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DISSERTATION ABSTRACT 

Carolyn Marie Scholtes 

Doctor of Philosophy 

Department of Counseling Psychology and Human Services 

June 2022 

Title: The Impact of PCIT-Based Child Compliance Training on Children’s Self-

Regulation 

Parent-Child Interaction Therapy (PCIT) is an evidence-based parenting 

intervention composed of two distinct phases – Child-Directed Interaction (CDI) and 

Parent-Directed Interaction (PDI). PCIT has been found to promote positive outcomes for 

parents and children. However, little process-oriented research has been conducted on 

PCIT to date, with a majority of process-based research focusing on CDI. Thus, the 

present study sought to: 1) Characterize PDI-specific patterns of parenting skills; and 2) 

Examine whether parents’ use of PDI-phase skills is related to their children’s post-

treatment self-regulation. 

Participants included 3–7-year-old children and their primary caregivers (n = 50) 

with prior child welfare system involvement. Families were drawn from a larger 

randomized clinical trial of PCIT and included dyads who completed one or more PDI 

sessions. First, patterns of PDI-specific parenting processes, including positive and 

negative parenting, effective commands, navigation of command sequences, and time-

outs were plotted across PDI. Next, linear regression analyses were utilized to determine 

whether parents’ use of PDI skills predicted their children’s post-treatment self-

regulation. Finally, exploratory latent growth curve models were utilized to examine 
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patterns of change in the number of and duration in time-outs experienced by children 

over the course of PDI, and to explore whether these patterns of change predicted 

children’s post-treatment self-regulation. 

Results indicated parents’ use of positive and negative parenting remained 

relatively stable during PDI. Parents also initiated a consistent number of effective 

commands and successful command sequences across PDI. Notably, younger parents 

delivered more effective commands and navigated a higher proportion of command 

sequences successfully. The number of and duration in time-outs declined over the course 

of PDI, with significant linear declines in duration in time-outs observed during the first 

four PDI sessions. Parents’ PDI skills were not found to positively predict children’s 

post-treatment self-regulation. However, one finding emerged that ran counter to study 

hypotheses - children who experienced more time-outs and spent more time in time-outs 

demonstrated lower post-treatment HTKS behavioral regulation. While the present study 

offers important insight into PDI-specific parenting processes, further research is needed 

to fully understand patterns of these processes across treatment and assess how they 

might support children’s post-treatment outcomes. 
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CHAPTER I 

INTRODUCTION 

Parent-Child Interaction Therapy (PCIT) is an evidence-based parenting program 

that is effective at improving disruptive behavior in children and improving parenting 

skills, even in families with a history of maltreatment (Batzer et al., 2018; Thomas & 

Zimmer-Gembeck, 2007). PCIT is composed of two sequential phases – child-directed 

interaction (CDI) and parent-directed interaction (PDI; Eyberg, 1988). Whereas CDI 

focuses on supporting parents’ use of positive, responsive parenting skills, PDI is 

designed to help parents develop safe, effective child management skills that support 

children’s prosocial compliance behaviors. PCIT utilizes a unique structure, which 

involves parents practicing their skills with their child during each session with support 

from the therapist using remote bug-in-ear technology. Thus, PCIT is a behavioral 

parenting intervention with dyadic parent-child in-session skills practice that meta-

analyses (Kaminski et al., 2008; Kaminski & Claussen, 2017) have linked to increased 

efficacy of parenting interventions. Despite its efficacy, little process research has been 

conducted on PCIT to date. Of the process research conducted on PCIT, most has focused 

on CDI, with few studies examining in-session PDI processes and their associations with 

positive outcomes for children and families.  

Self-regulation is one aspect of child development that is closely linked to 

disruptive behavior (Eisenberg et al. 2001, 2005, 2009) and involves the ability to 

regulate one’s own thoughts, behaviors, attention, and emotions to complete necessary 

tasks and adhere to social standards (Kopp, 1982). Self-regulatory skills are important as 

they support a variety of adaptive social, academic, and psychological outcomes for 
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children (Eisenberg et al., 2001, 2003, 2007; Rueda et al., 2005; Spinrad et al., 2006, 

2007). Conversely, deficits in self-regulation may lead children to make more impulsive 

decisions, resulting in disruptive behavior disorders (Dodge et al., 2006; Eisenberg et al., 

2001). Thus, although self-regulatory skills have been consistently identified as important 

for helping children to achieve a variety of positive outcomes, less is known about how 

interventions may serve to support children’s self-regulation development. 

Children’s self-regulation has been minimally studied in relation to PCIT, with 

past research focusing specifically on children’s physiological regulation. One study by 

Bagner and colleagues (2012) found that children with lower baseline respiratory sinus 

arrhythmia (RSA), which is typically associated with more psychological and behavioral 

challenges (Calkins et al., 2007; Calkins & Demon, 2000; Hinnant & El-Sheikh, 2009), 

experienced greater reductions in their disruptive behavior following PCIT. Findings 

suggest that PCIT may be most effective in improving disruptive behavior for children 

who demonstrate the greatest pre-treatment regulation challenges. Additionally, a study 

with the same sample revealed that children who experienced more positive parenting 

during PCIT also demonstrated greater post-treatment RSA suppression during a 

challenging clean-up task (Graziano et al., 2012). Greater RSA suppression indicates a 

decrease in RSA from baseline to task (Calkins & Keane, 2004; Porges et al., 1996) and 

is associated with better self-regulation and fewer externalizing behavior challenges 

(Calkins, 1997; Calkins & Dedmon, 2000; Calkins & Keane, 2004; Porges et al., 1996). 

Thus, this finding indicates that parents’ increased use of positive parenting skills in 

PCIT may support improvements in children’s post-treatment regulation. 
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Research conducted on children’s self-regulation and parenting more broadly has 

repeatedly shown that regulation is supported via positive parenting and compromised 

among children exposed to negative parenting (Valcan et al., 2018). Children’s self-

regulation deficits have been linked to problems in four key parenting domains. 

Specifically, children who experience self-regulation challenges: 1) experience 

inconsistent and unpredictable parenting, 2) are more likely to experience harsh parenting 

and discipline, 3) lack warm and sensitive caregiving relationships, and 4) are deprived of 

caregiver scaffolding (e.g., verbal and/or physical guidance to help children engage in 

challenging tasks that they cannot yet perform independently) during disciplinary 

exchanges that serves as “inhibitory control training”. If these aspects of parenting can be 

improved via parenting interventions, it stands to reason that such interventions should 

also be capable of strengthening children’s self-regulation abilities. 

Following this logic, the present study aims to examine whether in-session 

parenting processes taught and coached in PDI, including use of positive parenting, 

negative parenting, delivery of effective commands, successful navigation of command 

sequences, and implementation of consistent consequences via time-out, improve post-

treatment self-regulation outcomes for children from child welfare-involved families. 

Children involved in the child welfare system experience less predictable parenting 

(Cerezo & D’Ocon, 1999; Norman Wells et al., 2019; Skowron et al., 2011), more harsh 

and less warm, responsive caregiving (Baer & Martinez, 2006; Dadds et al., 2003; 

Kavanagh et al., 1988), and less caregiver scaffolding (Valentino et al., 2006, 2011). 

Additionally, child-welfare involved children are at higher risk for self-regulation deficits 

(DePrince et al., 2009; Fay-Stammbach, et al., 2017; Kirke-Smith et al., 2016; 
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Mezzacappa et al., 2001). Thus, it is particularly important to understand whether 

interventions like PCIT are capable of promoting positive self-regulation outcomes via 

improvements in parenting for child welfare-involved youth. 

The PDI phase of PCIT is designed to teach parents a set of safe and effective 

child management skills that include formulating and delivering simple, developmentally 

appropriate, effective, and direct commands. Parents are then taught to follow through 

through with specific labeled praise if their child complies or a predictable sequence of 

warning and brief time-out from positive reinforcement if their child does not comply. 

Following children’s compliance with a parental directive, the parent is coached to return 

to use of positive parenting skills while playing with their child before giving a new 

directive for the child to practice complying with. This PDI process is hypothesized to 

help promote children’s self-regulation first by supporting parents in using effective child 

directives or commands, and second by promoting consistent and predictable sequences 

that follow children’s compliance and non-compliance behaviors. Children’s experience 

with developmentally sensitive scaffolding during ‘minding and listening practice’ serve 

as a form of “inhibitory control training,” in the context of parent and child interactions, 

and is hypothesized to strengthening children’s regulatory skills. Further, as parents 

employ positive, non-directive parenting skills between parent command-child 

compliance sequences (i.e., ‘minding and listening’ practice), and decrease their reliance 

on harsh, aversive strategies to obtain compliance, children experience their parents as 

safe, effective, warm, and responsive caregivers. Together, parent’s use of effective child 

management skills during the PDI phase of treatment, including use of positive parenting 
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skills and decreased reliance on negative parenting, will be examined as predictors of 

children’s self-regulatory outcomes. 

The present paper begins with a review of the efficacy of PCIT and other 

behavioral parent training interventions targeting children’s disruptive behavior, and then 

describes PCIT-specific processes thought to be relevant for children’s self-regulation 

skills. Next, a summary of published process-oriented research conducted on PCIT is 

provided. Following a review of research on child self-regulation and the impact of 

maladaptive parenting processes on children’s self-regulation, I outline the key aims of 

this dissertation, namely, to characterize PDI specific processes and examine their effect 

on children’s self-regulation development. 

Efficacy of PCIT 

Parent-Child Interaction Therapy (PCIT) is an evidence-based parenting 

intervention that promotes positive parenting and effective parent management of child 

behavior (Eyberg, 1988). PCIT was originally developed for families of children between 

the ages of 3-7 experiencing externalizing behavior problems, including excessive 

tantrums, aggression, defiance, and destructive behaviors (Eyberg, 1988). For such 

families, PCIT produces reductions in children’s disruptive behavior concerns (Thomas 

et al., 2017), increases children’s compliance with their caregivers’ directives (Eisenstadt 

et al., 1993), and reduces children’s trauma symptoms (Pearl et al., 2012). These 

improvements in child functioning are hypothesized to occur through changes in 

parenting – specifically, through increases in positive parenting and reductions in use of 

maladaptive parenting skills (Thomas & Zimmer-Gembeck, 2007). Since its 

development, PCIT has been tested for use with a variety of client populations. Notably, 
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PCIT is one of the few interventions that has been shown to be efficacious for child 

welfare involved families, for whom it has been found to reduce future reports of child 

maltreatment (Euser et al., 2015; Kennedy et al., 2016). Children with histories of 

maltreatment who complete PCIT demonstrate reductions in their disruptive behavior 

challenges (Batzer et al., 2018), consistent with findings from PCIT conducted with non-

maltreated children. Similarly, following PCIT, maltreating parents demonstrate 

increases in their positive parenting skills and decreases in their use of maladaptive 

parenting skills (Batzer et al., 2018; Chaffin et al., 2004; Thomas & Zimmer-Gembeck, 

2007), consistent with the changes observed among non-maltreating families. Thus, PCIT 

is efficacious in reducing future instances of maltreatment, improving children’s 

behavior, and enhancing parenting skills among families with a history of maltreatment. 

Parenting Interventions Addressing Disruptive Child Behavior 

However, PCIT is just one of many parenting interventions designed to address 

children’s disruptive behavior. Interventions shown to be most efficacious in reducing 

children’s externalizing behavior concerns and improving parenting behaviors possess 

three common factors, according to a meta-analysis conducted by Kaminski and 

colleagues (2008). Parenting interventions found to be the most effective: 1) increase 

positive parent-child interactions and emotional communication skills, 2) teach parents to 

use time-out and the importance of consistency in parenting, and 3) require parents to 

practice new skills with their child(ren) in sessions (Kaminski et al., 2008). Further, 

treatment approaches that focus on individual parent behavioral therapy with child 

participation have been identified as well-established in their ability to reduce children’s 

disruptive behavior challenges (Kaminski & Claussen, 2017). In addition to PCIT, 
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several other evidence-based parenting interventions utilize some of these techniques. 

The Triple P Positive Parenting Program (Sanders, 1999), Incredible Years (Webster-

Stratton, 2001), and Parent Management Training Oregon (PMTO; Forgatch & Patterson, 

2010) are three programs designed for children in the preschool to early elementary 

school age range that have consistently been shown to reduce children’s disruptive 

behavior problems (Thomas & Zimmer-Gembeck, 2007; Tully & Hunt, 2016; van Aar et 

al., 2017). Triple P uses a tiered system of intervention including universal 

communication (level 1), low-intensity seminars, individual, and group intervention 

(levels 2 and 3), and more intensive group and individual services (levels 4 and 5; 

Sanders, 1999). The Incredible Years program consists of three integrated programs 

designed for parents, teachers, and children, including separate child and parent group 

treatment settings (Webster-Stratton, 2001). PMTO may be delivered in a group or 

individual format and focuses on reviewing and troubleshooting parents’ practice of skills 

in the home, as well as planning ongoing practice for the coming week (Forgatch & 

Patterson, 2010). PCIT, Triple P, Incredible Years, and PMTO all focus on promoting 

positive parent-child interactions, teaching parents to be consistent, and utilizing effective 

behavior management strategies, such as time-out. However, PCIT is unique in that 

parents practice the techniques they are learning each week in session with their child 

with supportive, live coaching from their therapist. Thus, PCIT is the only intervention 

which utilizes all three techniques shown to reduce children’s behavioral outcomes and 

promote adaptive changes in parenting skills, with its use of live parent coaching 

comprising the most unique aspect of the intervention. Next, I will outline the structure of 
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PCIT and how live therapist coaching is flexibly applied throughout treatment to best 

meet the needs of families. 

PCIT and Parent-Directed Interaction (PDI) Processes 

PCIT is delivered in two phases – Child-Directed Interaction (CDI) and Parent-

Directed Interaction (PDI). Both phases follow a similar structure, with each phase 

beginning with a didactic ‘teach’ session, followed by several coaching session. During 

the respective ‘teach’ session for each phase, the therapist meets with the caregiver to 

teach and role-play the use of phase-specific skills. Following the teach session, 

subsequent sessions in each phase focus on caregivers practicing phase-specific parenting 

skills with their child for a majority of each session while being coached by the therapist. 

Each coaching session begins with a brief 5-10-minute check-in about family stressors 

unrelated to the child’s behavior. Next, caregivers complete the Eyberg Child Behavior 

Inventory (ECBI; Robinson et al., 1980) to assess changes in their child’s challenging 

behaviors across the course of treatment. Therapists then collect and review the parent’s 

homework completed since the previous session, including troubleshooting any barriers 

to consistent homework practice. Coding of parents’ CDI skills is completed at the 

beginning of every CDI session and at the beginning of some PDI sessions. Coding of 

CDI and PDI skills is utilized to help track parents’ skill use progression and to inform 

goals for coaching. Following coding, the therapist coaches the parent in their CDI and/or 

PDI skill use for a majority of the session. Coaching sessions in each phase conclude with 

the therapist assigning homework for the parent to complete prior to the next session. 
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Child-Directed Interaction 

In standard length PCIT (e.g., Chaffin et al., 2004), CDI typically lasts for 7-10 

sessions and focuses on improving the parent-child relationship through the use of 

positive parenting skills. Positive parenting skills (i.e., PRIDE skills) facilitated in CDI 

include following the child’s lead in play, Praising positive child behaviors, Reflecting 

appropriate child verbalizations, Imitating the child’s appropriate play, Describing the 

child’s play, and demonstrating Enjoyment during play. Parents are also taught to avoid 

giving commands, asking questions, or criticizing their child (i.e., “Don’t” skills or 

negative parenting behavior) during child-led play. Further, parents begin to develop 

skills for engaging in effective, non-violent discipline as they are taught to ignore minor 

child misbehavior and offer positive reinforcement in the form of praise for behaviors 

that are the ‘positive opposite’ of their child’s challenging behaviors. For example, if a 

child struggles with sharing, the parent might be coached to offer praise whenever the 

child engages in sharing or turn-taking spontaneously to help increase the frequency of 

these prosocial behaviors. 

Parent-Directed Interaction 

Following CDI, families proceed to the PDI phase of treatment. In standard length 

PCIT, PDI also typically lasts 7-10 sessions and focuses on helping caregivers learn 

developmentally appropriate child management skills and to apply consistent, appropriate 

consequences to their child’s behavior. During the initial PDI ‘teach’ session, parents 

learn and role-play how to 1) deliver effective commands, 2) follow through with 

responses that are contingent upon their child’s compliance or non-compliance, and 3) 

implement a standardized time-out procedure in response to child non-compliance. 
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Following the teach session, parents complete several ‘coaching’ sessions during which 

they have the opportunity to practice the PDI phase-specific skills with their child. These 

coaching sessions conform to the general structure described above that is similar for 

both CDI and PDI sessions (e.g., check-in, review of homework, coding, and coaching). 

Sessions always begin with several minutes of CDI coding or coaching. Therapists may 

choose to code the parents’ CDI skills as soon as the second PDI coaching session, given 

that parents are already familiar with these skills from the first phase of treatment. During 

sessions where therapists are coding parents’ CDI skills, they tally the parent’s number of 

PRIDE skills and negative parenting behavior during a 5-minute period where the parent 

is instructed to use their CDI skills without therapist support. Parents achieve ‘mastery’ 

of CDI skills when they use 10 of each PRIDE skill (labeled praises, behavior 

descriptions, and reflections) and three or fewer negative parenting skills (questions, 

commands, and criticisms). Following CDI coding, the therapist provides feedback on the 

parents’ skills use. Depending on whether the parent met mastery, they may also set goals 

for CDI coaching and coach the parent briefly (e.g., 5-10 minutes) in using their CDI 

skills, if necessary. Following CDI coding and/or coaching, the therapist then transitions 

to facilitating the parents’ use of PDI-specific skills.  

Delivery of Effective Commands. In PDI, parents are first taught to deliver 

commands that are direct, developmentally-sound, and delivered one at a time, and taught 

to avoid use of indirect commands and commands with which their children have no 

opportunity to comply. Negatively stated directives (e.g., “Stop that,” or “Don’t run in the 

hall”) are not considered effective, as they fail to tell the child what behavior they should 

be doing. Thus, such statements are not considered to be commands. Further, situations in 
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which the child is not given an adequate chance to obey their parent’s command, or it is 

not possible to assess whether they have complied within 5 seconds of the command’s 

issuance, are categorized as commands to which the child did not have an opportunity to 

comply. This could occur due to the parent: issuing multiple commands in a row without 

giving the child a chance to comply to the first command given (“Hand me the blue 

block. Get down off the chair. Sit down. Given me the blocks now.”); engaging in an 

action that makes the original command impossible for the child to comply with (e.g., 

Parent takes the block out of the child’s hand before the child can hand it to their parent); 

or issuing an initial command that is too ambiguous for the child to understand and 

comply with (e.g., Parent says “Come on!” or “Hurry up!” and holds out their hand for 

the block, rather than issuing a clearly stated initial command).  

Positively stated commands that provide children with the opportunity to comply 

may fall into one of two categories: direct commands or indirect commands. Direct 

commands consist of an instruction or direction for the child to perform a specific action 

(e.g., “Please hand me the blue block,” or “Sit down on the chair”). Indirect Commands 

include those that are either stated in the form of a question (e.g., “Can you please hand 

me the blue block?” ) or stated in such a way that it is unclear whether or not the child is 

required to complete the request (e.g., “You can hand me the blue block” or “Let’s clean 

up the toys now”). In PCIT, parents are encouraged to use direct commands, rather than 

indirect commands, as direct commands make it clear that the child is being told, rather 

than asked, to do something. 

After the parent issues a positively stated command to which the child has an 

opportunity to comply, the child’s compliance response may fall into one of two 
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categories: compliance or non-compliance. Compliance occurs when a child obeys or 

begins to obey their parent’s command within 5 seconds of the command being issued 

(e.g., Hands the parent the blue block, or holds the block out to their parent as the 5 

seconds elapse, etc.). Non-compliance occurs when the child does not obey, does not 

attempt to obey, or discontinues complying with their parent’s command within 5 

seconds of the command’s issuance (e.g., Child continues to play without acknowledging 

the parent’s direction, child begins to hand their parent the block, but then states, “Wait, 

I’m using this one!” and continues playing, etc.). In sum, commands must be positively 

stated and offer the child an opportunity to comply in order to be effective. Parents are 

traditionally instructed to deliver direct commands during PDI, as direct commands have 

typically been considered more effective than indirect commands. However, it has been 

suggested that children who participate in PCIT demonstrate higher levels of compliance 

to both direct and indirect commands following treatment, and that compliance to both 

types of commands is linked to positive outcomes for children (Eyberg, 2019). Thus, 

indirect commands that offer an opportunity for the child to comply may also be 

considered effective. 

Contingent Responding to Child Compliance and Non-Compliance. Next, 

parents are taught to contingently respond to their child’s compliance behavior. 

Appropriate contingent responding results in a command sequence that is considered 

successful, while parental responses that are not contingent upon their child’s behavior 

are considered unsuccessful. When children comply with their parent’s command, parents 

are taught to deliver a labeled praise (e.g., “Thank you for listening to me!”) to reinforce 

their child’s positive behavior. When a child complies with an effective command and the 
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parent follows up with a labeled praise, this is considered a successful command 

sequence. If the child does not comply with the parent’s original command, the parent is 

then instructed to deliver a single time-out warning (e.g., “If you don’t (insert the 

original command; e.g., hand me the blue block), then you will have to go to the time-out 

chair”). If the child obeys after receiving the time-out warning, parents are instructed to 

reinforce their child’s positive compliance behavior with a labeled praise. Child 

compliance following a time-out warning that is met with a parent’s labeled praise also 

constitutes a successful command sequence. However, if the child does not comply with 

their parent’s time-out warning, parents are then taught a specialized time-out procedure 

which always ends with the child complying with their parent’s original command. If the 

parent puts their child in time-out, follows the appropriate time-out sequence, and their 

child obeys the original command following the time-out, this also constitutes a 

successful command sequence. In sum, command sequences are considered successful 

when, 1) the parent praises their child’s compliance to the original command, 2) the 

parent praises their child’s compliance following the time-out warning, or 3) the parent 

places their child in time-out, navigates the time-out procedure appropriately, and 

following the time-out, the child complies with their parent’s original command. 

Sequences that start with a direct or indirect command and provide an opportunity for the 

child to comply, but do not end with appropriate follow-through (e.g., parent forgets to 

praise their child’s compliance, the parent should have taken their child to time-out, but 

did not, etc.) are considered to be unsuccessful. 

Time-Out Implementation. Parents are taught the steps to a consistent, safe, and 

standardized time-out procedure in the event their child refuses to comply to a command 
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and subsequent time-out warning. The time-out procedure requires children to sit in a 

time-out chair for three minutes, after which they are given the opportunity to comply 

with their parent’s original command. If the child gets out of the time-out chair before 

three minutes have elapsed, they are led to a separate time-out space. Once one minute 

has elapsed in the separate time-out space, they return to sit on the time-out chair. After 

the child is sitting quietly on the time-out chair, they are once again given the opportunity 

to comply with their parent’s original command (e.g. “You are sitting quietly on the time-

out chair. Are you ready to (insert the original command; e.g., hand me the blue block)?). 

