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DISSERTATION ABSTRACT 

Andrea M. Imhof 

Doctor of Philosophy in Psychology 

Title: Evaluating Dyadic Interactions as a Mechanism Driving Caregiver and Child Outcomes: 
Evidence from a Randomized Controlled Trial of the FIND Intervention 

 

 Grounded in evidence that responsive caregiving can buffer the negative effects of stress 

on young children, there have been a growing number of parenting interventions that target 

responsive caregiving as a key mechanism of change. One challenge in evaluating intervention 

efficacy has been a relative lack of valid and reliable observational coding tools that can 

effectively quantify nuanced dyadic interactions and are sensitive to change over time. The 

current study employs two novel video-coding methods – Conversational Turns (CT)  and 

Follow-Lead-Other (FLO) – to evaluate changes to dyadic interaction variables in a randomized 

controlled trial of a strengths-based video-feedback intervention (Filming Interactions to Nurture 

Development – FIND). This study aimed to understand a) how dyadic interaction measures 

change across the intervention period; b) how dyadic interaction variables were related to other 

caregiver and child outcome measures; and c) whether CT or FLO variables mediate 

intervention-related changes in caregiver and child outcomes.  

Contrary to hypotheses, dyadic language counts measured with CT did not change 

significantly across the intervention period. CT variables were also not significantly related to 

other child language outcomes. Our second observational coding measure yielded more 

promising results: there was a marginally significant FIND-related increase in FLO Following 

behaviors across the intervention period, and FLO Following behaviors significantly predicted 

several measures of caregiver self-efficacy, stress, and executive function. An exploratory 
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mediation analysis offered promising evidence that FLO Following may partially mediate FIND-

related changes in caregiver teaching self-efficacy; results from the current study suggest only 

marginally significant effects that warrant further follow-up in the context of a larger study with 

more statistical power.  

Ultimately, the current study offers promising evidence that the FIND intervention 

increases the extent to which caregivers follow their child’s lead during interactions, which may 

have downstream effects on FIND-related changes in caregiver self-efficacy. This study also 

highlights the future potential of the FLO Coding Tool as an effective measure of responsive 

caregiving with broader applications across clinical research. 
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CHAPTER 1: INTRODUCTION 

Relationships between caregivers and young children hold a lot of power. Caregiver 

warmth, sensitivity, and responsivity are highly associated with cognitive and socio-emotional 

development and can serve as important protective factors against other external stressors and 

environmental threats (Bornstein & Tamis-LeMonda, 1989; Davidov & Grusec, 2006; Hirsh-

Pasek & Burchinal, 2006; Landry et al., 2001, 2006; Raby et al., 2015; Tamis-LeMonda et al., 

2001). Evidence from interventions in foster and institutionalized care settings suggests that 

increases in responsive caregiving before the age of three can reverse the physiological 

symptoms of toxic stress, normalizing electrical brain activity and cortisol patterns disrupted by 

early stress exposure (Asok et al., 2013; Bernard, Dozier, et al., 2015; Bernard, Hostinar, et al., 

2015; Dozier et al., 2008; Fisher et al., 2007; Miller et al., 2011). Other studies have documented 

the relationship between maternal warmth, maternal sensitivity, and resilience in the face of 

poverty and other environmental stressors (Farrell et al., 2017; Kim-Cohen et al., 2004; Vernon-

Feagans & Bratsch-Hines, 2013). The consistency of this buffering effect across contexts 

suggests that responsive caregiving may be an important target for interventions designed to 

reverse the effects of early stress exposure (Bruce et al., 2013; Farrell et al., 2017). 

Despite a growing number of parenting interventions that aim to increase caregiver 

responsiveness, there is a lack of consensus in the literature about the best ways to quantify the 

complex interactions between caregivers and their children (Gardner, 2000; Zumbach et al., 

2022). Responsive caregiving, maternal sensitivity, serve and return interaction, and contingent 

responsiveness are frequently referenced terms used across the early parenting literature, yet 

many researchers use widely different methods for coding and evaluating these constructs. Even 

among coding methods that claim to quantify similar constructs (e.g., “maternal sensitivity), 

https://www.zotero.org/google-docs/?Ur05VE
https://www.zotero.org/google-docs/?Ur05VE
https://www.zotero.org/google-docs/?Ur05VE
https://www.zotero.org/google-docs/?1w8AFe
https://www.zotero.org/google-docs/?1w8AFe
https://www.zotero.org/google-docs/?xvRK9B
https://www.zotero.org/google-docs/?xvRK9B
https://www.zotero.org/google-docs/?OStWPb
https://www.zotero.org/google-docs/?duAzaJ
https://www.zotero.org/google-docs/?duAzaJ
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researchers have found little shared variance among methods that aim to measure the same things 

(Bohr et al., 2018). It is even more challenging for researchers to identify observational coding 

tools to evaluate the efficacy of parenting interventions since the chosen methodology needs to 

be a) aligned with the intervention’s theory of change and b) sensitive to change over shorter 

periods (e.g., pre- and post-intervention time points) to detect effects (Fok & Henry, 2015; 

Schindler et al., 2017; Zumbach et al., 2022). 

This dissertation is the culmination of years of programmatic work to address limitations 

in the current landscape of observational coding tools to measure responsive parenting. The 

current study uses two observational coding tools that were developed to evaluate the Filming 

Interactions to Nurture Development (FIND) intervention, a light-touch, strengths-based 

intervention that promotes responsive caregiving behaviors among high-stress, high-risk 

populations. Specifically, the current study uses data from one of the first large-scale randomized 

controlled trials of FIND to evaluate how the intervention changes interactions between 

caregivers and their children during play. We also explore how these dyadic interaction variables 

relate to other caregiver and child outcomes that change across the intervention period, probing 

possible mediation effects of these two new measures. 

Chapter 1 provides an outline of the historical context and situational factors that led to 

the current study. I first review the history and development of responsive caregiving 

interventions, situating FIND within the larger landscape of intervention programs that hail from 

both attachment and social learning approaches. Citing several reviews of existing responsive 

caregiving interventions, I discuss key qualities that predict intervention program success, 

highlighting promising key attributes of the FIND intervention. I then introduce two important 

components of the FIND theory of change - serve and return interactions and following the 

https://www.zotero.org/google-docs/?mgcFG0
https://www.zotero.org/google-docs/?mqzGfN
https://www.zotero.org/google-docs/?mqzGfN


 18 

child’s lead - providing historical context underlying the development of these two constructs 

within the domain of caregiver responsivity. The two dyadic interaction measures at the core of 

this study’s methodology build off of these key definitions of responsive care, aiming to align 

closely with FIND intervention targets. Finally, I introduce the conceptual model for the current 

study, presenting both study aims and key hypotheses in the context of the existing literature on 

the efficacy of FIND.  

History and Development of Responsive Caregiving Interventions 

Responsive caregiving has been an important target for interventions for decades; there is 

a long history of interaction-focused interventions that hail from both attachment and social-

learning approaches (for reviews, see Fisher & Skowron, 2017; Kohlhoff et al., 2022). At their 

core, both attachment and social learning perspectives are based on similar observations about 

negative outcomes following children’s exposure to harsh, neglectful, or inconsistent parenting 

styles (Mendez et al., 2016; Patterson, 1982; Samdan et al., 2020; Van Aken et al., 2007; 

Wiggins et al., 2015). Despite different approaches to changing parenting behavior, interventions 

from each theoretical camp share many underlying features and have generally seen widespread 

support across multiple randomized controlled trials.  

Social Learning Theory and its Impact on Parenting Interventions  

Social learning theory emerged in the 1960s following the classic series of “Bobo Doll” 

experiments that demonstrated how children learn through observation, imitation, and modeling 

(Bandura, 1965; Bandura et al., 1963). Subsequent work from Patterson et al. at the Oregon 

Social Learning Center applied these concepts more directly to parenting contexts, observing that 

low rates of positivity and high rates of harsh discipline led to disruptive behavior problems in 

children and escalating rates of negative behaviors across family members over time. These 

https://www.zotero.org/google-docs/?gGpjJV
https://www.zotero.org/google-docs/?XJjblu
https://www.zotero.org/google-docs/?XJjblu
https://www.zotero.org/google-docs/?d38eIz
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observations led to the development of coercion theory (Patterson, 1982; Patterson & Reid, 

1984), and the discovery that parental responsiveness is an effective mechanism of change when 

targeted through intervention (Fisher & Gilliam, 2012; Taylor & Biglan, 1998). Patterson’s work 

forms the foundation of several responsive parenting interventions that aim to reduce coercive 

parenting practices and increase consistent positive approaches to discipline (e.g., Incredible 

Years (Gardner & Leijten, 2017), Parent Management Training (Forgatch & Kjøbli, 2016), and 

Parent-Child Interaction Therapy (Eyberg et al., 2001). 

Over the past two decades, there has been widespread empirical support for interventions 

grounded in social learning theory. At their core, these interventions aim to improve child 

behavior by improving parent-child relationships. Many of these programs aim to provide 

caregivers with relevant skills from social learning theory, cognitive behavioral theory, and 

developmental theory by teaching parents how to model and reinforce behaviors, manage stress, 

and build warm relationships with their children (Gardner & Leijten, 2017).  Several large-scale 

randomized controlled trials have been conducted investigating the efficacy of PCIT (Lieneman 

et al., 2017; Skowron et al., 2024; Thomas et al., 2017; Thomas & Zimmer-Gembeck, 2011), 

Incredible Years (Pidano & Allen, 2015; Webster-Stratton & Reid, 2010), and Parent 

Management Training (Forgatch & Kjøbli, 2016; Helander et al., 2024; Kazdin, 2005; Michelson 

et al., 2013; Mouton et al., 2018). Evidence across contexts, cultures, and geographical regions 

suggests that these interventions consistently improve parenting behaviors, support caregiver 

well-being, and reduce negative child behaviors (Fisher & Skowron, 2017; Maciel et al., 2023).  

Attachment-Based Responsive Caregiving Interventions 

Attachment theory is grounded in Bowlby and Ainsworth’s research from the 1960s and 

70s that highlights how early parent-child relationships impact a child’s socio-emotional 

https://www.zotero.org/google-docs/?2rrf34
https://www.zotero.org/google-docs/?2rrf34
https://www.zotero.org/google-docs/?1Wngqa
https://www.zotero.org/google-docs/?lT7Qru
https://www.zotero.org/google-docs/?JHSqyk
https://www.zotero.org/google-docs/?NYEsnT
https://www.zotero.org/google-docs/?yEvfnq
https://www.zotero.org/google-docs/?8lJrys
https://www.zotero.org/google-docs/?8lJrys
https://www.zotero.org/google-docs/?Xs4IEb
https://www.zotero.org/google-docs/?tR9awE
https://www.zotero.org/google-docs/?tR9awE
https://www.zotero.org/google-docs/?n7Bz9a
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development and behavior (Ainsworth, 1963; Ainsworth et al., 1978; Bowlby, 1969; Sutton, 

2019). Ainsworth’s research was the first to identify definitions of responsive caregiving that 

included concepts of caregiver sensitivity and contingent responsiveness (Lyons-Ruth, 1996). 

Her work proposes that toddlers develop an internal working model that considers their parent a 

“secure base” from which they can explore the world. Children who do not experience consistent 

sensitive and responsive interactions with caregivers (e.g., through experiences with harsh, 

abusive, or neglectful parenting) are at risk of developing insecure or avoidant attachment styles, 

which can lead to downstream challenging behaviors and negative socioemotional outcomes. 

Several attachment-based parenting interventions emerged out of this early work that 

identified links between parenting sensitivity, attachment security, and psychological outcomes 

(e.g., Child Parent Psychotherapy (Lieberman & Van Horn, 2004; Lieberman et al., 2015), 

Attachment and Biobehavioral Catchup (Dozier, 2003; Dozier et al., 2008), and Circle of 

Security (Cooper et al., 2005)). As a whole, these interventions share aims to increase parent 

sensitivity and responsiveness to child cues, with the ultimate goal of improving caregiver-child 

attachment patterns. The evidence base supporting the efficacy of attachment-based interventions 

is robust. Both Child-Parent Psychotherapy (CPP) and Attachment and Bio-behavioral Catchup 

(ABC) have shown significant positive effects for parents and children across several RCTs 

(Bernard, Dozier, et al., 2015; Cicchetti et al., 2006; Dozier et al., 2008; Stronach et al., 2013; 

Toth & Gravener, 2012), including studies that continue to show evidence of impact after long-

term follow-up (Guild et al., 2017; Lieberman et al., 2006; Zajac et al., 2020). Attachment-based 

approaches to intervention differ widely in methodology and approach, including programs that 

offer a more directive curriculum (e.g., ABC), video-based feedback (e.g., VIPP; Juffer et al., 

https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?OyLuuF
https://www.zotero.org/google-docs/?X21oyx
https://www.zotero.org/google-docs/?ep93GF
https://www.zotero.org/google-docs/?8rHRDu
https://www.zotero.org/google-docs/?9fMaaX
https://www.zotero.org/google-docs/?9fMaaX
https://www.zotero.org/google-docs/?3ceBxb
https://www.zotero.org/google-docs/?NSTyqn
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2017), and more intensive therapeutic work with caregivers to address intergenerational trauma 

(e.g., CPP).  

Hybrid Approaches: The Rise of Parent Coaching 

Although social learning and attachment theories have different theoretical origins and 

were long considered incompatible due to tensions between behavioral and psychodynamic 

orientations (Fisher & Skowron, 2017), the past two decades have brought increasing 

collaboration and hybridization across intervention models. Patterson and Fisher have identified 

similarities across theoretical camps that emphasize a shared focus on microsocial parent-child 

interactions as a key intervention target (Patterson & Fisher, 2002). Along these lines, Dozier 

and colleagues proposed a more direct convergence of theoretical perspectives to increase the 

impact of interventions by drawing directly from strategies employed by each approach (Dozier 

et al., 2002). Increasing studies have evaluated the impact of social learning theory interventions 

using attachment-based outcomes (e.g., Allen et al., 2014; Fisher & Kim, 2007; O’Connor et al., 

2013; Patterson et al., 2010) and several intervention models now directly employ a hybridized 

approach that includes attachment-based sensitivity training and social-learning based 

approaches to discipline and behavior management (Hutchings et al., 2023; Juffer et al., 2017; 

Van Zeijl et al., 2006). The past decade has seen a shift towards a broader emphasis on 

“relational interventions” rather than an explicit delineation between roots within attachment or 

social learning theory (Fisher & Skowron, 2017; Toth & Gravener, 2012; Valentino, 2017).  

In recent years, there has been a rising interest in the potential of video coaching as a tool 

for intervention. On principle, video-coaching programs utilize several best practices from each 

theoretical camp, holding parent-child interaction as a central target and streamlining 

intervention feasibility. Programs that utilize video feedback operate under the same guiding 
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framework: caregivers are filmed interacting with their children and then allowed to watch and 

reflect on these filmed interactions with the support of a therapist or coach. Some programs 

emphasize behaviors, discipline, and limit-setting (e.g., Interaction Guidance: McDonough, 

1995), while others target improving caregiver sensitivity and attachment (e.g., Marte Meo: 

Axberg et al., 2006; Video-Feedback Intervention to Promote Positive Parenting – VIPP: Juffer 

et al., 2017, 2018). On the whole, video feedback strategies aim to help caregivers increase both 

confidence and parenting competence through specific and constructive feedback based on their 

interactions with their children (Balldin et al., 2018; Fukkink, 2008). Reviews of video-feedback 

intervention programs highlight their overall success in yielding higher levels of maternal 

sensitivity and improved positive parent-child interactions, although there is little consistency in 

the methodology used to evaluate these caregiver-child interaction outcomes (Balldin et al., 

2018).  

Predicting Contributions to Program Success 

Research on the development and implementation of responsive caregiving interventions 

highlights several important factors that contribute to program success. First, meta-analytic 

methods confirm the efficacy of this focus on responsive caregiving as a target; programs that 

focus on improving the quality of parent-child interactions have the largest effect sizes for both 

parent and child outcomes (Wyatt Kaminski et al., 2008). There is also an increasing emphasis 

on the importance of early intervention (i.e., birth to three) in buffering the deleterious effects of 

environmental stress exposure (Blaisdell et al., 2019; Farrell et al., 2017; Flannery et al., 2017; 

Shonkoff & Phillips, 2000). While many intervention programs still target preschool-aged 

children, increasing trends in prevention science start relational interventions at birth and 

sometimes during the perinatal period (Lieberman et al., 2020; Narayan et al., 2021; Waters et 
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al., 2015). Feasibility of implementation is also paramount. The past decade of translational 

research has brought an increasing focus on the need for short-term, scalable interventions that 

are less time-and-resource intensive than their predecessors (Fisher et al., 2016; Schindler et al., 

2017).  

The FIND Intervention 

Building off prior models rooted in both attachment and social learning theory, the Filming 

Interactions to Nurture Development (FIND) Intervention is a video-coaching intervention 

designed to support the development of responsive caregiving behaviors among parents living in 

high-risk, high-stress environments (Fisher et al., 2016). FIND prioritizes intervention feasibility 

and scalability: it is a light-touch, short-term intervention that can be flexibly adapted to diverse 

settings (e.g., primary care, group shelters, and individual households). The FIND core 

curriculum utilizes strengths-based video feedback to encourage increased responsive caregiving 

behaviors, aiming to increase parent confidence and self-efficacy by showing caregivers positive 

examples of interactions with their own children. The intervention primarily targets two 

dimensions of responsive caregiving: back-and-forth (“serve and return”) interactions and 

caregiver sensitivity to child-led interests within play (i.e., following the child’s lead).  The 

FIND theory of change predicts that increasing both serve and return and following behaviors 

within dyadic interactions will significantly improve both parent and child outcomes.  

Serve and Return: Contingency-Based Responsive Caregiving 

The idea of “serve and return” interactions was first introduced by researchers at the Harvard 

Center for the Developing Child in 2004 (National Scientific Council on the Developing Child, 

2004; Shonkoff & Bales, 2011). The term refers to the natural back-and-forth exchanges that 

occur when young children initiate interactions by babbling, gesturing, or vocalizing and their 
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caregivers respond to them. Shonkoff et al. (2000) developed the serve-and-return (“game of 

tennis”) metaphor to explain the power of environmental influences on early brain development, 

highlighting evidence that sustained, responsive, and reciprocal interactions between a caregiver 

and child can have long-term positive effects on child cognitive, language, and brain 

development (National Scientific Council on the Developing Child, 2004; 2014).  

Numerous coding systems have attempted to quantify back-and-forth exchanges across the 

decades, predating the “serve and return” terminology. Early systems of evaluating parent-child 

interactions describe a “dance,” where parents and children react and respond to each other 

(Barnard, 1979; Barnard et al., 1983). The concept of contingent social responsiveness builds on 

this concept of a “dance” by characterizing caregiver-child interactions as mutually dependent, 

with reciprocal contributions from the infant and caregiver (Dunst et al., 1989). Subsequent 

research has shown that contingent social interactions – and particularly verbal back-and-forth 

interactions – are a critical precursor to language development, early literacy skills, and growth 

in other cognitive domains (Bornstein et al., 2015; Bornstein & Tamis-LeMonda, 1989, 1997; C. 

Dunst et al., 1989; C. J. Dunst & Kassow, 2008; Golinkoff et al., 2015; Kochanska et al., 1999; 

Raver, 1996; Tamis-LeMonda et al., 2001). 

Verbal back-and-forth interactions have become an area of particular interest in recent 

decades with the popularization of research on “conversational turns” (Beiting et al., 2022; 

Gilkerson et al., 2017; Romeo et al., 2018; Tamis-LeMonda et al., 2001). Numerous studies 

utilizing day-long audio recordings of parent-child verbal interaction suggest that verbal back 

and forth (“conversational turns”) serve as a critical mechanism driving expressive and receptive 

language development in the first five years of life (Anderson et al., 2021; Donnelly & Kidd, 

2021; Romeo, Leonard, et al., 2018; Romeo, Segaran, et al., 2018). Parallel evidence from 
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research involving more intensive manual coding of all serve-and-return behaviors (i.e., both 

gestures and verbal cues) corroborates the idea that back-and-forth contingent interactions are a 

driving force of cognitive and language growth for young children (Kuchirko et al., 2018; Tamis-

LeMonda et al., 2014; Tamis-LeMonda & Bornstein, 2002). 

Following the Child’s Lead: Sensitivity-Based Responsive Caregiving 

While serve-and-return exchanges between caregivers and children comprise one critical 

component of responsive caregiving, caregiver sensitivity is an equally important component of 

the FIND curriculum. Caregiver sensitivity and warmth, initially described by Ainsworth et al.’s 

seminal research on attachment in the 1970s, includes caregivers’ emotional connectedness, 

empathetic responsiveness, and attunement to their child. Sensitivity has consistently been linked 

to the quality of the caregiver-child attachment, which in turn is correlated with positive mental 

health and child socio-emotional outcomes (Bigelow et al., 2010; Bretherton, 2013; McElwain & 

Booth-Laforce, 2006; Stams et al., 2002). Early descriptions of sensitivity emphasize both the 

quality and appropriateness of the caregiver’s response to the child’s cues (Ainsworth et al., 

1974; Shin et al., 2008). 

More recently, attachment-based interventions have morphed this idea of sensitivity and 

responsiveness to child cues into an emphasis on following the child’s lead. The Attachment and 

Biobehavioral Catch-up (ABC) intervention is one of the first to explicitly emphasize caregivers’ 

following their child’s lead, citing caregiver following as a way to increase caregivers’ nurturing 

behaviors and minimize parental intrusiveness (Dozier & Bernard, 2017). Results from several 

randomized controlled trials of ABC reveal that this emphasis on following the child’s lead is 

linked to improvements in internalizing and externalizing problems in children, lower levels of 

negative affect, and increased child language skills (Bernard et al., 2012, 2017; Lind et al., 2014; 
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Sprang, 2009). Qualitative interviews with parents following the ABC intervention corroborate 

the value of this focus on following, emphasizing increased confidence in their parenting skills 

and stronger connections with their children (Bagwell-Gray et al., 2023). 

Outside of the attachment-focused literature, a parallel thread of research studies by 

Maccoby and her colleagues (Maccoby, 1999; Maccoby & Martin, 1983; Parpal & Maccoby, 

1985) directly evaluated the impact of parental following behaviors on parent-child interaction. 

Their findings suggested that children whose parents followed their lead during play were more 

likely to be cooperative when asked to clean up (Parpal & Maccoby, 1985); subsequent studies 

showed that teaching parents to follow their children’s lead increased cooperation and decreased 

“difficult” and non-compliant behaviors (Davidov et al., 2022; Davidov & Grusec, 2006; 

Kochanska et al., 2013). Several social-learning-theory-based interventions (e.g., PCIT, 

Incredible Years) also include components of child-directed interaction (CDI), teaching parents 

to attend to and follow their child’s lead as a part of reinforcing child behaviors (Eyberg & 

Bussing, 2010; Webster-Stratton & Reid, 2010). Davidov et al (2022) theorize that following 

behaviors call on two aspects of caregiver responsiveness by a) increasing sensitivity to their 

child’s cues and b) emphasizing the reciprocal nature of the parent-child relationship. More 

recently, “child-led play” has also gathered momentum in educational circles, where evidence 

links decreased externalizing behaviors and positive socio-emotional and language outcomes to 

child-centered play in early childhood care settings (Bodrova et al., 2000; Wasik & Jacobi-

Vessels, 2017). 

Scalability and Flexibility: Implementations of FIND Across Cultures and Contexts 

At its core, the FIND intervention targets these two domains of responsive caregiving 

through a simple, scalable methodology that emphasizes flexibility and can easily be modified to 
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fit diverse contexts (Fisher et al., 2016). To date, FIND has been implemented widely across the 

United States, Canada, Australia, and the United Kingdom, and is currently being adapted for use 

in China. Within the U.S., FIND has also been translated and adapted for use with Spanish-

speaking caregivers, fathers, group settings (e.g., family shelters), early childcare settings, and 

pediatric primary care. Across these diverse contexts, research teams have employed similarly 

flexible, iterative processes of evaluation to assess feasibility and impact. Much of the existing 

research base highlighting FIND’s efficacy stems from networks of community partnerships and 

larger learning communities like the Frontiers of Innovation (FOI) group at the Harvard Center 

for the Developing Child and the Early Childhood Precision, Innovation, and Shared 

Measurement (EC-PRISM) framework based at the University of Oregon.  

This rapid-cycle approach to iterative intervention development and adaptation lies at the 

heart of the FIND intervention. FIND is built on several key principles and a robust theory of 

change rooted in increasing responsive caregiving; the details of implementation are largely 

flexible. Schindler et al., 2017 provide a detailed example of a community-centered adaptation in 

their description of the development of FIND-Fathers (FIND-F). In a process they refer to as 

“co-creation,” Schindler and colleagues engaged in months of community relationship-building 

and interviews help guide ways to adapt the program to be more effective with Spanish-speaking 

Latino fathers. The resulting changes (e.g., translation of materials, including male coaches, 

reducing the number of sessions) increased the accessibility of the intervention without 

significantly impacting the FIND theory of change. Similar community-based partnerships, 

interviews, and focus groups have been implemented across other adaptations of FIND, 

including the current study.  
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Findings from FIND: A Growing Evidence Base 

Preliminary evidence suggests that FIND significantly improves both parent and child 

outcomes over time. Early trials of the FIND intervention found significant improvements in 

parental executive function following the intervention period, including both brain and behavior 

changes associated with increased inhibitory control (Giuliani et al., 2019). Early pilot trials also 

found evidence that FIND reduces caregiver stress and improves parenting skills, with more 

significant changes among caregivers with higher exposure to adverse experiences (Schindler et 

al., 2017). Several other small studies have been conducted across contexts using the EC-PRISM 

framework to evaluate outcome changes; although these evaluations have not been formally 

published, many corroborate positive changes for both caregivers and their children.   

