association between classroom type and intervention
condition. There was a tendency for more children in ENRICH to be in an
under-2 classroom for book-reading compared to children in the Control
condition to be in over-2 and mixed-age groups for book-reading. Given
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this potential influence of classroom type during book-reading, we have
controlled for classroom type in subsequent analyses of book-reading to
account for this association.

5.2. Descriptive analyses

We present the EMMs and standard errors of linguistic measures for
children (see Table 3) and educators (see Table 4) separately based on
conditions and timepoints across five contexts.

5.3. ENRICH effects on book-reading

Total utterances. The GEE analyses showed a significant interaction
between condition and timepoint for children's total utterances per
minute during book-reading, Wr = 4.62, p = .03, indicating different
patterns over time for ENRICH versus Active Control centers (see Fig. 2).
Children in ENRICH centers showed a significant increase in utterances
during book-reading from baseline to follow-up (Wr = 44.86, p < .001),
whereas children in control centers showed no significant change over
time (Wr = 0.13, p = .72). There was no other significant time by
condition interactions for children's total utterances in other contexts, or
any significant time by condition interactions for educators' total ut-
terances in any context.

Mean length of conversational turns (MTL). The GEE analyses
showed a significant interaction between condition and timepoint for
educators' MTL per minute during book-reading, Wy = 5.37, p = .02,
indicating different patterns over time for ENRICH versus Active Control
centers (see Fig. 3). Educators in ENRICH centers showed a significant
decrease in MTL during book-reading from baseline to follow-up (Wr =
7.40, p = .01), whereas educators in control centers showed no signifi-
cant change over time (Wr = 0.00, p = .98). There was no other sig-
nificant condition by time interactions for educators' MTL in other
contexts, or any significant condition by time interactions for children's
MTL in any context.

Other linguistic variables. The GEE analyses showed no significant
condition by time interactions for total completed words, number of
different word types, statements, questions, yes/no responses to

Table 3
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questions (children only), or responsivity to questions for educators or
children during book-reading.

5.4. Exploratory analysis

Ratio of Child-to-Educator Turns. To better understand the nature
of the conversational turn-taking during book-reading, we conducted a
follow-up analysis by calculating a ratio of the number of child turns per
educator turn. This ratio provides a measure of conversational balance,
with a higher value indicating greater child participation relative to the
educator (see Fig. 4). The GEE analyses on this ratio during book-reading
showed a significant interaction between condition and timepoint, Wy
= 17.54, p < .001. Educators in ENRICH centers showed a significant
increase in the child-to-educator turn ratio from baseline to follow-up
(Wr =991.10, p < .001), whereas educators in control centers showed
no significant change over time (Wy = 2.77, p = .10). This indicates that
the decrease in educator MTL in the ENRICH group was accompanied by
a relative increase in child turns, leading to a more balanced conversa-
tional structure.

5.5. ENRICH effects on diapering/toileting

MLU in morphemes. The GEE analyses showed a significant inter-
action between condition and timepoint for educators' MLU in mor-
phemes during diapering/toileting, Wy = 4.15, p = .04, indicating
different patterns over time for ENRICH versus Active Control centers
(see Fig. 5). Educators in Control centers showed a significant increase in
MLU during diapering/toileting from baseline to follow-up (Wr=11.83,
p <.001), whereas educators in ENRICH centers showed only a marginal
increase in MLU over time (W = 3.00, p = .08). There was no other
significant condition by time interactions for educators' MLU in other
contexts, or any significant condition by time interactions for children's
MLU in any context.

Other linguistic variables. The GEE analyses showed no significant
condition by time interactions for total utterances, total number of
words, number of different word types, statements, questions, yes/no
responses to questions, responsivity to questions, or mean

Estimated marginal means and standard errors of each linguistic variable across condition (ENRICH versus active control) and timepoints (baseline versus one-year

follow-up) for children.

ENRICH (SE) Active Control (SE) ENRICH (SE)

Active Control (SE) ENRICH (SE) Active Control (SE)

Baseline One-year Baseline One-year Baseline One-year Baseline One-year Baseline One-year Baseline One-year
Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up

Total utterances NDW Questions
Book 2.19(0.52) 9.20(1.27) 7.31(2.04) 8.06 (1.53) 2.22(0.48) 6.56 (0.89) 4.59 (1.95) 6.43(1.27) 0.03 (0.02) 0.42(0.15) 1.40(0.84) 0.57 (0.33)
Mealtime  2.14 (0.49) 4.26 (0.85) 1.66 (0.32) 3.58 (0.55) 1.49 (0.33) 4.07 (0.69) 1.00 (0.20) 3.99 (0.52) 0.07 (0.03) 0.23(0.08) 0.23(0.13) 0.20 (0.12)
Play 2.24 (0.43) 5.88(0.71) 3.02(0.52) 5.72(0.70) 2.15(0.55) 5.27 (0.81) 2.27 (0.41) 5.73(0.83) 0.23(0.08) 0.22(0.06) 0.08 (0.05) 0.29 (0.05)
Group 2.05(0.58) 6.10(0.98) 2.17(0.47) 4.72(0.56) 1.05(0.38) 4.35(0.74) 1.45(0.39) 4.66(0.83) 0.06 (0.05) 0.32(0.19) 0.16 (0.12)  0.13 (0.05)
Diapering/ 3.15(0.69) 3.30 (0.53) 4.45(0.98) 2.53(0.68) 2.32(0.48) 2.66 (0.70) 2.98(0.72) 2.42(0.86) 0.24(0.17) 0.20(0.06) 0.20 (0.14)  0.16 (0.10)

toileting

NTW MLU in morphemes Yes/No responses to questions
Book 2.81(0.68) 10.97 (2.31) 8.72(3.11) 9.47 (2.41) 1.30(0.43) 1.97 (0.27) 2.46 (0.64) 2.05(0.17) 0.05(0.03) 0.13(0.06) 0.40 (0.33)  0.29 (0.08)
Mealtime  2.12(0.55) 6.75(1.52) 1.33(0.35) 6.77 (1.12) 1.24(0.06) 2.13(0.17) 1.20(0.07) 2.44(0.20) 0.13(0.04) 0.08 (0.03)  0.10 (0.05)  0.09 (0.05)
Play 2.54(0.73) 9.05(1.76) 3.21(0.60) 8.96(1.91) 1.28(0.11) 2.03(0.18) 1.34(0.11) 2.24(0.20) 0.30(0.16) 0.22(0.06) 0.12(0.08) 0.27 (0.10)
Group 1.53 (0.58) 8.38(1.52) 2.08(0.51) 7.20(1.57) 1.30(0.14) 2.38(0.31) 1.28(0.04) 2.16 (0.22) 0.02(0.02) 0.23(0.13) 0.05(0.03)  0.34 (0.13)
Diapering/ 3.12(0.76) 3.54(0.93) 4.35(1.07) 3.17 (1.02) 1.31(0.10) 1.35(0.23) 1.21(0.08) 1.38(0.34) 0.26 (0.14) 0.43(0.13) 0.10(0.05) 0.18 (0.11)