Once the child complies, they receive a brief acknowledgement from their caregiver (e.g., 

“okay”) and parents are taught to immediately issue another small command, to which 

children typically comply. Following the child’s compliance to the follow-up command, 

parents are taught give the child an enthusiastic labeled praise for complying and then 

return to using their PRIDE skills while following their child’s lead in play, thus 

displaying both warmth and positivity alongside the use of fair and effective parent 

management. For the purposes of the Time-Out Coding employed in this study, a 

successfully navigated time-out procedure was initiated with a parent’s compliable 

command to the child, includes the appropriate progression through the time-out 

procedure as described above, and ended when the child complied with the parent’s 

original command. In sum, PDI phase parenting skills teach parents to initially allow 

children to obey commands on their own and then step in with more involved parent 

management via the implementation of a time-out when needed. Together, children’s 

experiences with command sequences and time-outs are thought to form gradations in the 

scaffolding that parents provide their children during PDI sessions. 
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Because PDI skills are initially new to both the parent and child in the PDI phase 

of treatment, parents initially practice the PDI procedure in session with intensive 

therapist guidance and support via live coaching. Parents receive this intensive support 

for practicing PDI processes in the first two PDI sessions, and the third PDI session is the 

first during which parents may have the opportunity to briefly practice their skills 

independently during a 5-minute PDI coding segment, during which therapists quietly 

observe and code parents’ skills use. Therapists collaboratively choose to incorporate PDI 

coding based on the parents’ level of comfort and proficiency with the PDI skills, so PDI 

coding does not take place until subsequent sessions for some families. During sessions 

where PDI coding is completed, parents are instructed to use their PDI-specific skills 

(e.g., effective commands, contingent follow-through, and implementation of time-out, if 

needed) for 5-minutes without support from the therapist. Therapists code the 

effectiveness of parents’ commands (e.g., whether they were direct and provided an 

opportunity for the child to comply) and whether parents’ follow-through contingently, 

based on their child’s behavior, to complete a successful command sequence (e.g., via a 

labeled praise for compliance, issuance of the time-out warning and subsequent praise for 

compliance following the warning, or successful navigation of the time-out procedure for 

non-compliance, if needed). Therapists may interrupt the 5-minute coaching period in the 

event the parent is having difficulty implementing the time-out procedure successfully, or 

if the parent is exhibiting difficulties with their PDI-specific skills in another manner that 

the therapist deems necessary of further support. Parents are considered to have met 

mastery if 75% or more of the commands they issue are effective (e.g., direct and provide 

an opportunity for compliance) and if 75% or more of the command sequences they 
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navigate with their child are successful (e.g., end with a labeled praise for compliance, 

include a time-out warning followed by a labeled praise for compliance, or conclude with 

child compliance following successful navigation of the time-out procedure). Following 

PDI coding, the therapist provides the parent with feedback on their skill use and sets 

goals for PDI coaching. Examples of coaching goals include helping the parent 

consistently issue a labeled praise for child compliance, supporting the parent in 

consistently issuing a time-out warning and/or implementing the time-out procedure, 

when needed, in response to their child’s non-compliance, and increasing the parents’ use 

of PRIDE skills between commands. 

Over the course of PDI phase sessions, parents are initially coached to practice 

giving simple, play-based commands and gradually shift to using more challenging real-

life commands. Thus, coaching begins with directing parents to give simple, play-based 

commands (e.g., “Please hand me the blue block,”), and engage in contingent follow-

through, gradually building up to use of commands that are more difficult, including 

sharing commands (“I would like a turn with the car you’re playing with. Please hand it 

to me,”) and commands to switch activities (“I would like to play with the blocks now. 

Please come sit at the table with me”). Once parents have mastered these commands, 

therapists guide parents in using clean-up commands (“It’s almost time to leave. Please 

put these three cars into the toy bin,”) and more “real-life” commands (e.g. “Please put on 

your shoes,” or “Hold my hand while we walk down the hallway, please,”) with their 

child. Thus, the commands issued by parents gradually place more challenging and 

realistic demands on children over the course of PDI sessions. During coaching, 

therapists instruct parents to consistently return to using their positive PRIDE skills in 
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between commands to maintain an interactional context of warmth and positivity, and to 

reinforce children’s compliance with time devoted to child-led play in between the 

effective parent management training.  

Homework is also an important component of PDI-phase work. Parents are 

instructed to practice their CDI skills at home each week. Once parents demonstrate 

comfort and proficiency with the PDI-phase skills, they are also instructed to practice 

these skills at home between sessions. Parents are typically considered ready for 

homework when a majority of the commands they deliver in-session are positively stated, 

compliable, and direct. Parents considered ready for homework practice also typically 

issue a labeled praise for compliance or the time-out warning in response to non-

compliance during sessions. Finally, parents who have implemented at least one time-out 

in session, or who express a clear understanding of the time-out procedure if a time-out 

has not yet been implemented in-session, are typically considered ready for PDI 

homework. PDI-specific homework may be assigned as soon as the first session, 

depending on parents’ comfort and skill level. As parents proceed through the PDI phase 

of treatment and develop their skills further, they learn to generalize their skills to other 

settings, including in public settings and with siblings. Families also develop ‘House 

Rules’ (e.g., no hurting) which result in an automatic time-out if the child engages in a 

behavior violating the rule (e.g., hitting a sibling). Taken together, the PDI procedure 

(e.g., effective commands, command sequences, and time-outs) practiced in PDI with 

continued interspersed use of the positive PRIDE skills helps to support effective parent 

management of child behavior within the context of a warm, responsive caregiver-child 

relationship, However, no published research to date has examined these processes in the 
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PDI phase of PCIT or how use of these skills may support positive changes in child 

behavior functioning. Instead, most process research on PCIT has focused on 

understanding what happens in the CDI phase of treatment that promotes positive child 

outcomes. 

PCIT Process Studies 

Despite its well-documented efficacy, little process-oriented research has been 

conducted on the PDI phase of PCIT to date. Consistent with research citing the efficacy 

of in-session parent skills practice in producing positive outcomes (Kaminski et al., 2008; 

Kaminski & Claussen, 2017), the use of in vivo coaching inherent to PCIT plays an 

important role in its efficacy. Specifically, use of live coaching in PCIT has been linked 

to the acquisition of more positive parenting skills and decreases in negative parenting 

(Shanley & Niec, 2010). A handful of studies have focused specifically on development 

of parenting processes observed during CDI sessions and associated outcomes for 

children. One study conducted using a case study design (n = 3) found that parents’ 

differential attention predicted children’s prosocial behavior in CDI for two out of three 

families (Pemberton et al., 2013). Another study found that parents’ combined use of 

reflections, behavior descriptions, and labeled praises during the CDI phase of treatment 

increased their child’s on-task behaviors (Tempel et al., 2013). Finally, one study 

identified that a majority of the changes in parents’ positive and negative parenting skills 

occurred during the first three CDI sessions (Hakman et al., 2009). To date, the study 

conducted by Hakman and colleagues (2009) represents one of the only studies 

examining in-session processes in PDI. In this study, the authors examined broad 

positive, negative, and neutral parenting behaviors in response to positive, negative, or 
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neutral child behaviors, and only 3-4 PDI sessions were examined for each family. Thus, 

although this study elucidates patterns of parents’ contingent responding over the course 

of PCIT, to my knowledge, no research has been conducted to date examining PDI-

specific in-session processes or these processes’ effects on child outcomes. This 

dissertation study is designed to contribute new knowledge about PDI phase-specific 

processes, which comprise half or more of the sessions delivered during PCIT, and test 

their impact on children’s self-regulation outcomes.  

Child Self-Regulation 

Self-regulation is one aspect of child development that has not yet been 

extensively studied in relation to PCIT. As previously defined, self-regulation is the 

ability to regulate one’s thoughts, behaviors, attention, and emotions (Grolnick & Farkas, 

2002; Kochanska et al., 2000, 2001; Kopp, 1982; McCabe et al., 2004; Rothbart & Bates, 

2006). Self-regulatory abilities emerge in toddlerhood and improve rapidly over the 

preschool years (Kochanska et al., 2001). There are several aspects of self-regulation 

which vary in their degrees of complexity. Compliance with parental directives represents 

a prototypic form of self-regulation in which children initiate, discontinue, or redirect 

their behavior based on the requests of their caregiver (Kochanska et al., 2001; Kopp, 

1982). Compliance is considered to be less complex than other forms of regulation 

because it involves children modulating their actions with the scaffolding and support of 

their caregiver. As children develop their regulatory abilities, they are able to engage in 

more complex and independent forms of self-regulation. Effortful control represents a 

more mature, dispositional trait that involves one’s ability to engage in utilizing 

attentional focusing, shifting, inhibition, and active control of behavior in order to inhibit 
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automatic responses, detect errors, and engage in alternative courses of action (Rothbart 

& Bates, 2006; Rothbart et al., 2003). Inhibitory control represents a sub-component of 

effortful control that consists of one’s ability to inhibit dominant responses and engage in 

sub-dominant responses when necessary (Rothbart et al., 2003). For example, a child 

might need to inhibit their dominant response of hitting a peer and instead engage in a 

less-automatic alternative action, such as seeking out an adult or asking the peer for their 

toy back. Effortful control and inhibitory control represent more complex forms of self-

regulation because they require more internalization to allow children to engage in acts of 

regulation without the support of their caregiver or another adult. 

Well-developed self-regulatory abilities help to support a wide range of positive 

social, academic, and psychological outcomes for children. Effortful control is linked to a 

variety of adaptive developmental skills, including empathy and sympathy (Eisenberg et 

al., 2007; Valiente et al., 2004), development of conscience and morality (Kochanska et 

al., 2000; Kochanska & Knaack, 2003), social competence (Eisenberg et al., 2003; Fabes 

et al., 1999; Spinrad et al., 2006, 2007), and academic competence (Fabes et al., 2003; 

Valiente et al., 2007, 2008). Likewise, better inhibitory control skills are associated with 

successful school adjustment, positive peer relations, and adaptive socioemotional 

functioning (Allan et al., 2014; Bell & Deater-Deckard, 2007; Blair, 2002; Lewit & 

Baker, 1995; Rueda et al., 2005). It is hypothesized that deficits in regulatory processes 

lead children to make impulsive decisions that are often socially or situationally 

maladaptive, resulting in externalizing behavior concerns (Dodge et al., 2006; Eisenberg 

et al., 2001). Indeed, in addition to supporting other adaptive outcomes, well-developed 

effortful and inhibitory control skills have both been linked to lower rates of externalizing 
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behavior challenges for children (Eisenberg et al., 2001, 2005, 2009). Thus, adaptive self-

regulatory skills lead to a variety of positive developmental outcomes, while regulatory 

deficits present challenges that are linked to children’s externalizing disorders. 

Parenting, Self-Regulation, and PDI Pathways for Promoting Regulatory Skills 

Children who are exposed to maladaptive parenting demonstrate greater deficits 

in their self-regulation abilities in both childhood and adolescence (DePrince et al., 2009; 

Fay-Stammbach et al., 2017; Kirke-Smith et al., 2016; Mezzacappa et al., 2001). Notably, 

deficits in self-regulation have been linked to exposure to parenting characterized by four 

key domains: 1) lack of consistent and predictable parenting, 2) lack of developmentally 

sensitive, scaffolded child management exchanges, 3) harsh caregiving and discipline, 

and 4) lack of warmth and sensitivity in parenting. Although the negative impact of 

maladaptive parenting on children’s self-regulation is widely documented, less is known 

about how interventions might serve to support the development of regulation skills for 

children. Given that deficits in regulatory processes have been linked to comorbid 

externalizing challenges for children (Eisenberg et al 2001, 2005, 2009), it stands to 

reason that interventions designed to target disruptive behavior disorders for children 

may also be capable of promoting gains in their self-regulatory skills. Following this 

logic, the present study focuses specifically on PDI phase processes that are hypothesized 

to improve children’s regulatory outcomes. Although the PDI phase is the least-studied 

aspect of PCIT, it offers some theoretically important mechanistic pathways through 

which children’s self-regulation development may be supported. PDI may help to 

promote children’s developing self-regulatory skills by promoting the development of 

more adaptive parenting skills in the same four domains in which parenting deficits have 
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been linked to poor self-regulation for children. Specifically, children’s self-regulation 

may be supported in PDI: 1) through experiences with consistent and predictable 

parenting during command sequences and time-outs, 2) via the appropriately scaffolded 

disciplinary exchanges that occur during time-out implementation, 3) through reduced 

reliance on harsh discipline and parenting behaviors, and 4) via increased use of positive 

PRIDE skills between command sequences. Thus, PDI may support children’s self-

regulation development by promoting safe, predictable, and effective parent management 

skills delivered within the context of a warm, responsive parent-child relationship. The 

following section will examine linkages between parenting in each of the four key 

parenting domains (consistency/predictability, scaffolding, harsh parenting, and 

warmth/sensitivity) and children’s self-regulation outcomes, and then discuss the 

hypothesized pathways through which PDI may support more adaptive parenting in each 

domain. 

Consistent, Predictable Parenting 

Lack of consistent, predictable parenting is a key parenting factor which 

negatively impacts children’s regulatory skills. Parenting that is unpredictable is 

characterized by a parent indiscriminately responding to their child’s problematic and 

prosocial behavior in an aversive manner (Wahler & Dumas, 1986). This unpredictable 

parenting in turn drives child behavior. Children who experience unpredictable parenting 

are more likely to behave in aggressive and aversive ways in response to their parent’s 

aversive behavior (Wahler & Dumas, 1986). In such interactional contexts, engaging in 

self-regulatory skills is not necessarily adaptive for children. For example, if children are 

equally likely to be responded to aversively if they engage in an uninhibited response of 
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yelling at their parent or asking their parent nicely for something they want, they view 

their own ability to influence the social response of their caregiver as minimal (Bernier et 

al., 2010). Thus, regulatory behaviors are not as useful because they require more effort 

and their utilization doesn’t result in desired social outcomes (Bernier et al. 2010). In 

other words, if there is no ‘reward’ (in the form of predictable social interactions) for 

engaging in regulated behavior, the utility of developing regulatory skills is diminished 

(Bernier et al. 2010; Colman et al. 2006; McCabe et al. 2004). Further, the aversive 

behavior that is exhibited by children in such interactional context is inherently 

unregulated. This unregulated behavior is likely to increase, as children’s unregulated 

behavior is ‘rewarded’ with a predictable parent response (Wahler & Dumas, 1986). 

Further, higher levels of unregulated behavior also result in fewer opportunities for 

children to be positively reinforced for engaging in self-regulation. On occasions when 

children do successfully regulate their behavior, it is unlikely to be positively reinforced 

due to their caregiver’s pattern of indiscriminate responding (Wahler & Dumas, 1986). 

Thus, while parenting that is unresponsive and unpredictable serves to undermine 

children’s regulatory skills, parenting that is sensitive and appropriately attuned to 

children’s behavior should be linked with better regulatory outcomes for children. 

Indeed, there is extensive literature linking parental responsiveness to children’s 

compliance, which represents an early form of regulation (Kochanska, 1997; Kochanska 

& Murray, 2000; Parpal & Maccoby, 1985). Further, there is some evidence that parental 

responsiveness can predict more complex forms of regulation, such as inhibitory control, 

attention, and lower impulsivity in preschoolers (Birmingham et al., 2017). 
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The parenting processes facilitated during PDI are hypothesized to provide 

children with more consistent and predictable parenting in several ways. First, the 

command sequences taught during PDI are reliable and predictable for children. Parents 

are coached to give commands that are stated clearly, positively (e.g., what to do rather 

than what not to do), and directly, so there is no ambiguity as to whether the child is 

expected to listen to their parent. Consistent language is used to address children’s 

compliance or non-compliance to a command. They learn that they will either receive a 

praise for listening or a warning that they will go to time-out if they fail to manage their 

behavior. In instances where children do not initially listen to their parent, the time-out 

procedure provides a discipline option that is safe, predictable, and consistent for 

children. Further, the time-out procedure is always implemented in the same way, so 

children receive consistent messaging that they need to comply with their caregiver’s 

original command in order to end the time-out. Thus, predictable follow through 

following a command via praise for compliance or implementation of the time-out 

procedure for non-compliance is expected to lead to improved regulatory skills for 

children. 

Caregiver Scaffolding During Child Management Exchanges 

Children’s regulatory abilities may also be negatively impacted when they do not 

receive the necessary caregiver scaffolding during child behavior management exchanges 

required to develop their independent self-regulatory skills. Scaffolding involves a 

caregiver’s deliberate use of verbal and/or physical guidance to help children engage in 

challenging tasks that they cannot yet perform independently (Lewis & Carpendale, 

2009). Scaffolding is dynamic in nature, as caregivers increase their support when 
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children struggle and withdraw their support to allow children to complete tasks 

independently when they are likely to succeed (Matte-Gagné & Bernier, 2011; Lewis & 

Carpendale, 2009). Scaffolding is thought to help support children’s regulatory 

development by allowing caregivers to externally support their child’s efforts to focus 

attention, inhibit automatic responses, and engage in alternative courses of action 

(Vygotsky, 1978). With repeated practice, children are able to internalize these regulatory 

processes and begin to engage in self-regulation independently (Wertsch et al., 1980). 

Indeed, parent scaffolding has been extensively linked with children’s self-regulatory 

abilities (Valcan et al., 2018). 

PDI promotes caregiver scaffolding both during commands to which children 

comply and during implementation of the time-out procedure, which is thought to serve 

as an “inhibitory control training” experience for children (Skowron & Funderburk, 

2021). First, the initial command sequence offers an opportunity for the child to engage 

in self-regulation. During a command, children are typically asked to discontinue a 

preferred behavior, such as playing, and engage in a non-preferred behavior, such as 

cleaning up their toys. When children are initially able to regulate their behavior, in this 

example by cleaning up, they receive positive reinforcement in the form of praise from 

their caregiver. This positive reinforcement bolsters the child’s ability and desire to 

engage in similar regulatory behavior in the future. When children are unable to 

successfully regulate their behavior, the parent helps to scaffold their regulation by 

implementing the time-out procedure. The time-out procedure involves a consistent set of 

steps which always result in the child obeying the original command. Thus, even if the 

child is initially unable to regulate their behavior, the standardized time-out procedure 
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supports them in doing so. Over time, repeated practice of this sequence should enable 

children to internalize the regulatory role of their caregiver and gradually regulate their 

own behavior without parental scaffolding in the form of time-out. Thus, the scaffolding 

provided during parent management in PDI should help support children’s self-regulation 

development. 

Harsh, Controlling Parenting and Warm, Sensitive Caregiving 

Finally, harsh, controlling parenting and warm, sensitive caregiving have both 

been linked to children’s self-regulation development. Harsh parenting undermines 

children’s regulatory efforts through parenting behaviors that are critical, negative, or 

rejecting (O’Connor, 2002). Such harsh parenting may prevent caregivers from 

supporting their child’s attempts to regulate, such as in overly controlling parenting 

during which the parent completes tasks for the child that could promote regulation if 

completed independently. Further, caregiving that is critical may serve to lower 

children’s self-esteem and autonomy, subsequently reducing their ability to engage in 

regulatory tasks. Indeed, aversive parenting has been linked to deficits in children’s 

regulatory skills (Fay-Stammbach et al., 2014; Mash et al., 1983; Valcan et al., 2018). 

For example, parental control, harsh caregiving, and ignoring have been linked to deficits 

in children’s executive functioning and inhibitory control (Bindman et al., 2013; Roskam 

et al., 2013). In regard to harsh discipline, research suggests that parental violence 

towards children constituting physical abuse often occurs in the context of disciplinary 

exchanges (Ateah & Durrant, 2005; Crouch & Behl, 2001). Although use of harsh, 

controlling discipline may result in short-term child compliance, children may begin 

avoiding their parent’s directives due to fear of harsh punishment. Child avoidance of 
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parent directives may result in increased reliance on increasingly harsh discipline 

techniques, eventually leading to techniques that would be considered physically or 

emotionally abusive. Such disciplinary exchanges escalate into coercive cycles 

(Patterson, 1982; Patterson & Reid, 1984) and result in reciprocal and escalating harsh 

parenting and child behavior problems over time (Riggins-Caspers et al., 2003). Use of 

such harsh discipline has been linked to deficits in children’s self-regulation abilities. For 

example, Cecil and colleagues (2012) found that parents’ report of their own harsh 

discipline use, consisting of yelling and physical discipline, when their child was three 

years-old was linked to more inattention and hyperactivity, lower ability to persist in 

challenging tasks, and poorer emotion regulation abilities for children at age four. 

Conversely, parenting characterized by positive affect and warmth promotes self-

regulation by providing a context in which children are more readily able to internalize 

regulatory strategies (Bernier et al., 2012). Consistent with this notion, deficits in positive 

parenting including warmth, sensitivity, and responsiveness, have been linked with 

regulatory deficits for children (Fay-Stammbach et al., 2014; Valcan et al., 2018). 

Increased parental warmth and sensitivity may even help buffer against the negative 

impact of prior risk factors, including child maltreatment. For example, increased use of 

positive parenting strategies appears to buffer against the negative impact of 

maltreatment on children’s self-regulatory skills (Fay-Stammbach et al., 2016). 

The PDI procedure helps to promote children’s regulatory skills by reducing 

reliance on harsh, controlling parenting strategies and simultaneously creating a context 

of warm, sensitive parenting. The ongoing focus on PRIDE skills and implementation of 

non-harsh discipline in PDI helps to promotes children’s regulatory skills by reducing the 
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amount of harsh parenting they experience. Continuing to promote positive parenting 

skills throughout PDI helps reduce harsh parenting by providing caregivers with 

alternative and more effective parenting strategies (e.g., praising a child for a ‘positive 

opposite’ behavior or giving them a command to engage in a different behavior rather 

than criticizing the undesired behavior). Further, the focus on utilizing effective 

command sequences limits the likelihood of escalating parent-child coercive interaction 

sequences. When parents respond to children in a calm and consistent manner (i.e., with 

praise or implementation of the time-out procedure), children are more likely to listen, 

and parents are less likely to resort to harsher parenting techniques. Additionally, the 

time-out procedure serves as a less harsh and more effective replacement for harsh 

discipline, reducing parents’ reliance on harsher disciplinary strategies. The associated 

reductions in harsh parenting are hypothesized to lead to improvements in children’s 

regulatory skills. Simultaneously, the continued focus on utilizing PRIDE skills between 

effective command sequences results in improved relationship quality by creating a 

parent-child relationship characterized by higher levels of warmth and positivity. Thus, 

the continued use of positive parenting skills in PDI is thought to be important for 

supporting children’s regulatory skills. In sum, the PDI phase-specific skills taught in 

PCIT are thought to promote parent skill use of more adaptive parenting behaviors that 

have been linked with positive self-regulation outcomes children. Namely, PDI provides 

children with: 1) predictable, consistent parenting and 2) appropriately scaffolded 

commands and time-out procedures in response to child non-compliance, all while 

promoting 3) reduced levels of harsh parenting within a context of 4) warm, sensitive 

caregiving. 
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Current Study 

Given the hypothesized pathways through which PDI phase work in PCIT may 

support gains in children’s self-regulation abilities, the following study aims are proposed 

within the context of an NIH-funded clinical trial of PCIT versus a services-as-usual 

condition with child welfare involved families. Aim 1: Characterize PDI-phase 

patterns of A) positive parenting skills, B) negative parenting behavior, C) effective 

commands, D) successful command sequences, and E) number of and duration in 

time-outs over the course of PDI.  

H1. Given that patterns of in-session parenting processes have not previously 

been examined in the PDI phase of PCIT, this aim is considered exploratory in nature and 

no hypotheses are specified. 

Aim 2: Examine whether parents’ use of PDI-specific skills impact children’s 

post-treatment self-regulation outcomes. Specifically, A) positive parenting skills, B) 

negative parenting behavior, C) effective commands, D) successful command 

sequences, and E) number of and duration in time-outs will be examined as 

predictors of children’s post-treatment self-regulation abilities. 

H2A. Higher positive parenting skills will predict better post-treatment self-

regulation. H2B. Fewer negative parenting behaviors will predict better post-treatment 

self-regulation. H2C. More compliable commands issued by parents will predict better 

post-treatment self-regulatory skills. H2D. More successful command sequences will 

predict better post-treatment self-regulatory skills. H2E. More successful time-out 

experiences and longer amounts of time spent in successful time-outs will predict better 

post-treatment self-regulation. 
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CHAPTER II 

METHOD 

Participants 

Participants were drawn from the Coaching Alternative Parenting Strategies study 

(5R01DA036533, MPIs: Skowron and Fisher), a randomized clinical trial investigating 

the biological and behavioral methods of change of Parent-Child Interaction Therapy in a 

sample of child welfare-involved families. Participating parent-child dyads were recruited 

directly through their child welfare or self-sufficiency caseworkers at the Department of 

Human Services (DHS). Eligible dyads were biological parents with a child between 3 

and 7 years-old at study entry, lived together at least 50% of the time, and spoke English 

fluently. Dyads were excluded if the child had a history of sexual abuse with their parent 

or another caregiver in the home, as this is contraindicated for PCIT. Participants in the 

full study included N = 204 child welfare-involved parents and their 3-7 year-old 

children. Of these families, n = 120 were randomly selected to receive PCIT.  

Child and parent participants included in the present study are 50 dyads who 

following completion of CDI, attended one or more PDI coaching session. Chi-square 

tests and independent samples t-tests were performed to examine pre-treatment group 

difference between dyads in the present study and those who were randomized into PCIT 

but did not participate in any PDI coaching sessions. Families included in the present 

study were marginally more likely to rate their child as more temperamentally 

challenging, defiant, and demanding [t(118) = -1.95, p = .05] on the Difficult Child scale 

of the Parenting Stress Index (PSI; Abidin, 1995). Further, parents in the present study 
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were significantly more likely to rate their child at or above the 90th percentile on the 

Difficult Child scale [χ2(1) = 5.45, p = .02]. Finally, parents in the present study were 

more likely to female [χ2(1) = 4.14, p = .04]. However, this finding should be interpreted 

with caution given the small number of fathers in the study overall (n = 24) and 

randomized into PCIT (n = 13).  