In the last three years, results from several larger randomized controlled trials of FIND have 

been published, showing significant increases in caregiver self-efficacy and sense of competence 

following the 10-week intervention period (Liu, Phu, et al., 2021). A larger follow-up study on 

FIND-Fathers corroborated several early findings, highlighting lower levels of parenting stress, 

increased parent encouragement, and increased sense of identity within the fathering role 

(Schindler et al., 2021). Noting the differential susceptibility of stress-affected children to 

caregivers’ mental health symptoms, these larger trials have also highlighted the efficacy of 

FIND among high-risk, vulnerable children. Liu, Fisher et al. (2021) found that FIND is most 

effective in buffering the impact of caregiver psychopathology symptoms in more biologically 

sensitive children. Subsequent research has also noted significant improvements in child 

language outcomes (Imhof et al., 2023) and reductions in child externalizing behaviors following 

FIND (Schindler et al., 2021), suggesting that FIND leads to wide-spread positive brain and 

behavior changes for both caregivers and their children.  
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This Study: Understanding Parent-Child Interaction as a Mediator 

Despite clear evidence of improved parent and child outcomes following FIND, it is yet 

unknown how FIND impacts caregiver-child interactions. Several efforts to measure changes in 

dyadic interactions following FIND have been attempted, each stymied by methodology 

challenges. Existing standardized protocols for evaluating parent-child interactions have 

struggled to effectively capture changes in relevant domains of responsive caregiving (i.e., 

sensitivity, contingent responsiveness). Past attempts at coding FIND-related intervention data 

have failed in three primary areas: a) failure to achieve adequate inter-rater reliability b) over-

emphasizing aspects of responsive caregiving that were not central tenants of the intervention 

curriculum and c) choice of coding protocols that were not sensitive to change over time (Imhof, 

2019). Ultimately, these failures have highlighted a need for improved video-coding protocols 

that are a) standardized with adequate coder training materials; b) well-tailored to the FIND 

theory of change; and c) sensitive to change over short timescales.  

This project utilizes two novel video-coding approaches to evaluate how dyadic parent-

child interactions change across the FIND intervention period. The chosen methodology 

emphasizes two key aspects of responsive caregiving that are central to the FIND theory of 

change: a) back and forth (“Serve and Return”) interactions and b) the extent to which caregivers 

follow their children’s lead during play. Ultimately, this project aims to understand how dyadic 

parent-child interactions change across the FIND intervention period, and the mechanistic 

relationship between these caregiver-child interactions and other parent and child outcomes.  

Conceptual Model  

The FIND conceptual model places parent-child interaction at the center of its theory of 

change, honing in on responsive caregiving as a central mediator of caregiver and child 
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outcomes. This conceptual model and its associated mediation pathways are illustrated in Figure 

1. This study aims to clarify each path within the model, first determining the impact of FIND on 

two domains of responsive caregiving: the quantity of serve-and-return interactions and the 

extent to which caregivers follow their child’s lead during play (Path A & Aim 1). Aim 2 (Path 

B) examines the relationship between caregiver-child interactions and key caregiver and child 

outcome measures following FIND. It is expected that parent-child interactions will influence a) 

post-intervention caregiver outcomes including stress, mental health symptoms, executive 

function, and self-efficacy;  and b) post-intervention child outcomes including language skills 

and externalizing/internalizing behaviors. Finally, Aim 3 (Path C’) examines the extent to which 

FIND-associated changes in parent-child interaction mediate changes to child and caregiver 

outcomes following the intervention.  

Figure 1 

Dissertation Conceptual Model  
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Study Aims & Hypotheses 

Aim 1.  

Aim 1 evaluates how dyadic interactions change for families in the FIND group 

compared to the Control group across the intervention period. We expect that dyadic interactions 

among FIND families will be significantly different from families in the control condition 

following the intervention period across both measured domains (i.e., back-and-forth interactions 

and caregiver-following behaviors). Specifically, we expect to see increased Child Utterances 

(Hypothesis 1a), decreased Parent Utterances (Hypothesis 1b), and increased back-and-forth 

verbal interaction between caregivers and children (Hypothesis 1c) for families in the FIND 

compared to the control group. We also expect that caregivers in the FIND condition will 

increase the percentage of time that they follow their child’s lead during play (Hypothesis 1d) 

and decrease the amount of time that they spend leading during dyadic interactions (Hypothesis 

1e) compared to the control group.  

Aim 2.  

Aim 2 aims to clarify the relationships between dyadic variables and other key caregiver 

and child outcomes. Based on known existing associations between the current’s study’s dyadic, 

child, and caregiver measures (see validation of CT and FLO measures in Methods), we expect 

several significant relationships to emerge between post-intervention outcomes. Specifically, we 

expect all three measured domains of CT (i.e., Child Utterances, Parent Utterances, 

Conversational Turns) to predict post-intervention child language scores measured through the 

PLS-5 and ESCS (Hypotheses 2a - 2c). We also expect FLO Following behaviors to be 

significant predictors of caregiver self-efficacy (Hypothesis 2d), caregiver stress (Hypothesis 2e), 

caregiver mental health (Hypothesis 2f), caregiver executive function (Hypothesis 2g), child 
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internalizing and externalizing behaviors (Hypothesis 2h) and child language scores (Hypothesis 

2i).  

Aim 3.  

We expect that FIND-related change in dyadic interaction (i.e., CT and FLO outcomes 

from Aim 1) will mediate observed changes in both caregiver and child outcomes. Aim 3 relies 

on significant effects from Aim 1 and Aim 2 to evaluate how dyadic interaction may serve as a 

mechanism of change driving other FIND outcomes. Expected hypotheses mirror those from 

Aim 2: for the CT measure, we predict that increased Child Utterances, decreased Parent 

Utterances, and increased Conversational Turns will mediate child language outcomes measured 

by the PLS-5 and ESCS (Hypotheses 3a - 3c). For FLO, we anticipate that increases in 

Following behaviors will mediate increases in caregiver self-efficacy (Hypothesis 3d), decreases 

in caregiver stress (Hypothesis 3e), improvements in caregiver mental health (Hypothesis 3f), 

increased performance on executive functioning tasks (Hypothesis 3g), decreased child 

internalizing and externalizing behaviors (Hypothesis 3h), and increases in child language scores 

(Hypothesis 3i). The hypotheses associated with this project and the larger RCT are pre-

registered via the Open Science Framework (Imhof et al., 2019). 
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CHAPTER 2: METHODS 

Participants, Recruitment, and Screening Methods 

Data for this study were collected as a part of a randomized controlled trial (RCT) of the 

FIND intervention with families recruited from the Early Head Start program in the Denver 

metropolitan area. 202 families met the initial eligibility criteria, which included a) families with 

children ages 4-36 months and b) eligibility for Early Head Start services (i.e., low-income 

families below the federal poverty line). Eligible families then completed a screening visit, 

which included cortisol assays to determine evidence of cortisol dysregulation among caregivers 

and children. 138 families were enrolled in the study based on stress criteria (i.e., evidence of 

cortisol dysregulation) and exclusion criteria (i.e., no diagnosed developmental delays). Enrolled 

families were randomly assigned into two groups: intervention (FIND + Early Head Start 

Services, n=89) or active control (Early Head Start services only, n=49). Caregivers and children 

completed pre- and post-assessment research visits in their homes, which included demographic 

and behavioral questionnaires, cognitive and behavioral assessments, and filmed dyadic 

interaction tasks. Of the 138 families enrolled in the study and assigned to a study condition, 92 

completed all study visits and were included in this study. Figure 2 outlines the breakdown of 

participants included in this study’s analyses. 
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Figure 2 

Flowchart of Study Participants 

 

Note. 202 participants were screened for eligibility for this study. 138 participants were included and randomized 
into intervention (“FIND”) or active control groups. 92 participants (54 FIND, 38 control) completed the full study 
protocol including follow-up assessments and are included in this study.  
 

Random Assignment and Blinding Protocols 

 Following the screening process, 138 eligible participants were assigned to two 

conditions using conditional randomization, with a greater probability of families being assigned 

to the FIND intervention condition than the active control group. Because this study included 
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vulnerable families with evidence of stress-related cortisol dysregulation, conditional 

randomization was a deliberate decision designed to maximize the number of families who 

received the active intervention condition. Families assigned to the active control group received 

standard services from Early Head Start programs without additional support or interventions. 

Families assigned to the FIND group received the 10-week FIND intervention in addition to 

Early Head Start services. Throughout study protocols, all researchers except the principal 

investigator and lead study coordinator were blinded from group assignment and remained 

unaware of participants’ assigned condition to ensure that in-person assessments, data cleaning, 

and video-coding were unbiased. Recruitment, pre-, and post-intervention assessments for this 

study occurred between August 15, 2012 and June 10, 2018.  

The FIND Intervention 

The FIND Intervention is centered around five core elements of responsive caregiving 

behaviors: a) Sharing the Focus, where caregivers are encouraged to notice and respond to the 

focus of their child’s interests; b) Supporting and Encouraging, which emphasizes offering help, 

support, and encouragement in response to child interests; c) Naming, where caregivers are 

taught to offer labels for objects, actions, and feelings in response to the child’s interests; d) Back 

and Forth, which encourages caregivers to engage in extended reciprocal, responsive serve and 

return interactions; and e) Endings and Beginnings, where caregivers are taught to notice and 

respond to their child’s changing interests as they end one activity and begin the next. Caregivers 

enrolled in the FIND intervention program met weekly with a coach, who provided 

individualized instruction on the FIND core elements across ten weekly home visits. During each 

home visit, coaches provided strengths-based feedback to caregivers using short, edited video 

clips that highlight positive examples of the caregiver using the FIND five elements. Coaches 
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also recorded new examples of caregiver-child interaction during routine activities (e.g., play, 

meals), which were edited for use during the next session. Sessions were designed to encourage 

mastery of each FIND core element, build confidence in caregivers’ existing skills, and promote 

increased responsive, serve-and-return interactions between caregivers and their children across 

the intervention period. 

FIND Coaches and Coach Training 

The FIND coaches for this research study included five trained therapists or social workers 

affiliated with the Mental Health Center of Denver or other mental health agencies in the Denver 

area. All coaches completed a 3-day FIND training that included an overview of the intervention 

structure, the five FIND elements, and video-coaching technology. Coach training also included 

opportunities to role-play coaching sessions associated with each FIND element. Throughout the 

research study, coaches met regularly for group supervision with FIND trainers to continue to 

build coaching skills, ask and answer questions, and offer increased opportunities to maintain 

fidelity to the FIND curriculum and intervention protocols. 

Intervention Fidelity Coding 

 To assess intervention implementation fidelity, all coaching sessions with participants 

were filmed and rated by FIND trainers using a fidelity coding system created for each FIND 

element. Fidelity coders were asked to evaluate four key aspects of each coaching session: a) 

review of previous FIND elements, b) discussion of childcare notes, c) introduction of a new 

element, and d) frame-by-frame analysis of an edited film. Fidelity coders marked “yes” or “no” 

to several key activities in each session, and each of the four main activities in a session received 

an overall score (1=yes, 0=no). Averages of the four activity scores were calculated to create a 
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score for each individual coaching session, and an overall average fidelity score was created for 

each family.  

 To ensure coding reliability across fidelity coders, six fidelity coders engaged in 

extensive training, rating and coming to consensus on all session films for two families - one in 

English and one in Spanish. Coders were assigned to code independently after 4 weeks of 

training, when inter-rater reliability reached 75% percent agreement or higher. 20% of all 

coaching session films were double-coded to evaluate inter-rater reliability for the intervention 

fidelity coding process. Results from fidelity coding confirmed that families who received the 

FIND intervention received a high intervention dosage (M=4.69 out of five elements, SD = 

0.61), with the majority of families (n = 40, 74.1%) completing intervention sessions for all five 

FIND elements. Fidelity to the intervention was also high: for all sessions that were coded for 

fidelity, 58.7% of sessions reached 100% fidelity and 83.0% of sessions reached at least 75% 

fidelity. Inter-rater reliability for all double-coded fidelity sessions was also high (89% 

agreement).  

Research Study Visits  

Families completed three research study visits in their homes at screening, pre-

intervention, and post-intervention time points; families were compensated $50 for each research 

visit. During the screening visit, caregivers completed several study questionnaires about 

household characteristics, family demographics, exposure to adverse events, and their child’s 

developmental history. Caregivers and children also provided salivary cortisol samples that were 

used to determine eligibility for enrollment in the study. 

After enrollment, families completed two additional research visits in their homes at pre- 

and post-intervention time points. During these visits, caregivers completed several additional 
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questionnaires about their own experiences and their child’s behaviors, development, and 

developmental history. Caregivers and children were also asked to complete individual 

behavioral assessments (e.g., Wisconsin Card Sort Task, Preschool Language Scales). Finally, 

caregiver-child dyads were filmed completing several interactive activities together (e.g., book 

reading, free play, and a series of researcher-controlled stressor tasks). Salivary cortisol samples 

were taken in between each dyadic task within the overall stress paradigm; cortisol samples are 

not included in the analysis for this specific study.  

Home Language & Language of Administration 

 One noteworthy aspect of the current study is the demographic makeup of participating 

families: the majority of families participating in this study (n = 74, 80.4%) identified as 

Hispanic/Latinx and reported speaking some Spanish at home. Caregivers reported what 

language they preferred to speak at home during the initial screening visit on a 5-point Likert 

scale that ranged from “Spanish all the time” to “English all the time.” All relevant measures 

associated with this study were available to participants in either English or Spanish; families 

who indicated Spanish as their preferred language (n = 63, 68.5%) conducted their research visits 

and intervention sessions in Spanish, with bilingual and bicultural coaches and research 

personnel.  

Measures 

This randomized-controlled trial of the FIND intervention collected hundreds of 

measures to capture relevant information about each caregiver, child, and their dyadic 

functioning. These measures were collected during two research visits to the family’s home that 

took place before and after the 10-week intervention period. Measures relevant to this project’s 

specific aims are discussed in detail below; note that other biological measures (e.g., salivary 
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cortisol) were also collected during these visits but are not included in this project. In addition to 

the instruments outlined below, caregivers also completed a series of demographic 

questionnaires that documented age, sex, ethnicity, languages spoken at home, and information 

about income, employment history, and relevant measures of economic hardship, food security, 

physical health, and housing.  

Caregiver Self-Efficacy 

Caregivers’ self-efficacy was measured using two questionnaire-based measures: a) the 

Parental Sense of Competence Scale (PSOC; Johnston & Mash, 1989) and b) the Self-Efficacy 

for Parenting Tasks Index - Toddler Scale (SEPTI-TS; Coleman & Karraker, 2003). The PSOC 

is a 17-item questionnaire that offers statements relevant to caregivers’ confidence in their 

parenting abilities (e.g., “If anyone can find the answer to what is troubling my child, I am the 

one”) and satisfaction with their role as parents (e.g., “Even though being a parent could be 

rewarding, I am frustrated now while my child is at his/her present age”). Respondents rate how 

much they agree with each statement on a scale of 1 (“Strongly Disagree”) to 6 (“Strongly 

Agree”). Several items on this scale were reverse coded and a total score was created based on 

the sum of all scores, with higher scores indicating a higher sense of parenting competency. 

Within the PSOC, two subscales highlight two domains of parenting competency: the 

Satisfaction Scale and the Efficacy Scale. This study used the combined total score from both 

scales as an estimate of overall parenting satisfaction and self-efficacy.  The value for 

Cronbach’s Alpha for the PSOC was a = 0.83 at pre-intervention and a = 0.82 at post-

intervention. 

The SEPTI-TS is a 53-item questionnaire that assesses seven domains of parent self-

efficacy: a) emotional availability; b) nurturance & empathetic responsiveness; c) protection 

https://www.zotero.org/google-docs/?Xcry0A
https://www.zotero.org/google-docs/?Xcry0A
https://www.zotero.org/google-docs/?Xcry0A
https://www.zotero.org/google-docs/?C44oFb
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from harm; d) discipline and limit setting; e) play; f) teaching; and g) instrumental care and 

establishment of structure/routines. This study used an abbreviated 32-item version that focused 

on four of these domains most relevant to the FIND intervention: a) nurturance and empathetic 

responsiveness (“My child knows that I understand when his/her feelings are hurt”) - 8 items; 

apre = 0.61, apost = 0.62; b) discipline and limit setting (“Setting limits for my toddler is relatively 

easy for me”) – 7 items; apre = 0.72, apost = 0.78; c) teaching (“I believe that my child learns a lot 

while I show her/him examples and teach her/him things”) – 9 items; apre = 0.59, apost = 0.67; 

and d) establishment of structure and routines (“I have worked out a fairly regular morning 

routine with my toddler”) – 8 items; apre = 0.76, apost = 0.77. Scores were summed to create a 

total score and four domain scores, with higher numbers indicating higher parental self-efficacy. 

The SEPTI-TS has been validated across diverse populations and is now widely used across 

clinical and research settings (van Rijen et al., 2014; Vance & Brandon, 2017).  

Caregiver Stress 

 Caregiver stress was measured using the Parenting Stress Index - Short Form, 4th edition 

(PSI-SF-4; Abidin et al., 2006), a 36-item questionnaire that quantifies three major subscales of 

stress: a) Parental Distress (PD), which measures the extent to which parents feel competent, 

supported, or conflicted about their role as a parent (apre = 0.80; apost = 0.92); b) Parent-Child 

Dysfunctional Interaction (P-CDI), which measures parent satisfaction with their child and their 

interactions with them (apre = 0.84; apost = 0.87); and c) Difficult Child (DC), which considers 

whether the child is easy or difficult to take care of (apre = 0.86; apost = 0.88).  A Total Stress 

score was also calculated, which indicates the overall level of stress the caregiver was feeling 

relative to their role as a parent. Caregivers responded to items on a five-point scale that ranged 

from SA (“Strongly Agree”) to SD (“Strongly Disagree”). Items were added to create each raw 

https://www.zotero.org/google-docs/?3Dhwsx
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subscale score, with higher scores suggesting higher levels of stress. Percentile scores were also 

calculated to provide a standardized comparison to a norm-referenced sample.  The measure is 

widely used in clinical and research settings, with demonstrated reliability and validity across 

diverse populations (Ríos et al., 2022).  

Parents also completed the Parent Daily Report (PDR; Chamberlain & Reid, 1987), a 34-

item questionnaire that measures both the frequency of children’s challenging behaviors and the 

extent to which those behaviors are perceived as stressful. Caregivers are asked if specific 

behaviors have occurred in the past 24 hours (e.g., “defiance,” “whining,” “hitting others”). For 

each item, caregivers marked whether the behavior occurred and whether or not they considered 

that behavior problematic or stressful. The internal consistency of this measure was adequate 

(apre = 0.86, apost = 0.67). Caregivers also completed additional questions that asked them to rate 

their overall experiences of stress during the 24-hour reporting period, their experiences of their 

child’s behaviors as hassles, and an overall rating of positive and negative mood across the 

previous 24-hour period. For this study, these four questions (Daily Stress, Daily Hassle, Positive 

Mood, and Negative Mood) were used as a proxy for caregiver stress in response to their child’s 

daily behaviors.  

Caregiver Mental Health 

Caregivers’ symptoms of depression were assessed using the Center for Epidemiological 

Studies Depression Scale (CES-D; Radloff, 1977), a widely-used questionnaire that has been 

validated across ages and diverse ethnic and cultural groups (Lewinsohn et al., 1997; Roth et al., 

2008). The 20-item scale asks respondents to rate how often they experienced depressive 

symptoms in the last week and is based on the primary symptom clusters of Major Depressive 

Disorder: sadness (dysphoria), loss of interest (anhedonia), appetite, sleep, 

https://www.zotero.org/google-docs/?LYpPb1
https://www.zotero.org/google-docs/?ZDrlpl
https://www.zotero.org/google-docs/?HhcTu7
https://www.zotero.org/google-docs/?W6MNI1
https://www.zotero.org/google-docs/?W6MNI1


 42 

thinking/concentration, guilt (worthlessness), fatigue, movement, and suicidal ideation.  

Respondents responded to statements (e.g.. “I felt that I could not shake off the blues even with 

help from my family or friends”) using a scale that ranged from 0 (“Rarely or none of the time”) 

to 3 (“Most or all of the time”); internal consistency for respondents within this sample was 

adequate (apre = 0.61, apost = 0.89). A total score was calculated that ranged from 0 to 60, with 

higher scores suggesting higher rates of depression. A cutoff score of 16 or higher was used to 

suggest clinically significant levels of depression.  

Caregivers’ symptoms of anxiety were assessed using the General Anxiety Disorder - 7 

(GAD-7; Spitzer et al., 2006), a brief seven-item measure frequently used to characterize the 

severity and range of anxiety symptoms. The GAD-7 is widely used in clinical and research 

work and has been validated for use with diverse populations (Lowe et al., 2017). The GAD-7 

asks respondents to rate how often they have experienced seven common anxiety symptoms in 

the prior two weeks (e.g., “Feeling nervous, anxious, or on edge”) from 0 (“Not at all”) to 3 

(“Nearly every day”); internal consistency for respondents within this sample was high (apre = 

0.84, apost = 0.85). A total score was calculated that ranges from 0 to 21, with higher scores 

suggesting higher rates of anxiety. A cutoff score of 10 was used to suggest clinically significant 

levels of anxiety.  

Caregiver Executive Function 

In addition to questionnaires, caregivers completed two behavioral tasks to evaluate 

executive functioning and inhibitory control. The Wisconsin Card Sort task (Grant & Berg, 

1948) is a standardized neuropsychological test that measures executive function in terms of 

concept formation, planning, and cognitive flexibility. This study utilized a computerized version 

of this task (Heaton, 1993), which caregivers completed during pre- and post-intervention study 

https://www.zotero.org/google-docs/?yJfUIa
https://www.zotero.org/google-docs/?UuY0TY


 43 

visits on researcher-provided laptops. Computerized versions of this task have been found to be 

psychometrically equivalent to the original version (Artiola i Fortuny & Heaton, 1996; Feldstein 

et al., 1999). Caregivers were presented with a series of four numbered stimulus cards with 

patterns that varied by color, shape, and number. They were told to sort the numbered response 

cards according to different undisclosed sorting rules; respondents were not given explicit 

instructions about how to sort of the cards, only corrective feedback about whether they had 

sorted the cards correctly. Throughout the task, sorting rules would change, and caregivers were 

expected to flexibly adapt their approach to sorting throughout the test administration. Responses 

were tallied in four categories: a) correct; b) errors; c) perseverative errors; d) non-perseverative 

errors. Perseverative errors were defined as responses to newly shifted categories that would 

have been correct for the immediately preceding category. Total raw and standardized scores 

were automatically calculated as part of the computerized WCST. Broadly, higher scores on the 

WCST are considered to reflect stronger abstract reasoning abilities and strengths in several 

related domains of executive functioning including set-shifting, strategic planning, inhibition of 

impulsive responding, and goal-oriented behavioral responding (Chelune & Baer, 1986). This 

study used four scores to evaluate performance across the WCST: the total number of trials 

completed, overall percent accuracy, the percentage of perseverative responses, and the 

percentage of responses aligned with conceptual categories.  

The second computerized behavioral task that caregivers were asked to complete was the 

N-back task (Owen et al., 2005), a continuous performance task that measures working memory 

capacity. Caregivers were presented with a sequence of letters on the screen and asked to press a 

button when the current letter matched the one from n steps earlier in the sequence. For example, 

during the 1-back sequence, caregivers were asked to identify when the letter immediately 

https://www.zotero.org/google-docs/?X1zfhF
https://www.zotero.org/google-docs/?X1zfhF
https://www.zotero.org/google-docs/?6BcfTn
https://www.zotero.org/google-docs/?0F923Y
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beforehand was the same as the current letter on the screen (“one back”); during the 2-back 

sequence caregivers identified when the letter presented “two back” matched the current letter. 

Caregivers were given four conditions: zero-back, one-back, two-back, and three-back. Percent 

accuracy, number of errors, and reaction times were collected across conditions; fewer errors, 

higher accuracy and faster reaction times generally indicate higher levels of working memory 

capacity and executive functioning abilities. This study used four measures as a proxy for 

performance across working memory contexts: a) percent accuracy on the 2-back task; b) percent 

accuracy on the 3-back task; c) overall percent accuracy; and d) the ratio of hits to false alarms.  

Child Behaviors & Socio-Emotional Outcomes 

Caregivers also completed a series of questionnaires that reported on several domains 

relevant to their child’s behavior and socio-emotional functioning. The Parent Daily Report 

(PDR) Total Behavior Score (described in detail in Caregiver Stress) offered insight into the 

number of problematic behaviors that the child engaged in over the past 24 hours. The Total 

Behaviors score – a tally of all endorsed child behaviors – was used as a proxy for child 

externalizing behaviors in the current study(apre = 0.85, apost = 0.86). 

