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ABSTRACT

OBJECTIVE: This randomized controlled trial examined the long-
term impact of the 3Ts-HV intervention on preschool-aged chil-
dren’s language skills through promoting parental knowledge and
parent-child conversational turns during toddlerhood among fa-
milies from low-socioeconomic status backgrounds, controlling for
parental education level, parental language skills, and child’s age.
MEeTHODS: Ninety two parent-toddler dyads of low socioeconomic
status were randomized to receive either the 3Ts-HV intervention
(n=46) or Healthy Lifestyle control (n=46) curriculum from 14 to
20 months. Parental language skills were assessed at 14 months;
parental knowledge was assessed at 14 and 26 months; parent-child
conversational turn count was assessed at 14 and 38 months; chil-
dren’s language skills were assessed at 50 months.

REsuLTS: A significant serial mediation effect (§ = 0.05, 95%
CI [0.002; 0.13]) revealed that the 3Ts-HV intervention in-
creased parental knowledge at 26 months, contributed to more

frequent parent-child conversational turns at 38 months, and in
turn promoted children’s language skills at 50 months.
ConcLusions: The present study provides empirical evi-
dence illustrating the underlying longitudinal processes from
increasing parental knowledge and enriching parent-child lin-
guistic interactions during toddlerhood, to promoting chil-
dren’s language development at preschool age. These findings
point to a significant path to supporting families who face
socioeconomic challenges early in life to promote equity in
children’s early language experiences and narrow disparities in
children’s developmental outcomes.

KeywoRbps: conversational turn; home-visiting intervention;
parental knowledge
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WHAT’s NEw

The empirical finding of this randomized controlled trial
illustrates the longitudinal processes from increasing par-
ental knowledge and enriching parent-child linguistic in-
teractions during toddlerhood to promoting children’s
language development at preschool age among families
from low-SES backgrounds.

PromoTiNG CHILD LANGUAGE viA KNOWLEDGE
AND CONVERSATIONAL TuRNs: A RANDOMIZED
CONTROLLED TRIAL

According to Bronfenbrenner’s ecological systems theory,'
children are active agents whose development is shaped by
bidirectional interactions between the children and their
proximal caregivers in the context of systems. Commu-
nicative interactions in the early years lay a foundation for
children’s cognitive growth, language learning, and long-
term developmental outcomes. Research shows frequent
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conversational exchanges with adult caregivers promote
young children’s later preliteracy skills,” language and
vocabulary skills,”* cognitive performance,” and brain
function and structure.'””° However, young children fa-
cing socioeconomic disadvantages often do not have as
ample exposure to enriched language environments as their
affluent peers.” Disparities in early language experience
set young children of low socioeconomic status (SES)
behind in language and literacy development, which con-
tributes to later academic achievement gaps.”'’ Im-
portantly, research shows that adult-child conversational
experience is positively associated with young children’s
neural language processing over and above socioeconomic
status.” Moreover, studies with families from low-re-
sourced backgrounds have revealed that parents who have
more knowledge about early brain and language develop-
ment are likely to provide more cognitive stimulation and
engage in more conversations with their children as early
as the first year of life.'""

To address disparities in early language input, one inter-
vention approach to increase parent-child communications/
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interactions is to focus on supporting parents with in-
formation about the critical importance of engaging their
young children in conversations. For example, the 3Ts
Home Visiting (3Ts-HV) intervention introduced three key
behavior change strategies, ie, Tune In, Talk More, and Take
Turns, to promote parental language inputs for young chil-
dren. This parent-directed curriculum showed immediate
efficacy in enhancing caregiver knowledge and caregiver-
toddler linguistic interactions."” In addition, Providence
Talks helped caregivers learn about the importance of
speaking with their children at an early age. This city-wide
initiative showed positive impacts on caregiver-child con-
versational turns.'* Likewise, Small Talk, a community-
based parent education intervention found positive effects
on parent knowledge of early cognitive and language de-
velopment as well as parent conversations with their infants
and toddlers.'”'® Furthermore, another intervention pro-
vided parents with linguistic feedback to foster parental use
of parentese speech and parent-child contingent back-and-
forth exchanges. This parent coaching promoted parent-
child conversational turns between 6 and 18 months. In-
creased conversational turns were positively correlated with
child vocalizations during the same period and child lan-
guage and communication skills at 18 months.'’