toileting

MTL Statements Responsivity to questions
Book 0.36 (0.09) 0.25(0.03)  0.34 (0.05) 0.41 (0.08) 1.54(0.38) 3.83(0.82) 4.33(1.81) 2.93(0.76) 3.75(1.13) 12.93(0.64) 5.65(2.42) 17.65 (6.85)
Mealtime ~ 0.25(0.02) 0.40 (0.12)  0.26 (0.02) 0.26 (0.03) 1.39 (0.44) 2.52(0.40) 0.80(0.22) 2.53(0.33) 2.94(0.89) 6.15(1.57) 2.77(0.75) 5.18 (1.00)
Play 0.28 (0.04) 0.26 (0.02)  0.26 (0.02) 0.26 (0.02) 1.24(0.27) 3.52(0.55) 1.48(0.29) 3.01(0.48) 3.78(0.78) 7.82(0.99) 5.40(1.64) 6.87 (0.75)
Group 0.30 (0.05) 0.33(0.04) 0.25(0.03) 0.26 (0.01) 0.50(0.14) 2.75(0.58) 1.12(0.28) 2.05(0.42) 2.04(0.85) 6.02(1.26) 3.25(1.23) 6.55(1.20)

Diapering/ 0.41 (0.07) 0.30 (0.06)
toileting

0.44 (0.08) 0.42(0.13) 1.39(0.37) 1.48(0.33) 2.49(0.80) 1.41(0.38) 6.13(1.75) 6.19(2.21)

10.02 (2.27) 9.98 (6.39)

*Note.: MTL = Mean length of conversational turns; NTW = Total completed words; NDW = Number of different words; MLU = Mean length of utterance.
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Table 4
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Estimated marginal means and standard errors of each linguistic variable across condition (ENRICH versus active control) and timepoints (baseline versus one-year

follow-up) for educators.

ENRICH (SE) Active Control (SE) ENRICH (SE)

Active Control (SE) ENRICH (SE) Active Control (SE)

Baseline One-year Baseline One-year Baseline One-year Baseline One-year Baseline One-year Baseline One-year
Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up
Total utterances NDW Questions
Book 20.24 (2.45) 16.55 (1.51) 22.45 (4.25) 19.81 (3.46) 35.87 (4.45) 27.15 (2.56) 23.40 (6.02) 35.74 (7.55) 4.03 (1.38) 4.80 (0.74) 6.33 (2.59) 5.95 (0.78)
Mealtime 12.31 (2.06) 10.73 (1.10) 14.34 (0.62) 13.82(2.44) 16.42(2.51) 21.42 (3.64) 22.01 (1.90) 25.02 (2.74) 3.63 (0.60) 2.28 (0.43) 4.87 (0.46) 3.44 (0.56)
Play 15.34 (1.18) 13.22(0.76) 15.00 (1.48) 13.20(1.33) 21.11 (1.62) 19.77 (1.37) 18.55 (1.76) 22.03 (1.98) 5.67 (0.75) 4.88 (0.61) 4.44 (0.72) 4.16 (0.64)

Group 18.80 (0.69) 14.71 (1.78) 18.21 (0.51) 14.45(1.24) 20.27 (3.02) 22.96 (2.39) 18.68 (1.87) 20.44 (1.91) 4.98 (0.58) 3.64 (0.56) 4.41 (0.54) 3.30 (0.52)
Diapering/ 17.95 (1.63) 17.95 (1.50) 18.20 (2.11) 15.42(1.96) 25.36 (2.00) 29.72 (2.79) 25.91 (2.71) 30.75 (4.28) 4.22 (1.21) 5.76 (0.74) 5.90 (0.86) 4.89 (1.01)

toileting
NTW MLU in morphemes Yes/No responses to questions
Book 85.05 (6.99) 68.24 (6.24) 74.06 (21.83) 82.37 (16.27) 3.96 (1.10)  4.96 (0.70) 6.10 (1.45) 5.20 (0.38) 0.00 (0.00) 0.09 (0.05) 0.00 (0.00) 0.03 (0.03)
Mealtime 37.29 (7.50) 36.66 (4.44) 47.74 (3.63) 62.77 (8.76) 3.76 (0.20) 4.95 (0.35) 4.22(0.22) 5.62 (0.29) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.02 (0.02)
Play 51.50 (4.62) 48.15(4.28) 43.94 (5.74) 57.25(7.21) 3.89(0.18) 4.61(0.25) 3.73(0.19) 5.15(0.17) 0.12(0.08) 0.00 (0.00) 0.00 (0.00) 0.04 (0.03)

Group 45.83 (5.74) 64.78 (10.88) 44.23 (6.37) 50.36 (6.28) 4.12(0.23)
Diapering/ 54.83 (6.68) 70.19 (8.78) 52.32(6.47) 59.55(8.14) 3.56 (0.22)

5.10 (0.44) 3.93 (0.28) 4.80 (0.26) 0.00 (0.00) 0.00 (0.00) 0.03 (0.03) 0.00 (0.00)
4.27 (0.46) 3.00 (0.25) 5.45(0.64) 0.11 (0.10) 0.00 (0.00) 0.00 (0.00) 0.03 (0.02)

toileting
MTL Statements Responsivity to questions
Book 3.60 (1.14) 0.49 (0.08) 1.16 (0.48) 1.09 (0.32) 11.65(1.73) 8.40(0.74) 9.93(5.07) 8.98 (1.51) 3.30 (2.31) 14.19 (4.80) 11.48 (4.87) 7.50 (4.37)
Mealtime 2.06 (0.53) 2.86 (1.89) 2.81 (0.61) 0.99 (0.19) 6.50 (1.20) 7.32 (0.73) 6.55(0.63) 9.40 (1.84) 5.02 (2.50) 3.10(1.73) 8.17(3.28) 11.63 (4.47)
Play 2.07 (0.33) 0.63 (0.08) 1.58 (0.33) 0.62(0.05) 6.78(0.62) 5.75(0.41) 6.69 (0.74) 7.44(0.82) 11.81 (5.65) 10.00 (2.66) 4.86 (2.52) 15.17 (2.12)
Group 2.86 (0.47) 0.87 (0.12) 3.24 (1.11) 0.94 (0.09) 491 (1.12) 8.71(1.32) 6.12(1.40) 7.05(0.92) 6.18 (3.24) —1.00 (0.69) 5.56 (2.46) 5.22(2.62)

Diapering/ 3.46 (0.94) 2.83 (0.60)
toileting

2.35(0.62) 5.76 (2.19)

10.90 (1.43) 9.86 (1.18) 8.44(1.50) 7.88 (1.20) 11.32(6.39) 12.19 (4.50) 7.52 (5.28) 16.38 (9.86)

*Note. MTL = Mean length of conversational turns; NTW = Total completed words; NDW = Number of different words; MLU = Mean length of utterance.
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Fig. 2. Condition by time interaction effect for children's total utterances per

minute during book-reading for ENRICH and Active Control conditions. *p
< .05.

conversational turn length for educators or children during diapering/
toileting.

5.6. ENRICH effects on mealtime, play, and group time
The GEE analyses showed no significant condition by time in-

teractions for MLU, total completed words, number of different word
types, statements, questions, yes/no responses to questions, responsivity
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Fig. 3. Condition by time interaction effect for educators' mean length of

conversational turns during book-reading for ENRICH and Active Control
conditions. *p < .05.

to questions, or mean conversational turn length for educators or chil-
dren during mealtime, play, and group time.