Other child behavior outcomes were measured using a composite of two other scales: the 

Child Behavior Checklist - Preschool version (CBCL/1.5-5; Achenbach, 2001) and the Brief 

Infant-Toddler Social Emotional Assessment (BITSEA; Briggs-Gowan & Carter, 2006). The 

CBCL/1.5-5 is a 99-item checklist that documents child internalizing and externalizing 

behaviors. Caregivers were asked to describe how often their child engaged in specific behaviors 

on a scale of 0 (“Not True”) to 2 (“Very True or Often True”) within the past 2 months. The 

checklist included a variety of items across externalizing (e.g., “Physically attacks people”; apre 

= 0.82, apost = 0.78) and internalizing (e.g., “Nausea, feels sick (without medical cause”; apre = 

https://www.zotero.org/google-docs/?Fafch7
https://www.zotero.org/google-docs/?Fafch7
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0.74, apost = 0.64) behaviors. The BITSEA is a 42-item questionnaire that is used to evaluate 

socio-emotional and behavioral problems in clinical and research settings. Like the CBCL, the 

BITSEA questions ask caregivers to describe their child’s behaviors over the previous month on 

a 3-point Likert scale from 0 (“Not True” to 2 (“Very True”); questions assess the frequency of 

externalizing problems (e.g., aggression, defiance; apre = 0.68, apost = 0.61) and internalizing 

problems (e.g., anxiety, depression; apre = 0.64, apost = 0.46) along with dysregulation (e.g., 

eating and sleeping problems), maladaptive behaviors, and atypical behaviors.  

Due to differences in age norms across these two measures, the CBCL was given to 

children 18 months and older (pre: 65.93%; post: 89.87%) and the BITSEA was administered to 

families with children under 18 months (pre: 34.07%; post: 10.13%). A composite score was 

calculated that reflected the percentage of endorsed items out of the total possible score across 

the CBCL and BITSEA internalizing and externalizing domains, adjusting for missing items. 

The composite scores for internalizing and externalizing behaviors were used in analyses for this 

study.  

Child Language 

In addition to questionnaire-based measures, children completed two behavioral 

assessments of language competency: the Preschool Language Scales-5 (PLS-5; Zimmerman et 

al., 2011) and the Early Social-Communication Scales (ESCS; Mundy et al., 2003). The PLS-5 is 

a norm-referenced and standardized language assessment for children ages 0 to 7 with items that 

range from pre-verbal interaction-based skills to emerging language and early literacy. It consists 

of two primary subscales: a) Auditory Comprehension, which quantifies children’s abilities to 

understand gestures, vocabulary, and language concepts; and b) Expressive Communication, 

which captures children’s ability to produce gestures and language to express themselves and 

https://www.zotero.org/google-docs/?yG1PQ7
https://www.zotero.org/google-docs/?yG1PQ7
https://www.zotero.org/google-docs/?IOjULV
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describe objects and actions. Scores from both domains were summed and three standardized 

scores were calculated (i.e., Total Language, Expressive Communication, Auditory 

Comprehension) to provide an estimate of expressive, receptive, and overall language abilities. 

For families who reported Spanish as their primary home language, the PLS-5 Spanish (PLS-5S; 

n=63; 68.5%) was administered. In this version of the PLS-5, all items are administered first in 

Spanish; all items that receive a score of zero are re-administered in English, allowing the 

opportunity for children to hear questions and respond in either English or Spanish. This method 

– which differs from the monolingual model utilized with other measures collected in this study 

– offers a more complete representation of a bilingual child’s language mastery than single-

language scoring (Peña et al., 2016). The internal consistency of the PLS, as measured by 

Cronbach’s alpha, was acceptable across the intervention period (αpre = 0.61, αpost = 0.79). 

Children also completed the Early Social-Communication Scales (ESCS), a videotaped 

and structured observation that assesses verbal and nonverbal communication skills in children 

between 8 and 30 months. The ESCS protocol dictates a standard set of toys designed to elicit 

social interactions, joint attention, and behavioral requests: wind-up mechanical toys, cars and 

balls that move, books, colorful posters, and a toy comb, hat, and glasses. Children were 

presented with 25 semi-structured situations that encouraged interaction between the researchers 

and the child. Videotaped records were subsequently coded and scored based on developmental 

stage, communicative goal, and whether the child initiated the interaction or responded to the 

researcher’s bid. Three categories of children’s behaviors were scored: a) joint attention 

behaviors (i.e., sharing the focus with a researcher); b) behavioral requests (i.e., using verbal and 

nonverbal behaviors to obtain an object or reach a goal c) social interaction behaviors (i.e., 

engaging in playful turn-taking interactions with others). Across these three categories, behaviors 

https://www.zotero.org/google-docs/?nNwfaT
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are scored based on whether they are child-initiated (i.e., Initiating Joint Attention (αpre = 0.79, 

αpost = 0.81), Initiating Behavioral Requests (αpre = 0.77, αpost = 0.74), Initiating Social Interaction 

(αpre = 0.71, αpost = 0.69), or child responses to the researcher’s communicative bid (i.e., 

Responding to Joint Attention (αpre = 0.21, αpost = 0.11), Responding to Behavioral Requests (αpre 

= 0.60, αpost = 0.65), Responding to Social Interaction (αpre = 0.60, αpost = 0.56). As with the PLS-

5S, children who spoke Spanish at home were offered the opportunity to interact with the 

researcher in both English and Spanish, offering a more complete picture of bilingual 

communication mastery than a monolingual presentation alone.  

Dyadic Free-play Interactions  

Caregivers were asked to complete a series of filmed interaction tasks with their child, 

using a standardized set of age-appropriate toys provided by the researcher. This project utilized 

7-minute film clips of caregivers playing with their children and the provided bag of toys. The 

range of toys offered as options within the provided bags included: a barn with animals, a 

musical airplane, and a set of play utensils and food of different shapes and sizes. This task took 

place in the middle of a series of other filmed dyadic interaction tasks, immediately after book-

reading. Caregivers were instructed to play with the provided toys as they normally would play 

with their child at home.  

Observational Coding Measures for Dyadic Free-play Interactions 

 This study utilized two novel observational coding protocols that were specifically 

developed to quantify behaviors within dyadic play interactions relevant to the FIND theory of 

change. Each coding protocol was created via an iterative development process that included 

extensive pilot testing, conferencing, and collaborative discussion across diverse film contexts. 

These standardized coding protocols were created, tested, and validated prior to their application 
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within this study. Teams of undergraduate research assistants were trained to reliability on a 

series of training videos developed for each coding protocol. Training for the Conversational 

Turns measure took approximately 2 weeks and required coders to reach a 90% match with one 

training video. Training for the FLO measures took place across a 4-week period using five Gold 

Standard training videos. Coders needed to reach at least 80% agreement on three training videos 

before they could begin coding independently. 20% of all films were double-coded and checked 

to ensure adequate inter-rater reliability (>80% agreement and kappa > 0.7).   

Conversational Turns (CT).  

The Conversational Turns (CT) coding tool was developed as a simple and effective way 

to quantify utterances and vocalized serve-and-return interactions between a caregiver and child. 

The protocol was designed for coding use within ELAN Linguistic Annotator software, a 

program specifically designed for language-based coding of audio and video recordings.  It was 

intended to be a simple, straightforward coding scheme that could be applied across a variety of 

contexts to quantify caregiver and child language. Coders set up two language tiers in ELAN for 

utterance coding: one to capture utterances made by the target child and one for the caregiver. 

Segments of film that contained more than two people (e.g., siblings, researcher interactions) 

were excluded from analysis. Figure 3 includes the CT coding rules that served as guidance for 

what counts as an utterance, where utterances start and stop, and for whom utterances should be 

coded. Reliability across all coded films (n = 29) was very high; inter-rater reliability was 

measured three ways: a) percent match between coders at the 0.5-second level; b) Cohen’s 

kappa; and c) Pearson’s r calculated by aggregating utterance data into 15-second bins. 

Reliability was calculated separately for Parent Utterances (91.75% match; r = 0.898, k = 0.805) 

and Child Utterances (95.73% match; r = 0.859, k = 0.719). 
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Figure 3 

Coding Rules for the CT Coding Tool 
 

a) Mark any sound that you think was made by the vocal tract (i.e., larynx, throat, mouth, lips, etc.) 
In order to count as an utterance, the sound must have communicative intent (e.g., words, sound 
effects, gurgling). Coughing, sneezing, and involuntary sounds from the vocal tract should not be 
marked as utterances.  
 

b) Be as accurate as possible when setting utterance boundaries – try to be within tenths of a second. 
Pauses between phrases that are greater than 0.25 seconds and/or obvious changes in sound 
effects to indicate a change in concept should be marked as separate utterances.  
 

c) Caregiver and child utterances should ONLY be coded for the target child and target caregiver in 
the dyadic interaction. Do not mark utterances from other adults, children, or electronics 
(including toys, radio, music, or TV).  

 

 After behavioral coding was completed, coded data was exported and run through the 

chattr package in R (Casillas & Scaff, 2021). Six primary metrics were calculated: Number of 

Child Utterances, Mean Length of Child Utterances, Number of Adult Utterances, Mean Length 

of Adult Utterances, Total Conversational Turns, and Conversational Turns per Minute. 

“Conversational Turns” were defined as a three-utterance sequence where child and adult 

speakers took turns engaging in verbal back-and-forth interaction (i.e., parent-child-parent or 

child-parent-child sequences of utterances). Figure 4 shows an example of a parent-child-parent 

conversational turn (in orange) taken as a screenshot from the ELAN coding interface. Turns 

were calculated using a latency threshold of 5 seconds to establish contingency between 

speakers, consistent with the definition of conversational turns employed by LENA and the 

established precedent by other researchers who have published on this construct (Donnelly & 

Kidd, 2021; Ferjan Ramírez et al., 2021; Romeo, Leonard, et al., 2018). 

https://www.zotero.org/google-docs/?5dE7fS
https://www.zotero.org/google-docs/?5dE7fS
https://www.zotero.org/google-docs/?5dE7fS
https://www.zotero.org/google-docs/?5dE7fS
https://www.zotero.org/google-docs/?giAgKK
https://www.zotero.org/google-docs/?giAgKK
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Figure 4 

Manual Coding of Utterances and Conversational Turns 

 

Prior Validation of the CT Coding Tool. 

 Following the development of the CT protocol, some preliminary validation work was 

completed that offers insight into the relationship between parent-child utterances, verbal back-

and-forth, and other parent and child outcome measures. Correlations between the six CT metrics 

and related caregiver outcomes are reported in Table 1. Most notably, Child Utterances are 

significantly correlated with several subscales of the Parenting Stress Index: Dysfunctional 

Interaction, Difficult Child, and Total Stress, suggesting that higher levels of parental stress are 

significantly correlated with increased Child Utterances. Parent Utterances are also significantly 

correlated with the PSI Dysfunctional Interaction and Difficult Child scales, while 

Conversational Turns are significantly related to the PSI Difficult Child and Total Stress 

subscales. Overall, there is a robust connection between parent stress and increased back-and-

forth verbal interaction, although causality and directional effects remain unclear. Parent 

Utterances are negatively correlated with discipline and limit setting, suggesting that parents who 

feel most confident about their ability to set limits also tend to talk less during play interactions. 

Finally, it should be noted that there is a strong correlation between caregiver self-reported 

ethnicity and observed Parent Utterances during play, with Hispanic caregivers speaking 

significantly more than their non-Hispanic counterparts during dyadic play.  
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Table 1 

Correlations between Caregiver Outcome Measures and Conversational Turns 

Caregiver 
Measures Subscales # Child 

Utterances 

M Dur 
Child 
Utterances 

# Parent 
Utterances 

M Dur. 
Parent 
Utterances 

CT CT / 
min 

Stress PSI Parental Distress 0.070 -0.026 0.071 0.076 0.073 0.077 

PSI Dysfunctional 
Interaction 

0.179* 0.027 0.174* 0.045 0.156 0.154 

PSI Difficult Child 0.301** 0.067 0.179* 0.092 0.303** 0.288** 

PSI Total Stress 0.228** 0.029 0.169 0.090 0.224* 0.218* 

Severity of Economic 
Stress 

-0.138 0.093 -0.128 0.118 -0.141 -0.131 

Self-Efficacy SEPTI Nurturance  -0.257 -0.221 0.049 -0.075 -0.217 -0.224 

SEPTI Discipline/ 
Limit Setting 

-0.020 -0.247 -.376* 0.048 0.14 0.028 

SEPTI Teaching 0.001 -0.114 0.216 0.195 -0.42 -0.045 

SEPTI 
Structure/Routines 

-0.004 -0.285 0.211 0.084 0.064 0.069 

SEPTI Total Score -0.072 -0.296 -0.301 0.070 -0.039 -0.035 

Sense of 
Competence 

PSOC -0.172 -0.059 0.035 -0.071 -0.127 -0.126 

Parent Adverse 
Experiences 

Parent ACES -0.023 0.081 -0.067 0.133 -0.025 -0.028 

Caregiver 
Ethnicity 

Hispanic 0.050 -0.102 0.308** -0.061 -0.153 0.149 

* p < 0.05, **p < 0.001 

Correlations between CT subscales and related child outcomes are reported in Table 2. 

Most notably, there are robust associations between Child Utterances, Conversational Turns, and 

child language outcomes: Child Utterances are significantly correlated with PLS measures of 

receptive and expressive language, along with the ESCS Initiating Social Interaction subscale, 

Responding to Joint Attention, and Responding to Joint Interaction. Conversational Turns are 

significantly correlated with PLS Auditory Comprehension, ESCS Responding to Joint 
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Attention, and ESCS Responding to Social Interaction. There were also significant associations 

between Child Utterances, Conversational Turns, and BITSEA externalizing behaviors. 

Although these associations were not significant across other measures of child externalizing 

(e.g., CBCL, PDR), the relationship between difficult child behaviors and child verbalizations 

parallels the associations seen between Child Utterances and the PSI Difficult Child and 

Dysfunctional Interaction subscales (see Table 1).  

Table 2 

Correlations between Child Measures and Conversational Turns 

Child Measures Subscales # Child 
Utterances 

M Dur. 
Child 
Utterances 

# Parent 
Utterances 

M Dur. 
Parent 
Utterances 

CT CT / min 

Internalizing 
Behaviors 

BITSEA Internalizing 0.155 -0.245 -0.24 -0.161 0.221 0.240 

CBCL Internalizing 0.027 -0.015 -0.067 -0.121 -0.007 -0.019 

Externalizing 
Behaviors 

BITSEA Externalizing 0.428** -0.193 0.161 0.139 0.420** 0.381* 

CBCL Externalizing 0.023 0.133 -0.164 0.015 -0.051 -0.058 

PDR Total Problems -0.019 -0.005 0.066 -0.054 0.004 -0.03 

Child Language 
 

PLS Auditory 
Comprehension 

0.291** 0.065 0.165 0.002 0.284** 0.271** 

PLS Expressive 
Communication 

0.226* 0.018 0.109 0.108 0.202 0.191 

ESCS Initiating 
Behavior Request 

0.032 -0.011 0.106 0.178 0.061 0.081 

ESCS Initiating Joint 
Attention 

0.167 0.060 0.031 0.060 0.182 0.191 

ESCS Initiating Social 
Interaction 

0.214* -0.031 -0.119 0.010 0.158 0.169 

ESCS Responding to 
Behavior Request 

0.131 -0.108 0.086 -0.106 0.174 0.175 

ESCS Responding to 
Joint Attention 

0.435** 0.124 0.071 0.119 0.419** 0.428** 

ESCS Responding to 
Social Interaction 

0.246* 0.065 0.119 0.066 0.229* 0.223* 

* p < 0.05, **p < 0.001 
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Ultimately, results from this early validation of the CT measure suggest strong 

associations between Child Utterances and Conversational Turns during interactive dyadic play 

and other outcomes. Children who verbalize more during dyadic play tend to have stronger 

auditory comprehension and expressive language skills, initiate social interactions more, and 

more consistently respond to bids from caregivers. These “talkative” children are also more 

likely to engage in externalizing behaviors or be rated by their caregivers as “difficult.” There is 

a significant positive association between child verbalization, dyadic conversation, and caregiver 

stress, and a negative correlation between caregivers’ perceived confidence in their ability to set 

limits and the amount that they talk during play interactions. Based on these associations 

between Conversational Turns and other relevant measures for this study, three CT subscales 

were chosen for evaluation within this study: Child Utterances, Parent Utterances, and 

Conversational Turns.  

Follow-Lead-Other (FLO). 

The FLO Coding Tool was designed to capture the extent to which caregivers engage in 

Leading and Following behaviors during dyadic interactions. The protocol was developed for use 

with Noldus Observer XT, a software program specifically designed for research-based video 

coding. Figure 5 outlines the FLO decisional flow chart, which explains how the four codes (No 

Code, Other, Leading, and Following) are utilized.  
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Figure 5 

Decision Flow-Chart Outlining Coding Decisions for the FLO Coding Tool 

 

The “No Code” and “Other” codes were applied to segments of film where the caregiver 

and child were not fully engaged with each other, either due to distractions or engagements in 

parallel interests (“Other”) or when film quality impacted coders’ ability to accurately code 

interactions (“No Code”). “Leading” was coded during moments where the caregiver was 

changing the direction of play, teaching, or directing the child’s attention. In contrast, 

“Following” behaviors occurred when caregivers allowed the child to lead the play, sitting back 

and supplementing the child’s interests without intrusion or directions. An accompanying 

glossary (Figure 6) provides more expansive definitions of each behavior and outlines specific 

examples of dyadic behaviors aligned with each code. 
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Figure 6 

An Expanded Glossary of Terms Relevant to the FLO Coding Tool 

FLO Coding Glossary 

Overall, this coding scheme aims to quantify caregiver behaviors within the context of dyadic free play interactions. During play, 
we consider the child’s “spotlight” of attention. The determination of “following” and “leading” refers to whether the caregiver is 
in control of the child’s spotlight.  

This glossary is designed to complement the FLO Coding flowchart. Coders should follow coding decisions outlined by the 
flowchart. Definitions of each behavior are outlined in more detail below. 

Following (F): 
• Caregiver is attentively engaged with the child and paying attention to what the child is doing (i.e., the child is in control of 

the “spotlight”) 
o Caregiver is sharing the child’s focus. 
o Caregiver is not physically controlling the play (e.g., they may be sitting back to let the child lead) 

• Caregiver is supplementing the child’s activity without changing the direction of play. 
o Examples:  

§ Caregiver naming something the child is doing/playing with 
§ Responding to a child’s serve without changing the direction of play or changing the focus of a 

conversation. 
§ Caregiver is curious about something the child is doing (e.g., “wondering”) 

Leading (L):  
• Caregiver is actively engaged in directing the trajectory of the child’s play (i.e., the caregiver is in control of the “spotlight”) 

o Caregiver may be physically controlling/manipulating the toy or the play. 
o Caregiver may be “teaching” or guiding the child’s actions. 
o Caregiver may be directing the child through commands. 

§ E.g., limit setting (“No”) would fall into this category. 
§ E.g., a child responding directly to a question or following an instruction from the caregiver is still 

considered leading. 
o Caregiver may change the direction of play from one thing to another. 
o Caregiver may add things to the play that the child is currently not focused on. 
o Caregiver may be diverting the child’s attention away from their current interest.  

Other (O): 
• Caregiver is disengaged or not interacting with child; caregiver is not sharing the child’s focus.  

o Examples: 
§  Caregiver using their phone or distracted by something else. 
§ Caregiver and child are interacting with different toys (parallel play) 

Not Codable (N): 
• If any part of the interaction is not visible/audible and the quality of the film makes it too difficult to make a coding 

decision, the coder should choose “No Code.” 
o Both caregiver and child need to be in the frame 

§ If either child or caregiver is off-screen it should be coded “No Code” 
§ You need to be able to determine where the caregiver’s attention is focused (i.e., sharing the child’s 

focus or not) in order for a video to be considered “codeable.”  
• Note: it is usually necessary for the caregiver’s face/eyes to be visible in order to code, 

but there are some exceptions (e.g., where you can see the back of the caregiver’s head 
but can tell what they are doing via audio or other visual cues) 

o Interaction between caregiver and child needs to be audible. 
• Generally speaking, interactions that have more than two participants (i.e. multiple children or multiple caregivers) 

cannot be coded using the FLO Coding Protocol 

o While coding: If there is a third person present who is interacting in such a way that the caregiver’s attention 
is shifted/changed in some way (for more than 2 seconds), then the coder should select “No Code.” 
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 At the completion of the coding process, segments marked as “No Code” were removed 

and percentages of Following, Leading, or Other behaviors were calculated based on the 

percentage of time caregivers spent engaged in each behavior within the codeable segment of 

video. The inter-rater reliability of double-coded films (n=53) was calculated using Noldus 

Observer XT to compare both the duration and sequence of coded behaviors (% agreement = 

90.08%; Kappa = 0.84; Rho = 0.97). 

Prior Validation of FLO. 

 Following the development of the FLO Coding Tool, preliminary validation analyses 

were conducted to evaluate the relationship between FLO behaviors and other child and 

caregiver outcomes. Relationships between key caregiver outcome measures and Following, 

Leading, and Other behaviors are outlined in detail in Table 3. There are strong associations 

between parents’ self-reported confidence in their ability to set limits and the percentage of time 

they spend leading during dyadic play. In contrast, parents who endorsed confidence in their 

teaching abilities tended to follow their children’s lead during play more often. There were no 

significant correlations between parent’s overall reported levels of stress, exposure to adversity, 

or sense of competence and FLO behaviors. Notably, there were significant correlations between 

caregivers’ ethnicity and FLO behaviors, where Hispanic caregivers were more likely to direct 

play and less likely to follow their children’s lead than non-Hispanic caregivers.  
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Table 3 

Correlations between Caregiver Measures and FLO 

Caregiver Measures Subscales % Following % Leading % Other 

Stress PSI Parental Distress -0.099 0.108 0.116 

PSI Dysfunctional Interaction -0.078 0.002 0.011 

PSI Difficult Child -0.026 -0.024 0.000 

PSI Total Stress 0.032 -0.066 0.258 

Severity of Economic Stress -0.059 0.004 0.036 

Self-Efficacy SEPTI Nurturance  0.170 -0.065 0.278 

SEPTI Discipline/Limit 
Setting 

0.149 0.550** -0.329 

SEPTI Teaching 0.482* -0.370 0.265 

SEPTI Structure/Routines -0.061 0.082 -0.072 

SEPTI Total Score 0.105 -0.145 -0.245 

Sense of 
Competence 

PSOC -0.055 0.089 0.205 

Parent Adverse 
Experiences 

Parent ACES -0.021 -0.027 -0.061 

Caregiver Ethnicity Hispanic -0.298** 0.302** -0.115 

* p < 0.05, **p < 0.001 

FLO behaviors were also compared to several child outcome measures, highlighting 

significant associations between Follow/Lead behaviors and child internalizing, externalizing, 

and language measures. Specifically, Following is associated with lower rates of child 

internalizing behaviors, suggesting a relationship between caregiver FLO behaviors and their 

children’s mental health. Caregiver Leading is significantly correlated with internalizing 

behaviors and negatively correlated with externalizing child behaviors. Caregiver Following 

behaviors are also associated with higher child expressive language scores and higher levels of 
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child-initiated social interaction; Leading is negatively correlated with child-initiated social 

interaction and responses to caregiver bids for joint attention. Ultimately, these preliminary 

associations suggest that caregivers’ Following behaviors may be related to higher child 

language outcomes and reduced internalizing behaviors.  

Table 4 

Correlations between Child Measures and FLO 

Child Measures Subscales % Following % Leading % Other 

Internalizing 
Behaviors 

BITSEA Internalizing -0.019 -0.089 0.366 

CBCL Internalizing -0.460* 0.478** -0.359 

Externalizing 
Behaviors 

BITSEA Externalizing 0.294 -0.356* 0.089 

CBCL Externalizing -0.203 0.284 -0.318 

PDR Total Problems -0.058 0.064 0.141 

Child Language 
 

PLS Auditory Comprehension 0.094 -0.062 -0.207 

PLS Expressive Communication 0.255* -0.187 -0.199 

ESCS Initiating Behavior Request 0.085 -0.182 0.046 

ESCS Initiating Joint Attention 0.077 -0.153 -0.038 

ESCS Initiating Social Interaction 0.231* -0.288* 0.052 

ESCS Responding to Behavior Request 0.062 -0.116 -0.032 

ESCS Responding to Joint Attention 0.177 -0.216* 0.006 

ESCS Responding to Social Interaction 0.067 -0.146 -0.051 

* p < 0.05, **p < 0.001 

 Data Analysis Plan and Hypotheses 

Before conducting primary analyses, clinical and demographic characteristics of the 

sample were summarized, along with key descriptive statistics for all key study measures. A 
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summary of relevant means for the FIND and Control groups at baseline and post-intervention 

visits is provided in Results, including caregiver measures (i.e., parent sense of competence, 

parent self-efficacy, parent stress, parental depression and anxiety, and parent executive 

function), child measures (i.e., externalizing and internalizing behaviors, expressive 

communication, auditory comprehension, total language, and relevant domains of social 

communication measured by the ESCS), and dyadic measures (i.e., Child Utterances, Parent 

Utterances, Mean Length of Child and Parent Utterances, Conversational Turns, Following, and 

Leading behaviors). Repeated-measures ANOVAs were conducted to evaluate significant 

changes in key variables across the intervention period and significant interactions between 

group and time. Zero-order correlations between demographic variables and key measures are 

also presented in Results; these correlations were used to establish which covariates to include in 

relevant models. Multivariate linear regressions were used to evaluate Aim 1 and Aim 2 

hypotheses; the PROCESS mediation model (Hayes, 2012) was used to evaluate Aim 3 

hypotheses.   

