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Abstract Early childhood experience is a social determi-

nant of children’s health and well-being. The well-being of

young children is founded on their relationships and inter-

actions with parents and family members in the home,

caregivers, and teachers in early education, and friends and

families in the greater community. Unfortunately, the early

language experience of infants and toddlers from low-in-

come families is typically vastly different than children from

middle- and higher-income families. Hart and Risley

(Meaningful differences in the everyday experience of

young American children. Brookes, Baltimore, 1995)

described a ‘‘30 Million Word Gap’’ experienced by age four

for children from poor families compared to economically

advantaged families as measured by the number of words

delivered by adults in the home to their children. This dis-

crepancy between groups is associated with a deficit in

vocabulary growth over time (Hart and Risley in Meaningful

differences in the everyday experience of young American

children. Brookes, Baltimore, 1995; in The social world of

children learning to talk. Brookes, Baltimore, MD, 1999; in

Am Educ (Spring), 1–9. http://isites.harvard.edu/fs/docs/icb.

topic1317532.files/09-10/Hart-Risley-2003.pdf, 2003), and

readiness when they enter preschool and kindergarten

compared to their more advantaged classmates. The purpose

of this paper is to conceptualize a population-level public

health prevention approach to research addressing the

harmful impacts of the Word Gap. The approach includes use

of evidence-based practices to improve children’s language

environments to foster their early language and literacy

learning in early childhood. After a brief review of the Word

Gap, we discuss four aspects: a conceptual framework, a

community leadership team as driver of the local interven-

tion, evidence-based language interventions for reducing the

gap and promoting child language, and the measurements

needed. Implications are discussed.

Keywords Word Gap � Vocabulary � Language

environment � Multicomponent prevention intervention �
Infants/toddlers

Early childhood experience is a social determinant of chil-

dren’s health and well-being (Irwin et al. 2007). We know

that the most rapid period in human development occurs in

the first 3 years of life (Shonkoff and Phillips 2000). Early

childhood development is facilitated by positive environ-

mental conditions, wherein stable, responsive caregiving by

parents, family members, and other caregivers in the home

and community settings supports physical, social-emotional,

and cognitive development. Nurturing conditions supportive

of a child’s stable and interactive relationships with adults

are most likely to occur in safe, caring neighborhoods and

communities that are sustained and reinforced by favorable

local and national policies and resources. Such conditions

are supportive of quality child care, preschool, and educa-

tional opportunities.

Conversely, adverse care, low stimulation, and neglect

lead to poor language, cognitive, and health outcomes with
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possible intergenerational transmission. Poverty is an

associated risk factor. Children who live in poverty are less

likely to live in communities that foster language, pre-lit-

eracy, school readiness, and grade-level academic

achievement. There is a long-recognized relationship

between children from low-income backgrounds and

delays in learning to read (Knudsen et al. 2006; Shonkoff

and Phillips 2000). Some measures indicate that 5-year-old

lower-SES children score 2 years or more behind higher-

SES children on standardized tests by the time they enter

school.

Reading is a keystone skill with competence needed at

high levels well beyond basic literacy skills for success in

our post-industrial society (Warren 2015). Delays in

learning to read put children at risk for not achieving

expected language, literacy, and social-emotional out-

comes (Shonkoff and Phillips 2000; Zill and Resnick

2006). Poor academic preparedness leads to later

achievement delays and school failure, ultimately resulting

in lifelong social and economic costs (Aram and Hall 1989;

Shonkoff and Phillips 2000). Poor outcomes for individuals

in low-income communities compound and persist, and are

associated with higher rates of health problems, crime,

violence, and limited job opportunities (Heckman 2006).

The Disparity in Early Vocabulary Learning

A recent discovery demonstrated that the precursors of

reading, early literacy, and oral language begin before

kindergarten and extend into the early childhood period.

Hart and Risley (1995) reported that by age three, the

spoken vocabularies of children growing up in economi-

cally disadvantaged families versus those more advantaged

were vastly different; 525 versus 749 versus 1116 words

for children in welfare, white collar, and professional

families, respectively (Hart and Risley 2003). By age three,

the average vocabularies of children in professional fami-

lies were reported to be nearly twice that of children in

welfare families. This finding has been widely reported in

the USA (e.g., Farkas and Beron 2004) and as a wealth

gradient in young children’s cognitive development inter-

nationally (Schady et al. 2015).

The negative impact of poverty on children’s English

language learning can be identified as early as 18 months

and is pronounced by 24 months between lower versus

higher-SES children (Fernald et al. 2013). By age

24 months, there was a 6-month gap between SES groups

in processing skills critical to language development. This

effect also has been reported in low-SES Spanish-learning

infants (Hurtado et al. 2008). At 18 months, children who

received higher input had greater processing efficiency,

knew more vocabulary, and at 24 months had faster word

recognition than children receiving lower input. Similar

findings in another low-SES Spanish-learning sample

(Weislede and Fernald 2013) indicated that vocabulary

growth was facilitated by child-directed input and not

speech overheard.

As early as 30 months of age, we can predict literacy

and school success from children’s rate of vocabulary

acquisition (Rowe et al. 2012). The gap continues to widen,

affecting literacy skills into the elementary years. For

example, we know the vocabularies of children in first

grade can vary from 2000 to 10,000 words (Dickinson et al.

2010). Follow-up of Hart and Risley’s (1995) participants

found that children from lower-income families with

smaller vocabularies at 3 years had significantly lower

academic achievement in the elementary grades than their

more advantaged peers (Walker et al. 1994).

What is significant here is the strong and lasting rela-

tionship between oral language and later literacy and aca-

demic achievement (Hoff 2013). A large body of research

points to the fact that children’s literacy development and

academic trajectories can be traced to early differences in

oral language (Morrison et al. 2005; NICHD Early Child

Care Research Network 2005; Snow et al. 1998). Fur-

thermore, literacy skills are directly linked to later life

outcomes; for example, the likelihood of completing high

school (Durham et al. 2007). The social significance of this

early disparity is critical when 16 million (22%) of

American children are living below the federal poverty rate

(Child Trends 2014; Kneebone and Holmes 2016; National

Center for Children in Poverty, n.d.).

The Associated Language Input Disparity

Hart and Risley (1995) also linked children’s vocabulary

learning to their home language environment. They

reported that children who lived in poverty with smaller

vocabularies were more likely to have families who talked

to them significantly less often. Hart and Risley reported

that this cumulative difference was as large as 30 million

words by age four (Hart and Risley 1995, 1999, 2003).

Moreover, the words heard by children in low-income

families were more often negative, such as words of dis-

couragement. Conversely, in more advantaged families,

children were more likely to hear words of encouragement.

It is important to note that these were proportional differ-

ences such that ‘‘negative words and phrases’’ accounted

for a substantially larger part of a small total amount of

words addressed to the child in low-income homes, thus

creating an environment potentially motivating a child to

avoid interacting with the parent (Warren 2015). Hart and

Risley reported that 86% to 98% of the words used by each

child by the age of three were derived from their parents’
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vocabularies (Hart and Risley 2003). The average number

of words utilized, the duration of conversations, and the

overall speech patterns were all similar to their adult

caregivers suggesting that adult input is a mechanism in

children’s learning.

Findings for bilingual families also have linked the

quantity and quality of language heard at home to infants’

later language growth (Garcia-Sierra et al. 2011). For

example, the amount of talk children are exposed in each

language predicts their rates of development in each lan-

guage (DeHouwer 2009; Hoff et al. 2011). Because chil-

dren hearing two languages in their homes are also hearing

less English overall than monolingual English speakers,

they typically show some delay in English proficiency

compared to children raised in monolingual English

households (Hoff 2013). However, children from bilingual

homes who receive their English input from multiple

sources are likely to have stronger language growth than

those with more limited sources of exposure (Place and

Hoff 2011).

Rowe (2008) reported that higher-SES mothers compared

to low-SES mothers reported talking more to their children

because they knew or believed it was beneficial for child

development. SES has been linked to mothers’ knowledge of

child development, and self-efficacy beliefs contributing to

lower-SES parents being less likely to believe that they have

influence over their child’s outcomes (Elder et al. 1995).

Thus, the amount of child-directed speech may be mediated

by maternal knowledge of child development and rearing

practices. Consequently, maternal knowledge and its rela-

tionship to adult–child language may provide a leverage

point for promoting a combination of intervention strategies

(e.g., multimodal messaging, well-child exam promotion,

employee wellness programs) through messaging cam-

paigns as part of a multicomponent intervention effort.

These differences in language input and child outcomes

also may be mediated by the mother’s vocabulary knowl-

edge (Hindman et al. 2016), offering another potential

pathway for improving children’s vocabulary.

In summary, Hart and Risley and others identified a

disparity in child’s vocabulary that was associated with an

unresponsive, taciturn parenting style in families living in

poverty. While groundbreaking, these findings are corre-

lational and not experimental-causal evidence. These

findings alone are not sufficient to base a large-scale pre-

vention effort.

Evidence that the Gap is Malleable

Evidence from controlled intervention research supports

the beneficial effects of two major principles of effective

early language learning adult–child interaction:

(a) following a child’s lead and creating joint attention and

(b) recasting child vocalizations to enhance vocabulary and

language complexity throughout the varied contexts of the

day (Warren 2015). Following a child’s lead has the effect

of increasing the frequency of child initiations to the adult,

while recasting by the adult enables following up with

additional conversational turns. Together, this interaction

style becomes highly responsive and engaging and it can be

readily taught to and used by parents, caregivers, home

visitors, and other child development specialists working

with the family. This interaction style can also be promoted

using messaging, materials, talking tips, video, and data-

based feedback (see Table 1).

With pre-linguistic children, Warren et al. (2008)

reported significant gains in children’s intentional com-

munication using gestures and vocalizations compared to

control children resulting from a package of following the

child’s attentional lead, building social play routines, and

using prompts and models with natural consequences to

teach requesting and commenting combined with adult

responsivity education (Warren et al. 2008). These strate-

gies produced more frequent and complex non-verbal

communications in very young children (Warren et al.

1993, 2008).

With children learning to talk, studies report improved

communication was attained by following a child’s lead,

repeating a child’s statement, using time delay and natural

consequences, and encouraging more elaborate responding

(Adamson et al. 2015; Charlop-Christy and Carpenter

2000; Kaiser and Roberts 2011). For example, using a

natural consequence such as providing a child access to a

favorite toy—given a child’s request—reinforces the

child’s request, encourages more elaborate responses, and

responsive interactions (Trent et al. 2007). Another

example, using time delay—a child’s talk may be evoked

by simply inserting a natural pause in the conversation as

an opportunity for the child to fill in the blank (Halle et al.

1979).

A meta-analysis of 18 randomized trials examining the

effectiveness of parent-implemented language interven-

tions combining a number of these strategies resulted in

strong, positive impacts on receptive and expressive lan-

guage skills of children with language impairments

(Roberts and Kaiser 2011). Similar findings for parents

trained to use the strategies were reported by Hancock et al.

(2002). These strategies were reported effective when used

by low-SES parents (Alpert and Kaiser 1992; Kong and

Carta 2013; Peterson et al. 2005) and by early educators

(Goldstein et al. 1992).

The dosage of these strategies on children’s language

growth is extended by using them across daily contexts and

routines, such as bathing, play, and mealtime (Hart and

Rogers-Warren 1978; Hemmeter and Kaiser 1994; Kaiser
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et al. 2000; Woods et al. 2004), and shared book reading

(Lonigan and Whitehurst 1998). Used widely across a

child’s day, the resulting additional interactions strengthen

the language learning environment (home or child care)

(Kaiser and Roberts 2011; Trent et al. 2007; Warren et al.

2008). In summary, considerable evidence from experi-

mental intervention research supports the effectiveness of

this adult conversational style in terms of promoting chil-

dren’s social communication and vocabulary learning.

Evidence strongly supports the prospect of a prevention

intervention to bridge the Word Gap.

The Word Gap as a Health Issue

There is increasing evidence that the early stimulation

gained from babies’ communicative interactions with

caregivers is not only a driver of language but also of

brain development and cognitive function. The notion

that early environment may affect the structure and

function of the brain, and that this influence is pro-

nounced during early life, is strongly supported in

research based on animal models (Bailey et al. 2001;

Bornstein 1989; Colombo 1982). Studies of human

infant brain development also report that early experi-

ences appear to be key drivers in language and cogni-

tive development (Center on the Developing Child at

Harvard University 2010; Kuhl 2004). For example,

Kuhl and Rivera-Gaxiola (2008) reported that early

brain measures in response to sounds, words, or sen-

tences not only show structural and functional brain

growth as language progresses, but also predict future

language abilities. Raizada et al. (2008) reported that

SES was a strong predictor of 5-year-olds’ function in

brain areas related to language and literacy. Even

though research on the effects of the early language

environment on brain development is not yet definitive,

observational and intervention studies strongly suggest

that early environments can have profound effects on

children’s development, both in terms of the positive

effect of enhanced environments (Roberts and Kaiser

2011) and the negative effect of depriving environ-

ments (Hart and Risley 1995).