5.7. Sensitivity analyses

The results of the primary analyses were robust across all sensitivity
checks. Both the inferential conclusions and the point estimates of the



Y. Zhang et al.

0.90

ok k
0.6

04

Child-to-Educator Tum Ratio

Active Control
-&- ENRICH

|

Baseline One-year Follow-up

Fig. 4. Condition by time interaction effect for ratio of child-to-educator turns

during book-reading for ENRICH and Active Control conditions. ***p < .001.

condition by timepoint interaction were consistent across all 20 model
specifications (4 outcomes x 5 specifications), indicating that the re-
ported findings are not sensitive to assumptions about the distributional
family, link function, or working correlation structure (see Section S2
and Table S1 in the Supplemental Materials).

6. Discussion

The current study aimed to examine the impact of an educator-
implemented oral language intervention (ENRICH) on the linguistic
aspects of educator-child interactions across five contexts in toddler
classrooms. Few other studies have examined long-term effects on
educator-child interactions of large-scale interventions targeting infants
and toddlers within ECCs (but see Bleses et al., 2020, 2024; Landry et al.,
2014), and no previous intervention to our knowledge has analyzed
resulting educator-toddler interactions at a fine-grained linguistic level.
The study revealed three findings. First, as hypothesized, children in
ENRICH centers showed significantly increased utterances during
book-reading over time, while children in control centers showed no
change. Second, supporting our predictions about serve-and-return in-
teractions, educators in ENRICH centers used shorter conversational
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Fig. 5. Condition by time interaction effect for educators' MLU in morphemes
during diapering/toileting for ENRICH and Active Control conditions. *p < .05.
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turn lengths during book-reading over time compared to educators in
control centers. An exploratory analysis showed that ENRICH educators
became more balanced in their back-and-forth exchanges over time,
allowing more conversational turns for children. Third, contrary to our
hypothesis, educators in ENRICH centers did not use significantly more
complex utterances (MLU) during diapering/toileting over time
compared to educators in control centers who increased in complexity
over time.

6.1. ENRICH effects on book-reading interactions

As hypothesized, we found a significant interaction effect for chil-
dren's total utterances during book-reading, with children in ENRICH
producing more total utterances than control at one-year follow-up. This
finding aligns with previous research showing that language in-
terventions targeting rich language input can increase the amount of
child talk during book-reading (Vanparys et al., 2024; Wasik & Hind-
man, 2014). This increase was impressive given that children in ENRICH
centers were using significantly fewer utterances at baseline than chil-
dren in control centers. The ENRICH intervention focuses on sensitive
serve-and-return interactions during book-reading as well as other
contexts. Combined with the finding that educators in ENRICH centers
were also using shorter turn lengths as hypothesized at follow-up, this
finding indicates that educators have become more interactive in their
book-reading over time as a result of ENRICH.

Although turn length is not a direct representation of the number of
turns taken between educators and children, it can serve as an indicator
of the quality of turn-taking. Within the same time frame (per minute),
shorter turn lengths suggest that more interactional turns were initiated
by the speaker. Our exploratory analysis of the child-to-educator turn
ratio confirmed that this change in educator behavior facilitated greater
child participation over time. The significant increase in this ratio within
the ENRICH group indicates that the educators' shorter turns created
space for and were met with more turns from the children. This provides
direct evidence that the intervention successfully shifted the dynamic
toward more balanced, reciprocal interactions, rather than simply
reducing educator talk. This pattern of results is consistent with studies
highlighting the importance of conversational reciprocity for language
development. For instance, coaching parents to increase turn-taking
advances infant language outcomes (Ferjan Ramirez et al., 2020).
Similarly, other experimental studies have shown that responsive,
communication-facilitating behaviors, such as creating opportunities for
children to contribute, support the language skills of both toddlers
(Bleses et al., 2024; Landry et al., 2014) and preschoolers (Cabell et al.,
2011; Justice et al., 2018). These interventions likely heightened edu-
cators’ awareness of the importance of balanced, reciprocal interactions,
encouraging them to create more opportunities for multiple children to
initiate and contribute to conversations over time.

Similarly, the ENRICH training consistently emphasized the concept
of serve-and-return, where educators actively respond to the child's
initiations, creating a balanced, extended back-and-forth exchange that
supports the child's language development and engagement in the
conversation. The fact that these changes were observed specifically
during book-reading may reflect the structured nature of this context,
which provides natural opportunities for educators to pause, ask ques-
tions, and encourage children's contributions. The ENRICH intervention
appears to have helped educators modify their interactive style during
book-reading to better support children's active participation through
serve-and-return exchanges.

Below (see Table 5) are examples of an ENRICH educator-toddler
book-reading interaction (on the left) and a Control educator-toddler
book-reading interaction (on the right) at follow-up (E = educator and
Cl & C2 = child). Notice how the ENRICH educator uses language-
promoting strategies such as asking questions, extending children's re-
sponses, and encouraging turn-taking. This contrasts with the Control
educator, who primarily reads the text without inviting interaction,
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resulting in longer turn lengths.

However, this change in the interactive nature of educators’ speech
was only observed during book-reading and not in other contexts. Book-
reading is a more structured and focused activity that naturally lends
itself to language-rich interactions. The book itself provides a shared
context and visual cues that can facilitate conversation. Moreover, ed-
ucators in ENRICH were trained in serve-and-return conversations and
all ENRICH books contained conversation-starters on each page to help
scaffold educators to engage in serve-and-return interactions. Perhaps
educators needed more scaffolding to change the interactive qualities of
speech in the other contexts.

6.2. ENRICH effects on diapering/toileting interactions

The only significant condition effect during diapering/toileting was
that educators in the Control condition exhibited more syntactically
complex speech over time compared to ENRICH educators, who
increased only marginally in syntactic complexity. This result was
counter to our hypothesis, so we interpret it with caution. The founda-
tion of ENRICH training was to enhance serve-and-return interactions.
Perhaps ENRICH educators were adjusting their sentence complexity
more sensitively to toddlers' own sentence complexity, but it is difficult
to know because there was no corresponding effect for children's speech
in this context as there was in book-reading. Notably, previous research
is mixed on the benefits of adults' syntactic complexity for very young
children's language development (Bowers & Vasilyeva, 2011; Hoff,
2003, 2006).

Our findings on educators' MLU in morphemes during diapering/
toileting can be viewed in light of previous research on linguistic
attunement during caregiving interactions. Reissland et al. (2003) found
that non-depressed mothers adapted their MLU based on their child's
age, using shorter utterances with younger infants (around 6 months)
compared to older infants (around 10 months). In contrast, mothers with
depressed mood did not adjust their MLU, suggesting a lack of attune-
ment to their child's developmental stage. However, the absence of a
corresponding effect on children's speech in this context means we
cannot confirm that the pattern in our data reflects responsive
attunement.