Despite the above intervention efforts to promote
equity in children’s early learning environments, these
studies focused on the immediate intervention impacts
on parent knowledge and/or parent-child conversational
turns, without considering whether the impacts were
sustained over time. Recent empirical evidence indicated
that the 3Ts-HV intervention impacts on the quantity and
quality of language input were sustained among mothers
facing socioeconomic disadvantages.'® Mothers who
received the intervention continued to provide their
young children with enriched language input without
showing significant declines 18 months after the initial
post-intervention increases. However, more research is
needed to investigate whether increasing parental
knowledge would enrich early parent-child linguistic
interactions, which in turn promote young children’s
later language skills. Thus, the present longitudinal
randomized controlled trial aims to fill the gap by ex-
amining the long-term impact of the 3Ts-HV interven-
tion on children’s language skills at preschool age
through promoting parental knowledge and parent-child
conversational turns during toddlerhood among families
from low-SES backgrounds. We hypothesize that the
3Ts-HV intervention would enhance parental knowledge
at 26 months, which in turn would increase parent-child
conversational turns at 38 months, and subsequently
promote children’s language skills at 50 months.

MEeTHODS

Participants were recruited through postings at childcare
centers, health clinics, local stores, public transportation,
and community organizations serving underrepresented
populations in the Chicago metropolitan area. Eligibility
criteria required that parents were the primary caregiver
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of a 13-16-month-old child born without significant
cognitive or physical impairments, spent at least 2 days/
week with the child, were > 18 years old, spoke pri-
marily English, received < a 4-year college education,
and had a household income < 200% of the federal
poverty line. Enrollment was conducted between
December 2014 and December 2017.

Signed consent was obtained from parents before they
completed the baseline assessment at 14 months. Parents re-
ported demographics and their receptive vocabulary skills
were assessed using the Peabody Picture Vocabulary Test
Fourth edition.'” Parent-child dyads were randomized into
either Intervention or Control conditions. A matched pairs
randomization procedure was used to ensure baseline
equivalence on child age and conversational turn count (CTC)
across conditions. Parents in the Control condition received an
analogous curriculum about healthy lifestyles to control for
the potential attentional effect experienced by parents in the
Intervention condition. Parents were blind to the alternative
condition. A 6-month curriculum (Intervention or Control)
was implemented in a sequence of 12 modules on a bi-weekly
basis. To provide parents with continuous support, four
booster sessions were implemented over 18 months post
curriculum.

Post-curriculum assessments were conducted at 20, 26,
32, 38, and 50 months; see prior publications for details of
the study design and intervention.”'” Parents completed
the Survey of Parent/Provider Expectations and Knowl-
edgezo at 14 months (x = .77) and 26 months (x = .83) to
assess their knowledge of young children’s cognitive and
language development. Moreover, parents were trained to
use the Language ENvironment Analysis (LENA) device
to complete audio recordings with their children. Each
recording must last at least 8 hours, take place on a day
typical to the child’s routines, and be completed during
everyday activities at home. Audio data were analyzed
using the LENA software to generate an estimate of the
CTC at 14 months and 38 months. CTC was the total
number of vocal exchanges between an adult and the
target child. Child sleep and/or nap times were excluded
from the LENA analysis.”’ Furthermore, children’s re-
ceptive language skills were assessed by a trained re-
search assistant using the Preschool Language Scale Fifth
edition”” at 50 months. Participants received monetary
compensation for their time. This randomized-controlled
trial (NCT02216032, registered at clinicaltrials.gov) was
approved by the Biological Sciences Division Institutional
Review Board at the University of Chicago Medicine
(IRB#14-0895).