Summary

The discovery of the Word Gap and the evidence of its

adverse impacts on early language learning, school readi-

ness, health, and social equity point to a significant national

health crisis (Cates et al. 2016; Crow and O’Leary 2015;

Irwin et al. 2007). When children’s early experiences are

disrupted by the Word Gap, those missed opportunities for

language learning can set in motion a cascade of negative

life events previously noted: the inability to read (or read

well), engaging in unhealthy behaviors, adoption of risky

behaviors as young adults, and reduced life expectancy

Fig. 1 Public health multilevel intervention framework for bridging the Word Gap
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(Felitti et al. 1998). Considering the strong causal evidence

from experimental research of malleability through chan-

ges made and sustained in a child’s language environment,

a compelling reason exists for a population-based preven-

tion effort. Economists suggest that investments in early

childhood are one of the most substantial to yield a return

on investment during the life course (Irwin et al. 2007). We

stand at a critical point in the knowledge that the future of a

child in poverty is not fixed, because language environ-

ments are alterable by parents at home and teachers in child

care (Crow and O’Leary 2015). The good news is that the

reviewed evidence suggests that the disparity may be pre-

vented given that the talking to infants message is taken to

heart by policymakers, funders, communities, professional

groups, and practitioners (Irwin et al. 2007). Consequently,

we are facing an unprecedented window of opportunity to

prevent the problem through an aligned, coordinated effort

across national-, community-, and child–family-level sys-

tems. Thus, the purpose of this research is to investigate a

population-level impact solution to the Word Gap. We are

calling for a decade-long, multicomponent prevention

intervention research effort. In this effort, we intend to

address the following research questions:

1. Can the multicomponent prevention intervention be

well implemented?

2. Do the intermediate measures show progress in

facilitating community change in policies,

programs, and practices supporting bridging the

Word Gap?

3. Are improvements in child- and community-level

language impacts demonstrated?

4. Are there moderators of children’s language learning?

5. Are there distal population-level impacts on children’s

school readiness and reading achievement at follow-

up?

Theory of Change

The Institute of Medicine’s (2003) Framework for Col-

laborative Public Health Action will guide the proposed

research. The framework focuses on enhancing the

capacity of multisectoral partnerships to facilitate assess-

ment and planned action with the aim of implementing

changes in the community system to support improvements

in targeted population-level health and behavioral out-

comes (Fawcett et al. 2010). The institute’s framework is

supported by a variety of conceptual models including

Communities that Care (CTC) (Hawkins et al. 2008),

PROSPER (Spoth et al. 2007), Getting to Outcomes

(Wandersman et al. 2000), Strategic Prevention Framework

(Anderson-Carpenter et al. 2016), PRECEDE–PROCEED

Model (Green and Kreuter 2005), and the Interactive

Systems Framework (Florin et al. 2012). Most of these

Fig. 2 Multi-sector community leadership team and implementation of the multilevel intervention to bridge the Word Gap—ensuring wherever

the child is in the community, their language will be nurtured
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approaches support community processes such as assess-

ment, planning, and evaluation as model components to

address population outcomes.

Evidence indicates support for the Institute’s framework

(Collie-Akers et al. 2009, 2013; Watson-Thompson et al.

2008). For example, the framework has supported

improvements in targeted behavioral outcomes related to

teen pregnancy (Paine-Andrews et al. 2002) and adolescent

substance use (Fawcett et al. 1997). Translating the

framework to address bridging the Word Gap, we con-

ceptualized a multicomponent prevention intervention set

of influences leading to population outcomes (see Fig. 1).

Central coordination is designed to occur at the community

level through a collaborating partnership described as a

Community Leadership Team (CLT) (Fig. 2). The work of

the CLT will be guided and supported by community

change process that is the Community Tool Box (Holt et al.

2013).

The theory of change behind this framework is ecolog-

ical, providing multiple interventions at the population,

community, and child levels designed to facilitate changes

in policies, programs, and practices within and across the

settings in which children live, learn, and play (Fawcett

et al. 2010, 2013). The theory is responsive to recent

developments in prevention science by (a) changing envi-

ronmental structures that influence an individual’s behav-

ior, and (b) using the synergy of multilevel interventions

rather than any one intervention in isolation (Biglan, 2016;

Biglan et al. 2012; Charlebois et al. 2012). At the heart of

this approach is creation of an improved language envi-

ronment in a child’s life by enhancing conversational

interactions between parents/caregivers and children both

at home, in child care, and out in the community (e.g.,

church, grocery store).

The primary constructs in the theory of change (from

left to right) are: (a) Mobilizing National Action leading to

(b) Engaging Local People in Creating Effective Language

Environments, leading to (c) Improving Children’s Lan-

guage. Stepping through the framework (left to right),

national action is mobilized around Hart and Risley (1995)

report of the 30 million Word Gap, leading to calls to

action around the country. Calls to action result in com-

munity mobilization where local leaders in neighborhoods

and communities establish a leadership team with a mis-

sion and goal of collaboration in support of new Word Gap

influences (see Fig. 1).

Collaborative actions at the community level lead to

community changes in existing policies, programs, and

practices that can be measured by the Community Check

Box (Work Group for Community Health and Develop-

ment 2016a). Key in community change is the aligned

actions of multiple sectors. For example, efforts of a

Community Leadership Team (CLT) could be local

messaging sponsored by the business sector, early treat-

ment of young children and referral to services by local

pediatricians, interventions supported by church leaders,

school officials, parent groups, local library programs, local

childcare providers, and home visitors, to name a few

collaborating partners. These changes support new lan-

guage intervention services delivered to children’s families

and child care providers. Empowering adults to talk to their

babies is expected to thereby improve the language envi-

ronment to reduce the Word Gap at home, in child care,

and in other community settings as measured. Conse-

quently, based on what we know from the literature, the

Word Gap can be reduced for children individually at

home, broadly throughout a community, and collectively in

the population over time. The results will be greater

numbers of children ready for preschool and kindergarten,

greater success in school, high school graduation, higher

education, and lifelong positive outcomes for individuals,

communities, and the nation.

The Multicomponent Prevention Intervention

Population-Level Intervention and Delivery System

We define a population-level intervention as one that has

universal scope and the potential for nation-wide reach.

Examples include (a) multimedia information campaigns

(i.e., billboards, radio, and TV advertising), (b) the Internet

to support messaging and information campaigns, and

(c) universal childcare programs such as pediatric well-

child visits.

Evidence Base

National information campaigns are carried out to warn of

health problems and provide therapeutic health information

designed to encourage behavioral change. The reach

afforded by the media (including the internet) allows

organizations to put messages out in the form of news

stories via radio and TV reports, as well as online. Infor-

mation campaigns may contain evidence-based strategies

in response to warnings and risk information, strategies for

prevention, and approaches to measuring progress, among

others.

Two of the most effective examples of information

campaigns have been the Surgeon General’s program of

warnings related to the harm of tobacco (U.S. Department

of Health and Human Services 2014) and the CDC’s suc-

cessful Safe-to-Sleep campaign to prevent Sudden Infant

Death Syndrome (Eunice Kennedy Shriver National Insti-

tute of Child Health and Human Development, n.d.) (see

Table 1). Both have produced significant population-level
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reductions in deaths from smoking and infant side/stomach

sleeping position. Both used media to link specific

behaviors with an immediate negative social outcome to

reduce problem behaviors in messaging campaigns (Embry

2011).

One can cite numerous newspaper (e.g., Rich 2014,

March 25) and magazine articles (e.g., Starr 2002, August

26) discussing the Word Gap. Media and web-based

campaigns have targeted the Word Gap, including a

coordinated effort from the White House (Shankar 2014) as

well as efforts on behalf of many other entities and orga-

nizations (Bridging the Word Gap National Research

Network, n.d.; Too Small to Fail, n.d.). Books on the

subject have also recently emerged (Suskind et al. 2015).

In contrast to information campaigns, child healthcare

delivery systems with national scale can provide a platform

for a population-level Word Gap intervention (Radesky

et al. 2016). Pediatric well-child services are a nearly

universal platform by which parents can receive informa-

tion, support, and interventions concerning bridging the

Word Gap. One evidence-based program targeting the

Word Gap during pediatric well-child visits is the BELLE/

Video Interaction Project (BELLE/VIP) (Mendelsohn et al.

2011). Based on Reach Out and Read, an earlier inter-

vention in pediatric clinics (Reach Out and Read, n.d.),

BELLE/VIP teaches parents how to converse with their

child.

The BELLE/VIP program is comprised of several evi-

dence-based strategies. For example, families meet one-on-

one with a child development specialist who provided an

individualized relationship-based intervention focused on

positive interactions, verbal engagement, cognitive stimu-

lation, and emergent literacy (see Table 1). The focus is on

play and shared reading with role modeling and parent

feedback. A video is made of a mother–child interaction by

the child development specialist, and then, parents are

coached on the day of their primary care visits. Results

from a randomized trial reported statistically significant

impacts of the intervention on increased parent–child

interactions and time engaged in shared-reading activities

(Mendelsohn et al. 2011).

Practices to be Used

At the population level, we will use media–Internet cam-

paigns to convey our messaging regarding Word Gap.

Fashioned after the smoking cessation and SIDS cam-

paigns, we will craft an aligned information campaign and

also join those of existing campaigns of our partners in the

Bridging the Word Gap Research Network. We also will

disseminate our message directly through the professional

organizations of the pediatric health community (Radesky

et al. 2016).

Community-Level Intervention and Delivery System

Community-level interventions are multicomponent inter-

ventions that generally combine individual and environ-

mental change strategies across multiple settings and

sectors to prevent dysfunction and promote well-being

among population groups in a defined local community

(Wandersman and Florin 2003).

Evidence Base

A number of evidence-based multicomponent community

interventions have been reported for mobilizing commu-

nities to support actions that improve and sustain a variety

of desired community health and prevention outcomes

(e.g., Spoth and Greenberg 2011). For community inter-

ventions focused on the well-being and development of

children and youth, many have addressed adolescent obe-

sity (Cruz et al. 2016; Heath et al. 2012; Hendrie et al.

2012) and adolescent substance abuse prevention (Ander-

son-Carpenter et al. 2016; Wandersman and Florin 2003)

using interrupted time-series designs.

Biglan and Hinds (2009) reported that multicomponent

community interventions produced significant improve-

ments in outcomes using RCTs and quasi-experimental

designs. These included Project Northland (Perry et al.

2002), Communities Mobilizing for Change on Alcohol

(Wagenaar et al. 2000), and Communities that Care (CTC)

(Hawkins et al. 2008), and PROSPER (Spoth et al. 2007).

At the country level of scale (N = 18), the Positive Par-

enting Program (Triple P) multicomponent community

intervention was supported in an RCT (Prinz and Sanders

2007).

There have been effective multicomponent community

interventions making improvements in the physical activity

and nutrition outcomes of preschool children. For instance,

preschool and home-based multicomponent interventions

to increase physical activity among minority preschool

children were effective in a stratified cluster RCT (Cruz

et al. 2016). Also, advancements in what we have learned

about multicomponent community intervention have come

from school-based research (including preschools) that

included a home and/or family component (e.g., Hendrie

et al. 2012; Scherr et al. 2014; Silva-Sanigorski et al.

2010). Community partnerships are often based on the

known effects of making public commitment by signing up

or pledging to engage in specific behaviors (Biglan et al.

2012; Embry and Biglan 2008), for example, on becoming

a collaborative partner.

It was concluded that community-level physical activity

interventions had a modest to substantial effect on physical

activity behaviors based on a review of over 100 studies

(Heath et al. 2012). Over 50% of these interventions were
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multicomponent interventions across settings. Other sec-

tors wherein the physical activity interventions occurred

were the school, workplace, clinical and primary care set-

tings as well as, the broader community (Heath et al. 2012).

Common components used in the physical activity inter-

vention studies were media campaigns and information

combined with behavior management (e.g., social sup-

ports), skill development, and environmental change

approaches.