Other studies conducted in the home and educational settings have
argued that more complex adult speech is more beneficial for children's
language acquisition (Gamez, 2015; Hoff, 2003). This argument stems
from the idea that longer utterances often contain more diverse and
sophisticated words, thus exposing children to a rich linguistic envi-
ronment. In the current study, this finding was only observed during
diapering/toileting and not in more learning-oriented contexts such as

Table 5
Examples of educator-toddler book-reading interaction for ENRICH and Active
Control.

ENRICH educator-toddler Control educator-toddler interaction

interaction

E: The cold goes ... achoo! E: They only travel during the night. Only night cos

C1: Choo! they don't want the sun to ... know that they were
E: Does [name] go coming.
achoo?
E: Ready? E: But what happened next?
E: Achoo! C1: At night.
C2: Choo. E: They traveled where the sun is. Soon they reach the
E: Achoo! ... reach the sun.
E: Good job. E: Help me build the walls, said Maui.
C1: Mmmm! E: Hurry my brothers, the sun is beginning to ... away.

E: You say ta please?

C1: Ta please [reaching out
C2 for cup].

C1: Please?

E: The five brothers perched behind a wall.

*Note. Mean age of children in ENRICH center = 31 months. Mean age of chil-
dren in Control center = 29 months.
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book-reading. Thus, we interpret this finding with caution and suggest
that more work needs to focus on diapering/toileting as an opportunity
for 1:1 high-quality language exchanges.

6.3. The impact of ENRICH across other contexts

In sum, ENRICH resulted in some significant changes but varied by
context. First, in line with our predictions, the intervention improved the
interactive quality of conversations during book-reading, evidenced by
increased child utterances, shorter educator turn lengths, and a more
balanced child to educator turn ratio. Second, and contrary to our hy-
pothesis, ENRICH was not associated as expected with educators using
more syntactically complex language during diapering/toileting
compared to control. Moreover, we did not find any significant impacts
of ENRICH on educator-toddler language measures during mealtime,
group, or play contexts. One explanation could be that these contexts
usually involve many children sitting or playing together, either around
a table or in a circle, limiting individual conversations between educa-
tors and children. Educators may find it difficult to implement the serve-
and-return and linguistic features of ENRICH in large-group
interactions.

These variations in the effects of language intervention across con-
texts are a reminder that educators likely require ongoing professional
development and support to refine and tailor their teaching practices to
adapt to different contexts over time. This aligns with findings from
Gardner-Neblett et al. (2021) showing that coaching helps educators feel
more confident in adapting their language practices across different
classroom contexts. KTP offered workshops every 9 months and new
resources every 4 months, but future versions could also offer Q&A
sessions and individualized feedback to help educators with any ongoing
issues they face during practice. To better understand what factors
contribute to successful intervention implementation, it would be
valuable to identify the centers that achieved the greatest improvements
in the video project and explore the “active ingredients” that differen-
tiate these centers from those that implemented ENRICH less success-
fully (see Burchinal et al., 2024).

6.4. Strengths, limitations, and future directions

This study examined the impact of an educator-implemented lan-
guage intervention on toddler language development through natural-
istic observation across multiple contexts within ECCs. The use of a
naturalistic design is advantageous as it represents a more authentic,
real-life scenario. However, conducting such a study is costly and time-
consuming due to the involvement of multiple parties and the need for
extensive travel, which explains why these studies are relatively rare
compared to in-lab experiments. Moreover, it is even more challenging
to retain a high retention rate for longitudinal studies. In this case, our
follow-up data was collected during the Omicron outbreak in New
Zealand, which led to significant absences and educator turnover during
the first year of ENRICH. Given this difficult time for all, it is notable to
find even limited benefits of ENRICH. The present study also achieved a
high retention rate over the year, with 23 out of 24 centers remaining in
the Video Project from the initial baseline to the one-year follow-up.
This minimal loss of participating centers not only enhances the overall
reliability and validity of the Video Project but also provides valuable
insight into the individual and collective growth in the language used by
these centers over time.

The current study has several limitations that should be acknowl-
edged. While the ethnic composition of our sample was representative of
Aotearoa New Zealand's diverse population, it underrepresented chil-
dren from low-income families (Reese et al., in press). This limits the
generalizability of our findings to more socioeconomically disadvan-
taged communities, where the impact of such interventions might be
different. Another limitation is that since we used GEE for our analysis,
we were unable to calculate standardized effect sizes, as GEE is based on
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population-level estimates rather than sample-based estimates. How-
ever, the unstandardized effects can be readily interpreted using the
original unit of measurement. For instance, our main finding showed
that children in ENRICH centers increased from baseline rates of only 2
utterances/minute (SE = 0.52) during book-reading to over 9 utter-
ances/minute (SE = 1.27) at follow-up (see Table 3). This increase
represents meaningful real-world change.

Our data collection was limited to a maximum of 25 minutes in each
center over a 90-minute timeframe, which may not have captured
representative interactions of all the relevant contexts. Some important
language-rich contexts (e.g., book-reading) could have occurred outside
the timeframe of our observations, and we were unable to include them
in our analysis. This time constraint may have led to an incomplete
representation of the language environment in the participating centers.

The intervention did not significantly impact some key indicators of
language quality, such as lexical diversity, for either educators or chil-
dren. This lack of effect on vocabulary was unexpected given ENRICH's
emphasis on supporting children's vocabulary using serve-and-return
interactions during book-reading and other contexts. It is possible that
changing habitual vocabulary use may require more training sessions
and more time. To address this, we are continuing to assess the ongoing
effects of ENRICH up to 2 years later in these same centers in terms of the
quantity and quality of educator-child language interactions. These
analyses will track changes in diverse vocabulary at further follow-ups
in this study, when children are older and educators have imple-
mented the intervention for longer.

7. Conclusion

In conclusion, this study provides preliminary evidence that training
educators to engage in language-rich conversational techniques can
positively impact educator-toddler interactions in the short-term,
particularly in the context of shared book-reading. This research con-
tributes to the existing literature on methods for enhancing the quality
of early language intervention programs serving toddlers. However, the
precise ways in which educators modulate their language use across
classroom settings and the subsequent effects on children's language
growth require further research. Examining the mechanisms underlying
effective language interventions can inform professional development
models that support educators in engaging children in high-quality in-
teractions across learning contexts. Investing in enriching the language
environment of early childhood settings is of great importance given the
significant impact of early linguistic experiences on later academic and
social outcomes.

Appendix A. Supplementary data
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Appendix 1. An example of ENRICH book prompts (green for less challenging; blue for moderately challenging; and magenta for more challenging)

Kei te péhea koe,
Whakahao?

Sealion?

Fantail (point) is saying hello to
kokako (point).

What’s her name? (point to
kokako)

Who's that? (point to baby)
Why is kokako excited?

worm)

Data availability

The authors do not have permission to share data.