There were no significant group differences in child sex [χ2(1) =0.004, p = .95], 

parent [t(118) = -0.23, p = .82] or child [t(118) = -0.81, p = .42] age, parent [χ2(6) = 5.19, 

p = .52] or child [χ2(5) = 3.87, p = .57] ethnicity, parent marital status [χ2(6) = 6.72, p = 

.35], parent education [χ2(7) = 6.88, p = .44], income [t(97) = 0.85, p = .40], parent 

[t(118) = 1.20, p = .23] or child [t(118) = -1.07, p = .29] ACEs, or parents’ ratings of their 

interactions with their child on the Parent-Child Dysfunctional Interaction subscale of the 

PSI [t(118) = -1.49, p = .14]. There were also no significant differences in pre-treatment 

parenting behaviors, including frequency of positive parenting skills [t(118) = 1.21, p = 

.27] and negative parenting skills [t(118) = 0.15, p = .88] during child-led play, and 

frequency of positive parenting skills [t(118) = 1.12, p = .27] frequency of compliable 

direct commands issued [t(118) = 1.34, p = .18], and proportion of successful direct 

command sequences [t(113) = -0.04, p = .97] during a parent-directed clean-up task, as 

assessed by the Dyadic Parent-Child Interaction Coding System, Fourth Edition (DPICS-

IV; Eyberg et al., 2013). In sum, the sample included in the present study was 

indistinguishable from the larger sample randomized to PCIT, apart from their ratings of 

their children as more temperamentally challenging, defiant, and demanding on the 

Difficult Child Scale of the PSI. 
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Descriptive statistics for the dyads included in the present study are presented in 

Table 1. A majority of parents participating in the present study were mothers (n = 48; 

96.0%), with two fathers participating (4.0%). Parents were between the ages of 18 and 

64 (M = 32.24; SD = 6.95) and a majority of parents were single (n = 26; 52.0%). Most 

parents (n = 35; 70.0%) and children (n = 26; 52.0%) identified as White, 22.0% of 

parents (n = 11) and 46.0% of children (n = 23) identified as Bi- or Multi-Racial, 4.0% of 

parents (n = 2) and 2.0% of children (n = 1) identified as Hispanic American/Latinx, and 

4% of parents (n = 2) identified as Pacific Islander. Participating children were 52.0% 

male (n = 26) and 48.0% female (n = 24). Children ranged in age from 3 to 7 years at 

study onset (M = 4.58; SD = 1.33). Most participating children were enrolled in preschool 

or Head Start (n = 22; 44.0%) followed by kindergarten (n = 11; 22.0%), not currently 

enrolled in school (n = 8; 16.0%), second grade (n = 5; 10.0%) and first grade (n = 4; 

8.0%). 

Regarding socioeconomic risk, annual household income for families in the 

present study ranged from $2,160 - $44,400, with a mean annual income of $17,694 (SD 

= 10,856) and median annual income of $14,400. Nine parents in the present study 

declined to report their annual income. Over half of the parents in the present study were 

unemployed (n = 28; 56.0%) and a majority of parents had obtained a high school 

education or less (n = 29; 58.0%). Other relevant risk factors include exposure to Adverse 

Childhood Experiences (ACEs). Exposure to ACEs was assessed for both participating 

parents and children using the ACEs questionnaires (Felitti et al., 1998), with possible 

exposure ranging from 0-10 early adverse events. Parents reported they were exposed to 

an average of 4.88 (SD = 3.08) ACEs before age 18. Prior to study entry, parents reported 
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Table 1 

Sociodemographic Characteristics of Sample 

Variable N M SD Range 

Child age (years) 50 4.58 1.33 3 - 7 

Parent age (years) 50 32.24 6.95 18 - 64 

Child ACEs 50 3.52 1.89 0 - 7 

Parent ACEs 50 4.88 3.08 0 - 10 

Annual household income (dollars) 41 17,694.44 10,856.58 2,160 – 44,400 

Variable N Percent endorsed 

Child ethnicity 

 European American/White 26 52.0% 

 Hispanic American/Latinx 1 2.0% 

 Bi-/Multi-Racial 23 46.0% 

Parent ethnicity 

 European American/White 35 70.0% 

 Hispanic American/Latinx 2 4.0% 

 Pacific Islander 2 4.0% 

 Bi-/Multi-Racial 11 22.0% 

Child sex 

 Male 26 52.0% 

     Female 24 48.0% 

Parent sex 

 Male 2 4.0% 

 Female 48 96.0% 
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Table 1, Continued. 

Variable N Percent endorsed 

Child grade in school 

 Not in school 8 16.0% 

 Preschool/Head Start 22 44.0% 

 Kindergarten 11 22.0% 

 First grade 4 8.0% 

 Second grade 5 10.0% 

Parent education 

 Partial high school 4 8.0% 

 Graduate high school/GED 25 50.0% 

 Technical/vocational certificate 7 14.0% 

 Associate degree/junior college 9 18.0% 

 Bachelor’s degree 4 8.0% 

 Graduate degree 1 2.0% 

Parent marital status 

 Married 10 20.0% 

 Living together 6 12.0% 

 Separated 3 6.0% 

 Divorced 2 4.0% 

 Widowed 1 2.0% 

 Single 26 52.0% 

 Other 2 4.0% 

Parent employment status 

 Unemployed 28 56.0% 
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Note. ACEs stands for Adverse Childhood Experiences. The possible range of ACEs for 

both parents and children was 0-10. 

their children had experienced an average of 3.52 (SD = 1.89) ACEs. 

Procedure 

Study procedures were approved by the University of Oregon and State of Oregon 

Department of Human Services (DHS) Institutional Review Boards. Study recruitment 

and assessment began in 2015. Eligible families were identified and recruited through the 

Oregon DHS Child Welfare and Self Sufficiency divisions.  

Parents and children participated in laboratory-based biobehavioral assessments at 

pre-treatment and post-treatment. The post-treatment assessment occurred immediately 

following the completion of PCIT for intervention families. Families completed two 

separate visits lasting 2-3 hours at both time points. At the initial pre-treatment visit, 

parents received and read a written copy of the informed consent document and provided 

consent for themselves and their participating child. Measures were collected from both 

parents and children, including behavioral measures of child inhibitory control, survey 

measures of socio-demographic information, and parent-reported child executive function 

Table 1, Continued. 

Variable N Percent endorsed 

Parent employment status 

 Part time temporary/seasonal 3 6.0% 

 Part time stable 9 18.0% 

 Full time temporary/seasonal 1 2.0% 

 Full time stable 9 18.0% 
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(for further details on the assessment protocol, see Nekkanti et al., 2020). At the end of 

their participation in the pre-treatment assessment, each family received a sealed 

envelope with a letter detailing their random assignment to PCIT or the services as usual 

condition. Participating families were offered childcare and provided with snacks and a 

gift for their participating child at each visit. Parents were compensated for their time at 

each visit and received an additional $10 for transportation costs at each visit.  

The current study includes assessment measures collected at both pre-treatment 

and post-treatment. During their first visit, parents completed a brief demographic 

interview where they reported on their and their child’s age, race/ethnicity, their 

household income, and other key demographic characteristics. Children then completed 

the Head Toes Knees Shoulders task (HTKS; McClelland et al., 2014) to assess 

behavioral inhibition. Families returned for a second visit approximately one week 

following the initial visit, during which performance measures of children’s inhibitory 

control were collected during a Zoo Go/No-Go task (Grammer et al., 2014), and parents 

completed standardized questionnaires, including the Behavior Rating Inventory of 

Executive Function (BRIEF; Gioia et al., 1996, 2000; Sherman & Brooks, 2010). To 

account for variations in parent literacy, all questionnaires were read aloud to parents and 

their answers were entered into a laptop computer by a trained research assistant. All 

study families repeated these procedures approximately 9 months following their pre-

treatment assessment (M = 7.57; SD = 2.38 months post-study entry). 

PCIT Intervention 

Initially, study protocol was designed to allocate PCIT families to receive two 

individual motivational enhancement (ME) sessions adapted from Chaffin and 
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colleague’s (2004) six-session group-based model only if parents reported low or 

moderate readiness to change. Approximately 1.5 years into study enrollment, all CAPS 

families randomized to receive PCIT reported high readiness to change despite 

demonstrating non-engagement and drop-out rates comparable to those typically reported 

for other parenting interventions (e.g., Danko et al., 2016; Wierzbicki & Pekarik, 1993). 

Thus, the intervention protocol was adapted to deliver Motivational Enhancement 

sessions to all families 1.5 years into study enrollment, regardless of parents’ readiness to 

change scores. 56% (n = 28) of families in the present study participated in ME sessions, 

while 44% (n = 22) did not participate. Independent samples t-tests indicated there were 

no significant differences in the post-treatment self-regulation scores for children whose 

parents did versus did not participate in ME sessions [Transformed HTKS: t(46) = 0.54, p 

= .59; Zoo Go-No-Go dPrime: t(43) = 1.19, p = .24; BRIEF Shift: t(44) = -0.86, p = .39; 

BRIEF Inhibit: t(44) = -0.17, p = .87; BRIEF Emotional Control: t(45) = -0.23, p = .82]. 

Following ME sessions, parents participated in PCIT, starting with Child-Directed 

Interaction (CDI) and followed by the Parent-Directed Interaction (PDI) phase. All 

families were able to participate in up to 22 sessions, including 2 ME sessions, 9 total 

CDI sessions (including one teach session), and 11 total PDI sessions (including one 

teach session). Initially, a small sub-set of intervention families (n = 4), all of whom are 

included in the present study, were permitted to participate in more than 22 sessions. 

These four families participated in 9-13 CDI sessions and 13-18 PDI sessions.  

PCIT was delivered to families during weekly sessions at the University of 

Oregon. Each phase began with a didactic ‘teach’ session, during which therapists met 

with the parent to teach and role-play the use of phase-specific skills. Following the teach 
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sessions, dyads participated in several coaching sessions during each treatment phase. 

Each coaching session began with a brief 5-10-minute check-in regarding family 

stressors unrelated to the child’s behavior. Next, caregivers completed the Eyberg Child 

Behavior Inventory (ECBI; Robinson et al., 1980) to assess changes in their child’s 

challenging behaviors across the course of treatment. Therapists then collected and 

reviewed the parent’s homework completed since the previous session, including 

troubleshooting any barriers to consistent homework practice. Assessment of parents’ 

CDI and PDI skills were conducted during 5-minute periods prior to coaching, during 

which the parent was asked to practice their skills independently, without therapist 

support. CDI coding was conducted at all CDI sessions and during some PDI sessions, 

and PDI coding was conducted during some PDI sessions, per PCIT International 

protocol. Based on their live coding, therapists then provided parents with feedback on 

their skill use and set specific coaching goals. Following this, a majority of each session 

was devoted to coaching time, during which the therapist provided the parent with live 

feedback regarding their skill use with their child. In some PDI sessions, depending on 

parent skill mastery and treatment progress, time was devoted to creating house rules, 

discussing strategies for implementing PDI in public settings, or practicing PDI skills 

with siblings, per PCIT International protocol. Coaching sessions in each phase 

concluded with therapists assigning homework for the family to complete prior to the 

next session. All intervention sessions were video-recorded, and session length and 

coaching time were calculated from videos. 

 PCIT was delivered by 8 therapists, including 6 doctoral-level graduate students, 

a licensed psychologist, and a social worker. All therapists were trained by master PCIT 
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trainers from the University of Oklahoma and received ongoing weekly remote 

consultation and regular live supervision of therapy sessions. Treatment integrity was 

assessed in two ways: Therapists completed fidelity ratings following each session and 

independent raters blind to family session numbers coded 15% of sessions. Out of 1,013 

total PCIT sessions, including both CDI and PDI sessions, 203 (20%) were coded by 

independent integrity raters. The average integrity rating for these sessions was 95%, 

indicating therapists exhibited a high level of adherence to the PCIT treatment protocol. 

Of the 203 sessions coded by independent integrity raters, 42 (21%) were rated by a 

second independent integrity rater to assess the consistency of ratings between coders. 

Coders demonstrated an average inter-rater agreement of 98%. 

Measures 

Sociodemographic Characteristics 

Parents completed a semi-structured interview, during which they reported on 

their age and race/ethnicity, as well as the age and race/ethnicity of their child. Parents 

also reported on a variety of socioeconomic factors, including household income, 

employment status, and educational attainment. 

Dyadic Parent-Child Interaction Coding System, Fourth Edition (DPICS-IV) 

Positive parenting skills, negative parenting behavior, effective commands, and 

command sequences were coded using the well-validated Dyadic Parent-Child 

Interaction Coding System, Fourth Edition (DPICS-IV; Eyberg et al., 2013). The DPICS-

IV coding system categorizes parent verbalizations into one of the following categories: 

behavior description, reflection, labeled praise, neutral talk, unlabeled praise, question, 
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negative talk, direct command, or indirect command. Behavior descriptions (e.g., “You 

are building a tall tower!”), reflections (e.g., “You’re right, that truck is red,”), and 

labeled praises (e.g., “I love the picture you colored for me,”) are considered positive 

parenting skills. Neutral talks (e.g., “I am going to play with this car,”) and unlabeled 

praises (e.g., “Nice job!”) are considered neutral, while questions (e.g., “What are you 

doing?”) and negative talks (e.g., “You’re going too fast on your drawing, it looks 

messy,”) are considered negative parenting behaviors. Direct commands (e.g., “Please 

hand me the blue block,”) are encouraged during PDI as they provide clear direction to 

the child. Parents are taught to avoid indirect commands (e.g., “Can you hand me the blue 

block?” or “You can hand me the blue block,”) during PDI, as they create ambiguity as to 

whether the child is expected to comply. All commands are avoided during CDI coaching 

and coding, as they put the parent in charge of the play, rather than the child. Situations in 

which the child is not given an adequate chance to obey their parent’s command, (e.g., 

due to parents issuing multiple commands in a row or engaging in actions which make it 

impossible for the child to comply) or it is not possible to assess whether they have 

complied within 5 seconds of the command’s issuance are categorized as commands to 

which the child did not have an opportunity to comply. Child compliance to commands 

which the child did have an opportunity to comply with is coded into one of two 

categories: compliance or non-compliance. Compliance occurs when a child obeys or 

begins to obey their parent’s command within 5 seconds of the command being issued. 

Non-compliance occurs when the child does not obey, does not attempt to obey, or 

discontinues complying with their parent’s command within 5 seconds of the command’s 

issuance. 
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DPICS coding was completed by a team of independent coders who completed 20 

hours of intensive training and continued to meet regularly to maintain inter-rated 

reliability. Coders were blind to family session number so as not to influence their coding 

of parent skill use (e.g., coders may unconsciously be more lenient in giving parents 

positive credit for an ambiguous parenting skill if they know the session they are 

observing is later on in treatment). Coding was completed both for CDI coding and PDI 

coding segments that occurred during the PDI phase of treatment, during which parents 

used their CDI or PDI skills independently with their child, without support from the 

therapist. Out of 718 total CDI coding segments occurring during both the CDI and PDI 

phase of treatment, 197 CDI coding segments (27%) were coded for reliability. Coders 

obtained an average inter-rater agreement of 78%. Out of 167 total PDI coding segments, 

27 (16%) were coded for reliability. Coders obtained an average inter-rater agreement of 

79%. 

Positive Parenting Skills. Positive Parenting Skills (e.g., reflections, behavior 

descriptions, and labeled praises) were coded during the 5-minute PDI coding period, 

during which parents were instructed to utilize effective commands and follow through 

contingently with specific praise, a time-out warning, and implementation of time-out, if 

needed. Positive parenting was assessed during PDI coding in order to assess the extent 

to which caregivers maintained a context of warm, sensitive parenting while 

simultaneously effectively managing their child’s behavior without support from the 

therapist. Consistent with PCIT International guidelines, behavior descriptions, 

reflections, and labeled praises were categorized as Positive Parenting Skills. Codes 

falling into these three categories were summed to create a count of Positive Parenting 
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Skills during each session where PDI coding occurred. Positive Parenting Skills for each 

family were also added together across sessions and averaged to create a score 

representing the average number of Positive Parenting Skills used by each parent over the 

course of PDI. 

Negative Parenting Behaviors. Negative Parenting Behaviors (e.g., questions, 

commands, and criticisms) were assessed during the 5-minute CDI coding period, during 

which parents were instructed to utilize their PRIDE skills and follow their child’s lead in 

play, without support from the therapist. Negative parenting was assessed during this 

period as commands are included in the ‘negative’ parenting category, but are appropriate 

and expected during the 5-minute PDI coding period. Thus, examining Negative 

Parenting Behavior during child-led CDI coding provides a clearer assessment of whether 

parents are engaging in parenting that is critical and controlling in a context where the 

child should have autonomy. Consistent with PCIT International guidelines, questions, 

direct commands, indirect commands, and negative talks were categorized as Negative 

Parenting Behaviors during this coding period. Codes falling into these three categories 

were summed to create a count of Negative Parenting Behavior during each PDI session 

where CDI coding occurred. Negative Parenting Behaviors were also added together and 

averaged across all sessions where CDI coding occurred to produce a score representing 

the average number of Negative Parenting Behaviors exhibited by each parent over the 

course of PDI. 

Effective Commands. Effective commands were assessed during the 5-minute 

PDI coding period. Commands issued by the parent were coded as either direct 

commands or indirect commands. Following the issuance of a command, the child’s 
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compliance response was coded into one of three categories: compliance, non-

compliance, or no opportunity for compliance. PCIT protocol specifies that compliable 

commands should be direct rather than indirect. However, given that children who 

participate in PCIT demonstrate higher levels of compliance to both direct and indirect 

commands following treatment, and compliance to both types of commands has been 

linked to positive outcomes for children (Eyberg, 2019), both direct and indirect 

commands to which children had an opportunity to comply were examined in the present 

study. Direct or indirect commands to which the child’s compliance response was coded 

as ‘compliance’ or ‘non-compliance’ were considered effective, compliable commands. 

Direct and indirect commands to which the child’s compliance response was coded as 

‘non opportunity for compliance’ were considered ineffective, non-compliable 

commands. Effective commands were examined as a proportion of all commands issued. 

The proportion of Non-Compliable Commands was calculated by dividing the number of 

non-compliable commands (direct and indirect) by the total number of direct (complied, 

non-complied, and non-compliable) plus indirect (complied, non-complied, and non-

compliable) commands. The proportion of Compliable Direct Commands was calculated 

by dividing the number of compliable (complied and non-complied) direct commands by 

the total number of direct (complied, non-complied, and non-compliable) commands. The 

proportion of Total Compliable Commands was calculated similarly, by dividing the total 

number of compliable (complied and non-complied) commands (direct and indirect) by 

the total number of direct (complied, non-complied, and non-compliable) plus indirect 

(complied, non-complied, and non-compliable) commands. Thus, scores for the 

proportion of Non-Compliable Commands, Compliable Direct Commands, and Total 
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Compliable Commands were available for each session during which PDI coding 

occurred. The proportion of Non-Compliable Commands, Compliable Direct Commands, 

and Total Compliable Commands were also averaged across all PDI sessions where PDI 

coding occurred, resulting in scores reflecting the average proportion of Non-Compliable 

Commands, Compliable Direct Commands, and Total Compliable Commands issued 

over the course of PDI. 

Command Sequences. Success of command sequences was also assessed during 

the 5-minute PDI coding period. Following assessment of whether a command was 

effective and compliable, the parent’s subsequent actions were assessed to determine 

success of the overall command sequence. Command sequences were assessed only when 

the child either complied or did not comply with the original command – thus, commands 

to which a child did not have the opportunity to comply were excluded from further 

examination. In the instance of child compliance, it was assessed whether a parent 

delivered a labeled praise to reinforce their child’s positive behavior. If a parent delivered 

a labeled praise in response to their child’s compliance, the command sequence was 

categorized as successful. In the event of child non-compliance, it was assessed whether 

the parent issued the time-out warning. If the child obeyed the time-out warning, and the 

parent then issued a labeled praise in response to their child’s compliance to the time-out 

warning, the command sequence was categorized as successful. If the child did not obey 

the time-out warning, it was assessed whether the parent put the child in time-out. The 

parent’s use of the time-out procedure was assessed to determine whether they 

appropriately proceed through the time-out sequence, ending with the child obeying the 

original command. If the parent put their child in time-out, followed the appropriate time-
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out sequence, and their child obeyed their original command following the time-out, the 

command sequence was categorized as successful. Thus, command sequences were 

considered successful when: 1) the parent praised their child’s compliance to the original 

command, 2) the parent praised their child’s compliance following the time-out warning, 

or 3) the parent placed their child in time-out, and following the time-out, the child 

complied with their parents’ original command. In sum, sequences that start with a 

compliable command and end with appropriate follow-through (e.g., a labeled praise for 

listening or a time-out procedure ending in child compliance) are coded as successful 

command sequences. Sequences that start with a compliable command, do not receive a 

no opportunity for compliance code, and do not end with appropriate follow-through 

(e.g., parent forgets to praise their child’s compliance, the parent should have taken their 

child to time-out, but did not, etc.) are coded as unsuccessful command sequences. 

Similar to the criteria established for effective commands, the PCIT protocol specifies 

that successful command sequences should begin with direct commands, rather than 

indirect commands. Again, given the potential utility of children also complying with 

their parents’ indirect commands in supporting self-regulatory outcomes, successful 

command sequences beginning with both direct and indirect commands were examined 

in the present study.  

In addition to the DPICS-IV coding scheme elements, the beginning and end of 

successful command sequences were identified using the following codes: direct 

command successful sequence start, direct command successful sequence end, indirect 

command successful sequence start, indirect command successful sequence end. Thus, 

successful command sequences were summed by totaling the number of successful direct 
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and successful indirect command sequence end codes. Unsuccessful direct and indirect 

command sequences did not receive corresponding sequence start or end codes. The 

number of unsuccessful direct command sequences was assessed by subtracting the 

number of successful direct command sequence end codes from the total number of 

compliable direct commands issued. Similarly, the number of unsuccessful total 

command sequences was calculated by subtracting the number of total (direct and 

indirect) successful command sequence end codes from the total number of compliable 

direct and indirect commands issued. After calculating the number of successful and 

unsuccessful command sequences navigated by parents, the proportion of effective 

commands issued by parents were examined as a proportion of all compliable commands 

issued. The proportion of Successful Direct Command Sequences was calculated by 

dividing the number of successful direct command sequences by the number of total 

(successful and unsuccessful) direct command sequences. Similarly, the proportion of 

Total Successful Command Sequences was calculated by dividing the number of total 

(direct and indirect) successful command sequences by the number of total (successful 

and unsuccessful) direct and indirect command sequences. The proportions were 

calculated for each session, and were also averaged across all sessions where PDI coding 

occurred, producing scores reflecting the average proportion of Successful Direct 

Command Sequences and average proportion of Total Successful Command Sequences 

navigated over the course of PDI. 

PDI Time-Out Coding System 

We developed a PDI Time-Out Coding system that enables time-ordered coding 

of time-out sequences during PDI intervention sessions. This coding system was 
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developed in consultation with our collaborators Dr. Funderburk and her team of master 

PCIT therapists at Oklahoma University Health and Sciences Center (OUHSC). Time-

outs were coded by a team of independent coders who completed 20 hours of intensive 

training and continued to meet regularly to maintain inter-rater reliability. Out of 390 PDI 

sessions, 84 (22%) were coded for reliability. Average inter-rater agreement between 

coders for all sessions, including those where no time-outs occurred, was 100%. Average 

inter-rater reliability for sessions that were coded for reliability during which a time-out 

occurred (n = 21) was also high (99%), likely given that time-outs represent easily 

observable events with a clear start and end. 

Time-outs that occurred any time during a PDI session were coded using the PDI 

Time-Out Coding scheme. Given that time-outs were coded throughout the PDI sessions, 

parents had consistent access to guidance and support from the therapist while they 

implemented time-outs. This stands in contrast to the other observed parenting variables, 

which were assessed during 5-minute periods at the outset of sessions when parents 

practiced their skills independently while therapist quietly observed. The time-out coding 

system captured the number of times during a command sequence that a child was sent to 

the time-out chair and back-up space, as well as the total number of time-out events. 

Time-out events began when the child was first seated in the time-out chair, at which 

time a simultaneous time-out start code was entered, and events ended with a successful 

or unsuccessful time-out end code. Successful time-out sequences were characterized by 

a child complying with their parent’s original command in order to conclude a time-out. 