Given these advances, there is still limited knowledge of

multicomponent community intervention strategies. Seek-

ing greater knowledge of community interventions

addressing childhood obesity, the NIH Healthy Commu-

nities Study is currently examining the implementation of

community interventions and related health behavior out-

comes in 130 communities across the USA (Fawcett et al.

2015). As a part of this national study, community and

systems changes (i.e., community policy and program

changes) are a key community-level implementation

measure.

To date, however, the overall effectiveness of popula-

tion-level community interventions in both the prevention

and public health literature has been mixed (Biglan and

Hinds 2009; Hendrie et al. 2012; Roussos and Fawcett

2000; Wandersman and Florin 2003). For example, Rous-

sos and Fawcett (2000) reviewed 34 studies that reported

252 multicomponent partnerships. Anderson et al. (2015)

reviewed 58 community coalition/partnership studies.

Many of these included scientific partners in combination

with evidence-based practices to reduce health disparities.

Both reviews reported mixed/equivocal findings even for

the most rigorous studies.

Some of the reported methodological weakness in the

reviews included the shortness of efforts, typically less than

4 years, and the need for longitudinal studies of sufficient

duration (at least 10 or more years) to manifest improve-

ments (Pittman 2010; Roussos and Fawcett 2000). Another

was the time required to develop the capacity of multi-

sector community partners and organizations prior to

implementing intervention components (Roussos and

Fawcett 2000). Additionally, there often are other uncon-

trolled conditions and factors (i.e., leadership, action

planning, and sustainability) that may influence the effec-

tiveness of multicomponent interventions (Pittman 2010;

Roussos and Fawcett 2000). Thus, there is a need for

additional studies that further examine the implementation

of community interventions, as well as identify factors that

contribute to differential effects.

Practices to be Used

We propose using Community Leadership Teams (CLTs)

made up of individual community members and leaders

representing the multiple sectors of interest needed to plan

and implement community and system changes in new or

modified, policies, programs, and practices. These changes

will be identified as a part of the initial planning process.

The Community Tool Box (CTB) (Work Group for Com-

munity Health and Development 2016b) provides several

online tools and supports that will be used to assist the

Community Leadership Team plan, implement, and eval-

uate the multicomponent intervention.

The Community Tool Box (www.ctb.ku.edu) was

developed by the Work Group for Community Health and

Development at the University of Kansas (a World Health

Organization Collaborating Centre‘) as an online system

that provides toolkits to build the individual skills and

group capacity needed to facilitate change and improve-

ment in population-level outcomes (Holt et al. 2013; Work

Group for Community Health and Development 2016b).

The vision behind the Community Tool Box is that peo-

ple—locally and globally—are better prepared to work

together to change conditions that affect their lives. It is

currently available in three languages including English,

Spanish and Arabic with users in over 230 countries. The

KU Workgroup coordinates development and technical

supports for the Community Tool Box.

The Community Tool Box has been used to support a

variety of community-level public health interventions for

building multisector partnerships for population health and

health equity (Fawcett and Schultz 2008). In a two-year

randomized pre/post-test study, the CTB resources were

used to support training and technical assistance interven-

tion with seven prevention coalitions, in which an increase

in coalition capacity to support community change was

observed (Watson-Thompson et al. 2013). Additionally,

the CTB was used to provide training and technical

resources for the Latino Health for All Coalition in a low-

income area in Kansas City, KS, during a four-year effort

to establish community policies, programs, and practices

designed to promote improved nutrition and physical

activity outcomes (Collie-Akers et al. 2013). The CLT will

receive training and technical assistance on the use of the

CTB online resources particularly related to community

change action planning and multisector partnership devel-

opment (Fawcett et al. 2010). Additionally, the Community

Check Box Evaluation System (CCB), also supported by

the Work Group for Community Health and Development,

will be used to document and measure the community

changes facilitated by the CLT and evaluate the progress of

the BWG initiative.

The responsibility of the CLT will be to define its

mission and priority goals for bridging the Word Gap,

identify its sector members, create the plan with tasks and

procedures, arrange for needed trainings, monitor progress,

and adapt as needed to reach the goal of implementing the
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multilevel intervention. The responsibility of individual

sector leaders will be to work within their membership to

achieve the sector’s contribution to the overall effort of

changing policies, programs, and practices to support

bridging the Word Gap (see Figs. 1, 2).

Thus, we expect the CLT will use local media to pro-

duce messaging and create and reinforce information

campaigns that promote knowledge and awareness of the

Word Gap in the community (see Fig. 2; Table 1). This is

designed to improve parents’ and care providers’ knowl-

edge of the Word Gap and the importance of talking to

their baby. For example, the Talk Read PlayTM (TRP)

campaign by The Family Conservancy in Kansas City is

one such campaign focused on what parents and local

organizations can do to bridge the Word Gap (https://www.

thefamilyconservancy.org/parenting-resources/talk-read-play;

see Table 1).

Similarly, the CLT will engage the pediatric, home

visiting, and childcare sectors to adopt and be trained in

using evidence-based strategies that help parents learn and

use the conversation-based strategies previously discussed

to nurture their child’s language learning (see Fig. 2). The

CLT will engage the philanthropic sector to fund local

efforts and sustain them over the long run. The CLT will

engage Higher Education/Research partners to assist

achieve its goals, monitor short-term progress, and evaluate

impact.

Child-Level Interventions and Delivery System

Children living in low-SES families in low-SES commu-

nities will be recruited and enrolled in the study. Low SES

will be defined by current federal policy guidelines. Fam-

ilies in the study will be those referred from local pedia-

trician partners and who will be served by a home visitation

program partners such as Parents as Teachers and/or Early

Head Start. Parents as Teachers (PAT) are home visitation

programs typically affiliated with the public schools pro-

grams. Early Head Start (EHS) enrolls children and fami-

lies that meet low-income eligibility requirements, many

serve children using a home visitation model.

The child-level interventions are those designed to

influence change in each individual child’s communication

and vocabulary skills as previously discussed. The delivery

system here is the parent and adult caregiver in the home

and child care/preschool who will be trained to do so.

Adult-Level Education, Training, and Motivation

Interventions

(i) Evidence base. With respect to teaching adults how to

use the new conversational strategies with a child, research

evidence supports a combination of brief education,

coaching, and performance-based feedback (Embry and

Biglan 2008). Strategies are available for coaching parents

who are facing risks to interacting with young children to

promote their language (Bigelow and Walker 2016; Carta

et al. 2013; Suskind et al. 2016). Use of these procedures

has been promising in making changes in adults’ conver-

sation style (Suskind et al. 2013a, b, 2016; Zhang et al.

2015). Additionally, modeling of the desired conversa-

tional behaviors by trainers, coaches, home visitors, or

video is an effective component (Embry, 2011), as are

performance-contingent feedback and verbal praise (Biglan

et al. 2012; Embry and Biglan 2008) (see Table 1). The

BELLE/VIP procedures used in pediatric practice previ-

ously reviewed included use of video-based coaching and

modeling for parents during well-child visits.

(ii) Practices to be used. We will employ these strate-

gies to teach local pediatricians, home visitors, childcare

providers, parents, and caregivers. They will be provided

education, training, and support arranged and sponsored by

the CLT and its sector partners. The specific adults to use

the evidence-based language-promoting conversation

strategies to be taught will include those in the BELLE/VIP

procedures for pediatric practice and Promoting Commu-

nications (PC-TALK) for parents and early educators.

Child-Level Interventions

(i) Evidence base. The child-level evidence-based inter-

ventions will be those supporting the conversational style

of following the child’s lead and recasting as previously

discussed. PC TALK is one program containing these

strategies with a record of use and testing in childcare

settings (Walker and Bigelow 2012; Walker et al. 2008)

and in early intervention home-visiting programs (Bigelow

and Walker 2016; Buzhardt et al. 2011) (see also http://

www.talk.ku.edu/).

(ii) Practices to be used. Seven of the evidence-based

conversational strategies are contained in the PC TALK

program and each is designed to contribute uniquely to

promoting a child’s language learning (see Table 1). Par-

ents, adult relatives and caregivers, and childcare teachers

will employ PC TALK strategies with the child.

Design

Reported weakness in syntheses of the literature (previ-

ously reported) shaped the design choice for the proposed

multicomponent prevention intervention study (Roussos

and Fawcett 2000). Additional influences on the design

include the challenge of finding equivalent communities

for randomization to treatment with few good alternatives.

Others are the lack of comparative outcomes measured
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before, during, and following the intervention; failure to

empirically test a theory of change; use of evidence-based

component practices; and fidelity of intervention needed to

support estimating dose–response relationships.

Consequently, to evaluate the effectiveness of the mul-

ticomponent BWG prevention intervention, we are

proposing a 10-year study duration using a multiple base-

line experimental interrupted time-series design approach

at the community level. We will use it to test our theory of

change. To develop generalizability, we will replicate the

study design in 10 geographically diverse, low-SES com-

munities in the USA.

Advantages of the multiple baseline design for this

purpose are several (Biglan et al. 2000; Roussos and

Fawcett 2000). All consenting communities participate and

receive the evidence-based intervention unlike the ran-

domized trial. Measurement before (baseline) and during

(treatment), and following along to gauge intermediate

effects followed by sustainability and population outcomes

over time are available for comparative purposes. Specific

options for the design include an interrupted time series

with switching replication (with randomization of the

time), or equivalent comparison group interrupted time-

series design. Moderation effects/hypotheses (i.e., fidelity,

dosage, maternal knowledge and vocabulary) can be tested

among others using analytics such as multilevel modeling

(Little et al. 2000; Snijders and Bosker 2012). Positive

findings from this research could then justify investment in

a national RCT.

Measurement Needed to Test the Word Gap

Prevention Intervention Theory of Change

Given the theory of change and the planned prevention

intervention, multiple measures are needed to empirically

test the theory of change at multiple levels over time. We

discuss the specific measures linked to each research

question. The measures will be either developed by the

researchers or off-the-shelf purchased assessments and

tests.

RQ 1. Can the multicomponent prevention intervention

be implemented?

Measures of intervention fidelity A major weakness in

past research community partnership/coalition research has

been lack of information on the implementation of inter-

vention (Roussos and Fawcett 2000). We propose

researcher-developed measures to document the popula-

tion, community, and child levels of intervention. An allied

focus will be at the child level where source and receipt of

Fig. 3 Illustrative data analytic views from the online Community Check Box
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these interventions can be used to examine dose–response

questions (Roussos and Fawcett 2000).

RQ 2. Do the intermediate measures show progress

changing community policies, programs, and practices

to bridge the Word Gap?

The intermediate measures provide important feedback

to decision makers by monitoring short-term progress at

the community and child–family levels over time. These

data will be used to inform adults on the progress and to

adjust what they are doing when needed to continue and/or

improve the rate of progress toward achieving goals and

making desired change (Mrazek et al. 2004).

Community-level Progress: The Community Checkbox

(CCB) Examining the implementation of community

change (defined as policy, program, and practice changes)

is a key intermediary measure of how a child’s community

environment is being modified to support the goals of the

Word Gap prevention intervention. The community chan-

ges are necessary as precursors to obtaining community-

and child-level impacts. The lack of progress monitoring

poses a major challenge to achieving successful change

(Charlebois et al. 2012; Collie-Akers et al. 2013; Mrazek

et al. 2004), where many similar efforts have failed in the

absence of data-informed feedback (Roussos and Fawcett

2000). The ability to make corrective decisions at the

community level based on cumulative progress promotes

the quality of implementation (Collie-Akers et al. 2013).

Using the CCB, we will systematically document what

is happening in communities seeking to bridge the Word

Gap and what is accomplished over time and across indi-

vidual community partners (Fawcett and Schultz 2008).

The CCB is an online community-level measurement sys-

tem for recording progress toward goal and objectives

related to the attainment of prioritized outcomes (Fawcett

and Schultz 2008; Work Group for Community Health and

Development 2016a). The community-level data can be

used to update goals, plans, revision, and reporting of

outcomes over time. Implementation of interventions

across socioecological levels can be documented at the

child, community, and population levels.

The CCB provides data forms and capabilities to: (a) log

or record the occurrence of a reported activity implemented

by the CLT or collaborative partners; (b) code the activity

as a key type of measure (e.g., community action, com-

munity change, service); (c) characterize the activity to

understand how the Word Gap initiative is saturating (e.g.,

activity duration, strategy type) and penetrating the com-

munity (e.g., sector, reach); and (d) communicate the work

through the use of automated system-generated summary

reports and graphs (Work Group for Community Health

and Development 2009). The CCB provides automated

graphs of the data in a number of useful ways (see Fig. 3)

as well as customized reports. For example, one may

produce a trajectory of cumulative progress over time

(upper left panel), as a distribution of community changes

by sector (upper right panel), type of changes made (lower

left panel), and kind of nature of the changes implemented

(lower right panel).