References

Ballinger, G. A. (2004). Using generalized estimating equations for longitudinal data
analysis. Organizational Research Methods, 7(2), 127-150. https://doi.org/10.1177/
1094428104263672

Barnes, E. M., & Dickinson, D. K. (2017). The relationship of Head Start teachers'
academic language use and children's receptive vocabulary. Early Education &
Development, 28(7), 794-809. https://doi.org/10.1080/10409289.2017.1340069

Bleses, D., Jensen, P., Hgjen, A., Slot, P., & Justice, L. (2021). Implementing toddler
interventions at scale: The case of “We learn together.”. Early Childhood Research
Quarterly, 57, 12-26. https://doi.org/10.1016/j.ecresq.2021.04.008

Bleses, D., Jensen, P., Hgjen, A., Willemsen, M. M., Slot, P., & Justice, L. M. (2024).
Examining the effects of an infant-toddler school readiness intervention in center-
and family-based programs: Are results generalizable? Early Childhood Research
Quarterly, 67, 252-264. https://doi.org/10.1016/j.ecresq.2024.01.001

Bleses, D., Jensen, P., Slot, P., & Justice, L. (2020). Low-cost teacher-implemented
intervention improves toddlers' language and math skills. Early Childhood Research
Quarterly, 53, 64-76. https://doi.org/10.1016/j.ecresq.2020.03.001

Boven, N., Shackleton, N., Bolton, L., Sporle, A., & Milne, B. J. (2022). New Zealand Socio-
economic Index 2018. COMPASS Research Centre, University of Auckland.

Bowers, E. P., & Vasilyeva, M. (2011). The relation between teacher input and lexical
growth of preschoolers. Applied PsychoLinguistics, 32(1), 221-241. https://doi.org/
10.1017/50142716410000354

Burchinal, M., Kainz, K., & Cai, Y. (2011). How well do our measures of quality predict
child outcomes? A meta-analysis and coordinated analysis of data from large-scale
studies of early childhood settings. In M. Zaslow, 1. Martinez-Beck, K. Tout, &

T. Halle (Eds.), Quality measurement in early childhood settings (pp. 11-31). Paul H.
Brookes Publishing Co.

Burchinal, M., Magnuson, K., Powell, D., & Hong, S. (2015). Early childcare and
education. In R. M. Lerner, M. Bornstein, & T. Leventhal (Eds.), Handbook of child
psychology and developmental science: Vol. 4. Ecological settings and processes (7th ed.,
pp. 223-267). Wiley. https://doi.org/10.1002/9781118963418.childpsy406.

Burchinal, M., Whitaker, A., Jenkins, J., Bailey, D., Watts, T., Duncan, G., & Hart, E.
(2024). Unsettled science on longer-run effects of early education. Science, 384
(6695), 506-508. https://doi.org/10.1126/science.adn2141

Cabell, S. Q., Justice, L. M., McGinty, A. S., DeCoster, J., & Forston, L. D. (2015).
Teacher—child conversations in preschool classrooms: Contributions to children's
vocabulary development. Early Childhood Research Quarterly, 30(Part A), 80-92.
https://doi.org/10.1016/j.ecresq.2014.09.004

Cabell, S. Q., Justice, L. M., Piasta, S. P., Curenton, S. M., Wiggins, A., Turnbull, K. P., &
Petscher, Y. (2011). The impact of teacher responsivity education on preschoolers'
language and literacy skills. American Journal of Speech-Language Pathology, 20(4),
315-330. https://doi.org/10.1044,/1058-0360(2011,/10-0104

there’s Tuatara (point).
What is Fantail doing? (eating a

12

Kei te pouri ahau.

There's Fantail again (point) and

Sealion is crying!
What'’s that? (point to bottle)
Why is Sealion sad?

Do you ever get grumpy (hoha)
like Tuatara?

Dearing, E., Zachrisson, H. D., Mykletun, A., & Toppelberg, C. O. (2018). Estimating the
consequences of Norway's national scale-up of early childhood education and care
(beginning in infancy) for early language skills. AERA Open, 4(1). https://doi.org/
10.1177/2332858418756598

Degotardi, S. (2021). The language environment of infant child care: Issues of quantity,
quality, participation and context. In O. N. Saracho (Ed.), Contemporary perspectives
on research on child care in early childhood education (pp. 85-107). Information Age
Publishing.

Deshmukh, R. S., Zucker, T. A., Tambyraja, S. R., Pentimonti, J. M., Bowles, R. P., &
Justice, L. M. (2019). Teachers' use of questions during shared book reading:
Relations to child responses. Early Childhood Research Quarterly, 49, 59-68. https://
doi.org/10.1016/j.ecresq.2019.05.006

Dickinson, D. K. (2011). Teachers' language practices and academic outcomes of
preschool children. Science, 333(6045), 964-967. https://doi.org/10.1126/
science.1204526

Dickinson, D. K., Hofer, K. G., Barnes, E. M., & Grifenhagen, J. F. (2014). Examining
teachers' language in Head Start classrooms from a Systemic Linguistics Approach.
Early Childhood Research Quarterly, 29(3), 231-244. https://doi.org/10.1016/j.
ecresq.2014.02.006

Dickinson, D. K., Nesbitt, K. T., Collins, M. F., Hadley, E. B., Newman, K., Rivera, B. L.,
Ilgaz, H., Toub, T. S., Hassinger-Das, B., Nicolopoulou, A., Golinkoff, R. M., & Hirsh-
Pasek, K. (2019). Teaching for breadth and depth of vocabulary knowledge: Learning
from explicit and implicit instruction and the storybook texts. Early Childhood
Research Quarterly, 47, 341-356. https://doi.org/10.1016/j.ecresq.2018.07.012

Dickinson, D. K., & Smith, M. W. (1994). Long-term effects of preschool teachers' book
readings on low-income children's vocabulary and story comprehension. Reading
Research Quarterly, 29(2), 104-122. https://doi.org/10.2307/747807

Education Review Office. (2021). Our approach to Akanuku | Assurance Reviews. https://
ero.govt.nz/how-ero-reviews/early-childhood-services/akanuku-assurance-review.

Egert, F., Fukkink, R. G., & Eckhardt, A. G. (2018). Impact of in-service professional
development programs for early childhood teachers on quality ratings and child
outcomes: A meta-analysis. Review of Educational Research, 88(3), 401-433. https://
doi.org/10.3102/0034654317751918

Ferjan Ramirez, N., Lytle, S. R., & Kuhl, P. K. (2020). Parent coaching increases
conversational turns and advances infant language development. Proceedings of the
National Academy of Sciences, 117(7), 3484-3491. https://doi.org/10.1073/
pnas.1921653117

Gamez, P. B. (2015). Classroom-based English exposure and English Language Learners'
expressive language skills. Early Childhood Research Quarterly, 31, 135-146. https://
doi.org/10.1016/j.ecresq.2015.01.007

Gardner-Neblett, N., De Marco, A., & Sexton, S. (2021). “At first I wouldn't talk so
much...”: Coaching and associated changes in language-supportive self-efficacy
among infant/toddler educators. Early Education & Development, 32(8), 1220-1239.
https://doi.org/10.1080/10409289.2020.1823769