Unsuccessful time-out sequences occurred when the parent ended the time-out 

prematurely – for example, by issuing another command – without the child complying 
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with the original command, or otherwise ending the time-out before the child complied. 

Using time-out start and end codes, the coding system also captured the amount of time, 

in minutes, that a child spent in time-out during each PDI session. A child’s experience in 

time-out may range theoretically from having no time-out experiences in any of their PDI 

sessions to experiencing multiple time-outs in multiple PDI sessions.  

For the present study, I examined the number of and duration in successful and 

unsuccessful time-outs. The number of successful and unsuccessful time-outs were 

calculated by totaling the number of time-out sequences. Successful and unsuccessful 

time-outs were totaled separately, distinguished by the code concluding the time-out 

sequence, to produce variables summarizing the Number of Successful Time-Outs and 

the Number of Unsuccessful Time-Outs experienced by children in each session. To 

examine the total duration that children spent in time-out, the time in minutes of each 

time-out was summed by using the video time stamps corresponding to the initiation of a 

time-out and the successful or unsuccessful time-out end code. If multiple time-outs 

occurred in a single session, the total duration of each time-out that occurred was 

summed to reflect the total number of minutes a child spent in time-out during a given 

session. Again, successful and unsuccessful time-outs were examined separately, based 

on the concluding successful or unsuccessful time-out end code, to produce the Duration 

in Successful Time-Outs and the Duration in Unsuccessful Time-Outs experienced by 

children in each session. The total number and of duration in successful time-outs 

experienced by children were also totaled across all sessions, producing scores reflecting 

the total Time-Out Number and Duration in Time-Outs experienced by children over the 
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course of PDI. The name and operationalization of all observed parenting variables 

utilized in the present study are presented in Table 2.  

Child Self-Regulation 

The dependent variables in the present study consist of two performance-based 

measures of children’s inhibitory control skills and one parent-report measure of 

children’s self-regulation. 

Inhibitory Control. Children completed two tasks designed to assess inhibitory 

control: the Head Toes Knees Shoulders task (HTKS; McClelland et al., 2014) and the 

Zoo Go/No-Go task (Grammer et al., 2014). The Head Toes Knees Shoulders task serves 

as a behavioral measure of inhibitory control. During the task, children initially receive 

two sets of instructions: “touch your head,” and “touch your toes.” After several initial 

non-conflict trials, children arethen instructed to do the “opposite” of what the examiner 

is requesting (e.g., touch their toes when instructed to touch their head). Trials grow 

increasingly more difficult with the examiner sequentially introducing two additional 

prompts (“touch your shoulders,” and “touch your knees”) and then changing the rules 

(e.g., children must touch their knees when instructed to touch their head rather than 

touching their toes). A total of 36 trials are presented and each trial response is scored as 

correct (2 points), self-correct (1 point), or incorrect (0 points). Possible scores range 

from 0-72, with higher scores indicating better inhibitory control. Studies indicate that 

higher HTKS scores correlate with greater cognitive flexibility and working memory 

(McClelland & Cameron, 2011). Further, HTKS is reliable and predictive of academic 

achievement (McClelland et al., 2007, 2014; Pointz et al., 2009). 
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Table 2 

Name and Description of Observed Parenting Variables 

Name Coding system Task collected Operationalization 

Positive Parenting Skills DPICS-IV PDI Coding The total number of PRIDE skills (behavior 
descriptions, reflections, and labeled praises) 
used by the parent 

Negative Parenting Behavior DPICS-IV CDI Coding The total number of Don’t skills (questions, 
commands, and criticisms) used by the parent 

Non-Compliable Commands DPICS-IV PDI Coding Proportion score representing the number of 
commands issued by the parent to which the 
child had no opportunity to comply, divided 
by the total number of all commands issued 

Total Compliable Commands DPICS-IV PDI Coding Proportion score representing the total 
number of commands (direct and indirect) 
issued by the parent to which the child had an 
opportunity to comply, divided by the total 
number of all commands issued 

Compliable Direct Commands DPICS-IV PDI Coding Proportion score representing the number of 
direct commands issued by the parent to 
which the child had an opportunity to comply, 
divided by the total number of all direct 
commands (compliable + non-compliable) 
issued 
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Table 2, Continued. 

Name Coding system Task collected Operationalization 

Total Successful Command 
Sequences 

DPICS-IV PDI Coding Proportion score representing the number of 
total command-child comply sequences 
successfully navigated by the parent, divided 
by the total number of command sequences 
(successfully navigated + unsuccessfully 
navigated) that were initiated 

Successful Direct Command 
Sequences 

DPICS-IV PDI Coding Proportion score representing the number of 
direct command-child comply sequences 
successfully navigated by the parent, divided 
by the total number of direct command 
sequences (successfully navigated + 
unsuccessfully navigated) that were initiated 

Number of Successful Time-
Outs 

PDI Time-Out Coding Throughout 
PDI Session 

The average number of time-outs initiated that 
ended successfully (e.g., with child 
compliance to the original command) in a 
given session 

Number of Unsuccessful Time-
Outs 

PDI Time-Out Coding Throughout 
PDI Session 

The average number of time-outs that ended 
unsuccessfully (e.g., without the child 
compliance to the original command) in a 
given session 

Duration in Successful Time-
Outs 

PDI Time-Out Coding Throughout 
PDI Session 

The average duration, in minutes, of all time-
outs that ended successfully in a given session 
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Table 2, Continued. 

Name Coding system Task collected Operationalization 

Duration in Unsuccessful Time-
Outs 

PDI Time-Out Coding Throughout 
PDI Session 

The average duration in minutes, of all time-
outs that ended unsuccessfully in a given 
session 

Time-Out Number PDI Time-Out Coding Throughout 
PDI Session 

The total number of successful time-outs 
experienced over the course of PDI 

Duration in Time-Out PDI Time-Out Coding Throughout 
PDI Session 

The total amount of time spent in successful 
time-outs, in minutes, over the course of PDI 

Note. Positive Parenting Skills, Negative Parenting Skills, Number of Successful Time-Outs, and Number of Unsuccessful 

Time-Outs are presented as mean values. Duration in Successful Time-Outs and Duration in Unsuccessful Time-Outs are 

presented as mean values, in minutes. Variables representing commands and command sequences are presented as proportions. 

Time-Out Number and Duration in Time-Outs represent the total number of time-outs and duration spent in time-out (in 

minutes) across all PDI sessions. 
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The Zoo Go/No-Go Task (Zoo GNG; Grammer et al., 2014) is another 

performance measure of inhibitory control. Children are presented with a story about a 

zoo and are instructed to press a button each time a zoo animal appears in order to assist 

the zookeeper in catching escaped animals. After 12 initial practice trials, children are 

then instructed to withhold their response when they see a picture of a monkey, as they 

are told the monkey will help them catch the other zoo animals. Thus, the ‘No-Go’ trials, 

where children should refrain from pressing the button, are those where a monkey 

appears on the screen. The ‘Go’ trials, when children should press the button, consist of 

those trials where any other animal is displayed. Children then complete 12 additional 

practice trials, during which they practice more ‘Go’ trials as well as the ‘No-Go’ 

response when the picture of the monkey appears. Following these practice trials, 

children complete 4 blocks of the task consisting of 45 trials each, for 180 total trials. Of 

these 180 trials, 33% of the trials in each block are No-Go trials. Each stimulus is 

presented for 1200 milliseconds and children have 500 milliseconds to correctly respond 

to Go trials. If children fail to respond to a Go trial within the allotted time, they receive 

feedback in the form of an angry emoticon. They do not receive feedback for correct Go 

responses. For the No-Go trials, children receive feedback in the form of a smiley 

emoticon for correctly withheld responses and an angry emoticon for incorrectly pressing 

the button. All feedback images are presented for 1000 milliseconds. The main outcome 

of interest for the Zoo Go/No-Go Task is d’ (dPrime), which is calculated by subtracting 

the standardized false alarm rate from the standardized hit rate (Macmillan & Creelman, 

2005). The standardized hit rate represents the proportion of trials where children 

correctly respond to the stimulus presented by pressing the button, while the false alarm 
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rate represents the proportion of trials where children incorrectly respond by pressing the 

button to a stimulus that required them to withhold responding. Thus, dPrime serves as a 

sensitivity index and reflects the degree to which children can differentially respond to 

the two stimuli presented (Wiebe et al., 2012). Zoo GNG dPrime scores may theoretically 

range from -4.65 to 4.65, with higher values representing better discrimination (Wiebe et 

al., 2012). 

 Parent-Reported Child Self-Regulation. Parents reported on their children’s 

self-regulatory abilities using the Behavior Rating Inventory of Executive Functioning 

(BRIEF; Gioia et al., 1996, 2000). Parents completed the BRIEF or the BRIEF-Preschool 

Version (BRIEF-P) depending on the age of their child. Parents with children between 

the ages of 5-8 completed the BRIEF, while parents with children ages 3-4 completed the 

BRIEF-P. Parents rated each item on a three-point frequency scale (1 = never, 2 = 

sometimes, 3 = often). Both the BRIEF and the BRIEF-P produce the following scales: 

Inhibit, Shift, and Emotional Control. The Inhibit scale measures one’s ability to control 

impulsive behaviors, the Shift scale measures mental flexibility and the ability to 

transition between situations, and the Emotional Control scale measures one’s ability to 

manage emotions. Possible raw scores ranged from 8-24 on the Shift subscale, 10-30 on 

the Inhibit subscale, and 10-30 on the Emotional Control subscale, with higher scores 

indicating greater executive functioning challenges. Raw scores were converted to T-

scores, based on child age and sex, prior to analyses. 
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Analytic Plan 

Data Screening and Preparation 

Data analyses were conducted using IBM SPSS version 26.0, AMOS version 

26.0, and R version 4.0.2 (Arbuckle, 2014; IBM Corp., 2019). Data were inspected to 

ensure assumptions for planned analyses were met. Little’s test for missing completely at 

random (MCAR) was utilized to determine whether missing variable values meet criteria 

for missing completely at random. Descriptive statistics for all variables of interest and 

covariates were explored. Correlations between self-regulation variables and risk factors 

(e.g., child and parent ACEs), key demographic variables (e.g., child and parent age, 

ethnicity, and sex; parent education and marital status; family income), and primary study 

predictor variables of interest (e.g., positive parenting, negative parenting, command 

effectiveness, command sequence success, time-out number and duration in time-outs) 

were examined. Given the lack of current research on PDI in-session processes, a 

thorough, exploratory investigation of relationships that may exist between these 

processes and key self-regulation outcome variables in the present study was performed. 

To address Aim 1: Characterize PDI-phase patterns of A) positive parenting, B) 

negative parenting, C) effective commands, D) successful command sequences, and E) 

number of and duration in time-outs over the course of PDI, session-by-session values of 

each process variable were plotted using R software to visually examine patterns of 

change across the course of PDI.  

Linear regression analyses were utilized to address Aim 2: Examine whether 

parents’ use of A) positive parenting, B) negative parenting, C) effective commands, D) 
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successful command sequences, and E) number of and duration in time-outs used in the 

PDI phase of PCIT impact children’s post-treatment self-regulation abilities.  

Given the patterns observed in the number of and duration in successful time-outs 

over the course of PDI, exploratory latent growth curve models within a structural 

equation modeling (SEM) framework were also utilized to: 1) examine linear and 

quadratic change in the number of and duration in time-outs children experienced over 

the course of PDI and 2) explore whether linear or quadratic change in the number of and 

duration in time-outs over the course of PDI predicted children’s post-treatment self-

regulation outcomes (Preacher et al., 2008). Model fit was assessed using the χ2 fit 

statistic, the Comparative Fit Index (CFI), and the Root Mean Square Error of 

Approximation (RMSEA). Values consistent with good fit include non-significant χ2 

values, CFI values > .95, and RMSEA values from .05 - .08 (Hu & Bentler, 1999). 
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CHAPTER III 

RESULTS 

Descriptive Statistics 

Missing Data 

Little’s missing completely at random (MCAR) test was used to examine 

variables included in the present study and revealed that data met assumptions for 

missing at random (Little’s MCAR χ2 (499) = 531.07, p = .15). 

Descriptive Statistics for Child Self-Regulation Variables 

At pre-treatment, children’s HTKS scores ranged from 0 – 69, with an average 

score of 25.3 (SD = 26.30). Children’s post-treatment HTKS scores ranged from 0 – 72, 

with an average score of 35.65 (SD = 27.47). Children’s pre-treatment dPrime scores on 

the Zoo GNG task ranged from -0.66 – 3.64, with an average score of 1.26 (SD = 1.18). 

Children’s Zoo GNG dPrime scores at post-treatment ranged from -0.39 – 4.45, with a 

mean score of 1.68 (SD = 1.23). On the BRIEF, parents’ average ratings of their child at 

pre-treatment on the Inhibit subscale was 61.27 (SD = 11.64; range: 38 – 80), 58.61 on 

the Shift subscale (SD = 10.90; range: 41 – 83), and 58.08 on the Emotional Control 

subscale (SD = 12.20; range: 36 – 89). At post-treatment, the mean score on the Inhibit 

subscale was 59.00 (SD = 11.28; range: 38 – 86), 55.89 on the Shift subscale (SD = 

11.58; range: 40 – 84), and 52.77 on the Emotional Control Subscale (SD = 10.96; range: 

36 – 78). Skewness and kurtosis values for all variables at each wave were found to be 

within normal limits (e.g., skewness: -1 – 1, kurtosis: -2 – 2). However, pre-treatment and 

post-treatment HTKS scores were found to exhibit a floor effect, such that a significant 
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proportion of scores at pre-treatment (n = 12; 25.00%) and post-treatment (n = 8; 

16.67%) were found to be zeros. To correct for the observed floor effects, a value of one 

was first added to each HTKS at pre-treatment and post-treatment to retain values post-

transformation for children who had received a score of zero. Next, a log transformation 

was applied to children’s HTKS scores at pre-treatment and post-treatment, and the 

transformed variables were used in the main study analyses. Descriptive statistics for 

child self-regulation variables are presented in Table 3. 

Table 3 

Descriptive Statistics for Child Self-Regulation Variables 

Note. HTKS = Head Toes Knees Shoulders task. BRIEF = Behavior Rating Inventory of 

Executive Function. Higher scores on the HTKS and Zoo Go-No-Go dPrime tasks 

Pre-treatment Post-treatment 

Variable N M SD Range N M SD Range 

HTKS 48 25.30 26.30 0 – 69 48 35.65 27.47 0 – 72 

HTKSlog 48 1.01 0.73 0.00 – 1.85 48 1.24 0.70 0.00 – 1.86 

Zoo Go-
No-Go 
dPrime 

46 1.26 1.18 -0.66 – 3.64 45 1.68 1.23 -0.39 – 4.45

BRIEF 
Inhibit 

41 61.27 11.64 38 – 80 46 59.00 11.28 38 – 86 

BRIEF 
Shift 

41 58.61 10.90 41 – 83 46 55.89 11.58 40 – 84 

BRIEF 
Emotion
al 
Control 

49 58.08 12.20 36 – 89 47 52.77 10.96 36 – 78 
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indicate better inhibitory control skills. Higher scores on the BRIEF subscales indicate 

greater problems in that domain of executive functioning. 

Descriptive Statistics for Observed Parenting Behavior 

Positive Parenting Skills. In terms of Positive Parenting Skills (i.e., PRIDE 

skills; behavior descriptions, reflections, and labeled praises), parents used 15 of these 

skills, on average, during the 5-minute PDI coding period (M = 14.75; SD = 5.74; range: 

4.50 – 28.00). Average Positive Parenting Skills were found to be significantly positively 

skewed (skewness = 1.58; SE = 0.35) and had a leptokurtic distribution (kurtosis = 4.17; 

SE = 0.69). Given this, a log transformation was applied to the average Positive Parenting 

Skills variable to correct positive skew. The transformed average Positive Parenting 

Skills variable was found to be within normal limits for skew and kurtosis (skewness = -

0.64, SE = 0.36; kurtosis = 0.17, SE = 0.71), and was utilized in the main study analyses. 

Negative Parenting Behaviors. Parents used approximately 8 Negative Parenting 

Behaviors (i.e., questions, commands, and criticisms), on average, during the 5-minute 

CDI coding period (M = 7.82; SD = 5.25; range: 0.80 – 28.33). As a reference, skills 

mastery for use of these negative parenting behaviors is achieved when parents employ 

three or fewer negative behaviors in the 5-minute CDI coding period. Thus, the average 

number of Negative Parenting Behaviors observed sample-wide was above that cut-off 

score. 

Effective Commands. The quality of parents’ command use during the 5-minute 

PDI coding segments was operationalized in three ways. The proportion of Non-

Compliable Commands was calculated by dividing the number of non-compliable 
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commands (direct and indirect) by the total number of direct (complied, non-complied, 

and non-compliable) plus indirect (complied, non-complied, and non-compliable) 

commands. The proportion of Compliable Direct Commands was calculated by dividing 

the number of compliable (complied and non-complied) direct commands by the total 

number of direct (complied, non-complied, and non-compliable) commands. The 

proportion of Total Compliable Commands was calculated similarly, by dividing the total 

number of compliable (complied and non-complied) commands (direct and indirect) by 

the total number of direct (complied, non-complied, and non-compliable) plus indirect 

(complied, non-complied, and non-compliable) commands. The proportion of Non-

Compliable Commands, Compliable Direct Commands, and Total Compliable 

Commands were averaged across all PDI sessions where PDI coding occurred, resulting 

in scores reflecting the average proportion of Non-Compliable Commands, Compliable 

Direct Commands, and Total Compliable Commands issued over the course of PDI by 

each parent. The proportion of Non-Compliable Commands composed roughly a third of 

all commands issued to children during PDI phase sessions (M = 0.31; SD = 0.16; range: 

0.00 – 0.75). The remaining two thirds of commands issued by parents constituted 

compliable commands, either in the form of direct or indirect commands. The proportion 

of Total Compliable Commands (i.e., direct + indirect commands) issued by parents over 

the course of treatment was 0.69 (SD = 0.16; range: 0.25 – 1.00). Compliable Direct 

Commands comprised over three fourths (76.8%) of all compliable commands, and just 

over half of all commands (compliable or non-compliable) issued by parents (M = 0.53; 

SD = 0.20; range: 0.00 – 0.88). 
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Command Sequences. Command sequences were considered successful when: 

1) the parent praised their child’s compliance to the original command, 2) the parent

praised their child’s compliance following the time-out warning, or 3) the parent placed 

their child in time-out, and following the time-out, the child complied with their parents’ 

original command. Sequences that started with a compliable command, provided the 

child with an opportunity for compliance, and did not end with appropriate follow-

through were coded as unsuccessful command sequences. Proportions were averaged 

across all sessions where PDI coding occurred, producing scores reflecting the average 

proportion of Successful Direct Command Sequences and average proportion of Total 

Successful Command Sequences navigated over the course of PDI. Out of all command 

sequences initiated with a direct or indirect command during PDI coding, slightly more 

than half were found to be successful (e.g., Total Successful Command Sequences; M = 

0.55; SD = 0.27; range: 0.00 – 1.00). When considering only those command sequences 

initiated with a direct command, the rate of Successful Direct Command Sequences was 

slightly higher, with around 60% of direct commands issued ending with appropriate 

parent follow-through (M = 0.61; SD = 0.27; range: 0.00 – 1.00). 

Time-Out Variables. Variables assessing the number of and duration in 

successful and unsuccessful time-outs were first examined in a sessions-by-session 

manner for the first 10 sessions of PDI. Next, the number of and duration in successful 

and unsuccessful time-outs were summed across all PDI sessions, consistent with 

characterizations of the other PDI parenting process variables. 

Number of and Duration in Unsuccessful Time-Outs. Unsuccessful time-outs 

were relatively rare events, with only seven unsuccessful time-outs occurring over the 
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course of treatment within the entire sample. Only five families experienced an 

unsuccessful time-out and the majority occurred in earlier PDI sessions. One child 

experienced three unsuccessful time-outs across all PDI sessions: two in Session 2 (total 

duration: 13.28 minutes) and one in Session 4 (duration: 3.42 minutes). The remaining 

four families each experienced a single unsuccessful time-out. These occurred during 

Session 1 (18.62 minutes), Session 2 (14.31 minutes), Session 3 (3.46 minutes), and 

Session 9 (2.31 minutes). No other children in the sample experienced an unsuccessful 

time-out during PDI session coaching. Four different therapists were assigned to families 

who experienced unsuccessful time-outs during treatment. 

Number of Successful Time-Outs. Throughout PDI, the percentage of children 

who did not experience any time-outs in a given session was relatively high. The 

percentage of children who did not experience any time-outs in a given session ranged 

from 51.06% in Session 1, to 85.37% in Session 5. Over the course of treatment, 42 

children experienced at least one successful time-out. The number of total successful 

time-outs experienced over the course of PDI ranged from 1-15. Half of all children 

experienced one or more successful time-outs in Session 1 (49%). The number of 

children who experienced a time-out in session gradually decreased over the course of 

PDI, with the lowest proportion of children going to time-out in Session 5 (15%). 

Following Session 5, few children experienced a time-out in remaining PDI sessions (i.e., 

24% in Session 8 to 17% in Session 10). 

Three was the maximum number of successful time-outs experienced for a child 

in a single session. Experiencing three time-outs in a single session was a relatively rare 

event and was most common in Session 3 (n = 4 children). One child experienced three 
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successful time-outs in Session 1 (2%) and one child experienced three successful time-

outs in Session 9 (5%). Experiencing two successful time-outs in a single session was 

also relatively rare, with the most children experiencing two successful time-outs in 

Session 1 (11%). Again, the likelihood of experiencing two successful time-outs 

gradually decreased over the course of treatment, with no children experiencing two 

successful time-outs during Sessions 9 or 10. Experiencing a single successful time out 

was more common, particularly during the first four PDI sessions. 36% of children 

experienced a single successful time-out during the first session, 27% during the second 

session, 27% during the third session, and 33% during the fourth session. Experiencing a 

time-out grew less common over the course of treatment following Session 4, with less 

than a quarter (14-21%) of children going to time-out during Sessions 6 to 10. Only 3 

children experienced a time-out in PDI Session 9 (14%) or Session 10 (17%). The 

sample-wide means for the number of Successful Time-Outs occurring in each session 

declined over time as well. The average Number of Successful Time-Outs was 0.64 for 

the full sample during Session 1. The average Number of Successful Time-Outs for the 

full sample ranged from 0.39-0.64 for Sessions 2-4. By Session 5, the average Number of 

Successful Time-Outs for the full sample dropped to 0.15, and remained relatively low 

(0.17 – 0.29) from Sessions 6-10. Next, the length of time children spent in time-out was 

explored. 

Duration in Successful Time-Outs. The average Duration in Successful Time-

Out, in minutes, was highest during Session 1 (9.32 minutes) and declined over the 

course of treatment. Average time spent in Successful Time-Outs ranged from 9.32 – 

4.32 minutes during Sessions 1-4. However, for sessions 5-10, the average Duration in 
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Successful Time-Outs ranged from 1.70 – 4.32 minutes. Average Duration in Successful 

Time-Outs was the shortest in Session 7 (1.70 minutes) followed by Session 5 (1.84 

minutes). Descriptive statistics for the frequency of successful and unsuccessful time-outs 

for PDI sessions 1-10 are presented in Table 4. Descriptive statistics for the average 

number of and average duration in successful and unsuccessful time-outs for PDI 

sessions 1-10 are reported in Table 5. 

Time-Out Summary Variables. Time-outs were also examined by summarizing 

the total number of and duration in successful time-outs over the course of PDI. To 

characterize successful time-out sequences, the total Number of Successful Time-Outs 

(M = 2.82; SD = 2.93; range: 0.00 – 15.00), the total Duration in Successful Time-Outs 

(M = 32.57; SD = 41.24; range: 0.00 – 189.22), and the Average Duration in Successful 

Time-Outs (Total number of successful time-outs divided by the total time spent in 

successful time-outs; M = 10.02; SD = 7.16; range: 0.00 – 31.01) were examined. The 

total Number of Unsuccessful Time-Outs (M = 0.14; SD = 0.50; range: 0.00 – 3.00) and 

Duration in Unsuccessful Time-Outs (M = 1.13; SD = 4.04; range: 0.00 – 18.62) were 

also examined, but due to the low base rate of these events (n = 7) and the fact that they 

occurred in only five families, they were not included in any remaining models 

examining the impact of time-out experience on children’s self-regulation abilities. 