Analytic Plan for Aim 1 

For Hypothesis 1, ordinary least squares regression models were run to evaluate the 

effects of the FIND intervention on several dyadic interaction measures: a) Child Utterances; b) 

Parent Utterances; c) Conversational Turns; d) parental Following behaviors; and e) parental 

Leading behaviors.  All models run included post-intervention outcome measures as the 

dependent variable and baseline values, condition, and statistically indicated covariates as 

predictors. 
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Analytic Plan for Aim 2 

 Hypotheses relevant to Aim 2 were evaluated using ordinary least squares regression 

models to evaluate how post-intervention dyadic measures (e.g., post-intervention Child 

Utterances, post-intervention Following behaviors) predict post-intervention caregiver and child 

outcome measures. All models run included post-intervention outcome measures as the 

dependent variable and post-intervention dyadic measures, condition, and statistically indicated 

covariates as predictors.  

Analytic Plan for Aim 3 

Aim 3 hypotheses probe the possibility of mediation effects, specifically looking at how 

dyadic interaction variables mediate child and caregiver outcomes. Mediation effects were tested 

using the PROCESS macro in SPSS (Hayes, 2012), which reports regression statistics for Paths 

A and B, along with estimates for the direct and indirect effects. Mediation models were only 

tested for models that showed significant Path A and Path B results after Study Aims 1 and 2 

were completed; pathways included in mediation analyses also needed to show evidence of 

significant intervention-related change across outcome variables, assessed during the evaluation 

of preliminary descriptive statistics across measures (see Tables 7, 8, 9). Mediation effects for 

any models with marginally significant pathways were tested post-hoc as exploratory analyses.  

Covariates 

Bivariate correlation analyses at baseline determined relationships between key 

demographic variables and measures of interest (i.e., key caregiver, child, and dyadic outcomes). 

Relevant covariates were included in models where they were statistically indicated; a full 

summary of statistically significant covariates and their relationships with key variables is 

included in the Results (see Tables 10, 11, 12). Potential covariates that were not significantly 
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correlated with key measures within a given statistical model were omitted to preserve statistical 

power.  

Addressing Multicollinearity. 

It should be noted that several analyses in the current study included both administration 

language and caregiver ethnicity as covariates (Hypotheses 1d-e, 2d-i, 3d-i) since these two 

variables were significantly associated with caregiver Following behaviors coded using the FLO 

Coding Tool. Although the correlation between these two measures was high (0.727, p<0.001), 

these two variables do capture important and separate information about participating families. 

Decisions about the inclusion and exclusion of covariates were made using a multicollinearity 

threshold of 0.2 and 5 for Tolerance and VIF statistics respectively (Kim, 2019). All covariates 

included in the models for the current study met this threshold (>0.4 Tolerance and <3 for VIF), 

with no covariates excluded for issues with multicollinearity.  

Missing Data 

The current study collected a large number of measures from caregivers and children at 

each study visit. Although all 92 included participants did complete both pre- and post-

intervention visits, there was still a sizeable amount of missing data from participants who did 

not complete all questionnaires or could not complete all interactive or behavioral tasks. Table 5 

outlines the final n for each collected measure, including the total number of missing cases per 

variable. Data was missing completely at random based on Little’s test (Little, 1988; χ2(5556) = 

482.875 p =.999). Accordingly, the decision was made not to impute missing data using single or 

multiple imputation techniques; all analyses were conducted using complete case analyses, 

omitting participants with missing data relevant to the probed hypothesis (Dettori et al., 2018; T. 

Little et al., 2014).    

https://www.zotero.org/google-docs/?aGj1tY
https://www.zotero.org/google-docs/?L6n1pE
https://www.zotero.org/google-docs/?p8TXdm
https://www.zotero.org/google-docs/?p8TXdm
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Table 5 

Missing Data at Pre- and Post-Intervention Time Points 

Variable Pre-Intervention n (Missing) Post-Intervention n (Missing) 

Parent Age 92  

Child Age 92  

Child Sex 92  

Condition 92  

Language Spoken 92  

Caregiver Race 91 (1)  

Caregiver Ethnicity 92  

Parent Education 91 (1)  

Caregiver employment 92  

Household Income 91 (1)  

Parent ACES 92  

Child Adversity 88 (4)  

PSOC 92 85 (5) 

SEPTI 82 (10) 81 (11) 

PSI 92 87 (5) 

PDR 69 (23) 69 (23) 

CES-D Depression 92 87 (5) 

GAD-7 Anxiety 92 87 (5) 

N-Back 71 (21) 74 (18) 

WCST 91 (1) 88 (4) 

Internalizing Composite 
(BITSEA/CBCL) 

64 (28) 79 (13) 

Externalizing Composite 
(BITSEA/CBCL) 

64 (28) 79 (13) 

PLS 63 (29) 74 (18) 

ESCS 67 (25) 62 (29) 

CT (Videos Coded) 89 (3) 87 (5) 

FLO (Videos Coded)  82 (10) 80 (12) 
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CHAPTER 3: RESULTS 

Sociodemographic Sample Characteristics & Key Descriptive Statistics 

 Clinical and demographic characteristics of the sample are briefly summarized in this 

section and described in Table 6 below. Independent samples t-tests were run to compare 

differences in key demographic variables between the FIND and Control groups. There were 

significantly more boys than girls in the FIND group (M = 51.85%, SD = 0.50) compared to the 

Control group (M = 28.95%, SD = 0.46; t(90) = -2.224, p = 0.029). Additionally, children in the 

control group had experienced a higher number of adverse life events (M = 1.35, SD = 1.58) 

compared to children in the control group (M = 0.58, SD = 0.94; t(86) = -2.591, p = 0.011). No 

other demographic variables were statistically different between the two groups (p > 0.1).  

Table 6 

Clinical and Demographic Characteristics of the Sample 

Variable Caregiver Child 

Age (M, SD) 33.18 years (6.16) 24.83 months (9.69) 

Gender  (n, %)   

        Female 91 (98.9%) 39 (42.4%) 

        Male 1 (1.1%) 53 (57.6%) 

Race (n, %)   

       Caucasian/White 76 (82.6%) 77 (83.7%) 

       Black or African American 6 (6.5%) 3 (3.3%) 

       Native American 1 (1.1%) 1 (1.1%) 

       Other Pacific Islander 1 (1.1%)  

       Biracial/Multiracial 7 (7.6%) 10 (10.9%) 

Ethnicity  (n, %)   

     Non-Hispanic White 18 (19.6%) 19 (20.7%) 

     Hispanic or Latinx 74 (80.4%) 72 (78.3%) 
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Table 6 (continued) 

Variable Caregiver Child 

Immigration Status (n, %)   

     US-born 29 (31.5%)  

     Hispanic immigrant 63 (68.5%)  

Language Spoken at Home  (n, %)   

     Only Spanish 56 (60.9%)  

     Mix of Spanish and English 14 (15.2%)  

     Only English 15 (16.3%)  

Parent Education   

     Less than a high school degree 26 (28.6%)  

     High school graduate or GED 27 (29.7%)  

     Some college or technical school 14 (26.4%)  

     4 year college graduate 8 (8.8%  

     Master’s or Doctorate degree 6 (6.6%)  

Parent Marital Status   

     Never married 62 (67.4%)  

     Married 11 (12.0%)  

     Widowed 2 (2.2%)  

     Separated 3 (3.3%)  

     Divorced 14 (15.2%)  

Household Yearly Income (M, SD) $27,173.68 (18639.7)  

# of people in household (M, SD) 2.3 (0.94) 2.75 (1.3) 

% of Poverty Threshold   

      50% 15 (16.3%)  

     100% 42 (45.7%)  

     150% 19 (20.7%)  

     200% 7 (7.6%)  

     >200% 7 (7.6%)  

Adverse Childhood Experiences (mean; SD) 2.22 (2.0) 1.03 (1.40) 
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Age, Sex, and Race/Ethnicity 

The mean age for parents was 33.2 years (SD = 6.16, range 20 - 50); all primary 

caregivers enrolled in this study were mothers (98.9%) except for one participating father. The 

mean age of child participants was 30 months (SD = 9.95, range 10 - 51), with 53 boys (57.6%) 

and 39 girls (42.4%). The majority of caregivers identified as Caucasian/White (82.6%), with an 

additional 7.6% identifying as biracial or multiracial, 6.5% identifying as Black/African 

American, 1.1% Native American, and 1.1% Pacific Islander. Within this sample, 83.7% of 

children were Caucasian/White, 10.9% were biracial or multiracial, 3.3% of children were 

Black/African American, and 1.1% were Native American. 80.4% of caregivers and 78.3% of 

children in this sample identified as Hispanic or Latinx.  

Immigration Status and Home Language 

68.5% of caregivers in this sample identified as immigrants from other countries while 

only 31.5% reported being US-born. The majority of these parents (n = 58; 63.1%) immigrated 

from Mexico, with other parents reporting Benin, Bulgaria, Guatemala, and Peru as countries of 

origin. 56 (60.9%) of participating families reported using only Spanish at home, 4.3% reported 

using mostly Spanish, 10.9% reported using both Spanish and English, and 16.3% reported using 

only English. Caregivers were asked to choose their preferred language of administration for 

FIND intervention visits, communication with researchers, and relevant research measures; 63 

(68.5%) chose to communicate in Spanish and 29 (31.5%) chose English. 34.1% of caregivers 

reported having received English as a Second Language (ESL) services.  

Household Income & Parent Education 

The mean household income was $27,173.68; notably, there was a wide range of incomes 

reported ($3000 - $135,000) with a significant outlier at the high end of the range ($135,000). 
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The average number of people supported by this income was 5.0 people (average 2.3 adults and 

2.75 children per home, range 2-9 household members). 57 families (63.3%) met criteria for 

living under the national poverty line and 92.2% met criteria for living within 200% of the 

poverty line. 69.7% of caregivers reported current unemployment, with only 11.0% reporting 

working full time. 76.9% of primary caregivers in this study reported staying home with their 

children full-time.  

There was a wide range of educational levels attained by parents within this sample. 

13.2% did not attend high school and 15.4% reported attending some high school; 29.7% of 

parents graduated from high school or received a GED, 26.4% attended some college or 

technical school, 8.8% graduated from a 4-year college, and 6.6% had done some graduate 

school or received a graduate degree.  

Social Welfare Benefits & Demographic Risk Factors 

The majority of participating caregivers reported that they had never been married 

(67.4%); 51.2% of caregivers were divorced, 12.0% were married, 3.3% were separated, and 

2.2% of caregivers were widowed. The majority of caregivers also endorsed other demographic 

risk factors: 88.0% reported currently serving as a single parent, 69.7% reported being 

unemployed, 38.0% reported having their first child during adolescence, 28.6% had earned less 

than a GED, and 18.7% reported current or past receipt of Temporary Assistance for Needy 

Families (TANF). Of those five identified risk factors (single parenthood, unemployment, teen 

parenthood, less than a GED, and TANF), 97.8% of participants endorsed at least one risk factor 

and 76.1% endorsed two or more risk factors.   

Families participating in this study reported high use of social welfare support systems. 

54.4% of families reported previous or current use of food stamps, 84.6% reported previous or 
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current use of WIC (Special Supplemental Nutrition Program for Women, Infants, and Children) 

and 12.1% were currently in welfare-supported housing. 86.8% received government-sponsored 

medical insurance and 26.5% reported past or current use of mental health services (e.g., 

psychologist, therapist, support group). 

Caregiver Adversity Exposure 

Parents reported on their own experiences with adverse events during their childhood 

using the Adverse Child Experiences questionnaire. The average number of ACES reported was 

2.22; the majority of caregivers endorsed experiencing 0-3 ACES (71.7%), with 17.4% of 

caregivers endorsing 4-5 adverse childhood experiences and 10.9% endorsing 6 or more. The 

most common ACE exposures were parent separation or divorce (n = 32, 34.8%) and exposure to 

a substance-abusing household member (n = 31, 33.7%). A significant proportion of caregivers 

also reported exposure to physical abuse (n = 25, 27.2%) or sexual abuse (n = 25, 27.2%), 

exposure to domestic violence (n = 19, 20.7%), exposure to a household member with mental 

illness (n = 19, 20.7%), emotional neglect (n=19, 20.7%), physical neglect (n = 15, 16.3%), 

emotional abuse (n = 11, 12.0%), and having an incarcerated caregiver (n = 8, 8.8%) during 

their own childhood.  

Child Adversity Exposure 

Caregivers also completed a portion of the Life Events Checklist (LEC) on behalf of their 

children, which catalogued various child exposures to adverse experiences. The average number 

of negative life events experienced by children in this study was 1.03 (SD = 1.04), with 53.4% (n 

= 47) of children having experienced at least one adverse event. 28.3% of the sample (n = 26) 

had experienced one negative life event, 8.7% (n = 8) had experienced two negative life events, 

and 14.8% (n = 13) had experienced 3 or more negative life events. The majority of these 
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children had experienced significant family conflict (n = 36, 40.9%), including separation or 

divorce, exposure to family arguments, or disruption in caregiver relationships. 9.1% of the 

sample (n = 8) had exposure to economic stressors (e.g., food insecurity, access to basic 

necessities), 9.1% (n = 8) of the sample had exposure to violence, and 1.1% (n = 1) had exposure 

to discrimination-based stressors. Given the ages of the children in this study (< 3 years), this 

variable is also an indication of recent family experiences of conflict, economic stressors, 

violence, and other stressors.  

Comparison of Key Study Variables at Pre- and Post-Intervention 

The means and standard deviations for key outcome measures are summarized by group 

(FIND vs. Control group) at pre- and post-intervention time points and presented in Tables 7, 8, 

and 9. Independent sample t-tests were conducted to test for significant differences between 

groups at the pre-intervention time point; t and p values for these between-group differences are 

also listed in Tables 7, 8, and 9. Repeated-measures ANOVAs were conducted to evaluate 

whether group means changed significantly across the intervention period; F and p values 

highlighting intervention effects (Time*Condition interaction) are listed in each corresponding 

table. Further analysis of change in outcome measures over time will be presented according to 

each study aim and organized by hypothesis throughout the results section.  
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Table 7 

Comparison of Caregiver Group Means at Pre- and Post- Intervention 

Variable Pre-Intervention 
Mean (SD) 

Baseline Group 
Differences 

Post-Intervention  
Mean (SD) 

Intervention 
Effects 

(ANOVA) 

 FIND Control t p FIND Control F p 

PSOC 39.22 
(4.63) 

40.39 
(4.43) 

1.217 0.227 41.14 
(4.70) 

40.44 
(4.53) 

4.750 0.032* 

SEPTI Total 153.87 
(17.12) 

151.51 
(19.01) 

-0.589 0.558 163.45 
(2.48) 

158.30 
(2.79) 

1.233 0.271 

SEPTI Nurturance 42.21 
(3.46) 

41.03 
(3.92) 

-1.45 0.152 42.09 
(4.06) 

42.20 
(3.55) 

0.733 0.395 

SEPTI Discipline/ 
Limit Setting 

28.11 
(7.34) 

27.77 
(7.26) 

-0.205 0.838 31.67 
(6.86) 

30.31 
(6.84) 

0.655 0.421 

SEPTI Teaching 45.30 
(5.99) 

45.83 
(5.12) 

0.422 0.674 48.67 
(5.13) 

46.80 
(6.07) 

5.435 0.023* 

SEPTI Instrumental 
Care/Routines 

38.25 
(6.98) 

36.88 
(8.64) 

-0.794 0.430 39.61 
(6.53) 

39.42 
(7.13) 

0.299 0.586 

PSI Total 70.50 
(16.55) 

71.84 
(19.83) 

0.353 0.725 64.37 
(22.62) 

65.75 
(20.02) 

0.015 0.904 

PSI Parental Distress 27.48 
(6.84) 

27.84 
(8.79) 

0.221 0.825 23.77 
(9.39) 

24.94 
(8.98) 

0.140 0.709 

PSI Dysfunctional 
Interaction 

18.17 
(5.15) 

18.74 
(6.09) 

0.485 0.629 18.471 
(8.28) 

17.58 
(6.11) 

0.850 0.359 

PSI Difficult Child 24.85 
(8.88) 

25.26 
(8.05) 

0.227 0.821 22.14 
(8.19) 

23.22 
(7.89) 

0.037 0.849 

PDR Daily Stress 1.37 
(1.20) 

1.28 
(0.84) 

-0.313 0.755 1.17 
(1.02) 

1.37 
(1.25) 

0.013 0.911 

PDR Sum of Daily Hassles 6.36 
(6.66) 

7.76 
(6.48) 

0.845 0.401 6.14 
(4.83) 

7.13 
(5.07) 

0.574 0.452 

PDR Negative Mood 8.00 
(7.07) 

8.36 
(7.54) 

0.198 0.843 4.67 
(5.10) 

6.50 
(8.51) 

0.907 0.346 

PDR Positive Mood 9.23 
(2.92) 

9.66 
(2.15) 

0.647 0.520 16.97 
(6.89) 

16.37 
(6.30)  

0.001 0.980 

CES-D (Depression) 10.07 
(6.68) 

11.21 
(9.73) 

0.665 0.508 10.65 
(7.98) 

12.66 
(8.69) 

1.15 0.286 

GAD-7 (Anxiety) 5.19 
(4.01) 

5.21 
(4.81) 

0.027 0.978 4.83 
(4.18) 

3.54 
(3.28) 

2.068 0.154 

N-Back % Accuracy 2-back 83.78 
(7.44) 

83.93 
(8.29) 

-0.074 0.941 85.01 
(7.59) 

84.72 
(9.62) 

0.325 0.571 
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Table 7 (continued)         

Variable Pre-Intervention 
Mean (SD) 

 

Baseline Group 
Differences 

Post-Intervention 
Mean (SD) 

Intervention 
Effects 

(ANOVA) 

 FIND Control t p FIND Control F p 

 
N-Back % Accuracy 3-back  

 
80.21 
(7.40) 

 
79.75 
(5.83) 

 
-0.284 

 
0.777 

 
79.14 
(8.45) 

 
78.42 
(7.21) 

 
0.009 

 
0.924 

N-Back % Accuracy Total 86.44 
(6.74) 

87.08 
(5.76) 

0.423 0.674 87.18 
(6.01) 

86.51 
(6.67) 

1.717 0.195 

N-Back Hits/False Alarms 6.88 
(8.15) 

5.69 
(4.49) 

-0.713 0.239 6.46 
(5.43) 

8.02 
(9.72) 

0.066 0.798 

WCST Trials Completed 104.78 
(29.91) 

102.73 
(32.21) 

-0.311 0.757 98.60 
(33.38) 

96.00 
(35.62) 

0.024 0.876 

WCST % Accuracy 41.22 
(12.03) 

39.85 
(14.57) 

-0.492 0.312 46.52 
(15.48) 

46.20 
(14.42) 

0.174 0.678 

WCST % Perseverative  8.41 
(7.09) 

8.38% 
(6.74) 

-0.019 0.492 7.74 
(5.44) 

8.26 
(8.43) 

0.114 0.736 

WCST % Conceptual  24.49 
(17.01) 

24.29% 
(20.20) 

-0.051 0.959 29.32 
(20.82) 

30.97 
(22.00) 

0.153 0.697 

 

Caregiver Self-Efficacy 

PSOC. 

At the pre-intervention visit, the mean caregiver PSOC score was 39.22 (SD = 4.63) for 

caregivers in the FIND group and 40.39 (SD = 4.43) for caregivers in the control group. At 

baseline, these between-group means were not significantly different from each other (t(90) = 

1.217, p = 0.227). At post-intervention, FIND caregivers had a mean PSOC score of 41.14 (SD = 

4.70) and caregivers in the control group had a mean score of 40.44 (SD = 4.53). This change 

reflects a statistically significant increase for the FIND group compared to the control group over 

time (F(85) = 4.750,  p= 0.032).  
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SEPTI-TS. 

Caregiver self-efficacy was measured using four subscales of the SEPTI-TS (Nurturance, 

Discipline/Limit Setting, Teaching, and Instrumental Care/Routines) in addition to the SEPTI-TS 

total score. At pre-intervention, the total SEPTI score was 153.87 (SD = 17.12) for the FIND 

group and 151.51 (SD = 19.01) for the control group. These pre-intervention scores – along with 

all SEPTI subscale scores at the pre-intervention time point – were not significantly different 

between the FIND and Control group (see Table 7). At the post-intervention visit, SEPTI total 

scores had increased for both groups: FIND caregivers had a mean score of 163.45 (SD = 2.48) 

and caregivers in the control group had a mean score of 158.30 (SD = 2.79). While the overall 

increase in SEPTI total scores over time was significant (F(73) = 14.75, p < 0.001), this change 

was not significantly different between the FIND and control groups (F(73) = 0.437, p = 0.511). 

A similar pattern occurred with the SEPTI Discipline/Limit Setting subscale, where pre-

intervention scores (FIND: M = 28.11, SD =7.34; Control: M = 27.77, SD = 7.26) showed a 

significant increase over time (Post FIND: M = 31.67, SD = 6.86; Post Control: M = 30.31, SD 

= 6.84; F(73) = 12.91, p < 0.001), but no significant interaction between time and condition 

(F(73) = 0.655, p = 0.421). For the SEPTI Teaching subscale, caregivers in the FIND group 

showed a significant increase over time (FIND Pre: M = 45.30, SD = 5.99; FIND Post: M = 

48.67, SD=5.13) compared to the control group (Control Pre: M = 45.83, SD = 5.12; Control 

Post: M = 46.80, SD = 6.07); F(73) = 5.435, p = 0.023). There were no significant differences in 

pre-post means for the SEPTI Nurturance or SEPTI Instrumental Care/Routines subscales.  
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Caregiver Stress 

PSI. 

Caregiver stress was measured using three subscales of the PSI (Parental Distress, Parent-

Child Dysfunctional Interaction, and Difficult Child) in addition to the PSI total score. At pre-

intervention, the mean total score was 70.50 (SD = 16.55) for caregivers in the FIND condition 

and 71.84 (SD = 19.83) for caregivers in the control condition. These two means were not 

statistically different (t(90) = 0.353, p = 0.725), suggesting no meaningful differences between 

groups at baseline; further independent samples t-tests for all subscales of the PSI at baseline 

indicate no significant differences between groups on any of the PSI subscales. At post-

intervention, both groups showed a significant decrease in PSI Total Scores (FIND Post: M = 

163.45, SD = 2.48; Control Post: M = 158.30, SD=2.79; F(85) = 7.966, p = 0.006); however, the 

Time x Condition interaction was not significant (F(85) = 0.015, p =0.904).  

PDR.  

In addition to the PSI, four items from the Parent Daily Report were used to evaluate 

parent stress at pre- and post-intervention timepoints: Daily Stress, Total Daily Hassles, Total 

Negative Mood, and Total Positive Mood. For all four of these items, there were no significant 

differences between FIND and Control group means at baseline. Daily Stress ratings remained 

consistent from pre-intervention (FIND: M = 1.37, SD = 12.0; Control: M = 1.28, SD = 0.84) to 

post-intervention (FIND: M = 1.17, SD = 1.02); Control: M = 1.37, SD = 1.25). Total Daily 

Hassles also remained stable from pre-intervention (FIND: M = 6.36, SD = 6.66; Control: M = 

7.76, SD = 6.48) to post-intervention (FIND: M = 6.14, SD = 4.83; Control: M = 7.13, SD = 

5.07). Mean Total Negative Mood scores showed a significant decrease between pre-intervention 

(FIND: M = 8.00, SD = 7.07; Control: M = 8.36, SD = 7.54) and post-intervention (FIND: M = 



 73 

4.67, SD = 5.10; Control: M = 6.50, SD = 8.51; F(47) = 4.459, p = 0.040), although this was a 

main effect for time only; the FIND group did not show a significant increase when compared to 

the Control group over time (F(47) = 0.907, p = 0.346). In a similar pattern, the mean Total 

Positive Mood scores showed a significant increase between pre-intervention (FIND: M = 9.23, 

SD = 2.92; Control: M = 9.66, SD = 2.15) and post-intervention (FIND: M = 16.97, SD = 6.89; 

Control: M = 16.37, SD = 6.30). This was a significant increase in scores over time (F(47) = 

45.562, p < 0.001), but there were no significant differences in the interaction between time and 

group assignment (F(47) = 0.001, p = 0.980).  

Caregiver Mental Health 

CES-D. 

At the pre-intervention visit, the mean depression score for caregivers in the FIND group 

was 10.07 (SD = 6.68) while caregivers in the Control group had a mean score of 11.21 (SD = 

9.73); these scores were not significantly different at baseline (t(90) = 0.665, p=0.508). Post-

intervention, CES-D scores remained stable for caregivers in the FIND group (M = 10.65, SD = 

7.98) and rose slightly for those in the Control group (M = 12.66, SD = 8.69), although this 

increase was not statistically significant (F(85) = 1.15, p = 0.286).  