To examine whether the two conditions were balanced, chi-
square tests and independent sample #-tests were conducted
using SPSS 27 to compare demographic characteristics, par-
ental vocabulary skills, and parental knowledge at baseline
across conditions (Intervention vs Control). Pearson correla-
tion analyses were conducted to examine the associations
between the core study variables including parental knowl-
edge, CTC, and children’s language skills. A serial mediation
model hypothesizes a causal chain linking the mediators in a
specified order. Thus, this model allows testing our hypothesis
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that the 3Ts-HV intervention would enhance parental
knowledge, which in turn would increase CTC, and subse-
quently promote children’s language skills. Using the SPSS
Macro Process 4.2, a serial mediation model was conducted
to test the indirect effect of the intervention on children’s
language skills through parental knowledge and CTC.
Nonparametric bootstrapping procedures with 5000 samples
were applied with a 95% bias-corrected Confidence Interval
(CI) estimated around the indirect effect.

ResuLTs

The sample included 92 parent-child dyads (46
Intervention and 46 Control) who completed all the as-
sessments, representing an evaluable response rate of 24%
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(391 possible dyads); see the consort diagram in Figure 1.
Sociodemographic characteristics, parental vocabulary
skills, and parental knowledge at baseline were not sig-
nificantly different across the two conditions (see baseline
demographics in Table). Parental knowledge was posi-
tively associated with CTC (r = .35, P < .01) and chil-
dren’s language skills (r = .23, P < .05). Likewise, CTC
was positively associated with children’s language skills
(r=.35P < .01).

In support of the hypothesis, results revealed a sig-
nificant indirect effect of the 3Ts-HV intervention on
children’s language skills through parental knowledge and
CTC (p=0.05, 95% CI [0.002; 0.13]), accounting for
27.78% of the total effect; see serial mediation model in
Figure 2. Compared to their Control counterparts, parents

Assessed for eligibility (n = 1006)

Enrollment

Excluded (n = 615)
Did not meet eligibility (n = 532)
Did not proceed (n = 83)

Participated in preliminary assessment (7 = 391)

Excluded (n = 185)
Did not complete (n = 160)
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Randomized (n = 206)

!
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o
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TT
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after 26 months (n = 6)

—
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Assessed at 50 months (n = 46)
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Analyzed (n =46)?

Follow Up
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Discontinued (n = 3)
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after 26 months (n = 12)

Missed 50-month assessment
after 38 months (n = 18)

Figure 1. CONSORT flow diagram illustrating each stage of the randomized controlled trial. # Given the possibility that some data might
be missing not at random, in the present study, only complete data were analyzed rather than using multiple imputations to reduce bias.



Acapemic PEDIATRICS EARLY KNOWLEDGE AND CONVERSATIONS PROMOTE LANGUAGE SKILLS 1065

Table. Demographic Characteristics of the Intervention and Control Group

Intervention Control
(n = 46) (n = 46)

Mother characteristics
Age, mean (SD), year 29.91 (6.66) 30.19 (8.41)
Ethnicity, no. (%)

European American, non-Hispanic 2 (.04) 2 (.04)

African American, non-Hispanic 38 (.83) 38 (.83)

Hispanic 0 (.00) 2 (.04)

Prefer not to answer or no response 6 (.13) 4 (.09)
Relationship to the child, no. (%)

Mother 45 (.98) 41 (.89)

Other female relative 1 (.02) 3(.07)

Father 0 (.00) 2 (.04)
Marital status, no. (%)

Single 30 (.65) 31 (.67)

Married or civil union 9 (.20) 10 (.22)

Living with partner 6 (.13) 2 (.04)

Divorced or separated 1 (.02) 3(.07)
Education level, no. (%)

Some high school 4 (.09) 2 (.04)

High school graduate or GED completed 11 (.24) 14 (.30)

Postsecondary non-degree program 2 (.04) 3(.07)

Some college credit but no degree 18 (.39) 13 (.28)

Two-year associate degree 4 (.09) 8 (.17)