Because unsuccessful time-outs were dropped from subsequent analyses, the term 

‘successful’ will be dropped as a descriptor, and summary variables for successful time-

outs will be referred to as ‘Time-Out Number’ and ‘Duration in Time-Outs’. 

Time-Out Number (skewness = 2.11; SE = 0.34), Duration in Time-Outs 

(skewness = 2.11; SE = 0.34), and Average Duration in Time-Outs (skewness = 1.04; 
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Table 4 

Frequency of Successful and Unsuccessful Time-Outs for PDI Sessions 1-10 

Number of Time-Outs 

0 1 2 3 

Session number (n) n % n % n % n % 

Successful Time-
Outs 

 Session 1 (47) 24 51.06% 17 36.17% 5 10.64% 1 2.13% 

 Session 2 (49) 33 67.35% 13 26.53% 3 6.12% 0 0.00% 

 Session 3 (44) 26 59.09% 12 27.27% 2 4.55% 4 9.09% 

 Session 4 (43) 26 60.47% 14 32.56% 3 6.98% 0 0.00% 

 Session 5 (41) 35 85.37% 6 14.63% 0 0.00% 0 0.00% 

 Session 6 (38) 29 76.32% 8 21.05% 1 2.63% 0 0.00% 

 Session 7 (31) 25 80.65% 5 16.13% 1 3.23% 0 0.00% 

 Session 8 (33) 25 75.76% 7 21.21% 1 3.03% 0 0.00% 

 Session 9 (21) 17 80.95% 3 14.29% 0 0.00% 1 4.76% 

 Session 10 (18) 15 83.33% 3 16.67% 0 0.00% 0 0.00% 

Unsuccessful Time-
Outs 

 Session 1 (47) 46 97.87% 1 2.13% 0 0.00% 0 0.00% 

 Session 2 (49) 47 95.92% 1 2.04% 1 2.04% 0 0.00% 

 Session 3 (44) 43 97.73% 1 2.27% 0 0.00% 0 0.00% 

 Session 4 (43) 42 97.67% 1 2.33% 0 0.00% 0 0.00% 

 Session 5 (41) 41 100.00% 0 0.00% 0 0.00% 0 0.00% 

 Session 6 (38) 38 100.00% 0 0.00% 0 0.00% 0 0.00% 
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Note. The n following each session number in the first column represents the number of 

families with coded time-out data from each respective session. The n and percentage 

values in each respective column represent the number and percentage of children who 

experienced 0, 1, 2, and 3 successful or unsuccessful time-outs in each session. Only five 

families experienced unsuccessful time-outs over the course of PDI. 

SE = 0.35) were significantly positively skewed. Time-Out Number (kurtosis = 5.72; SE 

= 0.67) and Duration in Time-Outs (kurtosis = 4.76; SE = 0.67) were also found to be 

leptokurtic in their distribution. To correct for skew and kurtosis, a value of one was first 

added to each score for the number of, duration in, and average duration in time-outs to 

retain values of zero post-transformation for families who did not experience any time-

outs over the course of treatment. Next, a log transformation was applied to the number 

of, duration in, and average duration in time-outs to correct positive skew. The 

transformed variables for Time-Out Number (skewness = 0.16, SE = 0.34; kurtosis = -

0.20, SE = 0.67) and Duration in Time-Outs (skewness = -0.49, SE = 0.34; kurtosis = -

0.54, SE = 0.67) were found to be within normal limits for skew and kurtosis. These 

transformed variables were used in the main study analyses. The transformed Average 

Table 4, Continued. 

Number of Time-Outs 

0 1 2 3 

Session number (n) n % n % n % n % 

 Session 7 (31) 31 100.00% 0 0.00% 0 0.00% 0 0.00% 

 Session 8 (33) 33 100.00% 0 0.00% 0 0.00% 0 0.00% 

 Session 9 (21) 20 95.24% 1 4.76% 0 0.00% 0 0.00% 

 Session 10 (18) 18 100.00% 0 0.00% 0 0.00% 0 0.00% 
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Table 5 

Average Number of and Duration in Successful and Unsuccessful Time-Outs for PDI 

Sessions 1-10 

Number of Time-Outs Duration in Time-Outs 

Variable N M SD Range N M SD Range 

Successful 
Time-Outs 

 Session 1 47 0.64 0.76 0 – 3 47 9.32 15.26 0.00 – 63.40 

 Session 2 49 0.39 0.61 0 – 2 49 4.73 9.26 0.00 – 36.86 

 Session 3 44 0.64 0.94 0 – 3 44 4.32 6.58 0.00 – 22.70 

 Session 4 43 0.47 0.63 0 – 2 43 5.17 9.23 0.00 – 45.43 

 Session 5 41 0.15 0.36 0 – 1 41 1.84 5.63 0.00 – 29.37 

 Session 6 38 0.26 0.50 0 – 2 38 4.32 15.35 0.00 – 90.31 

 Session 7 31 0.23 0.50 0 – 2 31 1.70 4.18 0.00 – 15.81 

 Session 8 33 0.27 0.52 0 – 2 33 4.01 9.82 0.00 – 40.78 

 Session 9 21 0.29 0.72 0 – 3 21 2.06 4.51 0.00 – 15.18 

 Session 10 18 0.17 0.38 0 – 1 18 2.56 6.90 0.00 – 23.83 

Unsuccessful 
Time-Outs 

 Session 1 47 .02 .15 0 – 1 47 0.40 2.72 0.00 – 18.62 

 Session 2 49 .06 .32 0 – 2 49 0.56 2.76 0.00 – 14.31 

 Session 3 44 .02 .15 0 – 1 44 0.08 0.52 0.00 – 3.46 

 Session 4 43 .02 .15  9 – 0 43 0.08 0.52 0.00 – 3.42 

 Session 5 41 .00 .00 0 – 0 41 0.00 0.00 0.00 – 0.00 

 Session 6 38 .00 .00 0 – 0 38 0.00 0.00 0.00 – 0.00 
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Note. Number of Time-Outs is the average number of time-outs in a given session, 

including zeros. Duration in Time-outs is the average duration (in minutes) of time spent 

in time-out in given session, including zeros. 

Duration in Time-outs variable (skewness = -1.06, SE = 0.35; kurtosis = 1.62, SE = 0.70) 

was significantly negatively skewed and leptokurtic, so was dropped from subsequent 

analyses given that the two key components of this variable are reflected by the total 

number and total duration in time-outs. Descriptive statistics for summary observed 

parenting variables are presented in Table 6. 

Characterizing Associations Between Sociodemographic Characteristics, Child Self-

Regulation, and Observed Parenting 

Prior to conducting the main analyses, bivariate correlations were examined 

among child self-regulation variables and potential covariates, including child and parent 

age, child and parent ACEs, and family income. Correlations between the same 

covariates and observed parenting variables also were explored. Independent t-tests then 

were conducted to examine child sex differences in child self-regulation variables and  

Table 5, Continued. 

Number of Time-Outs Duration in Time-Outs 

Variable N M SD Range N M SD Range 

Unsuccessful 
Time-Outs 

 Session 7 31 .00 .00 0 – 0 31 0.00 0.00 0.00 – 0.00 

 Session 8 33 .00 .00 0 – 0 33 0.00 0.00 0.00 – 0.00 

 Session 9 21 .11 .50 0 – 1 21 0.11 0.50 0.00 – 2.31 

 Session 10 18 .00 .00 0 – 0 18 0.00 0.00 0.00 – 0.00 
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Table 6 

Descriptive Statistics for Observed Parenting Variables 

Variable Sample N M SD Range 

Parenting variables assessed 
during CDI coding 

 Negative parenting behavior 46 7.82 5.25 0.80 – 28.33 

Parenting variables assessed 
during PDI coding 

 Positive parenting skills 43 14.75 5.74 4.50 – 28.00 

Parenting variables assessed 
during PDI coding 

 Transformed positive 
….parenting skills 

43 1.13 0.19 0.65 – 1.45 

 Non-compliable commands 43 0.31 0.16 0.00 – 0.75 

 Total compliable commands 43 0.69 0.16 0.25 – 1.00 

 Compliable direct 
….commands 

43 0.53 0.20 0.00 – 0.88 

 Total successful command 
….sequences 

43 0.55 0.27 0.00 – 1.00 

 Successful direct command 
….sequences 

41 0.61 0.27 0.00 – 1.00 

Time-out variables assessed 
during PDI session coaching 

 Number of successful time-
….outs 

49 2.82 2.93 0.00 – 15.00 

 Transformed number of 
….successful time-outs 

49 0.48 0.29 0.00 – 1.20 

 Duration in successful time-
….outs 

49 32.57 41.24 0.00 – 189.22 
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Note. Sample N reflects the number of dyads for whom data summarizing each observed 

parenting variable was available. Average negative parenting skills, average positive 

parenting skills, number of successful time-outs, and number of unsuccessful time-outs 

are presented as mean values. Duration in successful and unsuccessful time-outs are 

presented as mean values, in minutes. Variables representing commands and command 

sequences are presented as proportions. 

observed parenting variables. Given the small number of fathers included in the present 

study (n = 2), differences in child self-regulation and observed parenting variables related 

to parent sex were not examined. 

Associations Between Sociodemographic Characteristics and Child Self-

Regulation. Child age and sex at pre-treatment were found to be significantly associated 

with several key self-regulation variables. As expected, child age was positively 

associated with performance on the HTKS task at pre-treatment [r(48) = 0.68, p < .001] 

Table 6, Continued. 

Variable Sample N M SD Range 

 Transformed duration in 
….successful time-outs 

49 1.17 0.64 0.00 – 2.28 

 Average duration in 
….successful time-outs 

45 10.02 7.16 0.00 – 31.01 

 Transformed average 
….duration in successful time-
….outs 

45 0.93 0.35 0.00 – 1.51 

 Number of unsuccessful 
….time-outs 

49 0.14 0.50 0.00 – 3.00 

 Average duration in 
….unsuccessful time-outs 

49 1.13 4.04 0.00 – 18.62 
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and post-treatment [r(48) = 0.60, p < .001], as well as Zoo GNG dPrime scores at pre-

treatment [r(46) = 0.67, p < .001] and post-treatment [r(45) = .49, p = .001], with older 

children obtaining significantly higher scores on both tasks at each time point. Notably, 

child age was not related to any of the parent-reported BRIEF scales at pre-treatment or 

post-treatment. With respect to child sex, boys were found to have significantly higher 

scores on the post-treatment BRIEF Shift subscale (M = 59.57) compared to girls [M = 

52.22; t(44) = 2.25, p = .03], indicating greater difficulties with self-regulation related to 

cognitive flexibility and transitions. No additional sex-based differences in child self-

regulation variables were identified. 

Parent age was also significantly associated with several child self-regulation 

variables. Specifically, parent age at pre-treatment was significantly associated with 

children’s HTKS scores at post-treatment (r(48) = 0.31, p = .03), with the children of 

older parents scoring higher, indicating better inhibitory control. Additionally, older 

parents reported more regulation difficulties for their child on the Shift subscale of the 

BRIEF at post-treatment, [r(46) = .33 p = .02]. These associations are particularly 

notable, given child age was not significantly associated with parent age [r(50) = .06 p = 

.68]. This suggests associations between parent age and child self-regulatory outcomes 

are not reflective of older parents being likely to have older children. 

Child ACE scores were significantly associated with their BRIEF Emotional 

Control scores at pre-treatment [r(49) = 0.33, p = .02], such that children exposed to more 

early adverse experiences were reported to have more difficulties with emotional control. 

Child ACEs were unrelated to other self-regulation scores. Parent ACE scores were 

significantly associated with their child’s BRIEF Inhibit scores at pre-treatment [r(41) = 
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0.31, p < .05], such that parents who reported experiencing more adverse experiences in 

their own childhoods rated their child as having greater problems with behavioral 

inhibition at study entry. Family income was not significantly associated with any of the 

child self-regulation scores.  

Most pre- and post-treatment scores on the child self-regulation measures were 

correlated. As anticipated, pre-treatment self-regulation scores were significantly 

positively associated with post-treatment scores on the HTKS [r(46) = 0.69, p < .001], 

Zoo GNG  dPrime [r(42) = 0.79, p < .001], the BRIEF Inhibit subscale [r(37) = 0.72, p < 

.001], the BRIEF Shift subscale [r(37) = 0.63, p < .001], and the BRIEF Emotional 

Control subscale [r(46) = 0.63, p < .001]. Children with higher scores at pre-treatment 

demonstrated higher scores at post-treatment on the same measure. Bivariate correlations 

among demographic characteristics and child self-regulation variables are reported in 

Table 7. 

 Associations Between Sociodemographic Characteristics and Observed 

Parenting. Child age was also found to be significantly associated with several of the 

observed parenting process variables. Specifically, child age was found to be 

significantly associated with Time-Out Number [r(49) = -0.35, p = .01] and Duration in 

Time-Outs [r(49) = -0.30, p = .04], such that younger children spent more time in time-

outs and experienced more time-outs across treatment compared to older children. 

However, independent samples t-tests revealed no significant differences in observed 

parenting variables based on child sex. 

Parent age was associated with a number of parenting process variables, including 

the proportion of Compliable Direct Commands [r(43) = -0.39, p = .01], the proportion of 
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Table 7 

Bivariate Correlations Among Demographic Characteristics and Child Self-Regulation Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Child age
2. Parent
age

.06 

3. Child
ACEs 

.06 .01 

4. Parent
ACEs 

.08 -.09 .16 

5. Income -.10 .17 -.09 -.13 
6. Pre-
Treatment
HTKSlog

.68** .11 .03 .06 -.06 

7. Post-
Treatment 
HTKSlog 

.60** .31* .00 -.09 -.08 .69** 

8. Pre-
Treatment 
Zoo Go-No-
Go dPrime 

.67** .22 .06 -.14 .02 .81** .71** 

9. Post-
Treatment 
Zoo Go-No-
Go dPrime 

.49** .20 .06 .05 -.10 .56** .62** .79** 

10. Pre-
Treatment 
BRIEF 
Inhibit 

-.16 .21 .12 .31* .06 -.13 -.23 -.24 -.29 



74 

Table 7, Continued. 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
11. Post-
Treatment
BRIEF
Inhibit

-.18 .10 .04 .24 -.09 -.30* -.35* -.33* -.26 .72** 

12. Pre-
Treatment 
BRIEF Shift 

.01 .19 .30 .04 -.25 -.02 -.02 .03 -.02 .43** .50** 

13. Post-
Treatment 
BRIEF Shift 

-.07 .33* .13 -.04 -.02 -.17 -.24 -.09 -.08 .41* .65** .63** 

14. Pre-
Treatment 
BRIEF 
Emotional 
Control 

.06 .24 .33* .12 -.22 -.04 -.15 -.10 -.15 .66** .54** .67** .65** 

15. Post-
Treatment 
BRIEF 
Emotional 
Control 

-.04 .14 .21 .13 -.25 -.21 -.23 -.26 -.09 .44** .71** .61** .70** .63** 

Note. ACEs = Adverse Childhood Experiences, HTKS = Head Toes Knees Shoulders task. BRIEF = Behavior Rating 

Inventory of Executive Function. Higher scores on the HTKS task and Zoo Go-No-Go dPrime indicate better inhibitory control 

skills. Higher scores on the BRIEF subscales indicate greater problems with executive functioning. * p < .05, ** p < .001. 
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Total Compliable Commands [r(43) = -0.43, p = .004], and the proportion of Non-

Compliable Commands [r(43) = 0.43, p = .004] issued by parents. Specifically, younger 

parents were more likely to issue higher proportions of successful direct and total 

commands, and less likely to issue commands that were non-compliable, than were older 

parents. Further, parent age was found to be strongly associated with the proportion of 

Successful Direct Command Sequences [r(41) = -0.50, p < .001] and the proportion of 

Total Successful Command Sequences [r(43) = -0.42, p = .005] navigated by parents, 

such that younger parents navigated a higher proportion of direct and total command 

sequences successfully over the course of treatment. Overall, these associations represent 

a pattern of older parents exhibiting weaker PDI-specific skills in contexts where they are 

asked to practice skills without therapist support (e.g., during PDI coding). Notably, there 

were no parent age-based differences in the number of or duration in time-outs 

implemented during PDI sessions, during which parents had consistent access to support 

from their therapist to navigate command-child compliance skills practice via active 

therapist coaching. 

There were also several significant associations among the observed parenting 

variables. Specifically, parents who issued a higher proportion of Compliable Direct 

Commands to their children also exhibited fewer Negative Parenting Behaviors over the 

course of treatment [r(41) = -0.33, p = .03]. Additionally, parents who exhibited a higher 

proportion of Successful Direct Command Sequences also displayed higher average 

Positive Parenting Skills [r(41) = 0.50, p = .001] and fewer Negative Parenting Behaviors 

[r(39) = -0.54, p < .001]. Similarly, parents who navigated a higher proportion of Total 

Successful Command Sequences also displayed more Positive Parenting Skills [r(43) = 
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0.41, p = .006] and fewer Negative Parenting Behavior, on average [r(41) = -0.48, p = 

.002]. Bivariate correlations among demographic characteristics and observed parenting 

variables are presented in Table 8. 

Associations Between Child Self-Regulation and Observed Parenting. Several 

significant associations were identified between observed parenting variables and self-

regulation outcomes for children. An inverse association was found between the number 

of time-outs children received during treatment and the children’s HTKS pre-treatment 

[r(47) = -0.31, p = .04] and post-treatment scores [r(47) = -0.51, p < .001], as well as Zoo 

GNG dPrime pre-treatment [r(45) = -0.50, p < .001] and post-treatment [r(44) = -0.39, p 

= .01] scores. Children who demonstrated higher scores (e.g., better self-regulation) at 

pre-treatment and post-treatment for both tasks experienced fewer time-outs over the  

course of PDI. Similarly, Duration in Time-Outs was inversely associated with Zoo GNG 

dPrime scores at pre-treatment [r(45) = -0.45, p = .002] and post-treatment [r(44) = -0.38, 

p = .01], as well as HTKS scores at post-treatment [r(47) = -0.43, p = .002], suggesting 

that children who demonstrated better scores on Zoo GNG dPrime at pre-treatment and 

post-treatment and on the HTKS task at post-treatment spent less time in time-out over 

the course of PDI. Time-Out Number [r(45) = 0.45, p = .002] and Duration in Time-Outs 

[r(45) = 0.47, p = .001] were also associated with children’s post-treatment BRIEF 

Inhibit scores, such that children who experienced more frequent and longer time-outs 

were rated to have more difficulties with self-regulation on the Inhibit subscale at post-

treatment. Positive Parenting Skills were found to be inversely associated with post-

treatment HTKS scores [r(42) = -0.31, p < .05], such that children of parents who used 

more Positive Parenting Skills over the course of PDI exhibited lower post-treatment 
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Table 8 

Bivariate Correlations Among Demographic Characteristics and Observed Parenting Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Child age
2. Parent age .06 
3. Child ACEs .06 .01 
4. Parent ACEs .08 -.09 .16 
5. Income -.10 .17 -.09 -.13 
6. Positive
parenting
skillslog

-.15 -.13 -.05 -.23 -.06 

7. Negative
parenting 
behavior 

-.03 .23 -.21 .10 -.04 -.26 

8. Non-
compliable 
commands 

.18 .43** -.10 -.06 -.04 -.02 .25 

9. Total
compliable
commands

-.18 -.43** .10 .06 .04 -.02 -.25 -1.00**

10. Compliable
direct 
commands 

-.12 -.39* -.01 -.12 .11 .26 -.33* -.60** .60** 

11. Total
successful 
command 
sequences 

-.08 -.42** .03 -.18 .15 .41** -.48** -.36** .36* .72** 

12. Successful
direct 
command 
sequences 

-.09 -.50** .07 -.20 .13 .50** -.54** -.43** .43** .54** .96** 
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Table 8, Continued. 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
13. Time-out
numberlog

-.35* -.14 -.02 .04 -.02 .17 -.02 .11 -.11 .12 .33* .27 

14. Duration in
time-outslog 

-.30* -.07 -.07 -.05 -.08 .20 .04 .11 -.11 .13 .30 .21 .92** 

Note. * p < .05, ** p < .001 
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HTKS scores. No significant associations were identified between the command-based 

variables (e.g., proportions of compliable commands and successful command sequences) 

or parents’ use of Negative Parenting Behaviors and children’s self-regulation outcomes. 

Bivariate correlations among observed parenting variables and child self-regulation 

variables are presented in Table 9. 

Retained Covariates 

Retained covariates included child age, child sex, parent age, and pre-treatment 

child self-regulation scores. Child age was retained as a covariate for all analyses given 

research indicating children’s self-regulation abilities drastically improve with age, 

particularly throughout the preschool years and early childhood (Kochanska et al., 2001). 

Parent age was retained for models where HTKS and the BRIEF Shift score were 

outcomes of interest, and child sex was retained as a covariate in models examining the 

BRIEF Shift score as an outcome. Pre-treatment HTKS, Zoo GNG dPrime, BRIEF Shift, 

BRIEF Inhibit, and BRIEF Emotional Control subscale scores were retained as covariates 

for analyses examining the same respective score at post-treatment as an outcome. 

Main Analyses 

Aim 1: Characterizing Patterns of PDI-Phase Parenting Processes 

 To explore Aim 1, session-by-session Positive Parenting Skills, Negative 

Parenting Behavior, effective Commands (Non-Compliable Commands, Total 

Compliable Commands, and Compliable Direct Commands), command Sequences (Total 

Command Sequences and Direct Command Sequences), Time-Out Number, and 

Duration in Time-Outs were plotted using R software to visually examine patterns of  
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Table 9 

Bivariate Correlations Among Observed Parenting Variables and Child Self-Regulation Variables 

Variable Pre-tx 
HTKSlog 

Post-tx 
HTKSlog 

Pre-tx 
Zoo Go-
No-Go 
dPrime 

Post-tx 
Zoo Go-
No-Go 
dPrime 

Pre-tx 
BRIEF 
Inhibit 

Post-tx 
BRIEF 
Inhibit 

Pre-tx 
BRIEF 
Shift 

Post-tx 
BRIEF 
Shift 

Pre-tx 
BRIEF 

Emotional 
Control 

Post-tx 
BRIEF 

Emotional 
Control 

Positive 
parenting 
skillslog 

-.14 -.31* -.12 -.15 .00 .08 .17 .22 -.03 .07 

Negative 
parenting 
behavior 

-.11 .09 -.15 .15 .12 .08 -.07 .05 .00 .07 

Non-compliable 
commands 

.03 .05 .13 .15 -.08 .00 -.29 .03 -.11 -.11 

Total 
compliable 
commands 

-.03 -.05 -.13 -.15 .08 .00 .29 -.03 .11 .11 

Compliable 
direct 
commands 

-.20 -.20 -.18 -.19 .10 .19 .23 .05 .19 .20 

Total successful 
command 
sequences 

-.11 -.29 -.08 -.09 -.12 .05 .07 .08 .05 .00 

Successful 
direct command 
sequences 

.03 -.25 .08 .00 -.15 -.06 -.03 .01 -.09 -.14 

Time-out 
numberlog 

-.31* -.51** -.50** -.39** .23 .45** -.06 .27 .18 .24 

Duration in 
time-outslog 

-.26 -.43** -.45** -.38* .30 .47** .02 .28 .20 .22 
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Note. HTKS = Head Toes Knees Shoulders task. BRIEF = Behavior Rating Inventory of Executive Function, Pre-tx = pre-

treatment, Post-tx = post-treatment. Higher scores on the HTKS task and Zoo Go-No-Go dPrime indicate better inhibitory 

control skills. Higher scores on the BRIEF subscales indicate greater executive functioning challenges. * p < .05, ** p < .001
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change across the course of PDI. 

Positive Parenting Skills. First, parents’ use of Positive Parenting Skills was 

plotted over the course of PDI. Positive parenting skills are the main focus of the CDI 

phase of treatment but remain an important focus during PDI, as parents are asked to 

continue to use their Positive Parenting Skills between commands. Positive Parenting 

Skills were assessed during the PDI coding portion of the session, and thus were plotted 

for session 3-10, as Session 3 is the earliest session during which therapists complete PDI 

coding. Positive Parenting Skills were shown to have a relatively stable trajectory over 

the course of treatment, with parents demonstrating an average of approximately 15 skills 

(range: 12-17) during each session. There was considerable variation in parents’ use of 

Positive Parenting Skills. Across treatment, the number of Positive Parenting Skills 

within 1 standard deviation of the mean ranged from approximately 5 – 25. The number 

of Positive Parenting Skills for PDI Sessions 3-10 are depicted in Figure 1. 