GAD-7. 

At the pre-intervention visit, the mean anxiety scores for caregivers in the FIND group 

(M = 5.19, SD = 4.01) and Control group (M = 5.21, SD = 4.81) were not significantly different 

(t(90) = 0.027; p = 0.978). These scores remained fairly consistent at post-intervention, with a 

slightly larger decrease in anxiety for caregivers in the Control group (M = 3.54, SD = 3.28) 

compared to FIND (M = 4.83, SD = 4.18). This slight decrease in anxiety scores over time is 
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marginally significant (F(85) = 3.216, p =0.077); the interaction between time and group 

assignment is not significant (F(85) =2.068, p = 0.154).  

Caregiver Executive Function 

N-Back. 

Four variables from the N-back task were used to evaluate caregiver working memory, 

attention, and cognitive control: Percent Accuracy at 2-back, Percent Accuracy at 3-back, 

Overall Percent Accuracy, and the Ratio of Hits to False Alarms. There were no significant 

differences between FIND and Control group means across all four of these measures at 

baseline. Caregiver accuracy remained fairly consistent from pre-intervention to post-

intervention across the 2-back (pre- FIND: M = 83.78%, SD = 7.44; post-FIND: M = 85.01%, 

SD = 7.59; pre-Control: M = 83.93%, SD = 8.29; post-Control: M = 84.72%, SD = 9.72), 3-back 

(pre- FIND: M = 80.21%, SD = 7.40; post-FIND: M = 79.14%, SD = 8.45; pre-Control: M = 

79.75%, SD = 5.83; post-Control: M = 78.42%, SD = 7.21), and overall (pre- FIND: M = 

86.44%, SD = 6.74; post-FIND: M = 87.18%, SD = 6.01; pre-Control: M = 87.08%, SD = 5.76; 

post-Control: M = 86.51%, SD = 6.67). The ratio of hits to false alarms remained stable for the 

FIND group (pre- FIND: M = 6.88, SD = 8.15; post-FIND: M = 6.46, SD = 5.43) and increased 

slightly for the Control group (pre- Control: M = 5.69, SD = 4.49; post- Control: M = 8.02, SD = 

9.72). There were no significant time or Condition x Time effects across all measured N-back 

variables (p > 0.1). 

Wisconsin Card Sort Task. 

This study used four measured variables from the Wisconsin Card Sort Task to evaluate 

cognitive flexibility, attentional control, problem-solving, and other executive functions: Total 

Number of Trials Completed, % Accuracy across Trials, Perseverative Response Rate, and 
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Conceptual Response Rate. There were no significant differences between FIND and Control 

group scores at baseline across any of these four measured domains (p > 0.3). Total trials 

completed decreased across the intervention period for both the FIND (pre: M = 104.78, SD = 

29.91; post: M = 98.60, SD = 33.38) and Control groups (pre: M = 102.73, SD = 32.21; post: M 

= 96.00, SD = 35.62); this decrease in scores over time was marginally significant (F(85) = 

2.970, p = 0.088), although there was not a significant difference between declining scores in the 

FIND vs. the Control group over time (F(85) = 0.024, p = 0.876). Overall percent accuracy on 

the WCST increased significantly across the intervention period for both the FIND (pre: M = 

41.22%, SD = 12.03; post: M = 46.52%, SD = 15.48) and Control groups (pre: M = 39.85%, SD 

= 14.57; post: M = 46.20%, SD = 14.42; F(85) = 17.159, p <0.001). This difference was not 

significant when considering the impact of FIND compared to the Control group over time 

(F(85) = 0.174, p = 0.678). The perseverative response rate remained consistent for both groups 

across the intervention period (pre- FIND: M = 8.41%, SD = 7.09; post- FIND: M = 7.74%, SD 

= 5.44; pre- Control: M = 8.38%, SD = 6.74; post- Control: M = 8.26%, SD = 8.43). Finally, the 

percentage of Conceptual Responses increased significantly for both the FIND (pre: M = 

24.49%, SD = 17.01; post: M = 29.32%, SD = 20.82) and Control groups over time (pre: M = 

24.29%, SD = 20.2; post: M = 30.97%, SD = 22.00; F(85) = 1.965, p = 0.006); as with the other 

measured domains of the WCST, this effect was significant for time but did not reflect 

significant group differences between the FIND and Control group across the intervention period 

(F(85) = 0.153, p = 0.697).  
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Child Behaviors and Socio-Emotional Outcomes 

PDR. 

Child problematic behaviors were measured using the PDR Total Behaviors score. At 

baseline, mean scores for the FIND (M = 12.64, SD = 9.17) and Control (M = 14.98, SD =10.66) 

groups were not significantly different (t(58) = 0.904, p = 0.370). At the post-intervention 

timepoint, the FIND group scores stayed consistent (M = 12.05, SD = 11.12), while Control 

group scores decreased (M = 9.84, SD = 8.32). These decreases reflect a significant change in 

scores across time (F(44) = 6.37, p = 0.015), although the interaction between time and group 

condition was not significant (F(44) = 0.052, p = 0.821).  

CBCL/BITSEA Composite. 

The BITSEA/CBCL composite scores for Internalizing and Externalizing reflect a 

percentage of endorsed behaviors from the total possible number of questions on each scale 

(BITSEA and CBCL). This percentage was calculated across participants who completed the 

BITSEA or CBCL measures, since these two questionnaires were given differentially based on 

child age. At the pre-intervention timepoint, caregivers in the FIND condition endorsed 14.87% 

(SD = 14.37) of possible internalizing behaviors while caregivers in the Control condition 

endorsed 12.19% (SD = 8.64). This baseline difference was not statistically significant (t(62) =   

-0.827, p = 0.206). Post-intervention, both FIND and Control groups endorsed fewer 

internalizing behaviors (FIND: M = 9.99, SD = 8.04; Control: M = 9.01, SD = 7.30). This is a 

statistically significant decrease over time (F(50) = 9.59, p = 0.003), although there was not a 

significant difference between the FIND and Control group over time (F(50) = 0.152, p = 0.699).  

For the BITSEA/CBCL Externalizing composite scores, caregivers in the FIND group 

endorsed slightly more externalizing behaviors (M = 28.29%, SD = 18.55) than caregivers in the 
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Control group (M = 24.83%, SD = 17.74) at baseline; this difference in baseline scores is not 

statistically significant (t(62) = -0.734, p = 0.465). At the post-intervention time point, caregivers 

in the FIND condition endorsed a lower percentage of possible externalizing behaviors (M = 

23.81%, SD = 16.29) while caregivers in the Control group endorsed a higher percentage of 

possible externalizing behaviors (M = 27.80%, SD = 18.51); these differences in the FIND and 

Control group means over time are not statistically significant (F(50) = 0.000, p = 0.995).  

Child Language 

PLS-5. 

Three scores from the Preschool Language Scales (PLS-5) were used to evaluate 

children’s language proficiency: PLS Expressive Communication, Auditory Comprehension, and 

Total Language, which represents the sum total of the EC and AC subscales. At baseline, there 

was a significant difference between the FIND (M = 90.09, SD =22.24) and Control groups (M = 

100.53, SD = 13.34; t(61) = 2.232, p = 0.029). Across the intervention period, children’s scores 

in the FIND condition increased (M = 101.98, SD = 18.06), while children’s scores in the 

Control condition remained consistent with their pre-intervention performance (M = 99.67, SD = 

13.21). This difference in scores between the FIND and Control groups over time is marginally 

significant (F(54)=3.46, p = 0.068). For the Auditory Comprehension subscale, baseline scores 

for the FIND (M = 100.15, SD = 15.52) and Control groups (M = 103.20, SD = 11.54) did not 

differ significantly (t(62) = 0.883, p = 0.381). Across the intervention period, scores from 

children in the FIND group increased slightly (Post M = 103.89, SD = 16.71) while scores from 

children in the Control group decreased (Post M = 98.51, SD = 12.14). These differences 

between the FIND and Control groups over time were marginally significant (F(57) = 3.66, p = 

0.61). Scores for the PLS Total Language score followed a similar pattern; at baseline, the FIND 
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group (M = 95.84, SD = 13.67) had significantly lower scores than the Control group (M = 

102.07, SD = 11.53; t(60) = 1.94, p = 0.029). Across the intervention period, children’s scores 

from the FIND group increased (Post M = 103.36, SD =18.27) while scores from the Control 

group decreased slightly (Post M =  99.15, SD = 11.27). This interaction between time and 

assigned group condition was significant (F(53) = 4.011, p = 0.050).  

ESCS. 

 For the Early Social Communication Scales, three primary interaction behaviors were 

scored: joint attention, behavior request, and social interaction. For each behavior, children were 

evaluated both in terms of how often they initiated the behavior and how often they responded to 

caregivers’ bids in that domain. Across five of the six subscales, FIND and Control group means 

were not significantly different from each other at baseline (see Table 8 for a full summary of 

statistical tests). For the Responding to Social Interaction subscale, the FIND group (M = 5.33, 

SD = 2.15) had significantly lower baseline scores than the Control group (M = 6.54, SD = 2.34; 

t(65) = 2.15, p = 0.018). Across the intervention period, children in the FIND group’s scores on 

this subscale increased (Post M =  6.95, SD = 2.63) while scores in the Control group decreased 

slightly (Post M =  6.04, SD = 2.23). This difference between the FIND and Control group’s 

scores over time was statistically significant (F(61) = 8.758, p = 0.004). A similar pattern 

emerged for the other Social Interaction subscale (Initiating Social Interaction); there was a 

marginally significant difference between the FIND and Control group’s scores over time (F(61) 

= 3.211, p = 0.078), with FIND scores showing a slight increase over the intervention period (Pre 

M  = 2.00, SD = 1.09; Post M  = 2.30, SD = 1.03) and Control group scores decreasing across the 

same time period (Pre M =  2.30, SD = 1.03; Post M =  2.00, SD = 1.13).  
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 Significant changes across the intervention period were also present for the Joint 

Attention subscale. Scores increased across both FIND and Control groups for the Responding to 

Joint Attention means (Pre FIND: M = 6.49, SD = 3.13; Post FIND: M = 8.07, SD = 3.52; Pre 

Control: M = 5.92, SD = 3.83; Post Control: M = 8.11, SD = 3.52). These increases show a 

significant effect of time (F(61) = 13.61, p < 0.001), although there were no significant 

differences between the FIND and Control groups over time (F(61) = 0.045, p = 0.833). For the 

Initiating Joint Attention subscale, FIND scores increased slightly over the intervention period 

(Pre M = 13.37, SD = 6.96; Post M = 14.18, SD = 7.67) while Control scores decreased (Pre M =  

14.29, SD = 7.69; Post M = 9.91, SD = 6.39). These changes reflect a significant interaction 

between group and time (F(61) = 7.553, p = 0.008). Scores on the Behavior Request subscale 

stayed consistent across the intervention period and were not meaningfully different between 

groups (for all reported means and statistical tests, see Table 8).  

Table 8 

Comparison of Group Means at Pre- and Post-Intervention for Key Child Outcomes 

Variable Pre-Intervention  
Mean (SD) 

Baseline Group 
Differences 

Post-Intervention 
Mean (SD) 

Intervention 
Effects  

(ANOVA) 

 FIND Control t p FIND Control F p 

PDR Total 
 

12.64 
(9.17) 

14.98 
(10.66) 

0.904 0.370 12.05 
(11.12) 

9.84 
(8.32) 

0.052 
 

0.821 
 

BITSEA/CBCL Composite: Internalizing  14.87 
(14.37) 

12.19 
(8.64) 

-0.827 0.206 9.99 
(8.04) 

9.01 
(7.30) 

0.152 
 

0.699 
 

BITSEA/CBCL Composite: Externalizing 28.29 
(18.55) 

24.83 
(17.74) 

-0.734 0.465 23.81 
(16.29) 

27.80 
(18.51) 

0.000 0.995 

PLS Expressive Communication 90.09 
(22.24) 

100.53 
(13.34) 

2.232 0.029* 101.98 
(18.06) 

99.67 
(13.21) 

3.46 0.068 

PLS Auditory Comprehension 100.15 
(15.52) 

103.20 
(11.54) 

0.883 0.381 103.89 
(16.71) 

98.51 
(12.14) 

3.66 0.061 

PLS Total Language 95.84 
(13.67) 

102.07 
(11.53) 

1.94 0.029* 103.36 
(18.27) 

99.15 
(11.27) 

4.011 0.050* 
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Table 8 (continued) 

      
 

  

Variable Pre-Intervention  
Mean (SD) 

Baseline Group 
Differences 

Post-Intervention 
Mean (SD) 

Intervention 
Effects  

(ANOVA) 

 FIND Control t p FIND Control F p 

ESCS Initiating Joint Attention 13.37 
(6.96) 

14.29 
(7.69) 

0.499 0.619 14.18 
(7.67) 

9.91 
(6.39) 

7.553 0.008** 

ESCS Responding to Joint Attention  6.49 
(3.13) 

5.92 
(3.83) 

-0.662 0.510 8.07 
(3.52) 

8.11 
(3.52) 

0.045 
 

0.833 
 

ESCS Initiating Behavior Request 13.26 
(7.12) 

11.92 
(6.60) 

-0.757 0.452 13.65 
(6.83) 

12.70 
(7.14) 

0.004 0.952 

ESCS Responding to Behavior Request  9.07 
(5.72) 

8.29 
(4.57) 

-0.572 0.569 9.28 
(4.92) 

9.13 
(4.47) 

0.000 0.999 

ESCS Initiating Social Interaction 2.00 
(1.09) 

2.21 
(1.23) 

0.703 0.485 2.30 
(1.03) 

2.00 
(1.13) 

3.211 0.078 

ESCS Responding to Social Interaction 5.33 
(2.15) 

6.54 
(2.34) 

2.15 0.018* 6.95 
(2.63) 

6.04 
(2.23) 

8.758 0.004** 

 

Dyadic Interaction Measures 

CT. 

Five relevant subscales from the CT measure are reported in Table 9: number of Child 

Utterances, mean length of Child Utterances, number of Parent Utterances, mean length of 

Parent Utterances, and the number of Conversational Turns. There were no significant baseline 

differences between groups across any of these five metrics (see Table 9 for significance tests). 

At the pre-intervention timepoint, the mean number of Child Utterances during dyadic play was 

38.81 (SD = 28.90) for children in the FIND group and 45.46 (SD = 29.27) for children in the 

Control group. Post-intervention means were higher for both groups (FIND: M = 47.77, SD = 

29.49; Control: M = 50.49, SD = 36.31) and there was a statistically significant increase in Child 

Utterances over time (F(84) = 4.415, p = 0.039). This increase in Child Utterances did not differ 

significantly between the FIND and Control groups (F(84) = 0.157, p = 0.693). The mean length 
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of Child Utterances was not significantly different between groups or time points (F(84) = 0.069, 

p = 0.794). Across the intervention period, the number of Parent Utterances decreased between 

pre-intervention (FIND: M = 97.47, SD = 37.92; Control: M = 108.00, SD = 28.22) and post-

intervention (FIND: M = 93.48, SD = 30.49; Control: M = 97.66, SD = 35.93) timepoints; this 

decrease over time was marginally significant (F(84) = 3.352, p = 0.071), but there was not a 

significant difference between FIND and Control group changes over time (F(84) = 0.434, p = 

0.512). There were not notable differences between the mean length of Parent Utterances 

between groups or across time points (see Table 9 for all mean scores). The FIND group 

averaged 51.77 (SD = 42.03) Conversational Turns at the pre-intervention time point while the 

Control group averaged 62.47 (SD = 41.31). While the mean Conversational Turns scores 

increased slightly for both groups (Post FIND M = 57.15, SD = 34.21; Post Control M = 63.14, 

SD = 43.50), there was significant variance in Conversational Turns across the sample and these 

small increases were not significant for time (F(84) =  0.652, p = 0.422) or the interaction 

between group condition and time (F(84) = 0.078, p  = 0.781).  

FLO. 

 Three key metrics were assessed for the FLO Coding Tool: the percentage of time that 

caregivers engaged in Following, Leading and Other behaviors. At baseline, caregivers in the 

FIND group followed their child’s lead during play 35.03% of the time (SD = 19.87) while 

caregivers in the Control group engaged in Following behaviors 45.74% of the time (SD = 

21.89). This baseline difference was statistically significant (t(80) = 2.295, p = 0.024). At the 

post-intervention timepoint, FIND parents increased the percentage of time they followed their 

child’s lead during play to 51.91% (SD = 23.62); Parents in the control group showed a modest 

increase in Following behaviors over time (Post M = 49.00, SD = 26.79). This difference reflects 
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a statistically significant interaction between time and group condition (F(71) = 8.148, p =0.006). 

The opposite pattern appeared with Leading behaviors: there was a significant decrease in 

caregiver Leading across the intervention period between the FIND (Pre M = 62.65, SD = 20.79; 

Post M = 45.48, SD = 23.68) and Control groups (Pre M = 53.59, SD = 22.46; Post M = 49.98, 

SD = 27.10; F(71) = 6.723, p = 0.012). As with Following, the difference between the FIND and 

Control group baseline Leading means was statistically significant (p(80) = -1.874, p = 0.065). 

There were no significant differences between the FIND and Control group Other behaviors 

across the intervention period (F(13) = 0.019, p=0.892), although it should be noted that Other 

behaviors occurred much less frequently than Leading or Following behaviors. The mean 

percentage of time that caregivers engaged in Other behaviors for the FIND group was 5.14% 

(SD = 4.95) at baseline and 5.95% (SD = 6.21) at post-intervention. For the control group, the 

mean percentage of time that caregivers engaged in Other behaviors was 3.15% (SD=3.45) at 

baseline and 4.98% (SD=3.53) at post-intervention. Notably, only 13 of the 92 caregiver/child 

dyads engaged in interactions that contained any Other scores during both pre- and post-visits.  

Table 9 

Comparison of Group Means at Pre- and Post-Intervention for Key Dyadic Outcomes 

Variable Pre-Intervention  
Mean (SD) 

Baseline Group 
Differences 

Post-Intervention 
Mean (SD) 

Intervention 
Effects  

(ANOVA) 

 FIND Control t p FIND Control F p 

 CT Total Child Utterances 38.81 
(28.90) 

45.46 
(29.27) 

1.075 0.2285 47.77 
(29.49) 

50.49 
(36.31) 

0.157  0.693  

CT Mean Length of Child Utterances 777.69 
(256.02) 

760.01 
(257.43) 

-0.319 0.750 764.57 
(246.04) 

722.06 
(316.80) 

0.069 0.794 

CT Total Parent Utterances 97.47 
(37.92) 

108.00 
(28.22) 

1.419 0.159 93.48 
(30.49) 

97.66 
(35.93) 

0.434 
 

0.512 
 

CT Mean Length of Parent Utterances 1117.02 
(430.45) 

1064.67 
(261.78) 

-0.652 0.258 1052.44 
(287.04) 

1092.54 
(463.71) 

1.214 0.274 

CT Conversational Turns 51.77 
(42.03) 

62.47 
(41.31) 

1.187 0.239 57.15 
(34.21) 

63.14 
(43.50) 

0.078 0.781 
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Table 9 (continued)         

Variable Pre-Intervention  
Mean (SD) 

Baseline Group 
Differences 

Post-Intervention 
Mean (SD) 

Intervention 
Effects  

(ANOVA) 

 FIND Control t p FIND Control F p 

 FLO % Follow 35.03 
(19.87) 

45.74 
(21.89) 

2.295 0.024* 51.91 
(23.62) 

49.00 
(26.79) 

8.148 0.006** 

FLO % Lead 62.65 
(20.79) 

53.59 
(22.46) 

-1.874 0.065 45.48 
(23.68) 

48.98 
(27.10) 

6.723 0.012* 

FLO % Other 5.14 
(4.95) 

3.15 
(3.45) 

-0.987 0.332 5.95 
(6.21) 

4.98 
(3.53) 

0.019 0.892 

 

Zero-Order Bivariate Correlation Analyses 

Zero-order correlations were calculated between all study variables and socio-

demographic variables that could be potential confounds, including parent and child age, child 

sex, group condition, home language, caregiver ethnicity, parent education, household income, 

parent ACEs, and child adversity exposure. Tables 10, 11, and 12 show the zero-order bivariate 

correlations for demographic variables and the caregiver, child, and dyadic measures used in the 

current study. Independent t-tests were used to determine significant associations between 

dichotomous variables (e.g., child sex, group condition, language spoken, ethnicity). Variables 

with statistically significant (p < 0.05) associations are summarized and discussed in text below.  

Correlations between Demographic Variables and Caregiver Measures 

Parent age was significantly associated with that ratio of hits to false alarms on the N-

back task (r = 0.276, p = 0.022) and marginally associated with overall percent accuracy on the 

N-back task (r = 0.228, p = 0.056). Child age was positively associated with several variables 

that measured parent stress. Specifically, parents with older children tended to report higher 

levels of stress via the PSI Total Stress score (r = 0.267, p = 0.01), the PSI Difficult Child 

subscale (r = 0.333, p = 0.001), and on daily ratings of stress level taken using the PDR  (r = 
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0.295, p = 0.016). Child age was also marginally associated with caregiver performance on the 

3-back task (r = 0.209, p = 0.081).  

Child sex was significantly associated with PDR Daily Stress levels (t(64) = -2.064, p = 

0.043), with parents of girls reporting higher levels of stress (M = 1.64, SD = 1.162) than parents 

of boys (M = 1.11, SD = 0.953).  

Caregiver-preferred language (i.e. language of administration for all intervention and 

research visits) was significantly associated with caregiver performance across the N-back and 

Wisconsin Card Sort Tasks. Specifically, caregivers who conducted visits in English scored 

significantly higher on 2-back trials (M = 89.73%, SD = 7.44) compared to Spanish-speakers (M 

= 82.98%, SD = 8.01; t(72) = 3.33, p < 0.001); English-speakers also performed better across all 

N-back trials (English: M = 89.99%, SD = 5.66; Spanish: M = 85.24%, SD = 6.07; t(69) = 3.11, 

p = 0.001) and had a higher ratio of hits to false alarms (English: M = 9.78, SD = 9.92; Spanish: 

M = 4.89, SD = 4.28; t(67) = 2.88, p = 0.003). Home language was marginally associated with 

overall accuracy on the Wisconsin Card Sort Task (English: M = 44.47%, SD = 15.37; Spanish: 

M = 38.97%, SD = 11.64; t(89) = 1.88, p = 0.063) and the overall % of Conceptual Responses 

(English: M = 29.52%, SD = 21.83; Spanish: M = 22.13%, SD = 16.16; t(89) = 1.80, p =0.075).  

Caregiver ethnicity was also significantly correlated with several measures of executive 

function captured by the N-back and Wisconsin Cart Sort tasks. Latino/a caregivers scored 

significantly lower on the 2-back (Non-Latino/a: M = 91.67%, SD = 4.66; Latino/a: M = 83.57%, 

SD = 8.33; t(72) = 3.25, p = 0.002) and overall N-back tasks (Non-Latino/a: M = 90.37%, SD = 

6.24; Latino/a: M = 85.89%, SD = 6.08; t(69) = 2.39, p = 0.019). Latino/a caregivers also had 

significantly lower accuracy scores on the Wisconsin Card Sort Task (Non-Latino/a: M = 

47.73%, SD = 15.41; Latino/a: M = 38.92%, SD = 11.90; t(89) = 2.65, p = 0.010), including 
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lower Conceptual Response scores (Non-Latino/a: M = 34.46%, SD = 10.88; Latino/a: M = 

21.93%, SD = 16.85; t(89) = 2.69, p = 0.008). On average, Latino/a caregivers completed more 

trials (M = 107/49, SD = 28.54) than their non-Latino/a counterparts (M = 89.56, SD = 35.61; 

t(89) = -2.27, p =0.026). 

Parent education level was negatively associated with Dysfunctional Interaction  (r = -

0.215, p = 0.041) and positively associated with PDR ratings of Daily Stress  (r = 0.258, p = 

0.038). Parental education was also significantly correlated with several measures of caregiver 

executive function. Caregiver education was negatively correlated with accuracy on the 2-back (r 

= -0.361, p = 0.02) and 3-back trials (r = -0.370, p = 0.001) and the total number of Wisconsin 

Card Sort Trials completed (r = -0.299, p = 0.004). Education was positively correlated with 

overall N-back accuracy (r = 0.443, p < 0.001), Wisconsin Card Sort Task overall accuracy (r = 

0.284, p = 0.007), and the accuracy of Conceptual Responses on the WSCT (r = 0.251, p = 

0.017).  

Household income was positively associated with caregivers’ endorsed confidence in 

their ability to care for their children and complete daily routines (SEPTI Instrumental Care; r = 

0.279, p = 0.012). Group condition was not significantly associated with any of the key caregiver 

variables (p > 0.1).  

 Beyond demographic data, caregiver ACES were significantly associated with a number 

of key caregiver outcome measures. Caregiver ACE scores were negatively associated with 

parent sense of competence (PSOC;  r = -0.403, p < 0.001), overall parent self-efficacy (SEPTI 

Total;  (r = -0.280, p = 0.011), self-perceived caregiver nurturance (r = -0.233, p = 0.044), and 

limit setting (r = -0.254, p = 0.021). Caregiver ACES were also positively correlated with 

depression (CES-D; r = 0.275, p = 0.008) and anxiety (GAD-7; r = 0.414, p < 0.001). There 
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was a marginally significant positive correlation between Caregiver ACES and parents’ 

perception of daily events as stressful (PDR Daily Hassle; r = 0.236, p = 0.051). 