Girolametto, L., & Weitzman, E. (2002). Responsiveness of child care providers in
interactions with toddlers and preschoolers. Language, Speech, and Hearing Services in
Schools, 33(2), 268-281. https://doi.org/10.1044/0161-1461(2002/022


https://doi.org/10.1177/1094428104263672
https://doi.org/10.1177/1094428104263672
https://doi.org/10.1080/10409289.2017.1340069
https://doi.org/10.1016/j.ecresq.2021.04.008
https://doi.org/10.1016/j.ecresq.2024.01.001
https://doi.org/10.1016/j.ecresq.2020.03.001
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref6
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref6
https://doi.org/10.1017/S0142716410000354
https://doi.org/10.1017/S0142716410000354
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref8
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref8
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref8
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref8
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref8
https://doi.org/10.1002/9781118963418.childpsy406
https://doi.org/10.1126/science.adn2141
https://doi.org/10.1016/j.ecresq.2014.09.004
https://doi.org/10.1044/1058-0360(2011/10-0104
https://doi.org/10.1177/2332858418756598
https://doi.org/10.1177/2332858418756598
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref14
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref14
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref14
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref14
https://doi.org/10.1016/j.ecresq.2019.05.006
https://doi.org/10.1016/j.ecresq.2019.05.006
https://doi.org/10.1126/science.1204526
https://doi.org/10.1126/science.1204526
https://doi.org/10.1016/j.ecresq.2014.02.006
https://doi.org/10.1016/j.ecresq.2014.02.006
https://doi.org/10.1016/j.ecresq.2018.07.012
https://doi.org/10.2307/747807
https://ero.govt.nz/how-ero-reviews/early-childhood-services/akanuku-assurance-review
https://ero.govt.nz/how-ero-reviews/early-childhood-services/akanuku-assurance-review
https://doi.org/10.3102/0034654317751918
https://doi.org/10.3102/0034654317751918
https://doi.org/10.1073/pnas.1921653117
https://doi.org/10.1073/pnas.1921653117
https://doi.org/10.1016/j.ecresq.2015.01.007
https://doi.org/10.1016/j.ecresq.2015.01.007
https://doi.org/10.1080/10409289.2020.1823769
https://doi.org/10.1044/0161-1461(2002/022

Y. Zhang et al.

Grifenhagen, J. F., Barnes, E. M., Collins, M. F., & Dickinson, D. K. (2017). Talking the
talk: Translating research to practice. Early Child Development and Care, 187(3-4),
509-526. https://doi.org/10.1080,/03004430.2016.1246444

Hadley, E. B., Barnes, E. M., & Hwang, H. (2023). Purposes, places, and participants: A
systematic review of teacher language practices and child oral language outcomes in
early childhood classrooms. Early Education & Development, 34(4), 862-884. https://
doi.org/10.1080/10409289.2022.2074203

Halliday, M. A. K. (1993). Language as cultural dynamic. Cultural Dynamics, 6(1-2), 1-9.
https://doi.org/10.1177,/092137409300600101

Hardin, J. W., & Hilbe, J. M. (2012). Generalized Estimating Equations (2nd ed). Chapman
and Hall/CRC. https://doi.org/10.1201/b13880

Hargrave, A. C., & Sénéchal, M. (2000). A book reading intervention with preschool
children who have limited vocabularies: The benefits of regular reading and dialogic
reading. Early Childhood Research Quarterly, 15(1), 75-90. https://doi.org/10.1016/
S0885-2006(99)00038-1

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

Hoff, E. (2003). The specificity of environmental influence: Socioeconomic status affects
early vocabulary development via maternal speech. Child Development, 74(5),
1368-1378. https://doi.org/10.1111/1467-8624.00612

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

Huang, F. L. (2022). Analyzing cross-sectionally clustered data using generalized
estimating equations. Journal of Educational and Behavioral Statistics, 47(1), 101-125.
https://doi.org/10.3102/10769986211017480

Hubbard, A. E., Ahern, J., Fleischer, N. L., Laan, M. V. D., Lippman, S. A., Jewell, N.,
Bruckner, T., & Satariano, W. A. (2010). To GEE or not to GEE: Comparing
population average and mixed models for estimating the associations between
neighborhood risk factors and health. Epidemiology, 21(4), 467-474. https://doi.org/
10.1097/EDE.0b013e3181caeb90

Huttenlocher, J., Vasilyeva, M., Cymerman, E., & Levine, S. (2002). Language input and
child syntax. Cognitive Psychology, 45(3), 337-374. https://doi.org/10.1016/50010-
0285(02)00500-5

Huttenlocher, J., Waterfall, H., Vasilyeva, M., Vevea, J., & Hedges, L. V. (2010). Sources
of variability in children's language growth. Cognitive Psychology, 61(4), 343-365.
https://doi.org/10.1016/j.cogpsych.2010.08.002

Justice, L. M., Jiang, H., & Strasser, K. (2018). Linguistic environment of preschool
classrooms: What dimensions support children's language growth? Early Childhood
Research Quarterly, 42, 79-92. https://doi.org/10.1016/j.ecresq.2017.09.003

Karin, E., Dear, B. F., Heller, G. Z., Gandy, M., & Titov, N. (2018). Measurement of
symptom change following web-based psychotherapy: Statistical characteristics and
analytical methods for measuring and interpreting change. JMIR Mental Health, 5(3),
Article €10200. https://doi.org/10.2196/10200

European Commission. (2009). In B. Lakota (Ed.), Early childhood education and care in
Europe: Tackling social and cultural inequalities. Brussels: Publications Office.

Landry, S. H., Zucker, T. A., Taylor, H. B., Swank, P. R., Williams, J. M., Assel, M.,
Crawford, A., Huang, W., Clancy-Menchetti, J., Lonigan, C. J., Phillips, B. M.,
Eisenberg, N., Spinrad, T. L., de Villiers, J., de Villiers, P., Barnes, M., Starkey, P.,
Klein, A., & School Readiness Research Consortium. (2014). Enhancing early child
care quality and learning for toddlers at risk: The responsive early childhood
program. Developmental Psychology, 50(2), 526-541. https://doi.org/10.1037/
a0033494

Lieven, E. (2019). Input, interaction, and learning in early language development. In
V. Grgver, P. Uccelli, M. Rowe, & E. Lieven (Eds.), Learning through Language (1st ed.,
pp. 19-30). Cambridge University Press. https://doi.org/10.1017/
9781316718537.003.

Marchman, V. A., & Fernald, A. (2008). Speed of word recognition and vocabulary
knowledge in infancy predict cognitive and language outcomes in later childhood.
Developmental Science, 11(3), F9-F16. https://doi.org/10.1111/].1467-
7687.2008.00671.x

Melhuish, E., Ereky-Stevens, K., Petrogiannis, K., Ariescu, A., Penderi, E., Rentzou, K.,
Tawell, A., Slot, P., Broekhuizen, M., & Leserman, P. (2015). A review of research on
the effects of early childhood education and care (ECEC) on child development. In
Curriculum quality analysis and impact review of European early childhood education and
care.

Miller, J. E., Andriacchi, K., & Nockerts, A. (2019). Assessing language production using
SALT software: A clinician’s guide to language sample analysis (3rd ed.). Madison, WI:
SALT Software, LLC.

Mitchell, Y. A., Thomas, B-A., Clifford, A., Van Bergen, P., Taumoepeau, M., Bartlett, A.,
& Reese, E. (2025). Kia Timata Pai Video Project: Observed te reo Maori usage
within early childhood education in Aotearoa New Zealand following professional
development. Manuscript under review.