Negative Parenting Behaviors. Next, parents’ use of Negative Parenting 

Behaviors was plotted across the course of treatment. Negative Parenting Behaviors were 

assessed during the CDI coding portion of the session. CDI coding during the PDI phase 

of treatment begins during Session 2, at the earliest, so trajectories of Negative Parenting 

Behaviors were plotted for sessions 2-10. Negative Parenting Behaviors were shown to 

have a relatively stable trajectory over the course of treatment, with parents 

demonstrating an average of approximately 8 behaviors (range: 6-10) during each 

session. There was considerable variation in parents’ use of Negative Parenting 

Behaviors. Across treatment, the number of Negative Parenting Behaviors within 1 
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standard deviation of the mean ranged from approximately 0 – 17. The number of 

Negative Parenting Behaviors for PDI Sessions 2-10 are depicted in Figure 2. 

Figure 1 

Number of Positive Parenting Skills by PDI Session 

Note. Positive Parenting Skills include the total number of behavior descriptions, 

reflections, and labeled praises used by the parent during the 5-minute PDI coding period. 

Mean scores are represented by navy blue dots. Dots surrounding the mean score 

represent the number of Positive Parenting Skills demonstrated by each parent during 

each session, with darker dots representing multiple overlapping scores. 
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Figure 2 

Number of Negative Parenting Behaviors by PDI Session 

Note. Negative Parenting Behaviors include the total number of questions, commands, 

and criticisms used by the parent during the 5-minute CDI coding period. Mean scores 

are represented by navy blue dots. Dots surrounding the mean score represent the number 

of Negative Parenting Behaviors demonstrated by each parent during each session, with 

darker dots representing multiple overlapping scores. 

Effective Commands. Next, parents’ use of effective commands, including the 

proportion of Non-Compliable Commands, Total Compliable Commands, and 

Compliable Direct Commands were plotted across the course of treatment. Effective 

commands were assessed during PDI coding, so were plotted for sessions 3-10. 

Proportion of Non-Compliable Commands. The proportion of Non-Compliable 

Commands issued by parents was found to remain relatively stable over the course of 
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treatment, with an average of 31% (range: 25% - 42%) of commands delivered by parents 

being characterized as non-compliable. There was considerable variation in the 

proportion of Non-Compliable Commands issued by parents. Across treatment, the 

proportion of Non-Compliable Commands within 1 standard deviation of the mean 

ranged from approximately 10% – 63%. The proportion of Non-Compliable Commands 

for PDI Sessions 3-10 are depicted in Figure 3. 

Figure 3 

Proportion of Non-Compliable Commands by PDI Session 

Note. The proportion of Non-Compliable Commands represents the number of 

commands issued by the parent during the 5-minute PDI coding period to which the child 

had no opportunity to comply, divided by the total number of commands (compliable + 

non-compliable) issued. Mean scores are represented by navy blue dots. Dots 

surrounding the mean score represent the proportion of Non-Compliable Commands 
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demonstrated by each parent during each session, with darker dots representing multiple 

overlapping scores. 

Proportion of Total Compliable Commands. The proportion of Total Compliable 

Commands issued by parents was found to remain relatively stable over the course of 

treatment, with an average of 69% (range: 58% - 75%) of total commands delivered by 

parents being characterized as compliable. There was considerable variation in the 

proportion of Total Compliable Commands issued by parents. Across treatment, the 

proportion of Total Compliable Commands within 1 standard deviation of the mean 

ranged from approximately 37% – 90%. The proportion of Total Compliable Commands 

for PDI Sessions 3-10 are depicted in Figure 4. 

Figure 4 

Proportion of Total Compliable Commands by PDI Session 

Note. The proportion of Total Compliable Commands represents the number of total 

(direct + indirect) commands issued by the parent during the 5-minute PDI coding period 
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to which the child had an opportunity to comply, divided by the total number of 

commands (direct + indirect; compliable + non-compliable) issued. Mean scores are 

represented by navy blue dots. Dots surrounding the mean score represent the proportion 

of Total Compliable Commands demonstrated by each parent during each session, with 

darker dots representing multiple overlapping scores. 

Proportion of Compliable Direct Commands. The proportion of Compliable 

Direct Commands issued by parents was found to remain relatively stable over the course 

of treatment, with an average of 53% (range: 46% - 63%) of direct commands delivered 

by parents being characterized as compliable. There was considerable variation in the 

proportion of Compliable Direct Commands issued by parents. Across treatment, the 

proportion of Compliable Direct Commands within 1 standard deviation of the mean 

ranged from approximately 21% – 79%. The proportion of Compliable Direct Commands 

for PDI Sessions 3-10 are depicted in Figure 5. 

Command Sequences. Next, results characterizing parents’ command sequences, 

including both the proportion of Total Successful Command Sequences and the 

proportion of Successful Direct Command Sequences, were plotted across the course of 

treatment. Command sequences were assessed during PDI coding, so were plotted for 

sessions 3-10. 
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Figure 5 

Proportion of Compliable Direct Commands by PDI Session 

Note. The proportion of Compliable Direct Commands represents the number of direct 

commands issued by the parent during the 5-minute PDI coding period to which the child 

had an opportunity to comply, divided by the total number of direct commands 

(compliable + non-compliable) issued. Mean scores are represented by navy blue dots. 

Dots surrounding the mean score represent the proportion of Compliable Direct 

Commands demonstrated by each parent during each session, with darker dots 

representing multiple overlapping scores. 

Proportion of Total Successful Command Sequences. The proportion of Total 

Successful Command Sequences initiated by parents remained relatively stable over the 

course of PDI sessions, with an average of 55% (range: 49% - 62%) of total compliable 

command sequences initiated by parents ending successfully. There was considerable 

variation in the proportion of Total Successful Command Sequences navigated by 

parents. Across treatment, the proportion of Total Successful Command Sequences 
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within 1 standard deviation of the mean ranged from approximately 12% – 88%, 

indicating that some parent-child dyads achieved few successful command sequences 

after parents initiated a command, while for others, a majority of commands issued led to 

successful child compliance. The proportion of Total Successful Command Sequences 

for PDI Sessions 3-10 are depicted in Figure 6. 

Figure 6 

Proportion of Total Successful Command Sequences by PDI Session 

Note. The proportion of Total Successful Command Sequences represents the number of 

total (direct + indirect) command sequences successfully navigated by the parent during 

the 5-minutes PDI coding period, divided by the total number of command sequences that 

were initiated (i.e., direct + indirect; successfully navigated + unsuccessfully navigated). 

Mean scores are represented by navy blue dots. Dots surrounding the mean score 

represent the proportion of Total Successful Command Sequences demonstrated by each 

parent during each session, with darker dots representing multiple overlapping scores. 
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Proportion of Successful Direct Command Sequences. The proportion of 

Successful Direct Command Sequences navigated by parents was found to remain 

relatively stable over the course of treatment, with an average of 61% (range: 50% - 71%) 

of direct compliable command sequences initiated by parents ending successfully. There 

was considerable variation in the proportion of Successful Direct Command Sequences 

navigated by parents. Similar to the findings for Total Successful Command Sequences, 

these findings indicate that some parent-child dyads achieved few successful command 

sequences following the delivery of a direct command, while for others, a majority of 

direct commands issued resulted in child compliance. Across treatment, the proportion of  

Successful Direct Command Sequences within 1 standard deviation of the mean ranged 

from approximately 12% – 99%. The proportion of Successful Direct Command 

Sequences for PDI Sessions 3-10 are depicted in Figure 7. 

Time-Out Use. Finally, both the number of and duration in successful and 

unsuccessful time-outs were plotted across the course of treatment. Unsuccessful time-

outs were very rare, with only five families experiencing an unsuccessful time-out over 

the course of PDI. Given that time-outs that occurred any time during a PDI session were 

coded, time-out implementation was available and plotted for each of the first 10 PDI 

sessions. 
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Figure 7 

Proportion of Successful Direct Command Sequences by PDI Session

Note. The proportion of Successful Direct Command Sequences represents the number of 

direct command sequences successfully navigated by the parent during the 5-minute PDI 

coding period, divided by the total number of direct command sequences (successfully 

navigated + unsuccessfully navigated) that occurred. Mean scores are represented by 

navy blue dots. Dots surrounding the mean score represent the proportion of Successful 

Direct Command Sequences demonstrated by each parent during each session, with 

darker dots representing multiple overlapping scores. 

Time-Out Number. First, the number of time-outs were plotted for PDI sessions 

1-10. The average Number of Successful Time-Outs implemented by parents

demonstrated a general pattern of decline over the course of treatment. Sessions 1 and 3 

had the highest average Number of Successful Time-Outs (0.64). From Sessions 1-4, the 

average Number of Successful Time-Outs implemented by parents ranged from 0.39 – 
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0.64. The average Number of Successful Time-Outs was lowest during Session 5, at 0.15, 

and remained relatively low from Sessions 6-10, ranging from 0.17 – 0.29. Conversely, 

unsuccessful time-outs were relatively rare, and the average Number of Unsuccessful 

Time-Outs remained low over the course of treatment. The average Number of 

Unsuccessful Time-Outs ranged from 0.00 (Sessions 5-8 and Session 10) to 0.11 (Session 

9). The average number of successful and unsuccessful time-outs for PDI Sessions 3-10 

are depicted in Figure 8. 

Figure 8 

Average Number of Successful and Unsuccessful Time-Outs by PDI Session Number 

Note. The average Number of Successful Time-Outs represent the average number of 

time-outs that ended successfully in a given session, including zeros. The average 
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Number of Unsuccessful Time-Outs represent the average number of time-outs that 

ended unsuccessfully in a given session, including zeros. 

Duration in Time-Outs. Next, the Duration in Successful Time-Outs and 

Duration in Unsuccessful Time-Outs were plotted for PDI sessions 1-10. Similar to the 

average Number of Successful Time-Outs, the average Duration in Successful Time-Outs 

demonstrated a general pattern of decline over the course of treatment. The average 

Duration in Successful Time-Outs was highest in Session 1, at 9.32 minutes. The average 

Duration in Successful Time-Outs was slightly lower in Sessions 2-4, at 4.73 minutes 

(Session 2), 4.32 minutes (Session 3), and 5.17 minutes (Session 4). The average 

Duration in Successful Time-Outs declined to 1.84 minutes in Session 5, and then 

demonstrated some variability from Sessions 6-10, at 4.32 minutes (Session 6), 1.70 

minutes (Session 7), 4.01 minutes (Session 8), 2.06 minutes (Session 9) and 2.56 minutes 

(Session 10). Again, given that unsuccessful time-outs were relatively rare and were only 

experienced by five families over the course of PDI, the average Duration in 

Unsuccessful Time-Outs remained low over the course of treatment. The average 

Duration in Unsuccessful Time-Outs was highest in Session 2 (0.56 minutes), followed 

by Session 1 (0.40 minutes), and ranged from 0.00 – 0.11 minutes during Sessions 3-10. 

The average duration in successful and unsuccessful time-outs for PDI Sessions 3-10 are 

depicted in Figure 9. 
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Figure 9 

Average Duration in Successful and Unsuccessful Time-Outs by PDI Session Number

Note. The average Duration in Successful Time-Outs represent the average duration (in 

minutes) of time-outs that ended successfully in a given session, including zeros. The 

average Duration in Unsuccessful Time-Outs represent the average duration (in minutes) 

of time-outs that ended unsuccessfully in a given session, including zeros. 

In summary, parents’ use of positive parenting skills, negative parenting behavior, 

effective commands (Non-Compliable Commands, Total Compliable Commands, and 

Compliable Direct Commands) and command sequences (Total Command Sequences 

and Direct Command Sequences) remained relatively stable over the course of PDI. The 

number of and duration in successful time-outs started off somewhat high and 
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demonstrated general patterns of decline over the course of PDI. In contrast, unsuccessful 

time-outs were rare events experienced by only five families over the course of PDI. 

Aim 2: Testing Associations Between Observed Parenting and Child Self-Regulation. 

Linear regression analyses were used to test the hypothesis that Positive Parenting 

Skills, Negative Parenting Behavior, Non-Compliable Commands, Total Compliable 

Commands, Compliable Direct Commands, Total Successful Command Sequences, 

Successful Direct Command Sequences, Time-Out Number, and Duration in Time-Outs 

experienced by children over the course of PDI would predict greater self-regulation 

skills as measured by post-treatment HTKS scores, Zoo GNG dPrime scores, and Shift, 

Inhibit, and Emotional Control BRIEF subscale scores.  

HTKS. First, the observed parenting variables of Positive Parenting Skills, 

Negative Parenting Behavior, Non-Compliable Commands, Total Compliable 

Commands, Compliable Direct Commands, Total Successful Command Sequences, 

Successful Direct Command Sequences, Time-Out Number, and Duration in Time-Outs 

were examined as predictors of children’s post-treatment HTKS scores. Each predictor 

was tested in an individual model, and HTKS pre-treatment scores, child age, and parent 

age were entered in Step 1 for each model as covariates. The covariates in Step 1 were 

significantly related to post-treatment HTKS scores for all models. [Positive Parenting 

Skills: F(3, 37) = 13.35, p < .001, R2 = .52; Negative Parenting Behavior: F(3, 39) = 

16.19.80, p < .001, R2 = .56; Compliable Direct Commands: F(3, 37) = 13.35, p < .001, 

R2 = .52; Total Compliable Commands: F(3, 37) = 13.35, p < .001, R2 = .52; Non-

Compliable Commands: F(3, 37) = 13.35, p < .001, R2 = .52; Successful Direct 

Command Sequences: F(3, 35) = 12.07, p < .001, R2 = .51; Total Successful Command 
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Sequences: F(3, 37) = 13.35, p < .001, R2 = .52; Time-Out Number: F(3, 41) = 16.86, p < 

.001, R2 = .55; Duration in Time-Oust: F(3, 41) = 16.86, p < .001, R2 = .55]. Pre-treatment 

HTKS scores and parent age significantly predicted post-treatment HTKS scores in all 

models. Child age significantly predicted children’s post-treatment HTKS scores only for 

the models examining Time-Out Number and Duration in Time-Outs as predictors. 

In Step 2, Time-Out Number [∆F(1, 40) = 6.43, p = .02, ∆R2 = .06] and Duration 

in Time-Outs [∆F(1, 40) = 4.64, p = .04, ∆R2 = .05] were found to account for a 

significant amount of variance in children’s post-treatment HTKS scores. Specifically, 

counter to study hypotheses, children who experienced more time-outs and spent more 

time in time-outs over the course of PDI were found to have lower post-treatment HTKS 

scores, that is, lower behavioral inhibitory control, following PCIT. Table 10 presents the 

findings of the linear regression model examining the impact of the number of time-outs 

experienced on children’s post-treatment HTKS scores, and Table 11 presents findings 

from the linear regression model assessing the impact of the duration in time-outs on 

children’s post-treatment HTKS scores. Positive Parenting Skills [∆F(1, 36) = 2.31, p = 

.14, ∆R2 = .03], Negative Parenting Behavior [∆F(1, 38) = 0.65, p = .43, ∆R2 = .01], 

Compliable Direct Commands [∆F(1, 36) = 0.02, p = .89, ∆R2 = .00], Total Compliable 

Commands [∆F(1, 36) = 1.28, p = .27, ∆R2 = .02], Non-Compliable Commands [∆F(1, 

36) = 1.28, p = .27, ∆R2 = .02], Successful Direct Command Sequences [∆F(1, 34) =

0.89, p = .35, ∆R2 = .01], and Total Successful Command Sequences [∆F(1, 36) = 0.99, p 

= .33, ∆R2 = .01] did not account for a significant amount of variance in children’s post-

treatment HTKS scores. 
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Table 10 

Summary of Linear Regression Analysis for Time-Out Number Predicting Children’s 

Post-Treatment HTKS Scores 

Step Predictor B SE β t F R2 ΔR2 

1 16.86** .55 .55** 

Pre-treatment 
HTKS score 

.48 .13 .50 3.60* 

Child age .13 .08 .24 1.75 

Parent age .02 .01 .22 2.07* * 

2 15.93** .61 .06* 

Pre-treatment 
HTKS score 

.45 .13 .46 3.53* 

Child age .09 .07 .17 1.30 

Parent age .02 .01 .21 2.10* 

Time-out 
number 

-.66 .26 -
.27 

-2.54*

Note. Time-out number represents the average number of successful time-outs over the 

course of treatment. * p < .05, ** p < .001. 

Zoo Go-No-Go dPrime. Next, the same observed parenting variables were 

examined as predictors of children’s post-treatment Zoo GNG dPrime scores. Again, 

each predictor was tested in an individual model, and Zoo GNG dPrime pre-treatment 

scores and child age were entered in Step 1 for each model as covariates. The covariates 

were found to significantly predict post-treatment Zoo GNG dPrime scores in each model 

[Positive Parenting Skills: F(2, 34) = 21.88, p < .001, R2 = .56; Negative Parenting 

Behavior: F(2, 36) = 29.44, p < .001, R2 = .62; Compliable Direct Commands:  
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Table 11 

Summary of Linear Regression Analysis for Duration in Time-Outs Predicting Children’s 

Post-Treatment HTKS Scores 

Step Predictor B SE β t F R2 ΔR2 

1 16.86** .55 .55** 

Pre-treatment 
HTKS score 

.48 .13 .50 3.60* 

Child age .13 .08 .24 1.75 

Parent age .02 .01 .22 2.07* * 

2 14.93** .60 .05* 

Pre-treatment 
HTKS score 

.46 .13 .47 3.53* 

Child age .11 .07 .20 1.46 

Parent age .02 .01 .22 2.19* 

Duration in 
time-outs 

-.25 .11 -.23 -2.15*

Note. Duration in time-outs represents the average duration in successful time-outs, in 

minutes, over the course of treatment. * p < .05, ** p < .001. 

F(2, 32) = 19.39, p < .001, R2 = .55; Total Successful Command Sequences: F(2, 34) = 

21.88, p < .001, R2 = .56; Time-Out Number: F(2, 38) = 29.20, p < .001, R2 = .61; 

Duration in Time-Outs: F(2, 38) = 29.20, p < .001, R2 = .61]. Pre-treatment Zoo GNG 

dPrime scores significantly predicted post-treatment Zoo GNG dPrime scores in all 

models. Child age did not significantly predict pos-treatment Zoo GNG dPrime scores in 

any of the models. 
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In Step 2, none of the observed parenting variables were found to account for a 

significant amount of variance in children’s post-treatment Zoo GNG dPrime scores 

[Positive Parenting Skills: ∆F(1, 33) = 1.37, p = .25, ∆R2 = .00; Negative Parenting 

Behavior: ∆F(1, 35) = 1.81, p = .19, ∆R2 = .02; Compliable Direct Commands: ∆F(1, 33) 

= 0.07, p = .80, ∆R2 = .00; Total Compliable Commands: ∆F(1, 33) = 0.00, p = .97, ∆R2 = 

.00; Non-Compliable Commands: ∆F(1, 33) = 0.00, p = .97, ∆R2 = .00; Successful Direct 

Command Sequences: ∆F(1, 31) = 0.37, p = .55, ∆R2 = .00; Total Successful Command 

Sequences: ∆F(1, 33) = 0.29, p = .60, ∆R2 = .00; Time-Out Number: ∆F(1, 37) = 1.06, p 

= .31, ∆R2 = .01; Duration in Time-Outs: ∆F(1, 37) = 1.09, p = .30, ∆R2 = .01]. 

BRIEF Inhibit. The same analyses were repeated to assess whether the observed 

parenting variables significantly predicted children’s post-treatment scores on the BRIEF 

Inhibit, Shift, and Emotional control subscales. In the models examining post-treatment 

BRIEF Inhibit scores, pre-treatment BRIEF Inhibit scores and child age were entered as 

covariates in Step 1. The covariates were found to significantly predict post-treatment 

BRIEF Inhibit scores in each model [Positive Parenting Skills: F(2, 30) = 17.74, p < .001, 

R2 = .54; Negative Parenting Behavior: F(2, 31) = 15.45, p < .001, R2 = .50; Compliable 

Direct Commands: F(2, 30) = 17.74, p < .001, R2 = .54; Total Compliable Commands: 

F(2, 30) = 17.74, p < .001, R2 = .54; Non-Compliable Commands: F(2, 30) = 17.74, p < 

.001, R2 = .54; Successful Direct Command Sequences: F(2, 29) = 17.24, p < .001, R2 = 

.54; Total Successful Command Sequences: F(2, 30) = 17.74, p < .001, R2 = .54; Time-

Out Number: F(2, 33) = 18.76, p < .001, R2 = .53; Duration in Time-Outs: F(2, 33) = 

18.76, p < .001, R2 = .53]. Pre-treatment BRIEF Inhibit scores significantly predicted 
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post-treatment BRIEF Inhibit scores in all models. Child age did not significantly predict 

pos-treatment BRIEF Inhibit scores in any of the models. 

In Step 2, none of the observed parenting variables were found to account for a 

significant amount of variance in children’s post-treatment BRIEF Inhibit scores 

[Positive Parenting Skills: ∆F(1, 29) = 0.09, p = .77, ∆R2 = .00; Negative Parenting 

Behavior: ∆F(1, 30) = 0.15, p = .70, ∆R2 = .00; Compliable Direct Commands: ∆F(1, 29) 

= 0.00, p = .93, ∆R2 = .00; Total Compliable Commands: ∆F(1, 29) = 0.10, p = .75, ∆R2 = 

.00; Non-Compliable Commands: ∆F(1, 29) = 0.10, p = .75, ∆R2 = .00; Successful Direct 

Command Sequences: ∆F(1, 28) = 0.03, p = .86, ∆R2 = .00; Total Successful Command 

Sequences: ∆F(1, 29) = 0.10, p = .76, ∆R2 = .00; Time-Out Number: ∆F(1, 32) = 2.07, p 

= .16, ∆R2 = .03; Duration in Time-Outs: ∆F(1, 32) = 2.02, p = .17, ∆R2 = .03]. 

BRIEF Shift. In the model examining post-treatment BRIEF Shift scores, pre-

treatment BRIEF Shift scores, child age, child sex, and parent age were entered as 

covariates in Step 1. The covariates were found to significantly predict post-treatment 

BRIEF Shift scores in each model [Positive Parenting Skills: F(4, 28) = 7.62, p < .001, R2

= .52; Negative Parenting Behavior: F(4, 29) = 8.54, p < .001, R2 = .54; Compliable 

Direct Commands: F(4, 28) = 7.62, p < .001, R2 = .52; Total Compliable Commands: F(4, 

28) = 7.62, p < .001, R2 = .52; Non-Compliable Commands: F(4, 28) = 7.62, p < .001, R2

= .52; Successful Direct Command Sequences: F(4, 27) = 0.21, p < .001, R2 = .55; Total 

Successful Command Sequences: F(4, 28) = 0.30, p < .001, R2 = .52; Time-Out Number: 

F(4, 31) = 8.85, p < .001, R2 = .53; Duration in Time-Outs: F(4, 31) = 8.85, p < .001, R2 = 

.53]. Pre-treatment BRIEF Shift scores significantly predicted post-treatment BRIEF 

Shift scores in all models. Parent age significantly predicted post-treatment BRIEF Shift 
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scores for all models except for modeling examining Successful Direct Command 

Sequences as the outcome. Child sex was a significant predictor of post-treatment BRIEF 

Shift scores only in the model utilizing Negative Parenting Behavior as a Predictor. Child 

age did not significantly predict pos-treatment BRIEF Shift scores in any of the models. 

In Step 2, none of the observed parenting variables were found to account for a 

significant amount of variance in children’s post-treatment BRIEF Shift scores [Positive 

Parenting Skills: ∆F(1, 27) = 2.00, p = .17, ∆R2 = .03, Negative Parenting Behavior: 

∆F(1, 28) = 0.44, p = .51, ∆R2 = .00, Compliable Direct Commands: ∆F(1, 27) = 0.15, p 

= .70, ∆R2 = .00, Total Compliable Commands: ∆F(1, 27) = 1.35, p = .26, ∆R2 = .02, 

Non-Compliable Commands: ∆F(1, 27) = 1.35, p = .26, ∆R2 = .02, Successful Direct 

Command Sequences: ∆F(1, 26) = 0.21, p = .65, ∆R2 = .00, Total Successful Command 

Sequences: ∆F(1, 27) = 0.30, p = .59, ∆R2 = .00, Time-Out Number: ∆F(1, 30) = 3.04, p 

= .09, ∆R2 = .04, and Duration in Time-Outs: ∆F(1, 30) = 0.96, p = .33, ∆R2 = .02]. 