 Child exposure to significant life events also proved to be correlated with a number of 

key caregiver outcome measures. Since the events probed highlight recent family life stressors 

(e.g., family conflict, economic stressors, violence), this variable can be considered a proxy for 

recent stressful events impacting both caregivers and children enrolled in this study. Child 

adverse experiences was significantly correlated with parental distress (PSI; r = 0.213, p = 

0.046), parental anxiety (GAD-7; r = 0.223, p = 0.037), and PDR ratings of daily hassles (r = 

0.256, p = 0.037) and negative mood r = 0.319, p = 0.008). Adverse child life events were also 

significantly correlated with all measured domains of caregiver executive function via the N-

back (r = 0.253 - 0.300, p = 0.014 - 0.039). and Wisconsin Card Sort Task (r = 0.242 - 0.334, p = 

0.001 - 0.023).  
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Table 10 

Correlations between Demographic Variables and Baseline Caregiver Measures 

Variable Parent 
Age 

Child 
Age 

Child Sex Group 
Condition 

Language 
(Admin.) 

Ethnicity Parent 
Education 

Household 
Income 

Parent 
ACES 

Child Adverse 
Events 

PSOC -0.115 -0.170 -0.124 -0.127 0.126 0.119 -0.191 -0.015 -0.403** -0.087 

SEPTI Total -.137 0.015 -0.013 0.066 -0.032 0.062 0.113 0.189 -0.280* -0.020 

SEPTI 
Nurturance 

0.092 0.000 0.055 0.160 0.005 -0.019 0.037 0.188 -0.223* 0.010 

SEPTI Teaching -0.053 0.104 -0.094 -0.047 -0.057 0.043 0.045 0.168 -0.172 -0.085 

SEPTI Instrum. 
Care 

0.197 -0.001 -0.021 0.088 -0.070 0.057 0.152 0.279* -0.177 0.040 

SEPTI Limit 
Setting 

0.122 -0.041 0.035 0.023 0.037 0.070 0.064 -0.055 -0.254* -0.030 

PSI Total Stress 0.142 0.267* -0.013 -0.037 -0.005 0.142 -0.035 -0.088 0.185 0.080 

PSI Parental 
Distress 

0.114 0.133 -0.054 -0.023 -0.011 0.142 -0.005 -0.023 0.159 0.213* 

PSI Dys. 
Interaction 

0.167 0.166 0.009 -0.051 0.045 0.151 -0.215* 0.097 0.160 -0.045 

PSI Difficult 
Child 

0.087 0.333** 0.016 -0.024 -0.029 0.073 0.071 0.142 0.143 0.007 

PDR Daily 
Stress 

-0.113 0.295* 0.250* 0.039 0.044 0.000 0.258* -0.011 -0.031 0.256 

PDR Daily 
Hassle 

-0.001 0.151 0.048 -0.103 -0.027 -0.059 0.157 0.071 0.236+ 0.256* 

PDR Negative 
Mood 

0.003 0.128 -0.007 -0.024 -0.131 -0.021 0.095 0.057 0.158 0.319** 

PDR Positive 
Mood 

0.012 -0.073 -0.113 -0.079 -0.095 -0.197 -0.102 -0.083 0.051 0.002 

CES-D 0.164 0.083 -0.113 -0.070 -0.094 -0.117 -0.014 -0.117 0.275** 0.125 

GAD-7 0.040 0.038 -0.008 -0.003 -0.175 -0.009 0.016 0.092 0.414** 0.223* 

N-back 
% 2-back 

-0.164 -0.161 -0.280* 0.009 -0.328** -0.264* -0.361** 0.197 0.089 0.284* 

N-back  
% 3-back 

-0.184 -0.209+ -0.011 0.034 -0.188 -0.244* -0.370** 0.103 -0.135 0.253* 

N-back  
% Total 

-0.228+ -0.180 -0.125 -0.051 -0.351** -0.277* 0.443** 0.196 0.068 0.281* 

N-back  
Hits/FA 

-0.276* -0.152 -0.071 0.087 -0.332** 0.009 0.156 0.152 0.065 0.300* 

WCST Total #  0.052 -0.160 -0.041 0.033 0.177 0.234* -0.299** 0.024 -0.165 -0.334** 

WCST % 
Accuracy 

0.122 0.111 0.086 0.052 -0.195+ -0.270** 0.284** -0.099 0.064 0.242* 

WCST % 
Perseverative  

-0.109 0.057 0.1448 0.002 0.005 -0.072 0.053 -0.054 0.023 0.251* 

WCST % 
Conceptual  

-0.125 0.128 0.113 0.005 -0.187+ -0.274** 0.251* -0.041 0.086 0.300* 

+ p <0.09, * p < 0.05, **p < 0.001 
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Correlations between Demographic Variables and Child Measures  

Parental age was negatively correlated with child internalizing behaviors (r = -0.249, p = 

0.048) and positively correlated with the ESCS Social Interaction subscales (Initiating Social 

Interaction: r = 0.304, p = 0.012; Responding to Social Interaction: r = 0.322, p = 0.008). Child 

age was also associated with a number of domains measured by the Early Social Communication 

Scales; older children tended to have higher scores on subscales that measured Joint Attention 

(Initiating Joint Attention: r = 0.269, p = 0.028; Responding to Joint Attention: r = 0.612, p 

<0.001) and Social Interaction (Initiating Social Interaction: r = 0.360, p = 0.003; Responding to 

Social Interaction: r = 0.377, p = 0.002). Child age was also marginally associated with 

children’s response to behavior requests (r = 0.222, p = 0.070) and child externalizing behaviors 

(r = 0.232, p = 0.065). Child sex was significantly associated with child proficiency in 

responding to joint attention (t(65) = -2.000, p = 0.050), with girls responding more consistently 

bids for joint attention from parents (M = 7.21 , SD = 3.321) than boys (M = 5.58, SD = 3.287).  

Group condition was significantly associated with two domains of child language: PLS 

Expressive Communication and ESCS Responding to Social Interaction. At baseline, children in 

the FIND group scored significantly lower on the PLS Expressive Language measure (M = 

90.09, SD = 22.24) than children in the Control group (M = 100.53, SD = 13.34; t(61) = 2.232, p 

= 0.029). Similarly, children in the FIND group (M = 5.33, SD = 2.15) responded to significantly 

fewer social interaction bids from caregivers than children in the Control group (M = 6.54, SD = 

2.34; t(65) = 2.153, p  = 0.035). The association between group condition and PLS Total 

Language was marginally significant (t(60) = 1.940, p = 0.057), reflecting the same pattern of 

lower language scores for children in the FIND group (M = 95.84, SD = 13.57) compared to 

Control (M = 102.07, SD = 11.53).  
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Language of administration was significantly associated with several child outcomes: 

total problematic behaviors, externalizing behaviors, expressive communication, and initiating 

joint attention. Families who completed study visits in English reported higher numbers of 

problematic behaviors (M = 18.94, SD = 11.49) compared to those who completed study visits in 

Spanish (M = 11.74, SD = 12.13; t(68) = 2.025, p = 0.047). Similarly, English-speaking families 

endorsed higher percentages of total externalizing behaviors (M = 34.94%, SD = 20.57) than 

Spanish-speaking families (M = 22.82%, SD = 15.48; t(62) = 2.650, p = 0.010). Children from 

English-speaking families scored significantly higher on the PLS Expressive Language measure 

at baseline (M = 102.43; SD = 16.70) compared to children from Spanish-speaking families (M = 

90.83, SD = 19.34; t(61) = 2.407, p = 0.019). The opposite was true for Initiating Joint Attention: 

children whose caregivers completed study visits in Spanish initiated bids for joint attention 

more frequently (M = 15.05, SD = 6.914) than children whose parents chose English (M = 11.44, 

SD = 7.21; t(65) = -2.034, p = 0.023). Finally, there was a marginally significant association 

between administration language and children’s PLS Total Language scores, with children of 

English-speakers (M = 102.48, SD = 15.53) performing better than children of Spanish-speakers 

(M = 96.72, SD = 10.71; t(60) = 1.725, p = 0.090).  

Caregiver ethnicity showed similar patterns to language in terms of its associations with 

child outcome variables: Caregivers who identified as Latino/a endorsed fewer child 

externalizing behaviors (M = 24.23%, SD = 15.43) compared to non-Latino/a caregivers (M = 

37.82%, SD = 24.19; t(62) = 2.504, p =0.015). There were also marginally significant 

associations between caregiver ethnicity and Expressive Communication (t(61) = 1.967, p = 

0.054) and Total Language (t(60) = 1.898, p = 0.062), where children with Latino/a caregivers 

had lower mean language scores (PLS EC: M = 92.70, SD = 19.70; PLS Total: M = 97.29 SD = 
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11.83) than their non-Latino/a counterparts (PLS EC: M = 104.15, SD = 14.05; PLS Total: M = 

104.77 SD = 15.45). 

Parent education was positively associated with child externalizing behaviors, measured 

both through PDR Total Behaviors (r = 0.270, p = 0.025) and the BITSEA/CBCL Externalizing 

composite score (r = 0.292, p = 0.020). There was a marginally significant positive association 

between parent ACEs and children’s tendencies to initiate social interaction (r = 0.231, p = 

0.060). There was also a significant positive correlation between child adverse life experiences 

and child externalizing behaviors measured by the BITSEA/CBCL composite score (r = 0.319, p 

= 0.011).  

Table 11 

Correlations between Demographic Variables and Baseline Child Measures 

Variable Parent 
Age 

Child 
Age 

Child 
Sex 

Group 
Condition 

Language 
(Admin.) 

Ethnicity Parent 
Education 

Household 
Income 

Parent 
ACES 

Child 
Adverse 
Events 

PDR Total Behaviors 0.148 -0.075 -0.055 0.076 -0.239* -0.136 0.270* 0.143 0.002 0.134 

BITSEA/CBCL Internalizing  -0.249* -0.076 0.105 0.104 0.039 -0.078 0.097 0.192 -0.090 0.052 

BITSEA/CBCL Externalizing -0.005 0.232 0.118 0.093 -0.319* -0.303* 0.292* 0.183 0.223 0.319* 

PLS Expressive Communication 0.016 0.139 -0.096 -0.275* -0.294* -0.244+ 0.105 -0.005 0.116 -0.179 

PLS Auditory Comprehension -0.105 0.055 0.076 -0.111 -0.037 -0.118 -0.013 0.082 0.068 -0.083 

PLS Total Language -0.077 0.104 0.014 -0.243 -0.217+ -0.238+ 0.050 0.031 0.085 -0.151 

ESCS Init. Joint Attention 0.179 0.269* -0.023 -0.062 0.245* 0.057 0.016 -0.076 -0.135 -0.134 

ESCS Resp. Joint Attention 0.240 0.612** 0.241* 0.082 -0.018 0.003 -0.069 -0.127 0.126 0.061 

ESCS Init. Behavior Request 0.125 0.054 0.125 0.094 -0.043 -0.069 0.082 0.161 -0.061 0.018 

ESCS Resp. Behavior Request -0.029 0.222+ 0.017 0.071 -0.189 -0.147 0.061 -0.023 0.170 0.055 

ESCS Init. Social Interaction 0.304* 0.360** 0.074 -0.087 -0.191 -0.081 0.070 -0.050 0.231 0.136 

ESCS Resp. Social Interaction 0.322** 0.377** 0.159 -0.258* 0.055 0.105 0.098 0.216 -0.059 -0.065 

+ p <0.09, * p < 0.05, **p < 0.001 

Correlations between Demographic Variables and Dyadic Measures 

Child age was significantly correlated with several key variables measured by the CT 

measure: Child Utterances (r = 0.172, p < 0.001), mean length of Child Utterances (r = 0.302, p 
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< 0.001), and Conversational Turns (r = 0.706, p < 0.001). Parental education was positively 

associated with caregiver Following behaviors (r = 0.257, p = 0.022) and negatively correlated 

with caregiver Leading (r = -0.223, p = 0.039). Parent ACEs had a marginally significant 

negative correlation with the number of Parent Utterances during play (r = 0.193, p = 0.070) and 

child adversity exposure was negatively correlated with Parent Utterances during dyadic play (r 

= -0.328, p = 0.002). There were no significant associations between parent age, child sex, group 

condition, or household income and any of the dyadic variables measured in this study.  

 There were significant correlations between caregiver ethnicity, administration language, 

and several dyadic variables. Caregivers who completed study visits in Spanish had significantly 

more Parent Utterances during baseline dyadic play (M = 107.93 SD = 32.67) than English-

speaking parents (M = 88.21, SD = 35.23; t(87) = -2.580, p = 0.012). Spanish-speaking families 

also engaged in significantly more Conversational Turns (M = 63.46, SD = 44.66) than English-

speaking families at baseline (M = 40.07, SD = 29.38; t(87) = -2.522, p = 0.013). Spanish-

speaking caregivers also engaged in significantly fewer Following behaviors (M = 35.09%, SD = 

19.76; t(80) = 2.684, p = 0.009) and significantly more Leading behaviors (M = 63.72, SD = 

19.4; t(80) = -2.196, p = 0.005) than English-speaking caregivers (Following M = 48.00%, SD = 

21.88; Leading M = 49.42%, SD = 23.59). These patterns held for caregiver ethnicity as well; 

caregivers who identified as Latino/a engaged in higher numbers of Parent Utterances during 

dyadic play at baseline (M = 108.90, SD = 32.08) than their non-Latino/a counterparts (M = 

71.35, SD = 28.036; t(87) = -4.438, p < 0.001). Latino/a caregivers also had a higher number of 

Conversational Turns during dyadic play (M = 60.83, SD = 43.40) than non-Latino/a caregivers 

(M = 36.06, SD = 27.25; t(87) = -2.246, p = 0.027). Latino/a caregivers also engaged in more 

Leading behaviors (M = 63.35%, SD = 19.54; t(80) = -3.989, p < 0.001) and fewer Following 
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behaviors during play (M = 35.49%, SD = 19.85; t(80 = 3.567, p < 0.001) compared to their non-

Latino/a counterparts (Leading M = 41.08%, SD = 22.02%; Following M = 55.23%, SD = 

19.87). It should be noted that there is a significant overlap between families who identified as 

Latino/a and families who chose to complete study visits in Spanish (r = 0.727, p = 0.001). 

Table 12 

Correlations between Demographic Variables and Baseline Dyadic Measures 

Variable Parent 
Age 

Child 
Age 

Child 
Sex 

Group 
Condition 

Language 
(Admin.) 

Ethnicity Parent 
Education 

Household 
Income 

Parent 
ACES 

Child 
Adverse 
Events 

Child Utterances 0.127 0.172** 0.058 -0.114 0.165 0.084 0.075 -0.014 -0.053 0.048 

Dur Chi Utterances -0.072 0.302** -0.168 0.034 -0.104 -0.119 0.066 0.061 0.096 0.078 

Parent Utterances 0.013 0.135 0.042 -0.150 0.267* 0.430** -0.069 0.165 -0.193+ -0.328** 

Dur Parent Utterances 0.072 0.075 -0.022 0.070 -0.058 -0.078 0.124 0.027 0.095 0.112 

Conversational Turns 0.061 0.706** 0.082 -0.126 0.261* 0.234* 0.023 0.037 -0.080 -0.047 

Following -0.012 0.107 -0.068 0.058 -0.287** -0.370** 0.390** 0.151 -0.060 0.032 

Leading -0.019 -0.100 0.081 -0.069 0.312** 0.348** -0.233* -0.151 0.054 -0.064 

Other 0.193 0.036 -0.069 0.090 0.002 0.170 -0.268 -0.090 0.035 0.246 

+ p <0.09, * p < 0.05, **p < 0.001 

Results for Hypotheses 1a - 1e 

 Aim 1 examines whether there were significant intervention effects seen within the two 

measured domains of parent-child dyadic interaction (i.e., Conversational Turns and FLO). Table 

13 summarizes the results that show pre/post change for Child Utterances, Parent Utterances, 

Conversational Turns, and caregiver Following and Leading behaviors.  
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Table 13 

Hypothesis 1: Intervention Effects on Key Dyadic Interaction Variables 

Variable β B SE R2 p 95% CI 

Child Utterances 0.201 0.003 6.315 0.253 0.975 [-12.36, 12.77] 

Parent Utterances 0.010 0.658 6.790 0.252 0.923 [-12.86, 14.18] 

Conversational Turns -0.031 -2.393 7.595 0.248 0.753 [-17.51, 12.72] 

Following Behaviors 0.200 0.099 0.055 0.298 0.076+ [-0.01, 0.21] 

Leading Behaviors -0.185 -0.093 0.056 0.273 0.100 [-0.20, 0.02] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 1a Results (Effects of the FIND Intervention on Child Utterances) 

Contrary to Hypothesis 1a, there was not a significant effect of the FIND intervention on 

Child Utterances across the intervention period (β = 0.003, B = 0.201, SE = 6.315, p = 0.975, 

95% CI = [-12.36, 12.77]). Based on baseline correlations, child age was included as a covariate 

in this model; the overall model accounted for 25.3% of the total variance in post-intervention 

child utterance scores (R2 = 0.253). Child age was not significantly associated with post-

intervention child utterance scores in this model (β = 0.125, B = 0.413, SE = 0.444, p = 0.355, 

95% CI = [-0.470, 0.501]). Pre-intervention child utterance scores were a significant predictor of 

post-intervention Child Utterances (β = 0.407, B = 0.454, SE = 0.151, p = 0.003, 95% CI = 

[0.155, 0.754]), suggesting that the quantity of child speech is fairly consistent over time. Across 

this study period, baseline “talkativeness” was a more robust predictor of child utterance counts 

than child age or whether the child received the FIND intervention.  

Hypothesis 1b Results (Effects of the FIND Intervention on Parent Utterances) 

There was also no significant effect of the FIND intervention on Parent Utterances across 

the intervention period (β = 0.010, B = 0.658, SE = 6.790, R2 = 0.252, p = 0.923, 95%, CI = [-

12.86, 14.18]). Caregiver ethnicity, home language, and child adversity exposure were 
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statistically indicated as covariates in this model and were included; none were significant 

predictors of post-intervention Parent Utterances (p > 0.1). As with Child Utterances, baseline 

Parent Utterance totals were a significant predictor of post-intervention Parent Utterance scores 

(β = 0.381, B = 0.354, SE = 0.105, p =0.001, 95% CI = [0.14, 0.56]), suggesting some 

consistency to parent talkativeness that exceeds any effect of receiving the FIND intervention.  

Hypothesis 1c Results (Effects of the FIND Intervention on Conversational Turns) 

Contrary to Hypothesis 1c, the FIND intervention did not have a significant effect on 

Conversational Turns (β = -0.031, B = -2.393, SE = 67.595, p = 0.753, 95% CI = [-17.51, 

12.72]). Caregiver ethnicity, home language, and child age were included as covariates in this 

model, which explained 24.8% of variance in baseline Conversational Turns (R2 = 0.248). 

Baseline Conversational Turns scores were a significant predictor of post-intervention 

Conversational Turns (β = 0.378 B = 0.350, SE = 0.130, p = 0.009, 95% CI = [0.09, 0.61]); all 

other covariates were not significant predictors of change in post-intervention Conversational 

Turns (p > 0.3).  

Figure 7 

Pre- and Post-Intervention Change in CT Variables by Intervention Condition 
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Hypothesis 1d Results (Effects of the FIND Intervention on Following Behaviors)  

There was a marginally significant effect of the FIND intervention on caregiver 

Following behaviors (β = 0.200, B = 0.099, SE = 0.055, p = 0.076, 95% CI = [-0.01, 0.21]): 

caregivers in the FIND condition saw a marginally significant increase in Following across the 

intervention period compared to the Control group. This model accounted for 29.8% of the 

variance in baseline Following scores (R2 = 0.298) and included pre-intervention Following 

scores, caregiver ethnicity, home language, and caregiver education as covariates.  Pre-

intervention Following scores were a significant predictor of post-intervention Following 

behaviors (β = 0.509, B = 0.578, SE = 0.139, p <0.001, 95% CI = [0.30, 0.86]), suggesting 

stability in this construct over time in addition to its susceptibility to intervention-related change.  

None of the other included covariates were significant (p > 0.6). 

Figure 8 

Pre- and Post-Intervention Change in Following Behavior by Intervention Condition 
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Hypothesis 1e Results (Effects of the FIND Intervention on Leading Behaviors) 

 Initial ANOVA analyses of pre/post intervention change suggested that caregivers in the 

FIND group significantly decreased their Leading behaviors across the intervention period (see 

Table 9). Despite these initial tests, the effect of group condition on caregiver Leading behaviors 

was not significant after accounting for all relevant covariates (β =-0.185, B = -0.093, SE = 

0.056, p = 0.100, 95% CI = [-0.20, 0.02]). Pre-intervention Leading, caregiver ethnicity, home 

language, and caregiver education were included as covariates in this model, which explained 

27.3% (R2 = 0.273) of variance in post-intervention Leading scores. As with caregiver Following 

behaviors, baseline Leading scores were a significant predictor of post-intervention scores, 

suggesting some stability in the overall test re-test reliability of the FLO measure (β = 0.447, B = 

0.536, SE = 0.141, p < 0.001, 95% CI = [0.26, 0.82]); no other included covariates were 

significant predictors (p > 0.4). 

Figure 9 

Pre- and Post-Intervention Change in Leading Behavior by Intervention Condition 
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Results for Hypotheses 2a - 2d 

Aim 2 examines the extent to which dyadic interaction variables are associated with child 

and caregiver outcomes at the post-intervention timepoint. This aim considers Path B of the 

proposed mediation model (See Figure 1) to evaluate whether dyadic interaction is a significant 

predictor of other caregiver or child outcomes. Multiple linear regressions were run using post-

intervention dyadic interaction scores (e.g., Conversational Turns, Following behaviors) to 

predict post-intervention child and caregiver outcomes (e.g., child expressive communication 

scores, caregiver self-efficacy). Condition (i.e., FIND or Control) was included as a covariate in 

all analyses to control for intervention effects on outcome variables; other covariates were 

included when statistically indicated based on baseline correlations between key measures and 

demographic variables (Tables 10, 11, 12).  

Hypothesis 2a Results (Child Utterances and Child Language) 

Child Utterances were not significantly associated with any post-intervention child 

language outcomes (p > 0.1; see Table 14). Across all models tested for Hypothesis 2a, the total 

model fit was poor (R2 values range: 0.034 - 0.276), suggesting that neither Child Utterances nor 

the included covariates significantly predicted post-intervention child language scores. Child age 

was a significant predictor for PLS Auditory Comprehension, PLS Total Language, ESCS Joint 

Attention (Initiating and Responding) scores, ESCS Responding to Behavior Request, and ESCS 

Responding to Social Interaction (p < 0.05). Intervention condition (FIND vs. Control) was a 

significant predictor of PLS Auditory Comprehension (p = 0.040) and ESCS Initiating Joint 

Attention (p = 0.018).  
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Table 14 

Hypothesis 2a: Effects of Child Utterances on Child Language  

Variable β B SE R2 p 95% CI 

PLS Expressive Communication 0.060 0.030 0.066 0.075 0.645 [-0.10, 0.16] 

PLS Auditory Comprehension 0.019 0.009 0.060 0.130 0.877 [-0.11, 0.13] 

PLS Total Language 0.039 0.019 0.062 0.097 0.759 [-0.10, 0.14] 

ESCS Init. Joint Attention -0.028 -0.006 0.027 0.276 0.819 [-0.06, 0.05] 

ESCS Resp. Joint Attention -0.181 -0.019 0.013 0.227 0.154 [-0.05, 0.01] 

ESCS Init. Behavior Request -0.082 -0.002 0.029 0.009 0.935 [-0.06, 0.06] 

ESCS Resp. Behavior Request 0.018 0.003 0.019 0.078 0.895 [-0.04, 0.04] 

ESCS Init. Social Interaction 0.089 0.003 0.005 0.034 0.532 [-0.01, 0.01] 

ESCS Resp. Social Interaction -01.29 -0.010 0.010 0.201 0.319 [-0.03, 0.10] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2b Results (Parent Utterances and Child Language) 

The number of Parent Utterances during dyadic play did not significantly predict any 

post-intervention child language outcomes (p > 0.2; see Table 15). The total model fit was poor 

for most models tested for Hypothesis 2a (R2 values range: 0.008 - 0.316), suggesting that neither 

Parent Utterances nor the included covariates significantly predicted post-intervention child 

language scores. Child age was a significant predictor for ESCS Joint Attention (Initiating and 

Responding) scores and ESCS Responding to Social Interaction (p < 0.02); home language was a 

significant predictor of ESCS Initiating Joint Attention (p = 0.029) and ESCS Initiating Social 

Interaction (p = 0.008), group condition was a significant predictor of ESCS Initiating Joint 

Interaction (p = 0.016), and caregiver ethnicity was a significant predictor of ESCS Initiating 

Social Interaction (p = 0.004).  