The reported inter-coder reliability of the CCB has

ranged 96% and higher (Collie-Akers et al. 2009, 2013)

across individual community-wide change projects. The

coding system is currently in use in 125 communities as

part of the Healthy Communities Study focused on

reducing childhood obesity (Fawcett et al. 2015).

RQ 3. Are the desired child-level and community-level

language impacts demonstrated?

Intermediary outcome measures are needed for children

as they grow older to indicate whether or not early progress

and change has led to new impacts on language and reading

during follow-along or follow-up research (Fig. 1), and

ultimately whether children and communities are reaching

desired population outcome goals (e.g., increased gradua-

tion rates, etc.).

Child-level Language ENvironment Analysis (LENA)

Only recently has it become possible to provide objective

data-based feedback to parents and adult caregivers on the

changes they are actually making in talking to their baby.

The LENA (LENA Research Foundation, n.d.) is a digital

system designed to quantify the adult and child talk

occurring in the home or child care modeled on the Hart

and Risley research. LENA OnlineTM is a cloud-based

system designed to support using LENA data in scaled-up

social change projects like we are proposing involving

multiple users (parents, home visitors, program Directors,

etc.). Providence Talks uses the LENA online system

(Providence Talks 2015).

LENA uses a digital recorder to record the talk that the

child hears during the day. Speech recognition software

analyzes the audio recording producing frequency counts

and percentile score benchmarks. LENA’s three meaning-

ful talk indicators are: Adult Word Count, Conversational

Turns, and Child Word Count. Adult word count (AWC) is

an estimate of the number of clear adult words spoken near

the child wearing the LENA recorder, estimated nominally

to occur within a 10-foot radius. Proximity is important to

AWC because of the greater likelihood of communication

between the dyad occurring. The child vocalization count

(CVC) reflects the number of expressive, speech-related

vocalizations produced by the child as identified by the

automated system. Conversational turn (CT) counts are the

number of alternations between clear adult and key child

vocalizations. A conversation is defined as a sequence of

vocalizations bounded by at least 5 s of non-vocal material,

based on rules suggested by Hart and Risley (1995). Eight
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other categories also are automatically identified: female

versus male adult, child wearing the recorder versus other

children, overlapping human speech, TV, noise, and

silence.

These outcomes are primarily intended to track the

progress of adults seeking to use the conversational par-

enting style, as described above. An example of a single-

page sample LENA Feedback Report to a parent is shown

in Fig. 4. This can be presented as feedback, discussed with

the parent by a home visitor or printed online by the parent,

or automatically delivered to the parent via a text message

in LENA OnlineTM. Entire day LENA scores for AWC,

CT, and TV/Electronic sound are presented on the left and

hourly data on the right side of the chart. Stars on the

charted bars are earned when parents reach goals for words,

turns, or shared book reading.

The reported accuracy of LENA’s automated detection

in terms of agreement with human identification is 82, 76,

71, and 76% for adult, child, TV, and other speech (Xu

et al. 2008a, b, 2009). The automatic Child Word Count

(CWC) is highly, positively correlated with a child’s

chronological age, and with expressive language scores on

standardized, norm-referenced language measures

(Richards et al. 2008). Yoder et al. (2013) reported that a

single day-long recording was able produce a stable esti-

mate for a measure of vocal development highly related to

a measure of expressive spoken language.

Community-Level LENA

Another indicator of community-level change is available.

The LENA online data management system has the ability

to capture and display data aggregating up from the indi-

vidual dyad, to home visitor caseloads, to all participating

families in the community (Providence Talks 2015). Data

can be aggregated to provide actionable feedback to project

directors, researchers, program managers, home visitors,

and parent coaches.

Early Communication Indicator (ECI)

The ECI (Greenwood et al. 2010; Walker et al. 2008) is a

6-min observational measure of a child’s growth in

Fig. 4 LENA’s individual family progress report
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communication (i.e., gestures, vocalization, single words,

and multiple words) with a familiar adult during a standard

play session for children 6–36 months of age. The ECI is a

universal screening and progress monitoring measure with

age-based benchmarks (Greenwood et al. 2010, 2011).

The ECI is administered by a familiar adult who acts as

a play partner with the child during the session (Walker and

Buzhardt 2010). Two standard toy sets are used, the Fisher

Price House and BarnTM, as the play context for each

administration. The House and Barn serve as alternate

forms and are used on alternate measurement occasions.

The play partner is taught to adopt a play strategy that

follows the child’s lead, is responsive to the child but is

non-directive or overly prompting. The goal is to evoke the

child’s best communicative performance during the brief

session. The child’s communicative behavior is recorded

either live or from video tape by a certified, reliable coder

(i.e., home visitor) as are the frequency of a child’s ges-

tures, vocalizations, single words, and multiple words.

Each assessment is scored by a trained adult.

The frequency of each skill is entered into a secure

online data system for automated scoring and graphing of

individual child- and program-level data (www.igdi.ku.

edu). ECI scores are calculated as rate per minute where

the counts are for four key skills: gestures, vocalization,

single words, and multiple words are each divided by the

6-min duration. A total communication score is also cal-

culated based on a composite of the counts for these four

skills where single word counts are weighted by 2 and

multiple word counts are weighted by 3. Gestures and

vocalizations are not weighted. The weighted total com-

posite score is also divided by 6 min converting it to rate

per minute.

An inter-observer agreement index of .90, test–retest

reliability of .89 for mean level, .62 for slope, alternate

forms reliability of .72, and criterion validity of r = .62

referenced to the Preschool Language Scale (Zimmerman

et al. 1992) are the psychometrics reported for the ECI. The

construct validity of the ECI’s continuum of key skills

trajectories over time was established in a large sample of

low-SES children (Greenwood et al. 2013b). The equiva-

lence (invariance) of the ECI’s measurement properties

was demonstrated in two time-displaced samples of ECI

data collected by practitioners (Greenwood et al. 2013a).

Developmental Snapshot

The Developmental Snapshot is an online measure of a

child’s expressive communication that is completed by the

child’s parent (Gilkerson et al. 2016). The Snapshot is a

monthly progress monitoring tool that enables parents to

better recognize language milestones and offer

professionals prompt information to fine-tune intervention

strategies. Initial items were piloted by 15 families;

refinement and further development of the instrument was

conducted with parents of 308 typically developing chil-

dren. Reliability and criterion validity metrics were

examined on subsets of approximately 60 children who

completed the Snapshot on a monthly basis and were

evaluated on standardized assessments. Divergent validity

was also examined for samples of children diagnosed with

language delays related to ASD (n = 77) or not (n = 49).

Results supported the criterion validity (r = .67–.97) and

test–retest reliability claims of the Snapshot (r = .95).

Sensitivity and specificity for language delay detection

were good at 87%.

Preschool Language Scale (PLS)

The PLS (Zimmerman et al. 2012) is a widely used stan-

dardized measure of a child for children ages birth through

6 years. Norms are based on a nationally representative

sample of 1500 children, including children with disabili-

ties and ethnic minorities. A Spanish version of the test is

available. Test–retest reliabilities are in the .90 range, and

the inter-rater reliability correlation was .95. The validity

of this version 5 was established using the Preschool

Language Scale (Zimmerman et al. 2002) and the Denver

Development Screening Test (Frankenburg and Dodds

1990).

RQ 4. Are there moderators of children’s language

learning?

In addition to detecting primary effects of the inter-

vention prevention, we intend to address questions of

moderation. Of particular interest will be the moderating

effects of maternal knowledge/beliefs about children

development and talking to one’s baby. Additional mater-

nal impacts of attained education level, and vocabulary are

of interest. Lastly, we intend to examine the dose–response

relationship between fidelity and children’s language

development.

Maternal Education Level, Family SES, and Maternal

Vocabulary

We will develop an online survey to assess family SES and

ethnic status based on the literature and past research.

Maternal and paternal education levels will be assessed in

addition to family income. We will use the most recent US

census categories for assessing race/ethnicity. To assess

maternal vocabulary, we will use one of the existing web-

based vocabulary size estimating tools following a review

and analysis of their psychometric properties.
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Parent Knowledge/Belief

Data on parent beliefs and behaviors will provide infor-

mation on the extent to which national and local messaging

is penetrating the population about the Word Gap and the

knowledge that talking to one’s baby is important. Several

annual national health surveys on parent beliefs and

behaviors exist including the Behavioral Risk Factors

Surveillance System (Centers for Disease Control and

Prevention) and the National Health Interview Survey

(Centers for Disease Control and Prevention, n.d.-b).

However, none include information related to bridging the

Word Gap. Thus, we intend to develop our own online

survey regarding the importance of talking, reading, and

playing with one’s child as well as ‘‘following the child’s

lead,’’ and recasting strategies to build language com-

plexity could provide needed information.

RQ 5. Are there distal population-level impacts on

children’s school readiness and reading achievement at

follow-up?

Because a public health approach is concerned with the

outcomes of entire populations, indicators of population-

level impact are needed to evaluate the ultimate success of

prevention interventions (Mrazek et al. 2004). Because our

community focus is linked to elementary schools and local

school districts, we will tap data on school readiness and

reading achievement.

School Readiness/Reading Achievement

There is broad agreement on the language and early liter-

acy skills acquired in early childhood (Shanahan and

Lonigan 2008; Spencer et al. 2013). However, universally

agreed upon measures or assessment systems are not in

place at the national level. Reading achievement is tracked

nationally in the National Assessment of Educational

Progress (NAEP) (National Center for Educational Statis-

tics, n.d.), but this does not include early childhood out-

comes. Early childhood achievement is reflected in the

National Household Education Surveys Program (NHES)

(National Center of Educational Statistics, n.d.). Estimates

are that about half the states have measures of school

readiness (Garber et al. 2007).

A number of language and early literacy measures with

large, national databases exist that can be used. The mea-

sures are supported by online websites and are adminis-

tered by teachers, early educators, and home visitors. For

grades K-3, the Dynamic Indicators of Basic Early Literacy

Skills (DIBELS) assessment provides information on indi-

cators of vocabulary, phonemic awareness, alphabetic

principle, accuracy and fluency with connected text, and

reading comprehension (Good et al. 2010). My IGDIs

(Individual Growth and Development Indicators) are sim-

ilar measures of language (vocabulary) and early literacy

(phonological awareness) skills for pre-schoolers, children

ages 3–5 (McConnell et al. 2014). We will also utilize

schools’ archival reading achievement data.

Census-Based Social Change Indicators

Socioeconomic indicators represent the most distal of

community- and population-level outcomes. We intend to

use US census information (i.e., graduation rates, income,

and health) that are associated with bridging the Word Gap

(Mrazek et al. 2004).

Discussion

The purpose of this paper was to propose a population-

based, multicomponent prevention intervention approach

to research addressing the harmful effects of the Word Gap.

The problem we face is a disparity in vocabulary learning

that is associated with comparatively less language input

provided by low-SES parents/adults. The evidence behind

the disparity is strong and growing, and the evidence

demonstrating that positive effects can be made by changes

in adults’ conversational style is compelling. Recent

developments in evidence-based practices have provided

new language-promoting strategies and program interven-

tion strategies. Advances in tools for measuring progress in

community-level collaborative action and in child/adult

language environments supported by Internet and computer

technology are available for conducting rigorous research

at scale. The cumulative impact of recent national Word

Gap messaging has piqued the interest of many, such that a

window of opportunity is open for developing a program of

research to prevent the Word Gap.