BRIEF Emotional Control. In the model examining post-treatment BRIEF 

Emotional Control scores, pre-treatment BRIEF Emotional Control scores and child age 

were entered as covariates in Step 1. The covariates were found to significantly predict 

post-treatment BRIEF Emotional Control scores in each model [Positive Parenting Skills: 

F(2, 38) = 13.09, p < .001, R2 = .41; Negative Parenting Behavior: F(2, 39) = 12.97, p < 

.001, R2 = .40; Compliable Direct Commands: F(2, 38) = 13.09, p < .001, R2 = .41; Total 

Compliable Commands: F(2, 38) = 13.09, p < .001, R2 = .41; Non-Compliable 

Commands: F(2, 38) = 13.09, p < .001, R2 = .41; Successful Direct Command Sequences: 

F(2, 36) = 11.33, p < .001, R2 = .39; Total Successful Command Sequences: F(2, 38) = 

13.09, p < .001, R2 = .41; Time-Out Number: F(2, 42) = 13.83, p < .001, R2 = .40; 



102 

Duration in Time-Outs: F(2, 42) = 13.83, p < .001, R2 = .40]. Pre-treatment BRIEF 

Emotional Control scores significantly predicted post-treatment BRIEF Emotional 

Control scores in all models. Child age did not significantly predict pos-treatment BRIEF 

Emotional Control scores in any of the models. 

In Step 2, none of the observed parenting variables were found to account for a 

significant amount of variance in children’s post-treatment BRIEF Emotional Control 

scores [Positive Parenting Skills: ∆F(1, 37) = 0.40, p = .53, ∆R2 = .00; Negative Parenting 

Behavior: ∆F(1, 38) = 0.00, p = .93, ∆R2 = .00; Compliable Direct Commands: ∆F(1, 37) 

= 0.44, p = .51, ∆R2 = .00; Total Compliable Commands: ∆F(1, 37) = 0.07, p = .80, ∆R2 = 

.00; Non-Compliable Commands: ∆F(1, 37) = 0.07, p = .80, ∆R2 = .00; Successful Direct 

Command Sequences: ∆F(1, 35) = 0.41, p = .53, ∆R2 = .00; Total Successful Command 

Sequences: ∆F(1, 37) = 0.06, p = .81, ∆R2 = .00; Time-Out Number: ∆F(1, 41) = 0.31, p 

= .58, ∆R2 = .00; Duration in Time-Outs: ∆F(1, 41) = 0.07, p = .79, ∆R2 = .00]. 

In summary, Time-Out Number and Duration in Time-Outs were the only 

significant predictors of children’s post-treatment self-regulation scores. Counter to study 

hypotheses, number of and duration in successful time-outs experienced by children over 

the course of PDI were inversely related to post-treatment HTKS scores, such that 

children who experienced more time-outs and spent more time in time-out demonstrated 

lower behavioral regulation. No additional PDI-specific process variables were found to 

predict variance in children’s post-treatment self-regulation outcomes after accounting 

for covariates. 
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Testing Impact of Session-by-Session Declines in Time-Out Number and Duration on 

Children’s Self-Regulation Outcomes 

Given the patterns observed in the number of and duration in successful time-outs 

over the course of PDI, exploratory analyses were conducted to examine: 1) whether the 

number of and duration in time-outs children experienced over the course of PDI 

demonstrated linear or quadratic patterns of change and 2) whether these changes, rather 

than session averages tested in the above regression models, would significantly predict 

children’s post-treatment self-regulation outcomes. To test these hypotheses, latent 

growth curve models within a structural equation modeling (SEM) framework (Preacher 

et al., 2008) were utilized to examine the longitudinal relationships between in-session 

time-out processes and children’s self-regulation outcomes.  

First, models were specified examining whether Time-Out Number and Duration 

in Time-Outs demonstrated a linear pattern of change across the first 10 sessions of PDI. 

The first model examining linear change in Time-Out Number produced an inadmissible 

solution. Inadmissible solutions include those that produce negative variance estimates 

and estimated covariance matrices for exogenous variables that are not positive definite. 

Such results can occur due to small sample size (Jöreskog & Sörbom, 1984), which was a 

factor in the present study (N = 50). Path diagrams for models producing inadmissible 

solutions are not presented, given estimates produced by such models cannot be reliably 

interpreted.  

Next, a model was tested assessing latent growth in the Duration in Time-Outs across the 

first 10 sessions of PDI. The model produced an admissible solution and is presented in 

Figure 10 with standardized path coefficients. The model demonstrated poor model fit (χ
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2 = 102.11, df = 50, p < .001, CFI = .09, RMSEA = .15), suggesting Duration in Time-

Outs does not demonstrate a linear pattern of change across the first 10 sessions of PDI. 

Models examining quadratic growth in the Time-Out Number and Duration in Time-Outs 

were also assessed. However, both models produced inadmissible solutions. 

Figure 10 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First 10 Sessions of PDI 

Note. Model fit:  χ 2 = 102.11, df = 50, p < .001, CFI = .09, RMSEA = .15; standardized 

path coefficients are presented. 
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Given results from the full 10-session models produced inadmissible results and 

poor model fit suggested that Duration in Time-Outs does not demonstrate linear change 

across the first 10 sessions of PDI, abbreviated models examining linear and quadratic 

change in Time-Out Number and Duration in Time-Outs across the first four sessions of 

PDI were examined as an exploratory follow-up analysis. The first four sessions were 

chosen as the focus of these analyses due to the large decline in Time-Out Number and 

Duration in Time-Outs observed between sessions four and five. Specifically, 39.53% of 

participants experienced one or more time-outs in session four, while the number 

experiencing a time-out dropped to just 14.63% in session five and remained low in all 

subsequent sessions (see Table 5 for more information on session-by-session changes in 

the number of time-outs). There was also a noticeable decline in the average duration in 

time-outs from session four (M = 5.17, SD = 9.23 minutes) to session five (M = 1.84, SD 

= 5.63 minutes), further supporting the selection of sessions 1 through 4 for examining 

patterns of change in time-outs (see Table 4 for more information on session-by-session 

changes in the duration in time-outs). Additionally, past research indicating a majority of 

increases in positive parenting and decreases in negative parenting occur during the first 

3-4 sessions of CDI (Hakman et al., 2009; Lieneman et al., 2019) provided additional

rationale for examining patterns of change during the initial 4 PDI treatment sessions. 

First, models were specified examining whether Time-Out Number and Duration 

in Time-Outs demonstrated linear patterns of change across the first four sessions of PDI. 

First, a model was tested assessing linear declines in Time-Out Number across the first 

four sessions of PDI. The model demonstrated poor model fit (χ 2 = 9.21, df = 5, p = .10, 

CFI = .82, RMSEA = .13), suggesting that the number of time-outs experienced does not 
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demonstrate a linear pattern of change across the first four sessions of PDI. The model 

with standardized path coefficients is presented in Figure 11. 

Figure 11 

Path Diagram of Linear Latent Growth Curve Model for Number of Time-Outs Across 

the First Four Sessions of PDI 

 

Note. Model fit: χ 2 = 9.21, df = 5, p = .10, CFI = .82, RMSEA = .13; standardized path 

coefficients are presented. 

Next, a model was tested assessing linear declines in Duration in Time-Outs 

across the first four sessions of PDI. The model demonstrated acceptable model fit (χ  2 = 

5.40, df = 5, p = .37, CFI = .96, RMSEA = .04), suggesting that Duration in Time-Outs 
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does demonstrate a linear pattern of change across the first four PDI sessions. The model 

with standardized path coefficients is presented in Figure 12. 

Figure 12 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First Four Sessions of PDI 

Note. Model fit: χ 2 = 5.40, df = 5, p = .37, CFI = .96, RMSEA = .04; standardized path 

coefficients are presented. 

Models examining quadratic change in Time-Out Number and Duration in Time-

Outs across the first four sessions were also assessed. However, both models produced 

inadmissible solutions. Given the acceptable fit of the model examining linear decline in 
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Duration in Time-Outs across the first four sessions of PDI, next-step exploratory 

analyses were conducted to examine whether linear change in Duration in Time-Outs 

predicted children’s post-treatment self-regulation outcomes. Each outcome was tested in 

an individual model with relevant covariates. 

HTKS. A conditional model allowing for interindividual variability in intercept 

and linear change trajectories was used to examine whether declines in Duration in Time-

Outs across the first four sessions of PDI significantly predicted children’s post-treatment 

HTKS scores. Child age, parent age, and pre-treatment HTKS scores were included in the 

model as time-invariant covariates. Model results with standardized path coefficients are 

presented in Figure 13. The model was found to demonstrate acceptable model fit (χ2 = 

15.32, df = 19, p = .70, CFI = .1.00, RMSEA < .00). However, pre-treatment HTKS 

scores (β = .59, p < .001), child age (β = 4.88, p = .03), and parent age (β = 1.05, p < 

.003) were found to be the only significant predictors of children’s post-treatment HTKS 

scores. Neither the intercept (β = -1.65, p = .55) or linear slope (β = -5.64, p = .71) of 

Duration in Time-Outs were found to significantly predict children’s post-treatment 

HTKS scores. Results suggest that the intercept and linear slope of Duration in Time-

Outs during the first four sessions of PDI do not predict children’s post-treatment HTKS 

scores. 
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Figure 13 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First Four Sessions of PDI Predicting Post-Treatment HTKS, Controlling for Pre-

Treatment HTKS, Child Age, and Parent Age 

Note. Model fit: χ2 = 15.32, df = 19, p = .70, CFI = .1.00, RMSEA < .00; standardized 

path coefficients are presented. 

Zoo Go-No-Go dPrime. A conditional model allowing for interindividual 

variability in intercept and linear change trajectories was used to examine whether 

declines in Duration in Time-Outs across the first four sessions of PDI significantly 

predicted children’s post-treatment Zoo GNG dPrime scores. Pre-treatment Zoo GNG 
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dPrime scores and child age were included in the model as time-invariant covariates. 

Model results with standardized path coefficients are presented in Figure 14. The model 

was found to demonstrate acceptable model fit (χ2 = 13.01, df = 15, p = .60, CFI = .1.00, 

RMSEA < .001). However, pre-treatment Zoo GNG dPrime scores (β = .82, p < .001) 

were found to be the only significant predictor of children’s post-treatment Zoo GNG 

dPrime scores. Child age (β = -.03, p = .76), the intercept of Duration in Time-Outs, (β = 

-.004, p = .97) and the linear slope of Duration in Time-Outs (β = .05, p = .93) were not 

found to significantly predict children’s post-treatment Zoo GNG dPrime scores. Results 

suggest that the intercept and linear slope of Duration in Time-Outs during the first four 

sessions of PDI do not predict children’s post-treatment Zoo GNG dPrime scores. 

BRIEF Inhibit. A conditional model allowing for interindividual variability in 

slopes and change trajectories was used to examine whether declines in Duration in 

Time-Outs across the first four sessions of PDI significantly predicted children’s post-

treatment HTKS scores. Child age, parent age, and pre-treatment HTKS scores were 

included in the model as time-invariant covariates. The model produced an inadmissible 

solution, and thus a path diagram for the model is not presented. 

BRIEF Shift. A conditional model allowing for interindividual variability in 

intercept and linear change trajectories was used to examine whether declines in Duration 

in Time-Outs across the first four sessions of PDI significantly predicted children’s post-

treatment BRIEF Shift scores. Child age, child sex, parent age, and pre-treatment BRIEF 

Shift scores were included in the model as time-invariant covariates. Model results with 

standardized path coefficients are presented in Figure 15. The model was found to 

demonstrate poor model fit (χ2 = 32.87, df = 23, p = .08, CFI = .76, RMSEA = .09). 
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Results suggest that the intercept and linear slope of Duration in Time-Outs during the 

first four sessions of PDI do not predict children’s post-treatment BRIEF Shift scores. 

Figure 14 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First Four Sessions of PDI Predicting Post-Treatment Zoo Go-No-Go dPrime, 

Controlling for Pre-Treatment Zoo Go-No-Go dPrime and Child Age  

Note. Model fit: χ2 = 13.01, df = 15, p = .60, CFI = .1.00, RMSEA < .00; standardized 

path coefficients are presented. 
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Figure 15 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First Four Sessions of PDI Predicting Post-Treatment BRIEF Shift, Controlling for 

Pre-Treatment BRIEF Shift, Child Age, Child Sex, and Parent Age 

Note. Model fit: χ2 = 32.87, df = 23, p = .08, CFI = .76, RMSEA = .09; standardized path 

coefficients are presented. 

BRIEF Emotional Control. A conditional model allowing for interindividual 

variability in intercept and linear change trajectories was used to examine whether 

declines in Duration in Time-Outs across the first four sessions of PDI significantly 

predicted children’s post-treatment BRIEF Emotional Control scores. Child age and pre-
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treatment BRIEF Emotional Control scores were included in the model as time-invariant 

covariates. Model results with standardized path coefficients are presented in Figure 16. 

The model was found to demonstrate poor model fit (χ2 = 21.93, df = 15, p = .11, CFI = 

.80, RMSEA = .10). Results suggest that the intercept and linear slope of Duration in 

Time-Outs during the first four sessions of PDI do not predict children’s post-treatment 

BRIEF Emotional Control scores. 

Figure 16 

Path Diagram of Linear Latent Growth Curve Model for Duration in Time-Outs Across 

the First Four Sessions of PDI Predicting Post-Treatment BRIEF Emotional Control, 

Controlling for Pre-Treatment BRIEF Emotional Control and Child Age  
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Note. Model fit: χ2 = 21.93, df = 15, p = .11, CFI = .80, RMSEA = .10; standardized path 

coefficients are presented. 

 In summary, the Duration in Time-Outs experienced by children was found to 

decline in a linear fashion over the first four sessions of PDI. Other models examining 

linear and quadratic change in Time-Out Number and Duration in Time-Outs over the 

first 10 and four sessions of PDI were not found to demonstrate good fit to the data. 

Follow-up models conducted to examine whether these linear declines in Duration in 

Time-Outs across the early sessions of PDI predicted children’s self-regulation outcomes 

were non-significant. Neither the intercepts, nor linear slopes for Duration in Time-Outs 

predicted children’s self-regulation at outcome. In the two models that demonstrated 

acceptable fit, only the covariates (pre-treatment HTKS scores, child age, and parent age 

for HTKS; pre-treatment Zoo GNG dPrime scores for post-treatment Zoo GNG dPrime) 

were significant predictors of post-treatment self-regulation scores.  
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CHAPTER IV 

DISCUSSION 

The purpose of the present study was twofold. First, the study aimed to 

characterize patterns of in-session parenting processes across the course of the PDI phase 

of PCIT, which focuses on helping caregivers learn developmentally appropriate child 

management skills and to apply consistent, appropriate consequences in response to their 

child’s behavior. PCIT has been consistently shown to promote positive outcomes for 

children, including reductions in disruptive behavior and increased compliance with 

parent directives in diverse client populations (Cooley et al., 2014; Eisenstadt et al., 1993; 

Thomas & Zimmer-Gembeck, 2007). PCIT has also been shown to increase positive 

parenting skills and reduce the prevalence of maladaptive parenting behaviors among 

child welfare-involved families (Chaffin et al., 2004; Chaffin et al., 2011; Thomas et al., 

2017; Thomas & Zimmer-Gembeck, 2007; Thomas & Zimmer-Gembeck, 2011). 

However, despite the well-documented efficacy of PCIT, process-oriented research 

conducted on PCIT has focused on the CDI phase of PCIT, during which parents learn 

positive parenting techniques and reduce harsh, aversive parenting behaviors. No 

published studies to date have examined PDI-phase specific parenting processes and their 

impact on child outcomes. Thus, the present study first aimed to characterize PDI phase 

patterns of positive parenting skills, negative parenting behavior, effective commands, 

command sequences, and time-out utilization as parents and children learned and 

practiced safe, effective child compliance strategies.  

Second, the study aimed to assess whether PDI-specific parenting skills predicted 

children’s post-treatment self-regulation outcomes. I hypothesized parents’ use of 
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positive parenting skills, reduced negative parenting behaviors, delivery of compliable 

commands, navigation of successful command sequences concluding with child 

compliance, and successful implementation of time-outs while receiving PCIT therapist 

coaching would each support gains in children’s self-regulatory outcomes at post-

treatment.  

Aim 1: Characterizing Patterns of PDI-Phase Parenting Processes 

First, patterns of Positive Parenting Skills, Negative Parenting Behavior, Non-

Compliable Commands, Total Compliable Commands, Compliable Direct Commands, 

Total Successful Command Sequences, and Successful Direct Command Sequences were 

found to be relatively stable over the course of treatment. Next, nearly all time-outs 

implemented over the course of PDI were found to be successful, while unsuccessful 

time-outs were found to be extremely rare (n = 7) and occurred for only five families. 

The Number of Successful Time-Outs implemented and Duration in Successful Time-

Outs during a given session demonstrated general patterns of decline over the course of 

treatment, indicating that children experienced fewer times-outs and spent less time in 

time out for non-compliance as treatment progressed. Further, latent growth curve 

modeling confirmed that there was a linear decline in the Duration in Successful Time-

Outs during the first four sessions of PDI, indicating that children spent significantly less 

total time in as families moved through the early sessions of PDI. 

Positive Parenting Skills and Negative Parenting Behavior 

It is not surprising that both Positive Parenting Skills and Negative Parenting 

Behaviors remained relatively stable during the PDI phase of treatment Thus, while 
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parents focus on practicing safe, effective child behavior management skills during PDI 

(i.e., using positively stated, developmentally appropriate direct commands delivered one 

at a time, following through after giving a command to support child compliance, and 

implementing time-outs effectively), findings suggest that parents also maintain a 

consistent level of positive PRIDE skills and a relatively low level of don’t skills, as 

learned during CDI. This finding is important in that it suggests parents appear to 

maintain skills acquired during CDI while actively working on child compliance training 

during PDI.  

Effective Commands and Successful Command Sequences 

The proportion of effective commands that parents issued and the proportion of 

command sequences navigated successfully also remained stable over PDI sessions, a 

finding that was unexpected given that honing parents’ PDI skill use is a major focus of 

PDI-phase work. While some past research has indicated PCIT increases children’s 

compliance behavior (Eisenstadt et al., 1993; Galanter et al., 2012), findings from the 

present study indicate that when examining sample-wide averages, parents’ effective 

command use and navigation of successful command sequences, which require child 

compliance, did not appear to change significantly over time. It is important to note that 

therapists do not code parents’ independent use of effective commands or navigation of 

successful command sequences until the third PDI session at the earliest. Thus, it is 

possible that by the time therapists assess parents as ready to independently practice these 

skills during PDI coding, the effectiveness of commands delivered by parents and their 

ability to navigate command sequences successfully may have already improved during 
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the first several sessions where PDI coding was not conducted. Therefore, parents may 

not demonstrate much variability or increased use of these skills in PDI sessions 3-10. 

It is also possible that stability in the proportion of effective commands issued and 

command sequences navigated successfully may be indicative of the types of commands 

parents are encouraged to give over the course of the PDI phase of treatment. Per the 

PCIT protocol, the types of commands therapists direct parents to deliver, and the 

associated difficulty of compliance for children, gradually progress over the course of 

PDI. Parents are initially directed to begin with easier play commands, such as asking the 

child to hand the parent a toy that the child is not currently playing with. As treatment 

progresses, parents shift to delivering more challenging commands, including asking their 

child to share a toy they are currently playing with or transition to a new, less-preferred 

play activity. Towards the end of treatment, caregivers learn to deliver commands that are 

typically the most challenging for children, including asking the child to clean-up the toys 

they are playing with and other “real-life” commands, such as putting on their shoes or 

jacket before leaving the therapy session. As the commands issued by parents increase in 

complexity, it may be increasingly more difficult for parents to issue effective commands 

and follow through successfully with command sequences. For example, asking a child to 

hand the parent a toy is relatively straight-forward and provides an easy opportunity for 

the parent to assess their child’s compliance and react accordingly. In contrast, when 

working to give a more complex command, such as asking their child to clean-up, a 

parent may be more likely to issue commands that are not compliable (e.g., “Please clean 

up the blocks, then clean up the trains and put away the crayons,” would render the first 

two commands to clean up the blocks and trains non-compliable). Additionally, parents 
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may have more difficulty assessing their child’s compliance in such situations and 

responding accordingly. For example, if a parent gives their child a broad command to 

clean up the toys and the child only puts away the toy they are playing with, they may 

struggle with whether to praise their child, issue another command, or simply wait for 

their child to continue cleaning up. Thus, while the number of effective commands 

delivered and successful command sequences did not change significantly over the 

course of treatment in the present study, it may be that the nature of the commands being 

practiced increase significantly in terms of level of difficulty for both the parent and child 

over the course of PDI. While commands in the present study were not coded in terms of 

their focus and associated level of challenge (e.g., play, sharing, clean-up, etc.), 

characterizing commands in this manner and investigating 1) whether parents do shift 

from delivering easier, play-based commands to more challenging real-life commands 

over the course of treatment and 2) whether progression to more challenging commands 

over the course of PDI predicts child outcomes, including child self-regulation, is an 

important next step for future research. 

Time-Out Utilization 

Next, patterns in the number of and duration in time-outs implemented over the 

course of PDI were examined. Notably, this is the first time time-outs implemented 

during the PDI phase of PCIT have been observationally coded and examined. Time-outs 

that occurred any time during the PDI session were coded, and thus reflect parents’ 

implementation of time-outs with therapist support. Importantly, nearly all time-outs 

were found to be successful, while unsuccessful time-outs were found to be extremely 

rare (n = 7), occurring in only five study families. Thus, in the present study, therapists 
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were able to guide parents in implementing successful time-outs during the vast majority 

of the time-outs that occurred. The frequent opportunities provided through PCIT for 

parents to engage in consistent practice and gain familiarity with how to successfully 

navigate time-outs in session should support their success in implementing the same 

disciplinary procedure in the home. In turn, implementing the time-out procedure 

successfully in the home would constitute an increase in parents’ use of appropriately 

scaffolded disciplinary techniques. 

It is important to note that in the present study, therapists received ongoing 

weekly remote consultation and regular live supervision of therapy sessions from master 

PCIT trainers from the University of Oklahoma. Research suggests that live coaching 

supervision is associated with greater reductions in child behavior challenges for families 

participating in PCIT (Funderburk et al., 2014). Thus, it is possible that other outcomes 

for families participating in PCIT may also be positively supported via live coaching of 

therapists. Implementation of successful time-outs may demonstrate particularly strong 

associations with the receipt of live coaching support, given that expert supervisors might 

be able to support therapists in successfully navigating particularly challenging time-outs 

which they may have struggled to guide parents through independently. Therefore, the 

high rates of successful time-outs and extremely low rates of unsuccessful time-outs in 

the present study may be partially attributable to the intensive live support and 

consultation therapists received. It will be important to investigate whether high success 

rates of time-outs are unique to samples where therapists receive live coaching during 

therapy sessions, or whether similar patterns of successful and unsuccessful time-outs 

also emerge in samples where therapists do not receive ongoing live supervision. 
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In addition to the overall prevalence of successful time-outs, the present study 

also identified important new findings regarding patterns of change in time-out usage 

over the course of PDI. The number of successful time-outs initiated and the time that 

children spent in time-out during a given session demonstrated general patterns of decline 

over the course of treatment. Further, latent growth curve modeling confirmed that there 

was a linear decline in the time children spent in time-outs during the first four sessions 

of PDI. These patterns of change suggest parents gain the most experience providing safe 

and effective child management in the form of time-out with support from their PCIT 

therapist during initial PDI sessions. In subsequent sessions, reductions in both the 

number of and duration in time-outs successfully implemented suggest parents are able to 

effectively manage their child’s behavior with less need to use time-outs to do so. This 

may be due to parents’ use of effective commands, reinforcement of their child’s 

compliance through praise, and consistent follow through when needed, including 

delivering the time-out warning for non-compliance, with support and guidance from the 

therapist. Simultaneously, children receive the most scaffolded support for managing 

their behavior via-time-out during the first four sessions of PDI. Following initial 

sessions, reductions in the number of time-outs and time spent in time-outs suggest 

children learn to comply with their parents’ directives more often without the need for 

more scaffolded support in the form of time-out. 

Associations Between Demographic Characteristics and PDI-Specific Parenting 

Processes 

Preliminary analyses also identified several notable associations between PDI-

specific parenting processes and key parent and child demographic characteristics. First, 
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child age was found to be significantly associated with the number of and duration in 

successful time-outs, such that older children experienced shorter and fewer time-outs 

compared to younger children. These findings are consistent with past research indicating 

that children’s ability to comply with their parents’ directives improves significantly over 

the course of early childhood (Kochanska et al., 2001). This finding is notable given that 

younger children not only experienced more and longer time-outs, but also entered the 

study with lower baseline self-regulation skills. Results suggest that it may be particularly 

important to prepare caregivers of younger children for the possibility of implementing 

multiple, lengthy in-session time-outs before beginning the PDI phase of treatment. 