 99 

Table 15 

Hypothesis 2b: Effects of Parent Utterances on Child Language 

Variable β B SE R2 p 95% CI 

PLS Expressive Communication 0.048 0.024 0.068 0.008 0.722 [-0.11, 0.16] 

PLS Auditory Comprehension 0.042 0.020 0.065 0.038 0.753 [-0.11, 0.15] 

PLS Total Language 0.045 0.022 0.045 0.013 0.738 [-0.11, 0.15] 

ESCS Init. Joint Attention 0.105 0.023 0.105 0.316 0.414 [-0.03, 0.08] 

ESCS Resp. Joint Attention 0.132 0.014 0.014 0.260 0.327 [-0.01, 0.04] 

ESCS Init. Behavior Request 0.167 0.034 0.030 0.049 0.259 [-0.03, 0.09] 

ESCS Resp. Behavior Request 0.034 0.005 0.020 0.044 0.819 [-0.04, 0.04] 

ESCS Init. Social Interaction -0.158 -0.005 0.004 0.194 0.264 [-0.01, 0.00] 

ESCS Resp. Social Interaction 0.017 0.001 0.010 0.234 0.904 [-0.02, 0.02] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2c Results (Conversational Turns and Child Language) 

The number of Conversational Turns during dyadic play did not significantly predict any 

post-intervention child language outcomes (p > 0.2; see Table 16). As with the models from 

Hypotheses 1a and 1b, most models using Conversational Turns as a predictor did not explain 

much of the variance in post-intervention child language scores (R2 values range: 0.042 - 0.302). 

As in these previous models, child age was a significant predictor for several language outcomes: 

PLS Auditory Comprehension, PLS Total Language, ESCS Joint Attention (Initiating and 

Responding) scores and ESCS Responding to Social Interaction (p < 0.03); home language was a 

significant predictor of ESCS Initiating Joint Attention (p = 0.031) and ESCS Initiating Social 

Interaction (p = 0.007). Caregiver ethnicity was also a significant predictor of ESCS Initiating 

Social Interaction (p = 0.006), and group condition was a significant predictor of PLS Auditory 

Comprehension scores (p = 0.034).  
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Table 16 

Hypothesis 2c: Effects of Conversational Turns on Child Language 

Variable β B SE R2 p 95% CI 

PLS Expressive Communication 0.099 0.041 0.054 0.081 0.452 [-0.07, 0.15] 

PLS Auditory Comprehension 0.153 0.061 0.050 0.151 0.229 [-0.04, 0.16] 

PLS Total Language 0.134 0.053 0.051 0.115 0.302 [-0.05, 0.16] 

ESCS Init. Joint Attention -0.056 -0.011 0.023 0.302 0.639 [-0.06, 0.04] 

ESCS Resp. Joint Attention -0.082 -0.008 0.011 0.252 0.514 [-0.03, 0.02] 

ESCS Init. Behavior Request -0.107 -0.019 0.025 0.042 0.447 [-0.07, 0.03] 

ESCS Resp. Behavior Request 0.044 0.005 0.017 0.101 0.746 [-0.03, 0.04] 

ESCS Init. Social Interaction 0.084 0.002 0.004 0.177 0.525 [-0.01, 0.01] 

ESCS Resp. Social Interaction -0.064 -0.004 0.008 0.207 0.621 [-0.02, 0.01] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2d Results (Caregiver Following and Caregiver Self-Efficacy) 

Caregiving Following behaviors were significantly associated with post-intervention 

SEPTI Teaching scores (β = 0.293, B = 6.611, SE = 2.759, p = 0.019, 95% CI = [1.10, 12.23]). 

This model controlled for condition, caregiver ethnicity, home language, and caregiver education 

and accounted for 18.8% of the variance in caregivers’ post-intervention teaching self-efficacy 

scores (R2 = 0.188). Following behaviors were not significantly associated with any other 

domains of caregiver self-efficacy or caregivers’ sense of competence, although the relationship 

with SEPTI Nurturance was marginally significant (β = 0.234, B = 3.663, SE = 2.34, p = 0.078, 

95% CI = [-0.42, 7.75]). Overall, models run to test Hypothesis 2d did not account for a 

significant proportion of variance in caregiver self-efficacy scores (range in R2 = 0.034 - 0.188). 

None of the included covariates in these models were significant predictors of post-intervention 

caregiver self-efficacy scores (p > 0.1).   
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Table 17 

Hypothesis 2d: Effects of Caregiver Following on Self-Efficacy  

Variable β B SE R2 p 95% CI 

PSOC 0.106 1.988 2.352 0.106 0.401 [-2.71, 6.68] 

SEPTI Total 0.168 12.062 9.458 0.090 0.207 [-6.84, 30.96] 

SEPTI Nurturance 0.234 3.663 2.045 0.111 0.078+ [-0.42, 7.75] 

SEPTI Teaching 0.293 6.611 2.759 0.188 0.019* [1.10, 12.12] 

SEPTI Instrumental Care/Routines -0.038 -1.071 3.841 0.034 0.781 [-8.75, 6.61] 

SEPTI Limit Setting 0.097 2.800 3.889 0.052 0.474 [-4.97, 10.57] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2e Results (Caregiver Following and Caregiver Stress) 

Caregiver Following was significantly associated with decreased overall caregiver stress 

levels (PSI Total Stress) at the post-intervention time point (β = -0.281, B = -25.500, SE = 

11.510, p = 0.030, 95% CI = [-48.47, -2.53]). This model controlled for condition, caregiver 

ethnicity, caregiver education, child age, and home language and accounted for 9.6% of variance 

in caregivers’ stress scores (R2 = 0.096). Following behaviors also predicted lower Dysfunctional 

Interaction scores at post-intervention (β = -0.389, B = -12.447, SE = 3.868, p = 0.002, 95% CI = 

[-20.17, -4.73]). This model controlled for caregiver ethnicity, caregiver education, and home 

language and accounted for 15.2% of the variance in post-intervention Dysfunctional Interaction 

scores (R2 = 0.152). Following behaviors were not significantly associated with any other 

caregiver measures of stress at the post-intervention time point (i.e., PSI Parental Distress, PSI 

Difficult Child, or daily reports of stress or mood from the PDR, p > 0.1). Most included 

covariates were not significant predictors of caregiver stress outcomes in these tested models; 

caregiver ethnicity (p = 0.042) and child age (p = 0.018) were significant predictors of Parental 

Distress measured by the PSI.  
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Table 18 

Hypothesis 2e: Effects of Caregiver Following on Caregiver Stress 

Variable β B SE R2 p 95% CI 

PSI Total Stress -0.281 -25.500 11.510 0.096 0.030* [-48.47, -2.53] 

PSI Parental Distress -0.176 -6.672 5.055 0.071 0.192 [-16.77, 3.43] 

PSI Dysfunctional Interaction -0.389 -12.447 3.868 0.152 0.002** [-20.17, -4.73] 

PSI Difficult Child -0.136 -4.559 4.263 0.093 0.289 [-13.07, 3.95] 

PDR Daily Stress 0.019 0.093 0.709 0.141 0.896 [-1.33, 1.50] 

PDR Daily Hassle 0.100 1.913 2.465 0.247 0.441 [-3.04, 6.87] 

PDR Negative Mood -0.128 -2.548 2.882 0.053 0.381 [-8.34, 3.24] 

PDR Positive Mood 0.024 0.676 4.105 0.005 0.870 [-7.56, 8.91] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2f Results (Caregiver Following and Caregiver Mental Health) 

Following behaviors were not significantly associated with either caregiver depression 

(measured via the CES-D) or caregiver anxiety (measured via the GAD-7) at the post-

intervention time point (p > 0.3). Condition, caregiver ACEs, ethnicity, caregiver education, and 

home language were included as covariates in these two models; caregiver education was a 

significant predictor of both anxiety (p < 0.001) and depression (p = 0.033). All other covariates 

were non-significant (p > 0.1). These two models had an overall poor fit (R2 values range: 0.110 

- 0.259), and the majority of variance in caregiver mental health was explained by covariates and 

not dyadic Following behavior.   

Table 19 

Hypothesis 2f: Effects of Caregiver Following on Caregiver Mental Health 

Variable β B SE R2 p 95% CI 

CESD Depression 0.034 1.082 3.984 0.110 0.787 [-6.87, 9.03] 

GAD7 Anxiety -0.104 -1.604 1.781 0.259 0.371 [-5.16, 1.95] 

+ p <0.09, * p < 0.05, **p < 0.001 
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Hypothesis 2g Results (Caregiver Following and Caregiver Executive Function) 

 Following behaviors significantly predicted post-intervention success on the 2-back 

condition of the N-back task (β = 0.344, B = 12.119, SE = 3.854, p = 0.003, 95% CI = [4.39, 

19.85). This model included condition, caregiver language, caregiver education, ethnicity, and 

child adversity scores as covariates and explained 49.2% of the variance in N-back scores (R2 = 

0.492). Notably, several other covariates in this model were significant predictors of 

performance on the N-Back: child adversity exposure (p = 0.003), home language (p = 0.047)  

and caregiver education (p = 0.020) were significant predictors of 2-back performance.  

Caregiver Following did not significantly predict any other measures of caregiver executive 

function (p > 0.05); Following was a marginally significant predictor of overall N-back accuracy 

(β = 0.214, B = 5.459, SE = 3.148, p = 0.089, 95% CI = [-0.85, 11.77]).  

Across models predicting caregiver executive functioning, several covariates were 

consistently significant predictors of scores. Caregiver education was a significant or marginally 

significant predictor in all models predicting N-back performance (p-value range: 0.004 - 0.079). 

Child adversity exposure (and by proxy, family exposure to stressful experiences) significantly 

predicted N-back accuracy at 2-back, 3-back, and overall (p-value range: 0.003 - 0.025).  
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Table 20 

Hypothesis 2g: Effects of Caregiver Following on Caregiver Executive Function 

Variable β B SE R2 p 95% CI 

N-Back % Accuracy 2-Back 0.355 12.119 3.854 0.492 0.003** [4.39, 19.85] 

N-back % Accuracy 3-Back 0.190 6.084 4.255 0.264 0.158 [-2.45, 14.61] 

N-back % Accuracy Total 0.214 5.459 3.148 0.368 0.089+ [-0.85, 11.77] 

N-Back Ratio: Hits/False Alarms 0.080 2.384 3.939 0.286 0.548 [-5.52, 10.28] 

WCST Total Completed Trials -0.146 -19.691 15.892 0.204 0.220 [-51.40, 12.02] 

WCST % Accuracy Total  0.061 0.037 0.074 0.137 0.623 [-0.11, 0.19] 

WCST % Perseverative Response -0.039 -0.011 0.033 0.122 0.752 [-0.08, 0.06] 

WCST % Conceptual Response 0.037 0.032 0.104 0.145 0.762 [-0.18, 0.24] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2h Results (Caregiver Following and Child Internalizing/Externalizing Behaviors) 

Following behaviors were not significantly associated with either child internalizing 

behaviors (measured via a composite score of BITSEA and CBCL internalizing questions) or 

child externalizing behaviors (measured via a BITSEA/CBCL composite and the PDR) at the 

post-intervention timepoint (p > 0.05). Of the covariates included in these models, only caregiver 

ethnicity was a significant predictor of BITSEA/CBCL externalizing behaviors (p = 0.042). 

Caregiver ethnicity (p = 0.045) and caregiver education (p =0.037) were significant predictors of 

BITSEA/CBCL internalizing behaviors, and condition was a significant predictor of PDR Total 

Behaviors (p = 0.049).  As with several of the other models run to test hypotheses in Aim 2, 

overall model fit was poor (R2 values range: 0.123 - 0.149).  
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Table 21 

Hypothesis 2h: Effects of Caregiver Following on Child Internalizing/Externalizing Behaviors 

Variable β B SE R2 p 95% CI 

BITSEA/CBCL Composite: Internalizing 0.014 0.004 0.042 0.123 0.917 [-0.08, 0.09] 

BITSEA/CBCL Composite: Externalizing -0.153 -0.112 0.097 0.149 0.252 [-0.31, 0.08] 

PDR Total Behaviors -0.221 -9.338 5.518 0.175 0.096 [-20.41, 1.73] 

+ p <0.09, * p < 0.05, **p < 0.001 

Hypothesis 2i Results (Caregiver Following and Child Language) 

Caregiver Following behaviors during dyadic play did not significantly predict any post-

intervention child language outcomes (p > 0.1; see Table 22). Total variance explained by these 

models ranged from 5.9% to 32.9%, suggesting that caregiver Following (and relevant 

covariates) do not fully explain post-intervention child language scores. Of the covariates 

included in these models, child age was a significant predictor for ESCS Joint Attention scores 

(Initiating, p = 0.002; and Responding, p < 0.001) and ESCS Responding to Social Interaction (p 

= 0.006), home language was a significant predictor of ESCS Initiating Joint Attention (p = 

0.022) and ESCS Initiating Social Interaction (p = 0.004), caregiver education significantly 

predicted ESCS Responding to Joint Attention (p = 0.005), and caregiver ethnicity was a 

significant predictor of ESCS Initiating Social Interaction (p = 0.004). Condition (i.e., FIND vs. 

Control group) was a significant predictor of ESCS Initiating Joint Attention (p = 0.021) and 

ESCS Responding to Social Interaction (p = 0.036). In general, models with higher R2 values 

also tended to have significant covariate predictors, highlighting the non-significant relationship 

between Following behaviors and the tested child language outcomes.  
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Table 22 

Hypothesis 2j: Effects of Caregiver Following on Child Language 

Variable β B SE R2 p 95% CI 

PLS Expressive Communication 0.172 11.290 8.936 0.059 0.211 [-6.60, 29.18] 

PLS Auditory Comprehension 0.026 1.604 8.477 0.062 0.851 [-15.34 18.57] 

PLS Total Language 0.116 7.247 8.557 0.043 0.401 [-9.88, 24.38] 

ESCS Init. Joint Attention -0.037 -1.074 3.906 0.329 0.785 [-8.92, 6.77] 

ESCS Resp. Joint Attention 0.015 0.210 1.793 0.403 0.907 [-3.40, 3.82] 

ESCS Init. Behavior Request -0.227 -6.234 4.174 0.114 0.142 [-14.62, 2.15] 

ESCS Resp. Behavior Request 0.100 1.890 2.959 0.060 0.526 [-4.05, 7.83] 

ESCS Init. Social Interaction 0.186 0.806 0.634 0.235 0.210 [-0.47, 2.08] 

ESCS Resp. Social Interaction -0.045 -0.426 1.321 0.295 0.748 [-3.08, 2.23] 

+ p <0.09, * p < 0.05, **p < 0.001 

Results for Hypotheses 3a - 3i: Mediation Models 

Summary of Approach 

 Aim 3 evaluates the feasibility of any dyadic interaction variables (i.e., CT or FLO 

measures) serving as mediators of change in parent or child outcome measures. Mediation 

models were tested for variables where there were significant relationships seen in Path A 

(intervention effects on dyadic variables), Path B (associations between dyadic measures and 

parent or child outcomes), and Path C (direct effects of the intervention on parent or child 

outcomes). Rationale for running or excluding mediation analyses for Aim 3 hypotheses are 

discussed in more depth below.  

Hypothesis 3a - 3c Results (CT measures as a Mediator for Child Language) 

 No significant effects were seen in Path A models for any CT measures: the FIND 

intervention did not have a significant effect on Child Utterances, Parent Utterances, or 

Conversational Turns across the intervention period (Results 1a - 1c). Further, there were no 
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significant effects seen in Path B models for any CT measures (Results 2a - 2c); Child 

Utterances, Parent Utterances, and Conversational Turns did not significantly predict post-

intervention performance on any child language subscales from the PLS-5 or ESCS. There were 

several significant effects in child language outcomes noted across the intervention period (Path 

C - PLS Total Language, ESCS Initiating Joint Attention, ESCS Responding to Social 

Interaction and marginally significant effects on PLS Expressive Communication and PLS 

Auditory Comprehension). Given the lack of significant predictors in Path A and Path B, further 

mediation analyses were not run to evaluate the indirect effect of CT dyadic measures on change 

in child language scores.  

Hypothesis 3d – 3j Results (FLO Following as a Mediator for Outcomes) 

Path A – the effect of the FIND intervention on Following behaviors measured by FLO – 

was marginally significant (p = 0.076), suggesting a noteworthy trend in dyadic outcomes that 

did not reach the significance threshold (p = 0.05). Accordingly, no further mediation analyses 

were run to evaluate Following behavior as a possible mediator (Hypotheses 3d – 3i). Given 

varying levels of significance across Path B models in Aim 2, a further discussion of each model 

is offered below. Models with significant Path B and Path C analyses were included in 

exploratory post-hoc mediation testing to evaluate the strength of the mediation model (despite a 

marginally significant Path A).  

Hypothesis 3d (Following as a Mediator for Caregiver Self-Efficacy). 

Path B and C models were significant for SEPTI Teaching: Following behaviors 

significantly predicted post-intervention levels of caregiver teaching self-efficacy (p = 0.019; 

Table 17) and SEPTI Teaching scores rose significantly for caregivers in the FIND group 

compared to the Control group over time (p = 0.023; Table 7). Since the Path A model was 
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marginally significant, a further probe of this possible mediation effect was conducted as a post-

hoc exploratory analysis (see Post-Hoc Results).  

Aside from SEPTI Teaching, there were no further significant relationships seen between 

caregiver Following behaviors and caregiver self-efficacy scores within Aim 2d. SEPTI 

Teaching was also the only caregiver self-efficacy measure that showed intervention-related 

change between baseline and post-intervention scores (Path C; Table 7). Accordingly, no other 

exploratory mediation analyses were conducted to evaluate the indirect effect of caregiver 

Following on caregiver self-efficacy outcomes.  

Hypothesis 3e Results (Following as a Mediator for Caregiver Stress). 

Results 2e  indicated two measures of caregiver stress that were significantly associated 

with caregiver Following behaviors: Total PSI and PSI Dysfunctional Interaction (Path B; Table 

18). However, our baseline evaluation pre/post change from these two measures suggested that 

there were not main effects of the intervention on these two variables (Path C; Table 7). 

Accordingly, further exploratory mediation analyses were not run to evaluate the indirect effect 

of caregiver Following on caregiver stress scores.  

Hypothesis 3f Results (Following as a Mediator for Caregiver Mental Health). 

Caregiver Following behaviors did not significantly predict caregiver mental health 

outcomes (Path B; Table 19), nor were caregiver mental health outcomes significantly impacted 

by the FIND intervention in the current study (Path C; Table 7). No further exploratory 

mediation analyses were conducted using these variables.  

Hypothesis 3g Results (Following as a Mediator for Caregiver EF). 

Caregiver accuracy on the 2-back condition of the N-back task was significantly 

associated with caregiver Following behaviors (Path B; Table 20). However, because there were 
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no significant changes in 2-back accuracy scores across the intervention period (Path C; Table 7) 

no further mediation analyses were pursued.  

Hypothesis 3h & 3i Results (Following as a Mediator for Child Outcomes). 

There were no significant relationships between caregiver Following behaviors and child 

behaviors or child language scores (Path B; Tables 21 and 22). Although several child language 

variables showed significant change across the intervention period (i.e., PLS Total Language, 

ESCS Initiating Joint Attention, ESCS Responding to Social Interaction - see Table 8), further 

exploratory mediation analyses were not conducted since Path B was not significant. 

Post-Hoc Analyses 

In order to better understand the primary results from Aim 1, additional post-hoc analyses 

were conducted to probe the impact of included covariates on the impact of the overall model 

predicting change in caregiver Following behaviors using the FLO Coding Tool. Note that 

baseline repeated-measures ANOVAs that were conducted to better understand the descriptive 

statistics of key variables in the sample suggested that pre-post change in Following behaviors 

was significantly different for caregivers in the FIND compared to control groups (p = 0.006; 

Table 9). Hypothesis 1d analyses using regressions showed that these intervention-related 

changes were marginally significant (p = 0.076; Table 13) after controlling for key covariates: 

baseline Following scores, caregiver ethnicity, home language, and caregiver education.  

Hierarchical Regressions: Predicting Post-Intervention Following Scores 

First, a hierarchical regression was conducted for Hypothesis 1d to evaluate the added 

impact of each covariate on overall model significance. Results from this hierarchical regression 

are included in Table 23 and help elucidate the effect of Condition (FIND vs. Control) compared 

to other covariates included in these models.  
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Table 23 

Hierarchical Regression Models Predicting Post-Intervention Following Scores 

Variable Model 1 
R2 = 0.242 

Model 2 
R2 = 0.285 

Model 3 
R2 = 0.296 

Model 4 
R2 = 0.298 

 β SE p  β SE p  β SE p  β SE p  

Baseline 
Following 

0.492 0.118 <0.001 0.555 0.121 <0.001 0.506 0.133 <0.001 0.509 0.139 <0.001 

Condition    0.217 0.053 0.045 0.201 0.054 0.066 0.200 0.055 0.076 

Caregiver 
Ethnicity 

      -0.113 0.068 0.316 -0.070 0.095 0.654 

Language 
(Admin.) 

         -0.072 0.075 0.624 

Caregiver 
Education 

         -0.016 0.021 0.906 

+ p <0.09, * p < 0.05, **p < 0.001 

Notably, the only consistently significant predictor of post-intervention Following scores 

across models is the level of baseline Following (p < 0.001 across all four models). Although 

Condition (FIND vs. Intervention group) dips under the threshold of significance in Model 2 (p = 

0.045), its β value remains close to 0.2 throughout Models 2, 3, and 4, suggesting that it does not 

explain a significant portion of the variance in post-intervention Following scores after 

accounting for differences between groups at baseline. The change in R2 value between Models 1 

and 2 suggests that Condition only explains an additional 4.3% of the variance in post-

intervention Following scores above and beyond the predictive value of baseline Following 

scores. The addition of caregiver ethnicity, language of administration, and caregiver education 

as covariates does not significantly increase the R2 values of the tested models, nor do their 

individual contributions to these models reach significance (β < 0.15 and p > 0.3 for Models 3 

and 4). The addition of these covariates does impact the p-value associated with Condition, 

suggesting that placement in the FIND vs. Control group is only a moderately significant 
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predictor of post-intervention Following scores after accounting for relevant covariates (p = 

0.076).  

Understanding the Relationship between Ethnicity and Caregiver Following 

Second, additional analyses were conducted to better understand the differences between 

Latino/a and non-Latino/a groups’ Following behaviors, both at baseline and in their relative 

change over time. Figure 10 shows the relative means for each group by Condition and ethnicity 

and baseline and post-intervention time points. 

Figure 10  

Pre-Post Change in Following Behavior by Ethnicity and Condition 

 

Independent samples t-tests were conducted to better understand how baseline Following 

scores differed across groups. Group comparisons are listed in Tables 24 and 25; all tests of 

baseline differences were significant (p < 0.03), suggesting both that there were significant 
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differences between FIND and Control groups at baseline (t(80) = 2.295, p = 0.025) and 

significant baseline differences in Following behaviors across ethnic groups (t(80) = 3.567, p < 

0.001).  

Table 24 

Relative Means for Latino and Non-Latino Groups: Following Behaviors  

Ethnicity/Group n Pre-Intervention 
Mean (SD) 

Post-Intervention 
Mean (SD) 

Non-Latino/a Control 5 66.08% (6.48) 69.70% (22.31) 

Latino/a Control 28 42.11% (21.71) 44.22% (25.76) 

Non-Latino/a FIND 11 50.30% (22.14) 67.98% (21.54) 

Latino/a FIND 38 30.62% (17.06) 48.21% (22.74) 

 

Table 25 

Significant Differences in Baseline Following Behaviors by Ethnicity and Condition 

Ethnicity/Group Baseline Following 
Mean (SD) 

t df p 

Overall Latino  35.49% (19.85) 

3.567 80 <0.001 
Overall Non-Latino 55.23% (19.87) 

Overall FIND  35.04% (19.87) 

2.295 80 0.024 
Overall Control 45.74% (21.89) 

Latino FIND 30.62% (17.05) 

3.149 47 0.003 
Non-Latino FIND 50.30% (22.14) 

Latino Control 42.11% (21.72) 

2.421 31 0.022 
Non-Latino Control 66.08% (6.48) 

+ p <0.09, * p < 0.05, **p < 0.001 



 113 

Finally, a moderation analysis was conducted to probe whether the effect of Condition 

(FIND vs. control) on Following behaviors is moderated by ethnicity. The interaction (Ethnicity 

* Condition) was not a statistically significant predictor of post-intervention Following scores (β 

= -0.119, B = -0.007, SE = 0.007, p = 0.300, 95% CI = [-0.02, 0.01]), suggesting that the effect 

of FIND on caregiver Following behaviors does not change significantly by ethnicity. This is 

corroborated by the largely parallel lines in Figure 10 that show similar change in Following 

behaviors for Latino/a and non-Latino/a caregivers within each condition. 

Exploratory Mediation: SEPTI Teaching and Caregiver Following 

Because Path A analyses for dyadic interaction variables did not reach the threshold of 

significance, no mediation analyses were conducted for Hypotheses 3a – 3i. However, the 

marginally significant intervention effects on FLO Following behaviors are worth further post-

hoc evaluation. One tested outcome variable met the threshold for further mediation testing 

based on (marginally) significant results for Paths A, B, and C: caregiver self-efficacy for 

teaching (SEPTI Teaching). 