Four-year bachelor's degree 7 (.15) 6 (.13)
Employed, no. (%) 21 (.46) 23 (.50)
LINK or WIC recipient, no. (%) 38 (.83) 41 (.89)
Medical card recipient, no. (%) 41 (.89) 40 (.87)
PPVT language skills, mean (SD) 85.43 (11.05) 84.89 (13.92)
Family characteristics
Housing, no. (%)

No permanent home 1(.02) 1(.02)

Living with friends or relatives 17 (.37) 21 (.46)

Residing in a shelter 0 (.00) 0 (.00)

Currently homeless 0 (.00) 1(.02)
Family size, mean (SD) 4.50 (1.77) 4.48 (1.49)
Child characteristics
Age, mean (SD), year 1.16 (0.09) 1.19 (0.11)
Female, no. (%) 23 (.50) 24 (.52)
Had older sibling(s), no. (%) 23 (.50) 29 (.63)
Attended day care or preschool, no. (%) 13 (.28) 9 (.20)
Enrolled in Early Head Start, no. (%) 7 (.15) 12 (.26)

LINK indicates lllinois Link program; GED, General Educational Development; PPVT, Peabody Picture Vocabulary Test; WIC, Women,
Infants and Children program.

Parental Knowledge | T . _ L . Conversational Turn
at 26 Months d: B =8.82; SE=3.80: $=0.27"> " u1¢ 4t 38 Months

/ ~-\\‘\ 7______—7
a1: B=4.90; SE=1.16; p=0.62"" / by B=0.02; SE=0.01; p=0.27"
@ B=32.33; SE=50.19; ﬁ—;(’).13 z;;:~;3>=0.31; SE=0.26;B=0.16 \
Condition _______________ c:BZ023SEZSOLP0I8 ‘ : Child Language Skills
(3Ts-HV vs. Control) ¢ B=-248;SE=324;$=-0.17 at 50 Months

ar*da*b2: B = 0.68; SE = 0.48; B = 0.05, 95% CI [0.002, 0.13]

Figure 2. Serial mediation model testing the indirect effect of the intervention impact on children’s language skills at 50 months through
parental knowledge at 26 months and CTC at 38 months. Parental education level, parental language skills, and child’s age at corre-
sponding time points were examined as the covariates. The intervention impact on knowledge (a; path), the intervention impact on CTC
(a» path), the impact of knowledge on CTC (d»; path), the impact of knowledge on children’s language skills (b, path), the impact of CTC
on children’s language skills (b, path), the total effect of the intervention on children’s language skills (¢ path), the direct effect of the
intervention on children’s language skills, controlling for knowledge and CTC (¢’ path), and the indirect effect of the intervention on child
language skills through knowledge and CTC (a;*d»;*b, path) were estimated. Unstandardized betas (B), standard error (SE), and
partially standardized beta () were reported for each path of the model. The indirect effect was statistically significant when the 95% Cl
did not contain zero. *P < .05. "P < .01. "'P < .01. CTC indicates conversational turn count.
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who received the 3Ts-HV intervention showed increased
knowledge of young children’s cognitive and language
development at 26 months (f=0.62, P < .01); their in-
creased knowledge contributed to more frequent conversa-
tional turns with their children at 38 months (§=0.27,
P < .05), which in turn promoted higher language skills in
their children at 50 months (p=0.27, P < .01).

Discussion

The present study illustrates the underlying longitudinal
processes from increasing parental knowledge and en-
riching parent-child linguistic interactions during tod-
dlerhood to promoting children’s language development
at preschool age. When parents know more about early
language development, they better understand their role in
promoting their young children’s learning; they are more
motivated to enrich their children’s early language en-
vironments and engage their young children in commu-
nicative interactions.”'” Parent knowledge may be one of
the essential elements fostering sustainable changes in
parental language input behaviors. Engaging young chil-
dren in back-and-forth conversations, in particular, has
been associated with children’s positive language and
early literacy outcomes. * Advancing a public health
approach, the present empirical findings speak to the
critical importance of supporting families who face so-
cioeconomic challenges early in life in an effort to pro-
mote equity in children’s early language experiences and
narrow disparities in children’s developmental outcomes.