Because time-outs in the present study were only measured in session, it cannot be 

ascertained whether younger children also experienced more and longer time-outs during 

at-home practice. It is possible that parents of younger children implemented fewer time-

outs during home practice, due to lengthier and more frequent in-session time-outs 

potentially seeming overwhelming or overly time-consuming to implement in the home. 

Differences in the number of and duration in time-outs implemented during home 

practice based on child age would be beneficial to examine in future studies to determine 

whether caregivers of younger children might benefit from more in-session time-out 

practice before being asked to practice time-out independently in the home, without 

therapist support. 

 Perhaps more surprisingly, parent age was also associated with several of the 

PDI-specific parenting processes. This is particularly notable given that parent and child 

age were not significantly related for participants in the present study. Overall, younger 

parents were found to demonstrate better command-based parenting skills over the course 
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of PDI. Namely, parent age was significantly associated with the proportion of 

compliable direct commands, the proportion of total (direct and indirect) compliable 

commands, and the proportion of non-compliable commands, such that younger parents 

were more likely to issue compliable commands (e.g., “Please hand me the pink crayon,” 

“Please put away the three cars in your hand,” etc.) and less likely to issue non-

compliable commands (“Settle down,” “Clean up all the cars, then put the blocks away, 

and then come tell me when you’re done,” etc.). Additionally, parent age was 

significantly associated with the proportion of successful direct command sequences and 

the proportion of total (direct and indirect) successful command sequences, such that 

younger parents were more likely to navigate command sequences successfully. Thus, 

younger parents were more likely to obtain their child’s compliance after issuing a 

command, constituting a successful command sequence. There was also a subthreshold 

association between parent age and negative parenting (r = 0.23, p = .13), indicating 

younger parents demonstrated marginally less negative parenting behavior during CDI 

coding.  

The finding that older child welfare-involved parents displayed more negative 

parenting contrasts with other studies indicating that older parents tend to engage in more 

positive, sensitive parenting and demonstrate fewer negative interactions with their 

children (Camberis et al., 2015; Fox et al., 1995; Thomson et al., 2014). However, it is 

notable that past research examining associations between parent age and parenting 

practices has focused primarily on more affluent samples. Compared to parents in the 

present study, participants in prior studies were more likely to be married, employed, and 

had obtained higher levels of education (Camberis et al., 2015; Fox et al., 1995; Thomson 
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et al., 2014). Thus, findings from prior research may not generalize to higher-risk 

families, including parents in the present study. However, the findings that older parents 

were more likely to give their children commands that were impossible to comply with 

(e.g., by issuing multiple commands in a row, engaging in actions incompatible with the 

child’s completion of the command, or delivering commands that are too ambiguous for 

the child to comply with) and less successful at obtaining their child’s compliance, 

together with the finding that parent and child age in this sample were unrelated, were 

still unexpected.  It will be important to identify whether age-based differences in PDI 

parenting skills are replicable, or whether the results are unique to participants in the 

present study. It will also be important to identify whether associations between parent 

age and PDI skills are specific to child welfare-involved families, or whether associations 

also emerge for families without prior involvement in the child welfare system. If results 

replicate specifically for child welfare-involved families, this may indicate younger child 

welfare-involved parents may be more open to therapist coaching and feedback, and 

more willing to try new parenting techniques, than older child welfare-involved parents. 

This might suggest that caregivers involved in the child welfare system may benefit most 

from PCIT or other parenting interventions early on in their child welfare involvement. If 

caregivers demonstrate more flexibility in their ability to adjust parenting behaviors when 

they are younger, parenting interventions delivered during this time may be particularly 

effective in promoting adaptive parenting skills that lead to better outcomes for both 

parents, and perhaps reduce out of home placements for children, thereby promoting 

family preservation. 
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Replication of parent age-based differences in PDI skill use may also have 

important implications for treatment approach. If similar results are observed in other 

samples, older parents participating in PCIT may require more practice delivering 

effective commands and successfully navigating command sequences in order to meet 

mastery, compared to younger parents. Older parents may benefit from more frequent use 

of coaching techniques that have previously been found to support parent skill acquisition 

in PCIT. Use of responsive coaching that focuses on positively reinforcing parents’ 

appropriate use of skills (e.g., “Excellent labeled praise”) has been found to support 

parents’ skill acquisition in CDI (Barnett et al., 2014; Barnett et al., 2015). In contrast, 

directive coaching, which provides explicit instruction to the parent (e.g., “Tell her she 

did a great job coloring her picture”) did not predict parents’ CDI skill acquisition 

(Barnett et al., 2014; Barnett et al., 2015). However, the effect of these coaching 

approaches on parent skill acquisition has not yet been examined during the PDI phase of 

treatment. While the PCIT protocol encourages therapists to frequently positively 

reinforce parents’ skill use via responsive coaching during CDI, use of more directive 

coaching is emphasized during PDI in order to support parents in consistently delivering 

effective commands and following through contingently based on their child’s 

compliance. Thus, directive coaching may represent a more common and helpful form of 

coaching in PDI, particularly during early phase sessions when parents are learning to 

master PDI-specific skills. It will be important to investigate whether directive coaching 

does in fact support parents’ skill acquisition during PDI. If directive coaching is found to 

support parents’ independent use of PDI-specific skills, older parents may benefit from 

more frequent directive coaching to support their ability to deliver effective commands 
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and follow through based on their child’s compliance. In addition to targeted coaching in-

session, older caregivers may also benefit from having additional support via adjunct in-

home coaching, which has previously been shown to improve parent skill acquisition in 

PCIT (Timmer et al., 2009). Future research should also examine whether the number of 

children being cared for in the home has an impact on parents’ use of parenting skills in 

PDI, above and beyond parent age. If this is the case, parents caring for more children at 

home may also benefit from increased use of coaching techniques found to support parent 

skill acquisition during PDI and additional in-home coaching practice. 

Interestingly, no associations were found between parent age and the number of 

and duration in time-outs implemented during the therapist-coached segments of PDI 

sessions. Overall, the lack of association between parent age and time-outs in the present 

study is promising, as it suggests that therapists were able to successfully guide parents in 

implementing successful time-outs during sessions, regardless of parent age. It will be 

important to replicate these results to confirm whether parent age and time-out 

implementation are in fact unrelated, or whether results are unique to the present sample. 

If results are found to replicate in other samples, it will be important to examine whether 

time-out implementation is unrelated to parent age only in contexts where parents have 

access to therapist coaching. Time-outs examined in the present study occurred 

throughout the session, and therefore parents consistently had access to therapist support 

and guidance while putting their child in time-out. This stands in contrast to the 

assessment of parents’ effective commands and successful navigation of command 

sequences, which were examined during 5-minute segments where parents practiced 

these skills independently, while therapists observed only. Thus, it is possible that in 
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addition to being less likely to demonstrate effective command-based parenting skills, 

older parents may also be less likely to independently implement successful time-outs. 

However, this cannot be ascertained from the present study, as therapist support was 

consistently available for all time-outs implemented. Given that the PCIT protocol 

specifies therapists should intervene to support parents with time-out implementation as 

needed, it may be difficult to assess parents’ independent implementation of time-outs in 

future research. However, it would be possible to examine whether older parents are less 

likely to engage in contingent responding during PDI coding that is required to initiate a 

time-out, such as delivering a time-out warning. Issuing a time-out warning represented 

one potential component of the successful command sequences examined in the present 

study. However, examining specifically whether older parents are less likely to issue a 

time-out warning in response to their child’s non-compliance might provide further 

insight into whether older parents may be less likely to implement time-outs, in addition 

to demonstrating fewer effective commands and navigation of successful command 

sequences. 

Aim 2: Testing Associations Between Observed Parenting and Child Self-Regulation 

 Virtually no support was found for the hypothesis that PDI-specific parenting 

processes lead to improvements in children’s post-treatment self-regulation. Results for a 

majority of the linear regression models examining the impact of observed parenting 

processes on children’s post-treatment self-regulation produced null results. Additionally, 

latent growth curve models documented significant linear declines in duration in time-

outs during the first four sessions of PDI but did not predict children’s post-treatment 

self-regulation outcomes. One significant finding did emerge that ran counter to study 
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hypotheses – specifically, children who experienced more time-outs and spent more time 

in time-out over the course of PDI entered the study with lower behavioral regulation 

scores on the HTKS and demonstrated lower HTKS behavioral regulation at post-

treatment. 

For children in the present study, experiences with time-out did not improve their 

post-treatment behavioral regulation, as measured by the HTKS task. There are several 

potential explanations for this finding. It is possible that other parenting processes that 

take place during PDI played a role in this association. In the present study, children who 

demonstrated lower post-treatment HTKS scores experienced significantly less positive 

parenting over the course of PDI (r = -.31, p < .05). Children with lower post-treatment 

HTKS scores also experienced marginally fewer compliable direct commands (r = -.20, p 

= .20), total successful command sequences (r =  -.29, p = .07), and successful direct 

command sequences (r = -.25, p = .13). Thus, it is possible that children who 

demonstrated lower post-treatment self-regulation via the HTKS task not only 

experienced more and longer time-outs over the course of PDI, but also experienced less 

positive parenting, fewer effective commands, and fewer successfully navigated 

command sequences. It is possible that time-outs may be beneficial for children’s self-

regulatory skills only in contexts where parents are also independently utilizing higher 

levels of positive parenting, issuing effective commands, and following through 

appropriately with contingent responding to commands, based on their child’s 

compliance. This is consistent with past research indicating reduced positive parenting 

and parental scaffolding are consistently associated with deficits in self-regulation for 

children (Fay-Stammbach et al., 2014; Valcan et al., 2018). Thus, parents who 
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consistently implement time-outs without also providing their child with warm, positive 

interactions and successfully scaffolding their child’s behavior through the delivery of 

effective commands and appropriate contingent responding may consequently establish 

caregiver relationships in which children are less likely to develop their self-regulatory 

skills. 

It is possible that the combination of lower positive parenting skills, fewer 

effective commands, fewer successful command sequences, and more time-outs observed 

among children with lower post-treatment HTKS scores in the present study is associated 

with the present study utilizing a session-limited rather than mastery-based approach to 

treatment. Parents in the present study were not required to meet phase-specific mastery 

criteria prior to completing CDI or PDI (i.e., achieved when 75% of commands delivered 

are effective and parents demonstrate 75% successful follow through with command 

sequences during PDI coding). Instead, parents moved onto PDI after either achieving 

CDI mastery or participating in a maximum of 8 CDI coaching sessions, and concluded 

PDI after either meeting mastery or participating in a maximum of 10 PDI coaching 

sessions. While limiting the maximum number of sessions families can receive is a 

common approach in randomized clinical trials of PCIT (Thomas & Zimmer-Gembeck, 

2007), it is possible that treatment length and the associated ability of parents to achieve 

skills mastery during each treatment phase played a role in children’s self-regulation 

outcomes. Past research indicates that children experience greater reductions in their 

externalizing behavior challenges when parents are required to meet phase-specific 

mastery criteria, as opposed to when parents are not required to meet mastery (Thomas et 

al., 2017). Thus, it is possible that children’s self-regulation outcomes may also be best 
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supported through mastery-based PCIT. Conversely, it is also possible that parents of 

children who demonstrated more self-regulation challenges on the HTKS task at pre- and 

post-treatment and experienced more and longer in-session time-outs may have dropped 

out early rather than continuing in PCIT until they achieved mastery. Thus, it will be 

important for future research to examine the impact of treatment dosage on both PDI-

phase parent skill acquisition and child post-treatment self-regulation by comparing these 

outcomes for families completing session-limited versus mastery-based PCIT.  

 It is also possible that factors outside the session play a role in explaining the 

finding that children who experienced more and longer time-outs demonstrated lower 

post-treatment self-regulation outcomes on the HTKS task. For example, perhaps 

children who experience more frequent and longer time-outs in session also have parents 

who are less likely to implement positive parenting skills, use effective commands, 

follow through successfully with command sequences, and implement time-outs 

successfully in the home. This could potentially be due to parents finding in-session 

processes of PDI-specific parenting skills overwhelming or overly time-consuming, 

reducing their likelihood of implementing time-out and other PDI-phase skills in the 

home. If children are not consistently experiencing effectively scaffolded parent 

management in the home via effective commands, parent responding, and 

implementation of time-outs when needed, they would not receive the necessary 

caregiver support to learn to regulate their own behavior. This may also result in more 

and longer time-outs in session, given that children would essentially ‘re-learn’ the 

process of listening to their parent during each session, resulting in a higher probability of 

experiencing a time-out in session. This pattern of ongoing child non-compliance and 
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consequent experiences of longer, more frequent time-outs among families with lower 

rates of homework completion would be consistent with past research indicating that in 

PCIT, children whose parents complete less homework demonstrate greater behavioral 

challenges (Ros et al., 2016). Further, research has shown higher rates of homework 

completion in PCIT are related to better positive parenting skills and lower negative 

parenting skills (Ros et al., 2016, 2017; Stokes et al., 2016), suggesting that consistent 

completion of PDI homework may also result in better in-session PDI skills for 

caregivers. Future research might assess whether homework completion plays a role in 

the relation between more frequent and longer in-session time-outs and children’s post-

treatment self-regulation outcomes. Specifically, it may be beneficial to examine specific 

aspects of PDI homework completion, including the number of and duration in time-outs 

experienced by children during home practice, as moderators of the relation between in-

session time-out experiences and children’s post-treatment self-regulation outcomes. 

Perhaps experiencing more and longer in-session time-outs leads to improvements in 

children’s self-regulation only for families who also report implementing longer and 

more frequent time-outs in the home. Thus, examining home practice of time-outs may 

provide further insight into how practice of PDI-specific processes at home, in addition to 

in-session processes, impact children’s self-regulation outcomes. 

Finally, it is possible that PDI parenting processes initially impact other aspects of 

children’s behavioral functioning, but only impact children’s self-regulation after 

ongoing implementation of these skills following treatment completion. Past research 

indicates that children who participate in PCIT demonstrate reductions in their disruptive 

behavior challenges and increases in compliance following treatment (Eisenstadt et al., 
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1993; Thomas et al., 2017). Given this, it is possible that the number of and duration in 

time-outs experienced by children during PDI play a role in reducing their post-treatment 

disruptive behavior concerns. Although not examined in the present study, it will be 

important for future research to examine whether more experiences with successful in-

session time-out processes may positively impact children’s externalizing behavior 

challenges immediately following treatment completion. Longer-term impacts of PDI 

processes on children’s self-regulation may take place via sleeper effects, during which 

improvements in post-treatment outcomes are observed at a later follow-up point rather 

than immediately following treatment (van Aar et al., 2017). It is possible that children 

require more practice and experience with PDI-specific skills in order for these processes 

to influence their independent behavior regulation. With repeated exposure to PDI 

parenting processes in the home following conclusion of treatment, children may 

internalize these regulatory processes and begin to engage in self-regulation 

independently (Wertsch et al., 1980). Given what is known about scaffolding (e.g., 

children learn to first regulate their behavior with assistance from a caregiver and then, 

with repeated practice, gradually learn to regulate themselves independently), it is 

possible that children who experience more frequent/longer time-outs throughout 

treatment are still in need of significant caregiver scaffolding to support their behavior, 

and thus are limited in their ability to regulate their behavior independently immediately 

following treatment (Valcan et al., 2018). Studies of other parenting interventions have 

identified sleeper effects in children’s behavior following treatment, consisting of 

ongoing reductions in children’s disruptive behavior challenges 8-12 months following 

treatment completion (Jouriles et al., 2009; Somech & Elizur, 2012). Notably, Somech & 
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Elizur (2012) identified long-term improvements in children’s effortful control one year 

following intervention participation, which parallels the self-regulatory domains 

examined in the present study. Thus, it is possible that similar processes may take place 

following completion of PCIT, with ongoing practice of PDI-specific processes in the 

home resulting in improvements in children’s self-regulation over time. Long-term 

follow-up of children’s self-regulatory skills following completion of PDI via assessment 

of children’s self-regulation 6-12 months following treatment completion may help 

identify whether time-out experiences and other PDI-specific parenting processes might 

predict long-term post-treatment self-regulation outcomes for children. 

Associations Between Demographic Characteristics and Child Self-Regulation 

Several notable associations also emerged between parent and child demographic 

characteristics and children’s self-regulation at pre- and post-treatment. Child age was 

positively associated with their performance on the HTKS and Zoo GNG dPrime tasks at 

both pre- and post-treatment, such that older children demonstrated better self-regulatory 

skills on each of these tasks both before and after participating in PCIT. These results are 

consistent with past research indicating children’s self-regulation abilities improve 

drastically with age during preschool and early childhood (Kochanska et al., 2001). 

Notably, child age was only associated with pre- and post-treatment behavioral self-

regulation scores and was not associated with parent report of children’s regulation via 

the BRIEF.  

Parent age was also significantly associated with several child self-regulation 

variables. Specifically, parent age at pre-treatment was significantly associated with 

children’s HTKS and BRIEF Shift scores at post-treatment, such that children of older 
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parents demonstrated better inhibitory control on the HTKS task and demonstrated more 

parent-reported regulation challenges on the BRIEF Shift subscale. These associations 

are particularly notable, given child age was not significantly associated with parent age, 

suggesting associations between parent age and child self-regulatory outcomes are not 

simply reflective of older parents being likely to have older children. Overall, research 

specifically linking parent age to child regulation outcomes is limited, and research 

examining associations between parent age, child self-regulation, and behavioral 

outcomes broadly has produced mixed results. The finding that older parents were likely 

to rate their child as having more challenges on the BRIEF Shift subscale is somewhat 

consistent with one past research study, which found older parents rated their children as 

having more difficulties with effortful control and emotion regulation (Moreno-Giménez 

et al., 2021). Given that both the present study and past research with comparable 

findings have relied on parent report, it is possible that older parents are more likely to 

perceive their children as less regulated. In contrast, research examining maternal age and 

child behavioral outcomes more broadly has found that children of older mothers 

generally demonstrate fewer externalizing behavior problems, suggesting that children of 

older mothers may in fact demonstrate better behavior regulation (Tearne, 2015). It is 

important to note that a majority of this research has focused on comparing children of 

teenage mothers (19 and younger) to children of older mothers (age 20+), and thus may 

not accurately represent behavioral regulation of children associated with continuous 

differences in maternal age (Tearne, 2015). Given this, future research should confirm 

whether continuously measured maternal age is associated with children’s self-regulation 

abilities in other samples. Further, it will be important to identify whether older parents 
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have less positive perceptions of their child’s regulation abilities, as assessed via parent 

report. Comparing parents’ report of their child’s self-regulation abilities with children’s 

regulation as assessed by laboratory-based tasks will help to determine whether older 

parents’ reports of their child’s self-regulation abilities are accurate, or whether children 

of older parents do in fact demonstrate better regulation abilities compared to children of 

younger parents. 

Strengths and Limitations 

The present study has several strengths. Notably, this is the first study to 

characterize and described patterns of PDI-specific parenting processes in PCIT. In order 

to conduct the present study, a PDI Time-Out Coding system was developed to examine 

parents’ use of time-outs in-session. Thus, the development of this coding system 

provides an important tool for future researchers to examine time-outs in PCIT and 

examine whether findings from the current study replicate to other samples. A related 

strength of the present study is the assessment of observed parenting behaviors over the 

course of treatment. Parenting behaviors in the present study were assessed using the 

well-validated DPICS-IV (Eyberg et al., 2013) in addition to the newly developed PDI 

Time-Out Coding system. Using the DPICS-IV, assessment of observed parenting was 

conducted during brief intervals where parents were asked to utilize their skills without 

support from the therapist (e.g., CDI and PDI coding). Examination of parents’ skills in 

these contexts provides unique insight into parents’ independent skill use and 

development over time. Finally, the operationalization of self-regulation in the present 

study also constitutes a strength, given that children’s self-regulation was assessed both 

through structured laboratory tasks (e.g., HTKS, McClelland et al., 2014; Zoo Go-No-Go 
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dPrime, Grammer et al., 2014), as well as parent-report via the BRIEF (Gioia et al., 1996, 

2000; Sherman & Brooks, 2010). 

A major limitation of the present study is the small sample size. Given that only 

50 families participated in one or more PDI coaching session, the present study had 

limited power to detect associations between variables. Results that were produced 

should be interpreted with caution, given the small sample size. Limited power also 

impacted the ability to test and compare latent growth curve models, as none of the 

quadratic models assessed produced admissible solutions. Thus, it is unknown whether 

quadratic, rather than linear change, might better characterize patterns of change in 

duration in time-outs over the first four sessions of PDI. Additionally, although the 

development of the PDI Time-Out Coding system represents a strength of a present 

study, it should be noted that this coding system has not been previously used or 

validated. Further validation of the coding system via use in other research studies will 

help to confirm its ability to accurately characterize in-session time-outs and may assist 

with improving the clarity and utility of the coding system through ongoing adaptation 

and revision. 

Future Directions 

It will be important to assess PDI parenting processes in larger samples to 

determine whether similar patterns in stability of positive parenting, negative parenting, 

effective commands, and successful command sequences, along with declines in the 

number of and duration in time-outs experienced by children, are consistent across 

samples. Studies with larger samples would be better equipped to assess additional 

patterns of change (e.g., quadratic) in duration in time-outs across the first four sessions 
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of PDI to determine whether linear change best characterizes these declines. Although 

larger sample sizes would help better elucidate mechanisms of change, it is important to 

note that implementing PCIT as part of a large-scale research study, particularly with 

high-risk families, presents several challenges in terms of retaining families through 

treatment completion and for follow-up assessment (Danko et al., 2016; Lieneman et al., 

2019). Thus, another approach to examining these processes with more power would be 

to conduct parallel analyses of parenting processes and child self-regulation outcomes 

within similarly sized randomized clinical trials of PCIT, and then utilize data sharing 

frameworks to support meta-analyses of these processes (Bauchner et al., 2019). Such 

data pooling would support a better understanding of how parenting processes change 

over the course of PDI and would allow researchers to examine how these processes 

impact children’s post-treatment outcomes, including self-regulation. 

Future studies should also examine moderating effects of pre-treatment 

demographic characteristics, such as parent and child age, and other treatment processes 

that may impact links between PDI-phase parenting skills and associated outcomes. For 

example, future studies should examine whether younger parents and/or parents with less 

caregiving experience consistently demonstrate higher average levels of PDI-phase 

specific skills in PCIT, or whether these findings were unique to the present sample. If 

results are found to replicate in other samples, such that older parents and parents with 

more caregiving experience demonstrate lower use of PDI-phase specific parenting skills, 

these findings may have important implications for working with older parents in PCIT. 

Namely, therapists may be able to use strategies such as targeted coaching or additional 

in-home skills practice to help support PDI skill acquisition for older parents. Further, it 
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will be beneficial to examine whether other PDI-phase factors, including the constellation 

of parenting skills used by parents (including positive parenting, negative parenting, 

effective command use, navigation of successful command sequences, and time-out 

implementation) and homework completion might moderate the impact of time-out 

experience on children’s post-treatment self-regulation outcomes. Finally, research 

should investigate potential sleeper effects by conducting follow-up assessments of 

children’s self-regulatory skills 6-12 months following completion of PDI. 

Concluding Remarks 

In sum, initial CDI-phase work in PCIT emphasizes increasing use of positive 

parenting skills and reducing negative parenting behavior. Caregivers then transition to 

PDI-phase work, where they learn to deliver effective commands, follow through 

contingently based on their child’s compliance, and implement the use of a consistent, 

non-harsh time-out procedure when needed. Results in the present study illustrated that 

the positive parenting skills and negative parenting behaviors addressed during CDI 

remain relatively stable over the PDI phase of treatment. This study characterized PDI-

specific parenting processes, revealing that parents demonstrated general declines in the 

number of and duration in successful time-outs implemented in session over the course of 

treatment, and relatively stable patterns of effective command use and successful 

navigation of command sequences. The present study did not find any significant positive 

associations between observed parenting behavior and improved post-treatment self-

regulation for children as predicted. However, the lack of associations in the present 

study could be due to the influence of other PDI-specific parenting processes, the impact 

of homework completion, or sleeper effects, and therefore these factors should be 



139 

investigated further in future research. Overall, further investigation is needed to continue 

elucidating whether PDI phase processes may have a positive impact on children’s self-

regulation outcomes following treatment.  
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