Results for Hypothesis 2d suggested a significant relationship between FLO Following 

behaviors and post-intervention SEPTI Teaching (Path B: β = 0.293, B = 6.611, SE = 2.759 p = 

0.019, 95% CI = [1.10, 12.12]). Baseline descriptive analyses examining intervention-based 

change in SEPTI Teaching scores suggested a significant Path C (Table 7). A multivariate 

regression confirmed the significance of the total effect (Path C) of FIND on SEPTI Teaching (β 

= 0.257, B = 2.771, SE = 1.173, p = 0.021, 95% CI = [0.43, 5.11]). 

Accordingly, a mediation analysis was run to evaluate whether caregiver Following 

behaviors mediated the change in SEPTI Teaching scores across the intervention period. This 

model included home language, caregiver ethnicity, and caregiver education as covariates, which 
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were statistically indicated based on baseline correlations between these demographic variables 

and key outcome measures (Tables 10 and 12). The overall model was significant, (F(5, 57) = 

6.611, R2 = 0.3670, p = 0.001), suggesting that 36.7% of variance in post-intervention SEPTI 

Teaching scores are explained by group condition and caregiver Following behaviors. The model 

summary for Path A showed a marginally significant effect of the FIND intervention on 

Following behaviors over time (t(57) = 1.803, p =0.077), which is consistent with the Path A 

analyses conducted in Aim 1. The model summary for Path B showed a significant effect of 

caregiver Following behaviors on post-intervention SEPTI Teaching scores (t(56) = 2.573, p = 

0.013), which is consistent with the Path B analyses conducted in Aim 2. The direct effect (Path 

C’) within this mediation was not significant (t(56) = 0.849, p = 0.339), suggesting that caregiver 

Following may play a significant role in explaining the relationship between FIND and SEPTI 

Teaching. The indirect path that evaluated the effect of group condition on SEPTI Teaching 

scores mediated by caregiver Following was also not significant (CI: [-0.10, 2.52]*).  

Table 26 

Post-Hoc Mediation Analysis: SEPTI Teaching Scores Mediated by Caregiver Following  

Mediation Path B SE t p 95% CI 

Path A 0.099 0.055 1.803 0.077+ [-0.01, 0.21] 

Path B 9.089 3.532 2.573 0.013* [2.01, 16.16] 

Path C’ 1.273 1.498 0.850 0.399 [-1.73, 4.27] 

Indirect Effect 0.895 0.672   [-0.10, 2.53] 

+ p <0.09, * p < 0.05, **p < 0.001 

 

 
* Note that the PROCESS model includes estimated 95% confidence intervals instead of reported p values to 
indicate overall significance of the calculated indirect effect. 
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CHAPTER 4: DISCUSSION 

Since the development of the FIND intervention in 2016, there has been a growing body 

of empirical evidence supporting its positive effects on both participating caregivers and their 

children. Yet various efforts to measure the mechanism underlying these changes have fallen 

short, due in part to the complexities of developing robust video-coding methodologies that were 

feasible, reliable, and closely aligned with the FIND theory of change. The current study is the 

culmination of years of programmatic work to develop effective measurement tools that allow us 

to evaluate responsive caregiving in the context of dyadic play interactions. This is the first study 

that attempts to evaluate how the FIND intervention impacts caregivers’ responsiveness and 

investigates whether or not changes in dyadic interaction may mediate observed changes in child 

and caregiver outcomes.  

The current study had several important findings. Contrary to our hypotheses, Aim 1 

found that there were no significant changes in the quantity of Utterances or Conversational 

Turns between pre- and post-intervention time points. There was a marginally significant 

increase in caregiver Following behaviors among families in the FIND group compared to the 

Control group. For Aim 2, there were no significant associations between any CT measures (e.g., 

Child or Parent Utterances, Conversational Turns) and any child language outcomes. Increased 

caregiver Following behaviors significantly predicted increased caregiver self-efficacy in 

teaching, decreased parental stress, decreased parent-child dysfunctional interaction, and 

increased caregiver accuracy in the 2-back task, which draws on working memory and sustained 

attention. Aim 3 considered the significance of findings from Aims 1 and 2 to evaluate whether 

dyadic interaction may serve as a mediator for any caregiver or child outcomes. Because no 

dyadic interaction variables showed statistically significant intervention effects, further 
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mediation analyses were not conducted. A post-hoc exploratory mediation analysis was 

conducted for caregiver self-efficacy in teaching, which met minimum thresholds for mediation 

with a marginally significant Path A effect; neither the direct or indirect effects of FIND or 

Following-behavior-through-FIND met the threshold for significance, although results showed 

promising evidence of a marginally significant mediation effect. Further interpretation of these 

results, including a detailed analysis of changes in key variables over time, covariates, and an 

interpretation of these findings in the context of prior literature is included below.  

Dyadic Utterances and Conversational Turns: Key Takeaways 

Analyses from Aim 1 provided one of this study’s key takeaways: the FIND intervention 

did not significantly impact the quantity of parent or child speech or the number of verbal back-

and-forth interactions during play. Means for Parent Utterances, Child Utterances, and 

Conversational Turns were remarkably consistent across the intervention period - with no 

significant differences between groups. The range in change scores across participants (e.g., -91 

to 113 for Conversational Turns) suggests that the measure is sensitive to change in individuals 

over time, and that most dyads had fairly consistent speech patterns across pre- and post-

intervention assessments (Figure 7; Table 9).  

Aim 2 probed whether Child Utterances, Parent Utterances, and Conversational Turns 

were predictive of other child language outcomes at the post-intervention time point. Contrary to 

hypotheses – and prior validation efforts for the CT measure – none of these three measured 

dyadic variables were associated with any child language outcomes. It is somewhat surprising 

that seemingly robust prior relationships between Child Utterances, Conversational Turns, and 

measures of child language did not show consistent effects in the current study; further research 

with a larger sample size and adequate statistical power would help elucidate remaining 
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questions about these relationships. It is worth noting that several key measures of child 

language in this study were significantly associated with ethnicity and home language, including 

Parent Utterances and Conversational Turns. Future research with more intentionally balanced 

cultural groups (e.g., Latino/a vs. non-Latino/a) should look into how ethnicity, home language, 

dyadic language interactions, and child outcomes interact to help clarify the inconsistencies seen 

between this study’s findings and prior validated work on Conversational Turns and dyadic 

talkativeness (Beiting et al., 2022; Ferjan Ramírez et al., 2020; Romeo et al., 2021). 

 It is also worth noting that the bulk of existing literature supporting connections between 

dyadic speech patterns and child language scores uses long-form recording tools (e.g., Language 

Environment Analysis – LENA; see Cristia et al., 2021), while this study coded language 

interactions across short 7-minute play sessions. While some researchers have highlighted 

important methodological differences between structured play and naturalistic routines (Tamis 

Le-Monda et al., 2017), there are no direct comparisons that consider how language counts 

during short, structured play sessions may compare to long-form LENA recordings. Efforts to 

directly compare shorter CT-coded play interactions and daylong automated language estimates 

via LENA audio files are currently underway (McDorman et al., 2024). The inconsistency 

between this study’s findings and LENA-based research on dyadic speech variables highlights 

important gaps in our understanding of how methodology impacts our interpretation of parent-

child language interactions and home language environments. 

One critical limitation of the current CT coding system is its reliance on vocalizations to 

capture serve and return interactions. Across the FIND intervention, child “serves” include all 

bids for caregiver attention, including gestures, shifts in attention, vocalizations, and movement. 

The decision to use the CT coding system as a proxy for serve and return interactions was rooted 

https://www.zotero.org/google-docs/?GkK6kD
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in prior challenges with inter-rater reliability and coding feasibility for coding measures that 

involved more nuanced evaluation of gestures and vocal utterances (Imhof, 2019). Recent 

research highlights the limitations of relying on solely verbal back and forth interaction, noting  

that bimodal serves (i.e., vocal-gestural combinations) elicit different responses from caregivers 

(van der Klis et al., 2023). These findings caution against research approaches that flatten the 

caregiver-child interaction landscape into the verbal-only communication, especially for young 

children who communicate in such rich, multidirectional ways (e.g., through speech, gestures, 

looking, and affect). The results from the current study reiterate the limitations associated with 

measuring verbal back-and-forth interactions alone and highlight the need for more nuanced 

serve and return coding in future evaluations of FIND.  

Unpacking FIND and FLO Results: Implications for Following the Child’s Lead 

The Impact of FIND on Following the Child’s Lead 

A second key takeaway from the current study is that the FIND intervention seems to 

have a promising impact on caregiver Following behaviors during dyadic play. After controlling 

for covariates, the effect of FIND on caregiver Following was marginally significant (p = 0.076). 

Post-hoc analyses revealed a consistent increase in Following behavior for caregivers who 

received the FIND intervention across Latino/a and non-Latino/a groups, despite significant 

differences between ethnic groups at baseline. These trends - and the lack of significance of 

ethnicity as a moderator of intervention effects - suggest a systematic change in the way that 

caregivers interact with their children across the FIND intervention period that transcends pre-

existing cultural differences in parenting interactions.  

It should be noted that there was a significant difference in baseline Following behaviors 

between the FIND and Control groups; caregivers assigned to the FIND condition consistently 

https://www.zotero.org/google-docs/?s68gQV
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engaged in more Leading behaviors and fewer Following behaviors during dyadic play at 

baseline, a trend that remained consistent across both Latino/a and non-Latino/a subgroups 

(Figure 10). Although the current study controlled for baseline scores in analyses, there are 

several possible explanations for our current results: a) the current study results primarily 

represent a regression to the mean effect; b) the FIND intervention is most effective for 

caregivers with low base rates of Following their children’s lead; or c) the FIND intervention 

effectively increases caregiver Following behaviors during dyadic play regardless of baseline 

scores. Post-hoc analyses breaking down intervention effects by ethnicity (Figure 10) provide 

some evidence for the third hypothesis - that FIND effectively increases caregiver Following 

behaviors across varying levels of baseline Following scores. However, unequal sample sizes for 

each group due to the current study’s majority-Latino/a participants make it difficult to draw 

definitive conclusions about the effects of FIND on caregivers with higher baseline rates of 

Following behaviors during play. Future research should aim to replicate this study’s findings 

with a larger sample that has more balanced parenting behaviors at baseline between control and 

intervention groups. Intervention effects on Following behaviors that persist in a study with 

equal baseline variances between groups would provide further evidence that the current study’s 

findings are indicative of true intervention effects beyond regression to the mean (Barnett et al., 

2005).  

Post-hoc hierarchical regression analyses helped to delineate the relative impact of 

intervention group effects compared to other predictors in our model. Overall, baseline 

Following scores were consistently the strongest predictor of post-intervention Following 

behavior (p<0.001, R2 = 0.242); the relative increase in R2 after adding group condition as a 

predictor (+ 0.43) suggests that intervention effects explain only a small percentage of the overall 

https://www.zotero.org/google-docs/?yQM9Hw
https://www.zotero.org/google-docs/?yQM9Hw
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variance in post-intervention caregiver Following scores. The fact that baseline scores were such 

a robust predictor of post-intervention scores indicates that dyadic Leading and Following 

behaviors are fairly stable over time and provides further evidence that the influence of group 

condition was relatively less impactful.  

Following and its Relationship with Caregiver and Child Outcomes 

Aim 2 revealed several significant associations between post-intervention caregiver 

Following behaviors and other caregiver outcomes. In particular, caregivers who followed their 

child’s lead during play more often reported lower levels of overall stress and dysfunctional 

interaction (measured via the PSI) and higher levels of teaching self-efficacy (measured via the 

SEPTI) at the post-intervention timepoint. Relationships between Following behaviors and 

teaching self-efficacy are consistent with prior validation efforts for the FLO Coding Tool (Table 

3), while the negative association between Following and caregiver stress is a new finding in the 

current study. There was also a significant relationship between caregiver Following and 

accuracy scores on the 2-back trials of the N-back task, although the lack of consistency with 

other measures of working memory and attentional control across other N-back subscales (e.g., 

overall accuracy, 3-back accuracy) provides inconclusive evidence about the strength of this 

effect. Further evaluation of the association between Following behaviors and caregiver 

executive functioning in the context of a study with a larger sample size would help clarify the 

test-retest reliability of these relationships.  

Relationships with child outcomes showed a similar pattern of inconsistency with prior 

validation efforts for FLO. Previously robust correlations between Following and child 

internalizing behaviors (Table 4) were not present at the post-intervention timepoint (Table 21). 

Similarly, previously-found associations between Following, PLS Expressive Communication, 



 121 

and ESCS Initiating Social Interaction were not present at the post-intervention timepoint in the 

current study (Table 22). Surprisingly, Following behavior was not significantly associated with 

any measured child outcomes (language or behavior) at the post-intervention timepoint of this 

study, a marked departure from prior knowledge about the relationship between FLO behaviors 

and child outcomes (Imhof et al., 2023).   

The fact that there was a marginally significant change in Following scores across time 

while many other outcome measures remained constant (Tables 7, 8, and 13) could explain why 

many of the expected associations tested in Aim 2 were non-significant. Validation efforts for 

the FLO Coding Tool used baseline scores – from the current study, among other datasets – 

between FLO behaviors and other outcomes to understand how caregiver tendencies during 

dyadic interactions were associated with other caregiver and child traits. Strong associations 

between caregiver Following and other key measures at one time point do not guarantee that 

those same associations will remain as each outcome changes differentially over time. For 

example, a prior validation of the FLO Coding Tool found a robust correlation between caregiver 

Following and child internalizing behaviors (r = 0.460; Table 4, Imhof et al., 2023). In the 

current study, there were marginally significant intervention effects on Following, but no 

significant intervention effects on child internalizing scores. Given differential changes in 

Following and internalizing behaviors over the 10-week intervention period, it logically follows 

that these two measures would no longer be significantly correlated at the post-intervention 

timepoint.  

Given this, it is possible that caregiver Following could still serve as a mediator of 

change driving downstream child outcomes, although the mechanism of change (i.e., Following 

the child’s lead) may need more than 10 weeks to make a visible impact. This study collected 
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data from families at pre-intervention and post-intervention timepoints; future research could 

help clarify whether changes to dyadic interaction mediate change in child outcomes over time 

by adding a follow-up visit several months after the post-intervention timepoint to re-evaluate 

these key relationships between measures.  

Following as a Potential Mediator: Unpacking Aim 3 

Although one of the current study’s primary aims included evaluating measures of FLO 

and CT as possible mediators of change in caregiver and child outcomes, nonsignificant 

intervention effects across key variables precluded the majority of the proposed mediation 

analyses. The theory underpinning the hypotheses for this study was based in prior literature that 

found significant intervention effects of FIND on caregiver stress, self-efficacy, mental health, 

and executive function (Giuliani et al., 2019; Liu, Phu, et al., 2021; Schindler et al., 2017, 2021) 

along with impacts on child behaviors and child language (Imhof et al., 2023; Liu, Fisher, et al., 

2021; Schindler et al., 2017, 2021). Baseline descriptive analyses for this study revealed far 

fewer significant intervention effects on key outcome measures than expected (Tables 7, 8, and 

9). Across all expected intervention outcomes, only parent sense of competence (PSOC), 

teaching self-efficacy (SEPTI), overall child language (PLS Total), and two measures of the 

ESCS (initiating joint attention and responding to social interaction) showed significant 

differences between the FIND and Control groups over time. Without direct intervention effects 

on child and caregiver outcomes (Path C), many of the proposed mediation analyses for the 

current study became irrelevant.  

After accounting for the results from Aim 1 and Aim 2, only caregiver self-efficacy for 

teaching (SEPTI Teaching) met the criteria for post-hoc exploratory mediation testing (i.e., 

significant or marginally significant Path A, B, and C effects). Mediation analyses using 

https://www.zotero.org/google-docs/?Bbhgry
https://www.zotero.org/google-docs/?Gdy2I9
https://www.zotero.org/google-docs/?Gdy2I9
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PROCESS (Hayes, 2012) revealed consistent findings with the current study’s initial Path A 

(Aim 1) and Path B (Aim 2) effects. The fact that the total effect (Path C) is significant while the 

direct effect (Path C’) was not significant suggests that the mediator (i.e., caregiver Following) 

may explain a portion of the changes in SEPTI teaching scores across the intervention period. 

Notably, the indirect effect (i.e., the effect of FIND on SEPTI Teaching through caregiver 

Following) was also not significant, a somewhat unusual pattern of findings within mediation 

testing. In this case, is important to note that Path A was only approaching significance (p = 

0.077), precluding the possibility of a fully significant mediation. This probe for mediation 

effects found an indirect effect that was also approaching significance (95% CI [-0.1, 2.53]), 

although it did not meet the threshold to be considered a significant mediator of change.  

Overall, this evaluation of dyadic interaction as a possible mediator of change provides 

promising evidence that caregiver Following behaviors may partially mediate FIND-related 

changes in caregiver teaching self-efficacy. Future studies considering the overall impact of 

FIND on dyadic caregiver-child interactions should continue to probe this possible mediation 

relationship given the preliminary evidence provided by the current study. 

Limitations of the Current Study 

A critical limitation of the current study stems from the fact that our two groups had 

significantly different baseline FLO Following scores. While our results appear to indicate 

promising FIND-related increases in Following behaviors, it is somewhat difficult to understand 

the main effects of the intervention because the Control and FIND groups started in very 

different places. Past evaluations of FIND have found some evidence that the intervention is best 

suited for caregivers with the highest baseline risk factors (e.g., lower self-efficacy, lower 

parenting competence; Schindler et al. 2017); it may be true that FIND also works best for 
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families who start with lower baseline rates of Following. Although the current study provides 

promising evidence of FIND-related changes to Following, we should interpret these results and 

their wider implications with caution because of these baseline group differences. Several large-

scale RCTs of FIND are currently underway that should offer opportunities to evaluate the 

robustness of these findings in a sample with more balanced FLO behaviors across groups.  

Another critical limitation of this study is the overall sample size and prevalence of 

missing data. Power analyses conducted for the original grant proposed a sample size of 180 

families enrolled, with at least 60 families in each group after accounting for participant attrition. 

138 families were actually enrolled in the study, and attrition rates were higher than expected 

(33%), resulting in only 38 families in the control group and 54 families who received the full 

FIND intervention. Even among the 92 families who completed all study visits, poor video 

quality limited the number of codeable interaction films, and many families had incomplete or 

missing data across several measures collected during research visits (Table 5). As a result, 

analyses conducted for the current study are underpowered, impacting our ability to draw wider 

conclusions from the trends reported here.  

The demographic composition of the current sample offers both strengths and limitations 

to the findings associated with this research. Because such a high percentage of the caregivers in 

this sample identified as Latino/a (80.4%), this study offers valuable insights into the efficacy of 

the FIND intervention with Latino/a populations. Previous study efforts have shown promising 

effects of FIND with Latino/a families (Schindler et al., 2017, 2021), but this is the first evidence 

within the context of a larger RCT that FIND promotes beneficial caregiver and child outcomes 

for Spanish-speaking Latino/a groups. The proportion of Latino/a families to non-Latino/a 

families does have limitations in the context of this study, where sample size is already a limiting 
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factor. Because of the small number of caregivers identifying as non-Latino/a (5 control, 11 

FIND), it is difficult to draw robust conclusions from a comparison across groups. The current 

study highlighted several significant differences between Latino/a and non-Latino/a caregivers, 

particularly in the context of parenting behaviors. At baseline, Latino/a caregivers had higher 

levels of Parent Utterances and Conversational Turns during dyadic play; Latino/a caregivers 

also engaged in more Leading behaviors and fewer Following behaviors compared to their non-

Latino/a counterparts. These comparisons offer rich insights into how cultural parenting values 

impact dyadic interaction at the microsocial level, although it is difficult to draw broad 

conclusions from a comparison of such uneven sample sizes. Future research should consider a 

more intentional design to compare Latino/a and non-Latino/a families, both across measures of 

microsocial dyadic interactions and in their response to the FIND intervention. 

Parenting Behaviors Across Cultures: Cultural Considerations for FIND 

 The demographic composition of this study also warrants further discussion about the 

implications of our findings in the context of known differences in parenting values across 

cultures. The current study found systematic differences in dyadic interaction variables across 

Latino/a and non-Latino/a families; most notably, Latino/a caregivers tended to engage in more 

Leading behaviors and fewer Following behaviors during dyadic play, an observation that was 

supported by qualitative observations from our bilingual and bicultural coding teams during the 

video-coding process. This finding alone is not surprising - there are well-documented 

differences in parenting behaviors and values across cultures (e.g., Calzada et al., 2012; 

Lansford, 2022; Zayas et al., 2009), many of which emphasize Latino/a caregivers’ increased 

directiveness during dyadic interactions (Dyer et al., 2014; Peredo et al., 2020; Tamis-LeMonda 

et al., 2020). The replication of these findings in the context of an intervention that targets child-

https://www.zotero.org/google-docs/?8sbfCc
https://www.zotero.org/google-docs/?8sbfCc
https://www.zotero.org/google-docs/?9tVltb
https://www.zotero.org/google-docs/?9tVltb
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centered “Following” behaviors (i.e., the current study) yields questions about the complex 

interplay between definitions of “responsive parenting” and the ethics of working within - and in 

some cases, trying to change - cultural parenting norms.  

 More recent reviews of cross-cultural parenting practices highlight the disproportionate 

representation of middle-class, White families in the psychological studies that underlie our 

seminal theories (Cabrera, 2022; Lansford, 2022). Attachment theory and its associated 

definitions of “responsiveness” and “maternal sensitivity” have been critiqued for offering 

narrow definitions that promote specific caregiving behaviors (e.g., following the child’s lead) 

that are more culturally relevant to Western, urban populations (Keller, 2018). This recent 

emphasis on better understanding how sensitive and responsive parenting practices differ across 

cultures (e.g., Mesman et al., 2018) sheds light on our need to engage with deeper reflective 

practice as we develop, evaluate, and culturally adapt parenting interventions. Lansford’s 2022 

review concludes with a series of recommendations for researchers developing parenting 

interventions, emphasizing the need to a) situate interventions within the sociocultural context of 

its participants; b) prioritize definitions of responsive parenting that promote nurturance and 

positive parenting practices; and c) continually adapt programs through systematic monitoring 

and evaluation.  

Lansford’s suggestions provide a helpful framework for self-reflection about the 

strengths and limitations of this study’s approach to sociocultural competence. It is worth noting 

that many aspects of FIND - namely its strengths-focused, individualized approach - offer 

opportunities for microsocial adaptations and individualization to align feedback with family 

cultural values. The fact that caregivers are receiving strengths-focused feedback by watching 

videos of their own interactions with their children places FIND families at the center of the 

https://www.zotero.org/google-docs/?HiU6C5
https://www.zotero.org/google-docs/?lBePtB
https://www.zotero.org/google-docs/?vLXAIB
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curriculum and sets FIND apart from more rigid, didactics-focused intervention programs. These 

opportunities to individualize feedback through personalized video coaching underlie the broad 

scalability of FIND and its success in various implementations across broad geographic and 

situational contexts. Indeed, the fact that FIND has shown promising results in implementations 

across cultural contexts (e.g., Schindler et al., 2017, 2021) suggests the broader scalability and 

cross-cultural feasibility of its approach and theory of change.  

Ultimately, findings from the current study that highlight systematic differences between 

Latino/a and non-Latino/a caregivers in a domain central to the FIND theory of change: 

following the child’s lead during play. It is critical to situate these findings in the context of 

broader conversations about cultural competence and social justice work among minoritized, 

marginalized populations in the United States. Aligning with the recommendations from 

Lansford and other researchers emphasizing the importance of cross-cultural humility in 

parenting intervention work, future studies of FIND should include more intentional efforts to 

monitor and evaluate the intervention’s impact on broader cultural constructs. Collection of 

qualitative data that documents caregiver reactions to the FIND curriculum, alignment with 

cultural parenting practices, and feedback would help FIND evolve to include more culturally 

responsive and inclusive definitions of sensitivity.  

Implications and Conclusions 

Overall, the current study offers several promising first steps in the attempt to effectively 

capture FIND-related changes in responsive caregiving over time. After years of programmatic 

work to refine and develop observational coding tools that were well-aligned to the FIND theory 

of change, this study is the first to document FIND-related changes in parent-child interaction. 

The current study also provides promising evidence that FLO Following may mediate 
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intervention-related changes in caregiver teaching self-efficacy. Although the mediation effects 

reported here are only marginally significant, these results suggest that caregiver Following 

behaviors may serve as a mechanism of change driving FIND-related improvements in caregiver 

self-efficacy. Given the noted limitations associated with the current study sample, these findings 

provide a strong basis for future replication work with the two larger randomized-controlled 

trials of FIND currently underway. 

This is also the first large-scale implementation of the two observational coding tools at 

the center of this study’s methodology. Although we did not see expected intervention-related 

effects on CT variables, the current study offers evidence that a) both observational coding tools 

are sensitive to change over short periods and b) the FLO Coding Tool can effectively detect 

FIND intervention effects. Results linking Following and Leading behaviors to several key 

caregiver and child outcomes suggest that the FLO Coding Tool effectively captures relevant 

components of responsive caregiving and may serve as a mediator of change in other 

intervention contexts. Ultimately, these findings herald a promising trajectory for the FLO 

Coding Tool, highlighting its potential for widespread application in assessing responsive 

caregiving behaviors within clinical intervention research. 
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