Nevertheless, parents from low-resourced backgrounds
often encounter other socioeconomic difficulties that nega-
tively hinder the quality of their language input.”’ Future in-
tervention research addressing language disparities should
also consider the potential impact of SES-related stressors.
Moreover, the current sample did not include non-English-
speaking, bilingual, or multilingual families. The general-
izability of the present findings might be, therefore, limited to
English-speaking families. Although a Spanish version of the
3Ts-HV intervention has shown a positive impact on parental
beliefs about young children’s development,”* more work is
needed to further understand how the intervention may benefit
families who do not primarily speak English. Despite these
limitations, the present study has significant implications. It
sheds light on the potential of implementing/scaling the in-
tervention in pediatric health care as well as early childhood
education settings. More importantly, it helps inform com-
munity agents, early childhood educators, pediatric and family
medicine practitioners, and policy stakeholders of the long-
term benefits of supporting parents with evidence-based
knowledge and strategies to engage their young children in
conversations through early intervention.

FUNDING/SuUPPORT ACKNOWLEDGMENT

All phases of this study were supported by the PNC
Foundation and the Hemera Foundation.

Acapemic PEDIATRICS

AUTHORSHIP STATEMENT

All authors also affirm that Dr Leung carried out all
analyses, drafted the initial manuscript, and reviewed and
revised the manuscript; Dr Suskind conceptualized and
designed the study, and critically reviewed the manuscript
for important intellectual content. All authors approved
the final manuscript as submitted and agreed to be ac-
countable for all aspects of the work.

DecLARATION OF COMPETING INTEREST

The authors declare that they have no known competing fi-
nancial interests or personal relationships that could have
appeared to influence the work reported in this paper.

REFERENCES

1. Bronfenbrenner U, Morris PA. The bioecological model of human
development. In: Lerner RM, Damon W, eds. Handbook of Child
Psychology: Theoretical Models of Human Development. New
York: Wiley; 2006:793-828.

2. Weiss Y, Huber E, Ferjan Ramirez N, et al. Language input in late
infancy scaffolds emergent literacy skills and predicts reading related
white matter development. Front Hum Neurosci. 2022;16:922552
. https://doi.org/10.3389/fnhum.2022.922552

3. Romeo RR, Leonard JA, Grotzinger HM, et al. Neuroplasticity as-
sociated with changes in conversational turn-taking following a fa-
mily-based intervention. Dev Cogn Neurosci. 2021;49:100967
. https://doi.org/10.1016/j.dcn.2021.100967

4. Gilkerson J, Richards JA, Warren SF, et al. Language experience in
the second year of life and language outcomes in late childhood.
Pediatrics. 2018;142:€20174276. https://doi.org/10.1542/peds.2017-
4276

5. Romeo RR, Leonard JA, Robinson ST, et al. Beyond the 30-million-
word gap: children’s conversational exposure is associated with
language-related brain function. Psychol Sci. 2018;29:700-710.
https://doi.org/10.1177/0956797617742725

6. Romeo RR, Segaran J, Leonard JA, et al. Language exposure relates
to structural neural connectivity in childhood. J Neurosci.
2018;38:7870-7877. https://doi.org/10.1523/INEUROSCIL.0484-18.
2018

7. Conger RD, Conger KJ, Martin MJ. Socioeconomic status, family pro-
cesses, and individual development. J Marriage Fam. 2010;72:685-704.
https://doi.org/10.1111/j.1741-3737.2010.00725.x

8. Hart B, Risley TR. Meaningful Differences in the Everyday
Experience of Young American Children. Towson, Maryland: Paul
H. Brookes Publishing Company; 1995.