We have proposed a public health approach using and

evaluating the effects of a multicomponent prevention

intervention for population impact. Interventions addressing

the Word Gap were selected based on moderate to strong

evidence of effectiveness from each level (i.e., population,

community, and child). The desired outcome is population-

level prevention of the Word Gap in low-SES children and

families, through the onset of new policies, programs and

practices known to change the prevailing social determinants

of the Word Gap. Our goal is to do a vastly better job at scale

of teaching and motivating adults to adopt a conversational

parenting style, one that follows a child’s interests and

recasts conversation, thereby accelerating child vocabulary

development. While no research has yet examined effects of

the proposed interventions at all levels, study of the strategies

as proposed will provide needed new knowledge and

advance prevention research overall.
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Strengths of the proposed research are many. The

research takes advantage of current knowledge of the Word

Gap and uses evidence-based interventions at the child

level to bridge the gap. The research extends our knowl-

edge of prevention by scaling up combinations of inter-

ventions and examining the combined effects across

multiple levels, including the individual and community

levels. We propose to experimentally test of our multi-

component theory of change as well as examine modera-

tion hypotheses also overcoming past weaknesses. Because

prevention effects require significant time to manifest

(Roussos and Fawcett 2000), our plans address demon-

strating the short-term child–family outcomes needed to

produce long-term community- and population-level out-

comes. Plans include population-level measures to evaluate

the ultimate success of the approach. We are leveraging

internet and computer technology to support widespread

use of new interventions and progress monitoring mea-

surement. Doing so supports use of novel data that can be

used to improve implementation of interventions, and add

to a developing digital data infrastructure for future

research.

A weakness in the proposed research can be noted.

While the face validity behind all the strategies in the

multilevel package is strong, evidence of effectiveness

varies. Case in point, syntheses of community coali-

tion/partnerships models have reported mixed, weak, and

equivocal findings (Anderson et al. 2015; Roussos and

Fawcett 2000). Consequently, our plan seeks to overcome

many of these concerns. For example, using the Com-

munity Tool Box coupled with its online progress moni-

toring measurement has demonstrated promise and

scalability (Collie-Akers et al. 2009, 2013). The current

work will extend the strength of evidence behind these

procedures.

In conclusion, the public health prevention intervention

described in this paper is a step toward advancing plans for

guiding future research to reduce the Word Gap (Bridging

the Word Gap National Research Agenda 2015) where it

has yet to be addressed. The prevention intervention is

consistent with other successful approaches to health pro-

motion that apply combinations of interventions at each

level to address social determinants. The results envisioned

in the multicomponent approach are that parents and others

in the community will learn and use the evidence-based

conversational talk strategies, so that anywhere a child goes

in the community, his or her language is promoted. Positive

later life impacts on children’s school readiness and suc-

cess learning to read by third grade are predicted. The

prospect of preventing the Word Gap problem impacting

millions of children living in poverty is intriguing and

made urgent given the current window of opportunity

existing among policy makers, community leaders,

funders, and early learning professionals. Realization of the

promise awaits the outcome of future research and

demonstration.

Acknowledgements This work was supported by the Health

Resources and Services Administration (HRSA) of the US Depart-

ment of Health and Human Services (HHS) under cooperative

agreement UA6MC27762, Bridging the Word Gap Research Network

at the University of Kansas. This information or content and con-

clusions are those of the author and should not be construed as the

official position or policy of, nor should any endorsements be inferred

by HRSA, HHS, or the US Government. We acknowledge the con-

tributions of the BWGRN membership, particularly Work Group 6:

Measurement, Methods, and Technology. Special thanks for input on

the manuscript go to Ann Kaiser, Tony Biglan, John Colombo, Steve

Fawcett, Samantha Sepulveda, Stephen F. Warren, April Fleming,

and Jenne Bryant. We also recognize the influence of the white paper,

Bridging the early language gap: A plan for scaling up (Suskind et al.

2013, September) on this work.

Compliance with Ethical Standards

Conflict of interest Dr. Walker has an intellectual property interest

in PC Talks, the Promoting Communications Intervention described

in the paper. Dr. Gilkerson is an employee of the LENA Research

Foundation with an interest in the LENA system described in the

paper. Dr. Watson-Thompson is a member of the KU Work Group on

Community Health and Development, developers of the Community

Tool Box and Community Check Box both described in the paper. Dr.

Carta is the PI, Drs. Greenwood and Walker are CoPIs of the

Bridging the Word Gap Research Network. Drs. Gilkerson and

Watson-Thompson are voluntary members of the Bridging the Word

Gap Research Network. No other conflicts are noted.

Research Involving Human Participants and/or Animals No

human or animal participants were involved in this work.

References

Adamson, L. B., Kaiser, A. P., Tamis-LaMonda, C. S., Owen, M. T.,

& Dimitrova, N. (2015). Developmental principles for parent

language-facilitating interventions. Retrieved from University of

Kanas.

Alpert, C. L., & Kaiser, A. P. (1992). Training parents as milieu

language teachers. Journal of Early Intervention, 16, 31–52.

Anderson, L. M., Adeney, K. L., Shinn, C., Safranek, S., Buckner-

Brown, J., & Krause, L. K. (2015). Community coalition-driven

interventions to reduce health disparities among racial and ethnic

minority populations. Cochrane Database of Systematic Reviews

6. doi:10.1002/14651858.CD009905.pub2.

Anderson-Carpenter, K., Watson-Thompson, J., Chaney, L., & Jones,

M. (2016). Reducing binge drinking in adolescents through

implementation of the strategic prevention framework. American

Journal of Community Psychology, 57, 36–46.

Aram, D. M., & Hall, N. E. (1989). Longitudinal follow-up of

children with preschool communication disorders: Treatment

implications. School Psychology Review, 18, 487–501.

Bailey, D. B., Bruer, J. T., Symons, F. J., & Lichtman, J. W. (Eds.).

(2001). Critical thinking about critical periods. Baltimore, MD:

Brookes.

Bigelow, K., & Walker, D. (2016). Project Engage: Building parents’

capacity to improve child language outcomes. Final project

report webinar presented to Health Resources and Services

Clin Child Fam Psychol Rev (2017) 20:3–24 19

123

http://dx.doi.org/10.1002/14651858.CD009905.pub2


Administration (HRSA, #R62MC24946). Juniper Gardens Chil-

dren’s Project. Kansas City, KS.

Biglan, A. (2016). The ultimate goal of prevention and the larger

context for translation. Prevention Science, 1–9. Retrieved from

http://link.springer.com/article/10.1007%2Fs11121-016-0635-6.

Biglan, A., Ary, D., & Wagenaar, A. (2000). The value of interrupted

time-series experiments for community intervention research.

Prevention Science, 1(1), 31–49. doi:10.1023/A:

1010024016308.

Biglan, A., Flay, B. R., Embry, D. D., & Sandler, I. N. (2012). The

critical role of nurturing environments for promoting human

wellbeing. The American Psychologist, 67(4), 254–271. doi:10.

1037/a0026796.

Biglan, A., & Hinds, E. (2009). Evolving prosocial and sustainable

neighborhoods and communities. Annual Review of Clinical

Psychology, 5, 169–196.

Bornstein, M. H. (1989). Sensitive periods in development: Structural

characteristics and causal interpretations. Psychological Bulletin,

105(2), 179.

Bridging the Word Gap National Research Agenda. (2015). National

research priorities for bridging the word gap. Retrieved from

Kansas City, KS: http://www.bwgresnet.res.ku.edu/wp-content/

uploads/2016/01/BWG-Research-Agenda-12-15-15-Final.pdf.

Bridging the Word Gap National Research Network. (n.d.). Map of

bridging the word gap initiatives. Retrieved from http://www.

bwgresnet.res.ku.edu/map-of-initiatives/.

Buzhardt, J., Greenwood, C. R., Walker, D., Anderson, R., Howard,

W. J., & Carta, J. J. (2011). Effects of web-based support on

Early Head Start home visitors’ use of evidence-based interven-

tion decision making and growth in children’s expressive

communication. NHSA Dialog: A Research-to-Practice Journal

for the Early Childhood Field, 14(3), 121–146.

Carta, J. J., Lefever, J. B., Bigelow, K., Borkowski, J., & Warren, S.

F. (2013). Randomized trial of a cellular phone-enhanced home

visitation parenting intervention. Pediatrics, 132, S167–S173.

doi:10.1542/peds.2013-1021Q.

Cates, C. B., Weisleder, A., & Mendelsohn, A. (2016). Mitigating the

effects of family poverty on early child development through

parenting interventions in primary care. Pediatrics, 16, 112–120.

doi:10.1016/j.acap.2015.12.015.

Center on the Developing Child at Harvard University. (2010). The

foundations of lifelong health are built in early childhood.

Retrieved from http://developingchild.harvard.edu/resources/

the-foundations-of-lifelong-health-are-built-in-early-childhood/.

Centers for Disease Control and Prevention. (2014). National Center

for Health Statistics. Retrieved from http://ftp.cdc.gov/pub/

Health_Statistics/NCHS/NHIS/SHS/2014_SHS_Table_C-1.pdf.

Charlebois, E., Lippman, S. A., Binson, D., Dufour, M. S. K.,

Neilands, T., Shade, S., & Morin, S. F. (2012). Proceedings of

the national roundtable on evaluation of multilevel/combination

HIV prevention interventions. Retrieved from http://chipts.ucla.

edu/wp-content/uploads/downloads/2013/02/National-Roundtable-

Summary.pdf.

Charlop-Christy, M. H., & Carpenter, M. J. (2000). Modified

incidental teaching sessions: Procedures for parent to increase

spontaneous speech in their children with autism. Journal of

Positive Behavior Interventions, 2, 98–112.

Centers for Disease Control and Prevention. (n.d.-a). Behavioral Risk

Factor Surveillance System. Retrieved from http://www.cdc.gov/

brfss/.

Centers for Disease Control and Prevention. (n.d.-b). National Health

Interview Survey. Retrieved from http://www.cdc.gov/nchs/nhis.

htm.

Child Trends. (2014). Children in poverty. http://www.childtrends.

org/?indicators=children-in-poverty.

Collie-Akers, V., Fawcett, S. B., & Schultz, J. A. (2013). Measuring

progress of collaborative action in a community health effort.

Pan American Journal of Public Health, 34(6), 422–428.

Collie-Akers, V., Schultz, J. A., Carson, V., Fawcett, S. B., & Ronan, M.

(2009). REACH 2010: Kansas City, Missouri: Evaluating mobi-

lization strategies with neighborhood and faith organizations to

reduce risk for health disparities. Health Promotion Practice, 10(2

suppl), 118S–127S. doi:10.1177/1524839908331271.

Colombo, J. (1982). The critical period concept: Research, method-

ology, and theoretical issues. Psychological Bulletin, 91(2), 260.

Crow, S., & O’Leary, A. (2015). Word Health: Addressing the Word

Gap as a Public Health Crisis. Retrieved from http://www.

thenextgeneration.org/files/Word_Health_v3.pdf.

Cruz, T. H., Davis, S. M., Myers, O. B., O’Donald, E. R., Sanders, S.

G., & Sheche, J. N. (2016). Effects of an obesity prevention

intervention on physical activity among preschool children: The

CHILE study. Health Promotion Practice, 17(5), 693–701.

DeHouwer, A. (2009). Early blingual acquistion: Monosyntax and the

separate development hypothesis. In J. F. Kroll & A. M. B.

DeGroot (Eds.), Handbook of bilingualism: Psycholinguistic

approaches (p. 603). Oxford: Oxford University Press.

Dickinson, D. K., Golinkoff, R. M., & Hirsh-Pasek, K. (2010).

Speaking out for language: Why language is central to reading

development. Educational Researcher, 39(4), 305–310.

Durham, R. E., Farkas, G., Hammer, C. S., Tomblin, J. B., & Catts, H.

W. (2007). Kindergarten oral language skill: A key variable in

the intergenerational transmission of socioeconomic status.

Research in Social Stratification and Mobility, 25, 294–305.

doi:10.1016/j.rssm.2007.03.00.

Elder, G. H. J., Eccles, J. S., Ardelt, M., & Lord, S. (1995). Inner-city

parents under economic pressure: Perspectives on the strategies

of parenting. Journal of Marriage and the Family, 57, 771–784.

Embry, D. D. (2011). Behavioral vaccines and evidence-based

kernels: Nonpharmaceutical approaches for the prevention of

mental, emotional, and behavioral disorders. Psychiatric Clinics

of North America, 34(4), 1–34.

Embry, D. D., & Biglan, A. (2008). Evidence-based kernels:

Fundamental units of behavioral influence. Clinical Child and

Family Psychological Review, 11(3), 75–113.

Eunice Kennedy Shriver National Institute of Child Health and

Human Development. (n.d.). Safe to Sleep: Public Education

Campaign. Retrieved from https://www.nichd.nih.gov/sts/Pages/

default.aspx.

Farkas, G., & Beron, K. (2004). The detailed age trajectory of oral

vocabulary knowledge: Differences by class and race. Social

Science Research, 33(3), 464–497. doi:10.1016/j.ssresearch.

2003.08.001.

Fawcett, S. B., Collie-Akers, V., Schultz, J. A., & Cupertino, P.