Molloy, C. S., Guo, S., & Goldfeld, S. (2023). Patterns of participation in early childhood
education before and during the COVID-19 pandemic in Australia. Australasian
Journal of Early Childhood, 48(3), 182-202. https://doi.org/10.1177/
18369391231189901

National Scientific Council on the Developing Child. (2004). Young children develop in an
environment of relationships. Center on the Developing Child, Harvard University.
Working Paper No. 1) http://www.developingchild.net.

Nelson, K. (2007). Young minds in social worlds: Experience, meaning, and memory.
Cambridge, MA: Harvard University Press.

NICHD Early Child Care Research Network. (2000). The relation of child care to
cognitive and language development. Child Development, 71(4), 960-980. https://
doi.org/10.1111/1467-8624.00202

13

Teaching and Teacher Education 179 (2026) 105596

NICHD Early Child Care Research Network. (2006). Child care effect sizes for the NICHD
Study of early child Care and Youth Development. American Psychologist, 61(2),
99-116. https://doi.org/10.1037/0003-066X.61.2.99

OECD. (2025). Reducing inequalities by investing in early childhood education and care
(Starting Strong (Vol. 8). OECD Publishing. https://doi.org/10.1787/b78f8b25-en

Overall, J. E., & Tonidandel, S. (2004). Robustness of generalized estimating equation
(GEE) tests of significance against misspecification of the error structure model.
Biometrical Journal, 46(2), 203-213. https://doi.org/10.1002/bimj.200210017

Pauker, S., Perlman, M., Prime, H., & Jenkins, J. (2018). Caregiver cognitive sensitivity:
Measure development and validation in Early Childhood Education and Care (ECEC)
settings. Early Childhood Research Quarterly, 45, 45-57. https://doi.org/10.1016/j.
ecresq.2018.05.001

Prime, H., Browne, D., Akbari, E., Wade, M., Madigan, S., & Jenkins, J. M. (2015). The
development of a measure of maternal cognitive sensitivity appropriate for use in
primary care health settings. Journal of Child Psychology and Psychiatry, 56(4),
488-495. https://doi.org/10.1111/jcpp.12322

Reese, E., Bakir-Demir, T., Moses, L. J., Marshall, S., Schaughency, E., Salmon, K.,
Taumoepeau, M., McLauchlan, J., Edgeler, C., Guiney, H., Kokaua, J., Jose, P. E.,
Clifford, A., Maruariki, N., Dorana, Y., Mollan, S., & McNaughton, S. (in press). The
Kia Timata Pai randomized controlled trial: ENRICH early childhood teacher
training improves toddlers’ oral language and self-regulation. Developmental
Science.

Reese, E., Gunn, A., Bateman, A., & Carr, M. (2021). Teacher-child talk about learning
stories in New Zealand: A strategy for eliciting children's complex language. Early
Years, 41(5), 506-521. https://doi.org/10.1080/09575146.2019.1621804

Reese, E., Kokaua, J., Guiney, H., Bakir-Demir, T., McLauchlan, J., Edgeler, C.,
Schaughency, E., Taumoepeau, M., Salmon, K., Clifford, A., Maruariki, N.,
McNaughton, S., Gluckman, P., Nelson, C., O’Sullivan, J., Wei, R., Pergher, V.,
Amjad, S., Trudgen, A., (2023). Kia Timata Pai (Best Start): A study protocol for a
cluster randomised trial with early childhood teachers to support children’s oral
language and self-regulation development. BMJ Open, 13(9), Article e073361.
10.1136/bmjopen-2023-073361.

Reissland, N., Shepherd, J., & Herrera, E. (2003). The pitch of maternal voice: A
comparison of mothers suffering from depressed mood and non-depressed mothers
reading books to their infants. Journal of Child Psychology and Psychiatry, 44(2),
255-261. https://doi.org/10.1111/1469-7610.00118

Riordan, J., Reese, E., Das, S., Carroll, J., & Schaughency, E. (2021). Tender Shoots: A
randomized controlled trial of two shared-reading approaches for enhancing parent-
child interactions and children's oral language and literacy skills. Scientific Studies of
Reading, 26(3), 1-21. https://doi.org/10.1080/10888438.2021.1926464

Rowe, M. L. (2012). A longitudinal investigation of the role of quantity and quality of
child-directed speech in vocabulary development. Child Development, 83(5),
1762-1774. https://doi.org/10.1111/j.1467-8624.2012.01805.x

Rowe, M. L., & Snow, C. E. (2020). Analyzing input quality along three dimensions:
Interactive, linguistic, and conceptual. Journal of Child Language, 47(1), 5-21.
https://doi.org/10.1017/50305000919000655

Stats, NZ (2023). Estimated resident population (2023-base) at 30 June. https://www.stats.
govt.nz/information-releases/estimated-resident-population-2023-base-at-30-jun
e-2023/.

Schaughency, E., Linney, K., Carroll, J., Das, S., Riordan, J., & Reese, E. (2023). Tender
Shoots: A parent-mediated randomized controlled trial with preschool children
benefits beginning reading one year later. Reading Research Quarterly, 58(3),
450-470. https://doi.org/10.1002/rrq.500

Schroder, L., Dintsioudi, A., List, M. K., & Keller, H. (2018). Teachers' conversational
style and children's language development in German childcare centers: A culture-
sensitive intervention. Journal of Cross-Cultural Psychology, 50(2), 164-184. https://
doi.org/10.1177/0022022118812174

Shonkoff, J. P., & Bales, S. N. (2011). Science does not speak for itself: Translating child
development research for the public and its policymakers. Child Development, 82(1),
17-32. https://doi.org/10.1111/j.1467-8624.2010.01538.x

Soderstrom, M., & Wittebolle, K. (2013). When do caregivers talk? The influences of
activity and time of day on caregiver speech and child vocalizations in two childcare
environments. PLoS One, 8(11), Article e80646. https://doi.org/10.1371/journal.
pone.0080646

Sokolovic, N., Brunsek, A., Rodrigues, M., Borairi, S., Jenkins, J. M., & Perlman, M.
(2021). Assessing quality quickly: Validation of the responsive interactions for
learning — Educator (rifl-ed.) measure. Early Education & Development, 33(6),
1061-1076. https://doi.org/10.1080/10409289.2021.1922851

Swearingen, 1., Van Bergen, P., Schaughency, E., Moros, S., & Reese, E. (2026). Kia
Timata Pai (Best Start) Video Project: Effects of an oral language professional
development program (ENRICH) on educator-toddler conversations. Early Childhood
Research Quarterly, 76, 261-271. https://doi.org/10.1016/].ecresq.2026.02.003.

Sylva, K., Melhuish, E., Sammons, P., Siraj-Blatchford, I., & Taggart, B. (Eds.). (2010).
Early childhood matters: Evidence from the effective pre-school and primary education
project (1st ed.). Routledge. https://doi.org/10.4324/9780203862063.

Timperley, S., Schaughency, E., Riordan, J., Carroll, J., Das, S., & Reese, E. (2022).
Tender Shoots: Effects of a preschool shared book reading preventive intervention on
parent—child reading and parents' involvement in the first year of school. School
Mental Health, 14(2), 238-253. https://doi.org/10.1007/512310-022-09505-6

Tomasello, M. (2003). Constructing a Language: A usage-based theory of Language
acquisition. Cambridge, MA: Harvard University Press.