9. Gilkerson J, Richards JA, Warren SF, et al. Mapping the early
language environment using all-day recordings and automated ana-
lysis. Am J Speech Lang Pathol. 2017;26:248-265. https://doi.org/
10.1044/2016_AJSLP-15-0169

10. Tamis-LeMonda CS, Luo R, McFadden KE, et al. Early home
learning environment predicts children’s 5th grade academic skills.
Appl Dev Sci. 2019;23:153-169. https://doi.org/10.1080/10888691.
2017.1345634

11. Leung CYY, Suskind DL. What parents know matters: parental
knowledge at birth predicts caregiving behaviors at 9 months. J Pediatr.
2020;221:72-80. https://doi.org/10.1016/j.jpeds.2019.12.021

12. Leung CYY, Trinidad JE, Suskind DL. Video-based anticipatory gui-
dance on early cognitive and language development in the first 6 months:
a randomized controlled trial. J Pediatr. 2022;245:227-229.el. https:/
doi.org/10.1016/j.jpeds.2022.03.008

13. Leung CYY, Hernandez MW, Suskind DL. Enriching home lan-
guage environment among families from low-SES backgrounds: a
randomized controlled trial of a home visiting curriculum. Early



Acapemic PEDIATRICS

14.

15.

16.

17.

Child Res Q. 2020;50:24-35. https://doi.org/10.1016/j.ecresq.2018.
12.005

Wong K, Thomas C, Boben M. Providence talks: a citywide part-
nership to address early childhood language development.
Stud Educ Evaluation. 2020;64:100818. https://doi.org/10.1016/.
stueduc.2019.100818

Beecher CC, Van Pay CK. Investigation of the effectiveness of a
community-based parent education program to engage families in
increasing language interactions with their children. Early
Child Res Q. 2020;53:453-463. https://doi.org/10.1016/j.ecresq.
2020.04.001

Beecher CC, Van Pay CK. Small talk: a community research col-
laboration to increase parental provision of language to children.
Child Youth Care Forum. 2021;50:13-38. https://doi.org/10.1007/
$10566-019-09507-7

Ferjan Ramirez N, Lytle SR, Kuhl PK. Parent coaching increases
conversational turns and advances infant language development.
Proc Natl Acad Sci USA. 2020;117:3484-3491. https://doi.org/10.
1073/pnas.1921653117

. Leung CYY, Trinidad JE, Suskind DL. Increases in language input

are sustained among mothers of low SES: evidence from a

EARLY KNOWLEDGE AND CONVERSATIONS PROMOTE LANGUAGE SKILLS

20.

21.

22.

23.

24.

1067

randomized controlled trial.  Published online September 16
Parenting. 2022;23:52-84. https://doi.org/10.1080/15295192.2022.
2115912

. Dunn LM, Dunn DM. Peabody Picture Vocabulary Test. 4th ed.,

San Antonio, TX: Pearson,; 2015.

Suskind DL, Leung CYY, Webber RJ, et al. Development of the survey
of parent/provider expectations and knowledge (SPEAK). First Lang.
2017;38:312-331. https://doi.org/10.1177/0142723717737691

Gilkerson J, Richards JA. The LENA natural language study.
Published September 2008. https://www.lena.org/wp-content/up-
loads/2016/07/LTR-02-2Natural Language Study.pdf. Accessed
May 20, 2024.

Zimmerman IL, Steiner VG, Pond RA. Preschool Language Scale.
5th ed., San Antonio, TX: Pearson,; 2011.

Schwab JF, Lew-Williams C. Language learning, socioeconomic
status, and child-directed speech. Wiley Interdiscip Rev Cogn Sci.
2016;7:264-275. https://doi.org/10.1002/wes. 1393

List JA, Pernaudet J, Suskind DL. Shifting parental beliefs about
child development to foster parental investments and improve
school readiness outcomes. Nat Commun. 2021;12:5765. https://doi.
org/10.1038/s41467-021-25964-y



	Early Parental Knowledge and Parent-Child Conversations Promote Preschool Language Skills: A Randomized Controlled Trial
	Promoting Child Language via Knowledge and Conversational Turns: A Randomized Controlled Trial
	Methods
	Results
	Discussion
	Funding/Support Acknowledgment
	Authorship Statement
	Declaration of Competing Interest
	References