(2013). Community-based participatory research within the

Latino Health for All Coalition. Journal of Prevention and

Intervention in the Community, 41(3), 142–154.

Fawcett, S. B., Collie-Akers, V. L., Schultz, J. A., & Kelley, M.

(2015). Measuring community programs and policies in the

Healthy Communities Study. American Journal of Preventive

Medicine, 49(4), 636–641. doi:10.1016/j.amepre.2015.06.027.

Fawcett, S. B., Lewis, R. K., Paine-Andrews, A., Francisco, V. T.,

Richter, K. P., Williams, E. L., et al. (1997). Evaluating

community coalitions for prevention of substance abuse: The

case of Project Freedom. Health Education and Behavior, 24(6),

812–828.

Fawcett, S. B., & Schultz, J. A. (2008). Using the Community Tool

Box’s online documentation system to support participatory

evaluation of community health initiative. In M. Minkler & N.

Wallerstein (Eds.), Community-based participatory research for

health (pp. 219–224). San Francisco: Jossey-Bass.

20 Clin Child Fam Psychol Rev (2017) 20:3–24

123

http://link.springer.com/article/10.1007%252Fs11121-016-0635-6
http://dx.doi.org/10.1023/A:1010024016308
http://dx.doi.org/10.1023/A:1010024016308
http://dx.doi.org/10.1037/a0026796
http://dx.doi.org/10.1037/a0026796
http://www.bwgresnet.res.ku.edu/wp-content/uploads/2016/01/BWG-Research-Agenda-12-15-15-Final.pdf
http://www.bwgresnet.res.ku.edu/wp-content/uploads/2016/01/BWG-Research-Agenda-12-15-15-Final.pdf
http://www.bwgresnet.res.ku.edu/map-of-initiatives/
http://www.bwgresnet.res.ku.edu/map-of-initiatives/
http://dx.doi.org/10.1542/peds.2013-1021Q
http://dx.doi.org/10.1016/j.acap.2015.12.015
http://developingchild.harvard.edu/resources/the-foundations-of-lifelong-health-are-built-in-early-childhood/
http://developingchild.harvard.edu/resources/the-foundations-of-lifelong-health-are-built-in-early-childhood/
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2014_SHS_Table_C-1.pdf
http://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/SHS/2014_SHS_Table_C-1.pdf
http://chipts.ucla.edu/wp-content/uploads/downloads/2013/02/National-Roundtable-Summary.pdf
http://chipts.ucla.edu/wp-content/uploads/downloads/2013/02/National-Roundtable-Summary.pdf
http://chipts.ucla.edu/wp-content/uploads/downloads/2013/02/National-Roundtable-Summary.pdf
http://www.cdc.gov/brfss/
http://www.cdc.gov/brfss/
http://www.cdc.gov/nchs/nhis.htm
http://www.cdc.gov/nchs/nhis.htm
http://www.childtrends.org/%3findicators%3dchildren-in-poverty
http://www.childtrends.org/%3findicators%3dchildren-in-poverty
http://dx.doi.org/10.1177/1524839908331271
http://www.thenextgeneration.org/files/Word_Health_v3.pdf
http://www.thenextgeneration.org/files/Word_Health_v3.pdf
http://dx.doi.org/10.1016/j.rssm.2007.03.00
https://www.nichd.nih.gov/sts/Pages/default.aspx
https://www.nichd.nih.gov/sts/Pages/default.aspx
http://dx.doi.org/10.1016/j.ssresearch.2003.08.001
http://dx.doi.org/10.1016/j.ssresearch.2003.08.001
http://dx.doi.org/10.1016/j.amepre.2015.06.027


Fawcett, S. B., Schultz, J., Watson-Thompson, J., Fox, M., &

Bremby, R. (2010). Building multisectoral partnerships for

population health and health equity. Preventing Chronic

Disease, 7(6), A118.

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D., Spitz, A.

M., Edwards, V., et al. (1998). Relationship of childhood abuse

and household dysfunction to many of the leading causes of

death in adults. American Journal of Preventive Medicine, 14(4),

245–258. doi:10.1016/S0749-3797(98)00017-8.

Fernald, A., Marchman, V. A., & Weisleder, A. (2013). SES

differences in language processing skill and vocabulary are

evident at 18 months. Developmental Science, 16(2), 234–248.

Florin, P., Friend, K. B., Buka, S., Egan, C., Barovier, L., & Amodei,

B. (2012). The interactive systems framework applied to the

strategic prevention framework: The Rhode Island experience.

American Journal of Community Psychology, 50, 402–414.

Frankenburg, W. K., & Dodds, J. B. (1990). Denver II screening

manual. Denver, CO: Denver Developmental Materials.

Garber, R. F., Timko, G., & Bunkley, L. S. (2007). School readiness

assessment: A review of the literature. Retrieved from http://

www.communityresearchpartners.org/wp-content/uploads/Reports/

School-Readiness/School_Readiness_Assessment.pdf.

Garcia-Sierra, A., Rivera-Gaxiola, M., & Percaccio, C. R. (2011).

Bilingual language learning: An ERP study relating early brain

responses to speech, language input, and later word production.

Journal of Phonetics, 39(4), 546–557.

Gilkerson, J., Richards, J. A., Greenwood, C. R., & Montgomery, J.

K. (2016). Language assessment in a snap: Monitoring progress

up to36 months. Journal of Child Language and Teaching

Therapy, 1–17. doi:10.1177/0265659016660599.

Goldstein, H., Kaczmarek, L., Pennington, R., & Shafer, K. (1992).

Peer-mediated intervention: Attending to, commenting on, and

acknowledging the behavior of preschoolers with autism.

Journal of Applied Behavior Analysis, 25, 289–305.

Good, R. H., Kaminski, R. A., Cummings, K., Dufour-Martel, C.,

Petersen, K., Powell-Smith, K., et al. (2010). Dynamic indicators

of basic early literacy skills next. Longmont, CO: Sopris.

Green, L., & Kreuter, M. (2005). Health program planning: An

education and ecological approach (4th ed.). New York, NY:

McGrawhill.

Greenwood, C. R., Buzhardt, J., Walker, D., McCune, L., & Howard,

W. (2013a). Advancing the construct validity of the Early

Communication Indicator (ECI) for infants and toddlers: Equiv-

alence of growth trajectories across two Early Head Start

samples. Early Childhood Research Quarterly, 28, 743–758.

Greenwood, C. R., Carta, J. J., & McConnell, S. (2011). Advances in

measurement for universal screening and individual progress

monitoring of young children. Journal of Early Intervention,

33(4), 254–267.

Greenwood, C. R., Walker, D., & Buzhardt, J. (2010). The early

communication indicator (ECI) for infants and toddlers: Early

head start growth norms from two states. Journal of Early

Intervention, 32(5), 310–334.

Greenwood, C. R., Walker, D., Buzhardt, J., Howard, W. J., McCune,

L., & Anderson, R. (2013b). Evidence of a continuum in

foundational expressive communication skills. Early Childhood

Research Quarterly, 28, 540–554.

Halle, J. W., Marshall, A. M., & Spradlin, J. E. (1979). Time delay: A

technique to increase language use and facilitate generalization

in retarded children. Journal of Applied Behavior Analysis, 12,

431–440.

Hancock, T. B., Kaiser, A. P., & Delaney, E. M. (2002). Teaching

parents of preschoolers at high risk: Strategies to support

language and positive behavior. Topics in Earlv Childhood

Speecial Education, 22(1), 191–212.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the

everyday experience of young American children. Baltimore:

Brookes.

Hart, B., & Risley, T. R. (1999). The social world of children learning

to talk. Baltimore, MD: Brookes.

Hart, B., & Risley, T. R. (2003). The early catastrophe: The 30

million word gap by age 3. American Educator, (Spring), 1–9.

Retrieved from http://isites.harvard.edu/fs/docs/icb.
topic1317532.files/09-10/Hart-Risley-2003.pdf.

Hart, B., & Rogers-Warren, A. (1978). Milieu language training.

Austin, TX: Pro-Ed.

Hawkins, J. D., Brown, E. C., Oesterle, S., Arthur, M. W., Abbott, R.

D., & Catalano, R. F. (2008). Early effects of communities that

care on targeted risks and initiation of delinquent behavior and

substance use. Journal of Adolescent Health, 43, 15–22.

Heath, G. W., Parra, D. C., Sarmiento, L. L., Owen, N., Goenka, S.,

Montes, F., et al. (2012). Evidence-based intervention in physical

activity: Lessons from around the world. Lancet, 380, 272–281.

Heckman, J. J. (2006). Skill formation and the economics of investing

in disadvantaged children. Science, 312(5782), 1900–1902.

Hemmeter, M. L., & Kaiser, A. P. (1994). Enhanced milieu teaching:

Effects of parent-implemented language intervention. Journal of

Early Intervention, 18, 269–289.

Hendrie, G. A., Brindal, E., Corsini, N., Gardner, C., Baird, D., &

Golley, R. K. (2012). Combined home and school obesity

prevention interventions for children: What behavior change

strategies and intervention characteristics are associated with

effectiveness. Health Education and Behavior, 39(2), 159–171.

Hindman, A. H., Wasik, B. A., & Snell, E. K. (2016). Closing the 30

million word gap: Next steps in designing research to inform

practice. Child Development Perspectives, n/a–n/a. doi:10.1111/

cdep.12177.

Hoff, E. (2013). Interpreting the early language trajectories of

children from low SES and language minority homes: Implica-

tions for closing the achievement gap. Developmental Psychol-

ogy, 49(4), 4–14. doi:10.1037/a0027238.

Hoff, E., Core, C., Place, S., Rumiche, R., Señor, M., & Parra, M.

(2011). Dual language exposure and early bilingual develop-

ment. Journal of Child Language, 39(1), 1–27.

Holt, C. M., Fawcett, S. B., Schultz, J. A., Berkowitz, B., Wolff, T. J.,

& Francisco, V. T. (2013). Building community practice

competencies globally through the community tool box. Global

Journal of Community Psychology Practice, 4(4), 1–8. Retrieved

from http://www.gjcpp.org/.

Hurtado, N., Marchman, V. A., & Fernald, A. (2008). Does input

influence uptake? Links between maternal talk, processing speed

and vocabulary size in Spanish-learning children. Developmental

Science, 11(6), 31–39. doi:10.1111/j.1467-7687.

Institute of Medicine. (2003). The future of public health in the 21st

century. Washington, DC: National Academies Press.

Institute of Medicine. (2007). Ending the tobacco problem: A

blueprint for the nation. Washington, DC: National Academies

Press.

Irwin, L. G., Siddiqi, A., & Hertzman, C. (2007). Early childhood

development: A powerful equalizer. Final report for the World

Health Organizations’ Commission on the Social Determinents

of Health. Retrieved from http://apps.who.int/iris/bitstream/

10665/69729/1/a91213.pdf.

Kaiser, A. P., Hancock, T. B., & Nietfeld, J. P. (2000). The effects of

parent-implemented enhanced milieu teaching on the social

communication of children who have autism. Journal of Early

Education and Development, 4, 423–446.

Kaiser, A. P., & Roberts, M. Y. (2011). Advances in early

communication and language intervention. Journal of Early

Intervention, 33(4), 298–309.

Clin Child Fam Psychol Rev (2017) 20:3–24 21

123

http://dx.doi.org/10.1016/S0749-3797(98)00017-8
http://www.communityresearchpartners.org/wp-content/uploads/Reports/School-Readiness/School_Readiness_Assessment.pdf
http://www.communityresearchpartners.org/wp-content/uploads/Reports/School-Readiness/School_Readiness_Assessment.pdf
http://www.communityresearchpartners.org/wp-content/uploads/Reports/School-Readiness/School_Readiness_Assessment.pdf
http://dx.doi.org/10.1177/0265659016660599
http://isites.harvard.edu/fs/docs/icb.topic1317532.files/09-10/Hart-Risley-2003.pdf
http://isites.harvard.edu/fs/docs/icb.topic1317532.files/09-10/Hart-Risley-2003.pdf
http://dx.doi.org/10.1111/cdep.12177
http://dx.doi.org/10.1111/cdep.12177
http://dx.doi.org/10.1037/a0027238
http://www.gjcpp.org/
http://dx.doi.org/10.1111/j.1467-7687
http://apps.who.int/iris/bitstream/10665/69729/1/a91213.pdf
http://apps.who.int/iris/bitstream/10665/69729/1/a91213.pdf


Kneebone, E., & Holmes, N. (2016). US concentrated poverty in the

wake of the great depression. Retrieved from http://www.

brookings.edu/research/reports2/2016/03/31-concentrated-poverty-

recession-kneebone-holmes.