Torr, J., & Pham, L. (2016). Educator talk in long day care nurseries: How context shapes
meaning. Early Childhood Education Journal, 44(3), 245-254. https://doi.org/
10.1007/s10643-015-0705-6

Van Bergen, P., Barnier, A. J., Reese, E., & Mcllwain, D. (2020). “There were spooks in
the park™ Children's reminiscing with parents and siblings following a staged


https://doi.org/10.1080/03004430.2016.1246444
https://doi.org/10.1080/10409289.2022.2074203
https://doi.org/10.1080/10409289.2022.2074203
https://doi.org/10.1177/092137409300600101
https://doi.org/10.1201/b13880
https://doi.org/10.1016/S0885-2006(99)00038-1
https://doi.org/10.1016/S0885-2006(99)00038-1
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref32
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref32
https://doi.org/10.1111/1467-8624.00612
https://doi.org/10.1016/j.dr.2005.11.002
https://doi.org/10.3102/10769986211017480
https://doi.org/10.1097/EDE.0b013e3181caeb90
https://doi.org/10.1097/EDE.0b013e3181caeb90
https://doi.org/10.1016/S0010-0285(02)00500-5
https://doi.org/10.1016/S0010-0285(02)00500-5
https://doi.org/10.1016/j.cogpsych.2010.08.002
https://doi.org/10.1016/j.ecresq.2017.09.003
https://doi.org/10.2196/10200
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref41
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref41
https://doi.org/10.1037/a0033494
https://doi.org/10.1037/a0033494
https://doi.org/10.1017/9781316718537.003
https://doi.org/10.1017/9781316718537.003
https://doi.org/10.1111/j.1467-7687.2008.00671.x
https://doi.org/10.1111/j.1467-7687.2008.00671.x
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref45
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref45
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref45
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref45
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref45
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref46
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref46
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref46
https://doi.org/10.1177/18369391231189901
https://doi.org/10.1177/18369391231189901
http://www.developingchild.net
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref49
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref49
https://doi.org/10.1111/1467-8624.00202
https://doi.org/10.1111/1467-8624.00202
https://doi.org/10.1037/0003-066X.61.2.99
https://doi.org/10.1787/b78f8b25-en
https://doi.org/10.1002/bimj.200210017
https://doi.org/10.1016/j.ecresq.2018.05.001
https://doi.org/10.1016/j.ecresq.2018.05.001
https://doi.org/10.1111/jcpp.12322
https://doi.org/10.1080/09575146.2019.1621804
https://doi.org/10.1111/1469-7610.00118
https://doi.org/10.1080/10888438.2021.1926464
https://doi.org/10.1111/j.1467-8624.2012.01805.x
https://doi.org/10.1017/S0305000919000655
https://www.stats.govt.nz/information-releases/estimated-resident-population-2023-base-at-30-june-2023/
https://www.stats.govt.nz/information-releases/estimated-resident-population-2023-base-at-30-june-2023/
https://www.stats.govt.nz/information-releases/estimated-resident-population-2023-base-at-30-june-2023/
https://doi.org/10.1002/rrq.500
https://doi.org/10.1177/0022022118812174
https://doi.org/10.1177/0022022118812174
https://doi.org/10.1111/j.1467-8624.2010.01538.x
https://doi.org/10.1371/journal.pone.0080646
https://doi.org/10.1371/journal.pone.0080646
https://doi.org/10.1080/10409289.2021.1922851
https://doi.org/10.1016/j.ecresq.2026.02.003
https://doi.org/10.4324/9780203862063
https://doi.org/10.1007/s12310-022-09505-6
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref70
http://refhub.elsevier.com/S0742-051X(26)00219-2/sref70
https://doi.org/10.1007/s10643-015-0705-6
https://doi.org/10.1007/s10643-015-0705-6

Y. Zhang et al.

Halloween event. Journal of Applied Research in Memory and Cognition, 9(1), 96-107.
https://doi.org/10.1016/j.jarmac.2019.10.003

Vandell, D. L., Belsky, J., Burchinal, M., Steinberg, L., Vandergrift, N., & NICHD Early
Child Care Research Network. (2010). Do effects of early child care extend to age 15
years? Results from the NICHD study of early child care and youth development.
Child Development, 81(3), 737-756. https://doi.org/10.1111/j.1467-
8624.2010.01431.x

Vanparys, S., Decraene, E., & Van Keer, H. (2024). Read with me, I will learn words:
Effects of an interactive book reading intervention on first graders' expressive target

14

Teaching and Teacher Education 179 (2026) 105596

vocabulary. Early Childhood Education Journal, 53, 655-666. https://doi.org/
10.1007/510643-023-01613-5

Wasik, B. A., & Hindman, A. H. (2014). Understanding the active ingredients in an
effective preschool vocabulary intervention: An exploratory study of teacher and
child talk during book reading. Early Education & Development, 25(7), 1035-1056.
https://doi.org/10.1080/10409289.2014.896064

Weizman, Z. O., & Snow, C. E. (2001). Lexical output as related to children's vocabulary
acquisition: Effects of sophisticated exposure and support for meaning.
Developmental Psychology, 37(2), 265-279. https://doi.org/10.1037/0012-
1649.37.2.265


https://doi.org/10.1016/j.jarmac.2019.10.003
https://doi.org/10.1111/j.1467-8624.2010.01431.x
https://doi.org/10.1111/j.1467-8624.2010.01431.x
https://doi.org/10.1007/s10643-023-01613-5
https://doi.org/10.1007/s10643-023-01613-5
https://doi.org/10.1080/10409289.2014.896064
https://doi.org/10.1037/0012-1649.37.2.265
https://doi.org/10.1037/0012-1649.37.2.265

	Kia Tīmata Pai Video Project: Impact of an oral language intervention (ENRICH) on linguistic aspects of educator-toddler in ...
	1 The role of high-quality teaching practices on toddler language
	2 Importance of oral language intervention targeting specific contexts
	3 The current study
	4 Method
	4.1 Study design
	4.2 Participants
	4.3 Procedure
	4.4 Measures
	4.5 Analysis plan
	4.6 Sensitivity analyses

	5 Results
	5.1 Preliminary analyses
	5.2 Descriptive analyses
	5.3 ENRICH effects on book-reading
	5.4 Exploratory analysis
	5.5 ENRICH effects on diapering/toileting
	5.6 ENRICH effects on mealtime, play, and group time
	5.7 Sensitivity analyses

	6 Discussion
	6.1 ENRICH effects on book-reading interactions
	6.2 ENRICH effects on diapering/toileting interactions
	6.3 The impact of ENRICH across other contexts
	6.4 Strengths, limitations, and future directions

	7 Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	APPENDICES Appendix 1 An example of ENRICH book prompts (green for less challenging; blue for moderately challenging; and m ...
	Appendix 1 An example of ENRICH book prompts (green for less challenging; blue for moderately challenging; and magenta for  ...

	Data availability
	References