Knudsen, E. I., Heckman, J. J., Cameron, J. L., & Shonkoff, J. P.

(2006). Economic, neurobiological, and behavioral perspectives

on building America’s future workforce. Proceedings of the

National Academy of Sciences, 103(27), 10155–10162. doi:10.

1073/pnas.0600888103.

Kong, N., & Carta, J. J. (2013). Responsive interaction interventions

for children at risk for and with developmental delays. Topics in

Early Childhood Special Education, 33(1), 4–17.

Kuhl, P. (2004). Early language acquistion: Cracking the speech code.

Nature Reviews Neuroscience, 5(11), 831–834.

Kuhl, P., & Rivera-Gaxiola, M. (2008). Neural substrates of language

acquisition. Annual Review of Neuroscience, 31(1), 511–534.

Little, T. D., Schnabel, K. U., & Baumert, J. (2000). Modeling

longitudinal and multilevel data: Practical issues, applied

approaches, and specific examples. Mahwah, NJ: Erlbaum.

Lonigan, C. J., & Whitehurst, G. J. (1998). Relative efficacy of parent

and teacher involvement in a shared-reading intervention for

preschool children from low-income backgrounds. Early Child-

hood Research Quarterly, 13, 263–290.

McConnell, S. R., Wackerle-Hollman, A. K., Roloff, T. A., &

Rodriguez, M. (2014). Designing a measurement framework for

response to intervention in early childhood programs. Journal of

Early Intervention, 36(4), 263–280.

Mendelsohn, A. L., Huberman, H. S., Berkule, S. B., Brockmeyer, C.

A., Morrow, L. M., & Dreyer, B. P. (2011). Primary care

strategies for promoting parent–child interactions and school

readiness in at-risk families: The Bellevue Project for Early

Language, Literacy, and Education Success. Archives of Pedi-

atric Adolescent Medicine, 165(1), 33–41. doi:10.1001/archpe

diatrics.2010.254.

Morrison, F., Bachman, H., & Connor, C. (2005). Improving literacy

in America. New Haven: Yale University Press.

Mrazek, P., Biglan, A., & Hawkins, J. D. (2004). Community-

monitoring systems: Tracking and improving the well-being of

America’s children and adolescents. Retrieved from Falls

Church, VA. http://www.preventionresearch.org/CMSbook.pdf.

NICHD Early Child Care Research Network. (2005). Pathways to

reading: The role of oral language in the transition to reading.

Developmental Psychology, 41, 428–442.

Paine-Andrews, A., Fisher, J. L., Berkely Patton, J., Fawcett, S. B.,

Williams, E. L., Lewis, R. K., et al. (2002). Ananlyzing the

contribution of community change to population health out-

comes in an adolescent pregnancy prevention initiative. Health

Education and Behavior, 29(2), 183–193.

Perry, C. L., Williams, C. L., Komro, K. A., Veblen-Mortenson, S.,

Stigler, M. H., Munson, K. A., et al. (2002). Project Northland:

Long-term outcomes of community action to reduce adolescent

alcohol use. Health Education Research, 17(1), 117–132.

Peterson, P., Carta, J. J., & Greenwood, C. R. (2005). The effects of

teaching enhanced milieu language teaching skills to parents in

multiple risk families. Journal of Early Intervention, 27(2),

94–109.

Pittman, M. A. (2010). Multisectoral lessons from healthy commu-

nities. Preventing Chronic Disease, 7(6), A117.

Place, S., & Hoff, E. (2011). Properties of dual language exposure

that influence two-year-olds’ bilingual proficiency. Child Devel-

opment, 82, 1834–1849. doi:10.1111/j.1467-8624.2011.01660.

Prinz, R. J., & Sanders, M. R. (2007). Adopting a population-level

approach to parenting and family support interventions. Clinical

Psychology Review, 27(6), 739–749. doi:10.1016/j.cpr.2007.01.

005.

LENA Research Foundation. (n.d.). LENA: Every word counts.

Retrieved from http://www.lenafoundation.org/Default.aspx.

National Center for Children in Poverty. (n.d.). Retrieved from http://

www.nccp.org/topics/childpoverty.html.

National Center for Educational Statistics. (n.d.). National Assessment

of Educational Progress. Retrieved from https://nces.ed.gov/

nationsreportcard/reading/achieveall.asp.

National Center of Educational Statistics. (n.d.). National Household

Education Surveys Program. Retrieved from https://nces.ed.gov/

nhes/.

Providence Talks. (2015). Providence talks: Pilot findings and next

steps. Retrieved from http://www.providencetalks.org/wp-con

tent/uploads/2015/10/Providence-Talks-Pilot-Findings-Next-Steps.

pdf.

Radesky, J. S., Carta, J., & Bair-Merritt, M. (2016). The 30 million-

word gap: Relevance for pediatrics. JAMA Pediatrics, 170(9),

825–826. doi:10.1001/jamapediatrics.2016.1486.

Raizada, R. D. S., Richards, T. L., Meltzoff, A., & Kuhl, P. K. (2008).

Socioeconomic status predicts hemispheric specialisation of the

left inferior frontal gyrus in young children. NeuroImage, 40(3),

1392–1401.

Reach Out and Read. (n.d.). Reach out and read: Changing child

outcomes. Retrieved from http://www.reachoutandread.org/

FileRepository/Research_Summary.pdf.

Rich, M. (2014). Trying to close a knowledge gap, word by word.

Retrieved from http://www.nytimes.com/2014/03/26/us/trying-

to-close-a-knowledge-gap-word-by-word.html?hpw&rref=us&_

r=1.

Richards, J. A., Gilkerson, J., Paul, T., & Xu, D. (2008). The

LENATM automatic vocalization assessment. LTR-08-1.

Retrieved from https://www.lenafoundation.org/wp-content/

uploads/2014/10/LTR-08-1_Automatic_Vocalization_Assessment.

pdf.

Roberts, M. Y., & Kaiser, A. P. (2011). The effectiveness of parent

implemented language interventions: A meta-analysis. American

Journal of Speech-Language Pathology, 20, 180–199.

Roussos, S. T., & Fawcett, S. B. (2000). A review of collaborative

partnerships as a strategy for improving community health.

Annual Review of Public Health, 21(1), 369–402. doi:10.1146/

annurev.publhealth.21.1.369.

Rowe, M. L. (2008). Child-directed speech: Relation to socioeco-

nomic status, knowledge of child development and child

vocabulary skill. Journal of Child Language, 35(1), 185–205.

Rowe, M. L., Raudenbush, S. W., & Goldin-Meadow, S. (2012). The

pace of vocabulary growth helps predict later vocabulary skills.

Developmental Psychology, 83(2), 508–525.

Schady, N., Behrman, J., Araujo, M. C., Azuero, R., Bernal, R.,

Bravo, D., et al. (2015). Wealth gradients in early childhood

cognitive development in five Latin American countries. Journal

of Human Resources, 50(2), 446–463. doi:10.3368/jhr.50.2.446.

Scherr, R. E., Linnell, J. D., Smith, M. H., Briggs, M., Bergman, J.,

Brian, K. M., et al. (2014). The shaping healthy choices

program: Design and implementation methodologies for a

multicomponent, school-based nutrition education intervention.

Journal of Nutrition Education and Behavior, 46(6), e13–e21.

doi:10.1111/j.1365-2214.2010.01205.

Shanahan, T., & Lonigan, C. J. (2008). Developing early literacy: A

report of the national early literacy panel. Retrieved from http://

www.nifl.gov/publications/pdf/NELPReport09.pdf.

Shankar, M. (2014). Empowering our children by bridging the word

gap. Retrieved from https://www.whitehouse.gov/blog/2014/06/

25/empowering-our-children-bridging-word-gap.

Shonkoff, J. P., & Phillips, D. A. (2000). From neurons to

neighborhoods: The science of early childhood development.

Washington, DC: National Academy Press.

22 Clin Child Fam Psychol Rev (2017) 20:3–24

123

http://www.brookings.edu/research/reports2/2016/03/31-concentrated-poverty-recession-kneebone-holmes
http://www.brookings.edu/research/reports2/2016/03/31-concentrated-poverty-recession-kneebone-holmes
http://www.brookings.edu/research/reports2/2016/03/31-concentrated-poverty-recession-kneebone-holmes
http://dx.doi.org/10.1073/pnas.0600888103
http://dx.doi.org/10.1073/pnas.0600888103
http://dx.doi.org/10.1001/archpediatrics.2010.254
http://dx.doi.org/10.1001/archpediatrics.2010.254
http://www.preventionresearch.org/CMSbook.pdf
http://dx.doi.org/10.1111/j.1467-8624.2011.01660
http://dx.doi.org/10.1016/j.cpr.2007.01.005
http://dx.doi.org/10.1016/j.cpr.2007.01.005
http://www.lenafoundation.org/Default.aspx
http://www.nccp.org/topics/childpoverty.html
http://www.nccp.org/topics/childpoverty.html
https://nces.ed.gov/nationsreportcard/reading/achieveall.asp
https://nces.ed.gov/nationsreportcard/reading/achieveall.asp
https://nces.ed.gov/nhes/
https://nces.ed.gov/nhes/
http://www.providencetalks.org/wp-content/uploads/2015/10/Providence-Talks-Pilot-Findings-Next-Steps.pdf
http://www.providencetalks.org/wp-content/uploads/2015/10/Providence-Talks-Pilot-Findings-Next-Steps.pdf
http://www.providencetalks.org/wp-content/uploads/2015/10/Providence-Talks-Pilot-Findings-Next-Steps.pdf
http://dx.doi.org/10.1001/jamapediatrics.2016.1486
http://www.reachoutandread.org/FileRepository/Research_Summary.pdf
http://www.reachoutandread.org/FileRepository/Research_Summary.pdf
http://www.nytimes.com/2014/03/26/us/trying-to-close-a-knowledge-gap-word-by-word.html%3fhpw%26rref%3dus%26_r%3d1
http://www.nytimes.com/2014/03/26/us/trying-to-close-a-knowledge-gap-word-by-word.html%3fhpw%26rref%3dus%26_r%3d1
http://www.nytimes.com/2014/03/26/us/trying-to-close-a-knowledge-gap-word-by-word.html%3fhpw%26rref%3dus%26_r%3d1
https://www.lenafoundation.org/wp-content/uploads/2014/10/LTR-08-1_Automatic_Vocalization_Assessment.pdf
https://www.lenafoundation.org/wp-content/uploads/2014/10/LTR-08-1_Automatic_Vocalization_Assessment.pdf
https://www.lenafoundation.org/wp-content/uploads/2014/10/LTR-08-1_Automatic_Vocalization_Assessment.pdf
http://dx.doi.org/10.1146/annurev.publhealth.21.1.369
http://dx.doi.org/10.1146/annurev.publhealth.21.1.369
http://dx.doi.org/10.3368/jhr.50.2.446
http://dx.doi.org/10.1111/j.1365-2214.2010.01205
http://www.nifl.gov/publications/pdf/NELPReport09.pdf
http://www.nifl.gov/publications/pdf/NELPReport09.pdf
https://www.whitehouse.gov/blog/2014/06/25/empowering-our-children-bridging-word-gap
https://www.whitehouse.gov/blog/2014/06/25/empowering-our-children-bridging-word-gap


Silva-Sanigorski, A., Elea., D., Bell, C., Kremer, P., Carpenter, L.,

Nichols, M. et al. (2010). Obesity prevention in the family day

care setting: Impact of the Romp and Chomp intervention on

opportunities for children’s physical activity and health eating.

Child: Care, Health and Development, 385–393. doi:10.1111/j.

1365-2214.2010.01205.

Snijders, T., & Bosker, R. (2012). Multilevel analysis: An introduc-

tion to basic and advanced multilevel modeling (2nd ed.).

Thousand Oaks, CA: Sage.

Snow, C. E., Burns, M. S., & Griffin, P. (1998). Preventing reading

difficulties in young children. Washington, DC: National

Research Council: National Academy Press.

Spencer, E. J., Spencer, T., Goldstein, H., & Schneider, N. (2013).

Identifying early literacy learning needs: Implications for child

outcome standards and assessment systems. In T. Shanahan & C.

Lonigan (Eds.), Literacy in preschool and kindergarten children:

The National Early Literacy Panel and beyond. Baltimore: Paul

H. Brookes.

Spoth, R., & Greenberg, M. (2011). Impact challenges in community

science-with-practice: Lessons from PROSPER on transforma-

tive practitioner-scientist partnerships and prevention infrastruc-

ture development. American Journal of Community Psychology,

48(1–2), 106–119. doi:10.1007/s10464-010-9417-7.

Spoth, R., Redmond, C., Shin, C., Greenberg, M., Clair, S., &

Feinberg, M. (2007). Substance-use outcomes at 18 months past

baseline: The PROSPER community–university partnership trial.

American Journal of Preventive Medicine, 32(5), 395–402.

doi:10.1016/j.amepre.2007.01.014.

Starr, A. (2002). The importance of teaching tots. Business Week.

Retreived March 2, 2008 online at http://www.businessweek.

com/magazine/content/02_34/b3796661.htm.

Stile, S., & Ortiz, R. (1999). A model for involvement of fathers in

literacy development with young at-risk and exceptional chil-

dren. Early Childhood Education Journal, 26(4), 221–224.

doi:10.1023/A:1022959521925.

Suskind, D. L., Kuhl, P., Leffel, K. R., Landry, S., Cunha, F., &

Neckerman, K. M. (2013). Briding the Word Gap: A plan for

scaling up. Retrieved from Washington DC: http://harris.

uchicago.edu/sites/default/files/White%20Paper%20Suskind_Leffel_

Landry_Cunha%209%2030%2020131.pdf.

Suskind, D. L., Leffel, K. R., Graf, E., Hernandez, M. W., Gunderson,

E. A., Sapolich, S. G., et al. (2016). A parent-directed language

intervention for children of low socioeconomic status: A

randomized controlled pilot study. Journal of Child Language,

43(2), 366–406. doi:10.1017/S0305000915000033.

Suskind, D. L., Leffel, K. R., Hernandez, M. W., Sapolich, S. G.,

Suskind, E., Kirkham, E., et al. (2013b). An exploratory study of

‘‘quantitative linguistic feedback: Effect of LENA feedback on

adult language production. Communication Disorders Quarterly,

34(4), 199–209. doi:10.1177/1525740112473146.

Suskind, D. L., Suskind, B., & Lewinter-Suskind, L. (2015). Thirty

million words: Building a child’s brain—Tune in, Talk more,

Take turns. New York, NY: Dutton.

Too Small to Fail. (n.d.). Too small to fail. Retrieved from http://

toosmall.org/.

Trent, J. A., Kaiser, A. P., & Frey, J. R. (2007). Older siblings’ use of

responsive interaction strategies and the effects on their younger

siblings with Down syndrome. Journal of Early Intervention,

29(4), 273–286.

U.S. Department of Health and Human Services. (2014). The Health

Consequences of Smoking-50 Years of Progress: A Report of the

Surgeon General. U.S. Department of Health and Human

Services, Centers for Disease Control and Prevention, National

Center for Chronic Disease Prevention and Health Promotion,

Office on Smoking and Health, Atlanta, GA.

Wagenaar, A. C., Murray, D. M., Gehan, J. P., Wolfson, M., Forster,

J. L., Toomey, T. L., et al. (2000). Communities mobilizing for

change on alcohol: Outcomes from a randomized community

trial. Journal of Studies on Alcohol and Drugs, 61, 85–94.

Walker, D., & Bigelow, K. (2012). Building the capacity to support

children’s language learning through naturalistic communication

strategies. KITS Kansas Inservice Training Service Newsletter,

21(1), 1–5.

Walker, D., Bigelow, K. M., & Harjusola-Webb, S. (2008). Increasing

communication and language-learning opportunities for infants and

toddlers (p. 10). Series: Young Exceptional Children Monograph.

Walker, D., & Buzhardt, J. (2010). IGDI administration: Coding,

scoring, and graphing. In J. J. Carta, C. R. Greenwood, D.

Walker, & J. Buzhardt (Eds.), Using IGDIs: Monitoring progress

and improving intervention results for infants and young

children (pp. 23–35). Baltimore: Brookes.

Walker, D., Greenwood, C. R., Hart, B., & Carta, J. J. (1994). Prediction

of school outcomes based on early language production and

socioeconomic factors. Child Development, 65, 606–621.

Wandersman, A., & Florin, P. (2003). Community interventions and

effective prevention. American Psychologists, 58(6/7), 441–448.

Wandersman, A., Imm, P., Chinman, M., & Kaftarian, S. (2000).

Getting to outcomes: A results-based approach to accountability.

Evaluation and Program Planning, 23, 389–395.

Warren, S. F. (2015). Right from birth. Retrieved from https://www.

lenafoundation.org/wp-content/uploads/2015/08/RightFromBirth_

Warren_5.12.2015_v.3.pdf.

Warren, S. F., Fey, M. E., Finestack, L. H., Brady, N. C., Bredin-Oja,

S. L., & Fleming, K. K. (2008). A randomized trial of

longitudinal effects of low-intensity responsivity education/

prelinguistic milieu teaching. Journal of Speech, Language &

Hearing Research, 51(2), 451–470.

Warren, S. F., Yoder, P., Gazdag, G., Kim, K., & Jones, H. (1993).

Facilitating prelinguistic communication skills in young children

with developmental delay. Journal of Speech and Hearing

Research, 36, 83–97.

Watson-Thompson, J., Fawcett, S. B., & Schultz, J. A. (2008). A

framework for community mobilization to promote healthy

youth development. American Journal of Preventive Medicine,

34(3), S72–S81.

Watson-Thompson, J., Keene Woods, N., Schober, D. J., & Schultz, J.

A. (2013). Enhancing the capacity of substance abuse prevention

coalitions through training and technical assistance. Journal of

Prevention and Intervention in the Community, 41(3), 176–187.

Weislede, A., & Fernald, A. (2013). Talking to children matters:

Early language experience strengthens processing and builds

vocabulary. Psychological Science, 24(11), 2143–2152. doi:10.

1177/0956797613488145.

Williams, R. M. (2013). Talk Read Play program aims to give young

children a head start. Kansas City Star. Retrieved from http://

www.kansascity.com/2013/11/18/4632896/talk-read-play-program-

aims-to.html.

Woods, J., Kashinath, S., & Goldstein, H. (2004). Effects of

embedding caregiver implemented teaching strategies in the

daily routines on children’s communication outcomes. Journal

of Early Intervention, 26, 175–193.

Work Group for Community Health and Development. (2009). Online

documentation and support system codebook. Lawrence, KS:

University of Kansas.

Work Group for Community Health and Development. (2016a). The

Community Check Box. Retrieved from http://ctb.ku.edu/en/

about-the-tool-box.

Work Group for Community Health and Development. (2016b). The

community tool box. Retrieved from http://ctb.ku.edu/en/commu

nity-check-box-evaluation-system.

Clin Child Fam Psychol Rev (2017) 20:3–24 23

123

http://dx.doi.org/10.1111/j.1365-2214.2010.01205
http://dx.doi.org/10.1111/j.1365-2214.2010.01205
http://dx.doi.org/10.1007/s10464-010-9417-7
http://dx.doi.org/10.1016/j.amepre.2007.01.014
http://www.businessweek.com/magazine/content/02_34/b3796661.htm
http://www.businessweek.com/magazine/content/02_34/b3796661.htm
http://dx.doi.org/10.1023/A:1022959521925
http://harris.uchicago.edu/sites/default/files/White%20Paper%20Suskind_Leffel_Landry_Cunha%209%2030%2020131.pdf
http://harris.uchicago.edu/sites/default/files/White%20Paper%20Suskind_Leffel_Landry_Cunha%209%2030%2020131.pdf
http://harris.uchicago.edu/sites/default/files/White%20Paper%20Suskind_Leffel_Landry_Cunha%209%2030%2020131.pdf
http://dx.doi.org/10.1017/S0305000915000033
http://dx.doi.org/10.1177/1525740112473146
http://toosmall.org/
http://toosmall.org/
https://www.lenafoundation.org/wp-content/uploads/2015/08/RightFromBirth_Warren_5.12.2015_v.3.pdf
https://www.lenafoundation.org/wp-content/uploads/2015/08/RightFromBirth_Warren_5.12.2015_v.3.pdf
https://www.lenafoundation.org/wp-content/uploads/2015/08/RightFromBirth_Warren_5.12.2015_v.3.pdf
http://dx.doi.org/10.1177/0956797613488145
http://dx.doi.org/10.1177/0956797613488145
http://www.kansascity.com/2013/11/18/4632896/talk-read-play-program-aims-to.html
http://www.kansascity.com/2013/11/18/4632896/talk-read-play-program-aims-to.html
http://www.kansascity.com/2013/11/18/4632896/talk-read-play-program-aims-to.html
http://ctb.ku.edu/en/about-the-tool-box
http://ctb.ku.edu/en/about-the-tool-box
http://ctb.ku.edu/en/community-check-box-evaluation-system
http://ctb.ku.edu/en/community-check-box-evaluation-system


Xu, D., Yapanel, U., & Gray, S. (2009). Reliability of the LENATM

Language Environment Analysis System in young children’s

natural home environment.

Xu, D., Yapanel, U., Gray, S., & Baer, C. T. (2008). The LENATM

Language Environment Analysis System: The Interpretive Time

Segments (ITS) File. (LENA Foundation Technical Report LTR-

04-2). Retrieved from LENA Foundation: http://www.lenafoun

dation.org/TechReport.aspx/ITS_File/LTR-04-2.

Xu, D., Yapanel, U., Gray, S., Gilkerson, J., Richards, J. A., &

Hansen, J. (2008). Signal processing for young child speech

language development. In Paper presented at the First Work-

shop on Child, Computer and Interaction.

Yoder, P. J., Bottema-Beutel, K., Woynaroski, T., Chandrasekhar, R.,

& Sandbank, M. (2013). Social communication intervention

effects vary by dependent variable type in preschoolers with

autism spectrum disorders. Evidence-Based Communication

Assessment and Intervention, 7(4), 150–174.

Zhang, Y., Xu, X., Jiang, F., Gilkerson, J., Xu, D., Richards, J. A.,

et al. (2015). Effects of quantitative linguistic feedback to

caregivers of young children a pilot study in China. Communi-

cation Disorders Quarterly, 37(1), 16–24. doi:10.1177/

1525740115575771.

Zill, N., & Resnick, G. (2006). Emergent literacy of low-income

children in head start: Relationships with child and family

characteristics, program factors, and classroom quailty. In D.

K. Dickenson & S. B. Neuman (Eds.), Handbook of early

literacy research (Vol. 2, pp. 347–371). New York: Guilford.

Zimmerman, I. L., Steiner, V. G., & Pond, R. V. (1992). Preschool

Language Scale—3. San Antonio, TX: The Psychological

Corporation.

Zimmerman, I. L., Steiner, V. G., & Pond, R. V. (2002). Preschool

Language Scale—4 (4th ed.). San Antonio, TX: The Psycholog-

ical Corporation.

Zimmerman, I. L., Steiner, V. G., & Pond, R. V. (2012). Preschool

Language Scale—5. San Antonio, TX: Pearson.

24 Clin Child Fam Psychol Rev (2017) 20:3–24

123

http://www.lenafoundation.org/TechReport.aspx/ITS_File/LTR-04-2
http://www.lenafoundation.org/TechReport.aspx/ITS_File/LTR-04-2
http://dx.doi.org/10.1177/1525740115575771
http://dx.doi.org/10.1177/1525740115575771

	Conceptualizing a Public Health Prevention Intervention for Bridging the 30 Million Word Gap
	Abstract
	The Disparity in Early Vocabulary Learning
	The Associated Language Input Disparity
	Evidence that the Gap is Malleable
	The Word Gap as a Health Issue
	Summary

	Theory of Change
	The Multicomponent Prevention Intervention
	Population-Level Intervention and Delivery System
	Evidence Base
	Practices to be Used

	Community-Level Intervention and Delivery System
	Evidence Base
	Practices to be Used

	Child-Level Interventions and Delivery System
	Adult-Level Education, Training, and Motivation Interventions
	Child-Level Interventions

	Design
	Measurement Needed to Test the Word Gap Prevention Intervention Theory of Change
	Community-Level LENA
	Early Communication Indicator (ECI)
	Developmental Snapshot
	Preschool Language Scale (PLS)
	Maternal Education Level, Family SES, and Maternal Vocabulary
	Parent Knowledge/Belief
	School Readiness/Reading Achievement
	Census-Based Social Change Indicators


	Discussion
	Acknowledgements
	References




